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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
0o0pa3oBaTeNbHON MPOrpaMMbI  BBICIIETO OOpa3oBaHWS — MPOrpaMMmbl OakajmaBpwara IO

HarnpaBiaeHuto moarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHue (C ABYMs HPOPUIIMHU
HOJATOTOBKM), HAampaBJIeHHOCTb (mpoduiab) oOpa3oBaTenbHOW mporpaMMel  «MaTtemaruka.
WNHOCTpaHHBIN S3BIK», OYHOU (POPMBI OOyUCHHUS.
[Ipomecc OCBOGHUS NUCHUIUIMHBI HCIOJB3YET pPE3yabTaThl HM3YyYCHHUS YUCOHBIX

JucuuIinH «Marematndeckuil aHanu3», «MHOIrOMEpHBI MaTEMaTUYECKUI aHATIN3.

Pe3ynbTaThl OCBOGHUS TUCIHUILUIMHBI HEOOXOAMMBI JJIsI MPOXOKISHUS NpakTUuku HaydHo-
uccienoBarenbckas padbora Moayns yueOHO-UCCIeIoBaTeNbCKasi U MPOEKTHasl JAESITEeIbHOCTh
Ob6s3arenbHOl yacTi brioka 2. [paktuku; muis [1oAroTOBKY K caye M CIaud rOCy1apCTBEHHOTO
JK3aMeHa U BbIomHEeHWs W 3alluThl BBIMYCKHOM KBanndukanuoHHo pabotsl broka 3.
['ocynapcTBeHHas HTOroBasi aTTecTalusl.

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

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 TEOPUU U METOAUKH 00OyUEHHsI MaTEMAaTUKE Ha Pa3IMYHbIX CTYHEHIX 00pa30BaHMUsL.

3agayamMu K3y4YeHUs] JUCLUIUIMHBI SIBJISIOTCSI OCBOEHHME CUCTEMBI 0a30BBIX IMOHSATHUH,
CTPYKTYP M METOI0B MaTEMAaTUYECKOI'0 aHAJIN3a B IIMPOKOM CMBICIIE, pa3BUTHE YMEHUS paboTaTh
C MaTeMaTH4YEeCKUMH OOBEKTaMH BBICOKOTO YpPOBHS abcTpakuuu, (popMHUpOBaHHE CHCTEMHBIX
3HaHU 110 0a30BBIM pa3jiesilaM COBPEMEHHOM MaTeMaTHKH, a TAaKXkKe MPEICTaBICHUH O CTPYKType
MaTeMaTUYeCKOI0 3HaHUS B 1IEJIOM.

B pesynbrate ocBOoeHHs mporpammbl OakanaBpuaTa OOYyYaroIIMMCS IOJKEH OBIIAIETh
CIIEYIOIIUMHU pe3ylbTaTaMu 00Y4YEeHHUsI 0 JUCIUIUINHE (B TaOJMIle PEACTAaBIEHO COOTHECEHUE
00pa30BaTeNbHBIX PE3yJabTaTOB OOyUeHHs MO AMCHUUIUIMHE C WHIUKAaTOpPaMHU JIOCTHIKEHUS
KOMITETCHIINH ):



Kommerenmus u
WHJIUKATOPHI €
IOCTHIKEHUS B

O06pa3oBarenbHble Pe3yIbTaThl AUCHUTIIMHBI
(aTambl popMUPOBAHUS TUCIUTLIAHBI)

R 3HAET yMeeT BJIaJICET
VK-1. Crrocoben OP-1. 3Haer o OP-2. YmMmeer OP-3. Brageer
OCYIIIECTBIISTH TIOUCK, B3aMMOCBSI3HU oTOUpaTh u CIIOCOOHOCTBIO
KPUTUYECKHUH aHAIIN3 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
JoTHYecKre GOpMbI U CMBICIIE ITUPOKOM CMBICTIE
MIPOLICAYPHI,

croco0eH K

pedIekcuu mo moBoy

COOCTBEHHOH U

qy»KOH1

MBICIIUTEIBHOM

JIEATEILHOCTH.

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

OCBaMBaTh U | HHCTPYMEHTAJIbHBIE MPUMCHSITh

HCIIOIL30BaTh BO3MOKHOCTH UHCTPYMEHTBI

TEOPETUICCKHE (GYHKIIMOHATBHOTO U | (PYHKIIMOHAIBHOTO U

3HAHUA u KOMILIEKCHOT'O KOMIIJIEKCHOTO

MIPAKTUICCKUE YMEHUS aHaau3a JJIst aHaIIM3a JUISL PEIICHUS

u HaBBIKH B penieHus 3aaa4y 3a1a4

MPEIMETHOW OO0JIACTH | MaTeMaTUYECKOTO MaTeMaTHYECKOrO

npu peleHuu aHanu3a u aHanu3a u

npodeccnoHambHbIX 3JIEMEHTAapHOU 3JIEMEHTAapHOU

3a7ad4. MaTeMaTUKU MaTeMaTUKU

IIK-1.1 3HaeT

CTPYKTYpy, COCTaB H

JIATAKTHYECKHIE

€IMHUIIBI PEAMETHON
oOJactu

(mpenoxaBaeMoro
MpeaAMeETa).

IIK-1.2. YmMmeer
OCYIIECTBIISITh  OTOOP
y4eOHOro
COZIepKaHUsSL 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
crocobamu
MHTETPaluN y4eOHBIX
MPEIMETOB ISt
OpraHu3aIH
pa3BUBAKOLIEH
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
HCIIOJIB30BAHUS IS
(dbopmupoBaHus
MIPOCBETUTEIIBCKUX
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
MIPOCBETUTEIHCKUX
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 IMCHUILUIMHBI B 324eTHBIX eIHHULAX C YKa3aHHEM KOJIHYeCTBAa aKaJeMUYeCKHX
YacoB, BbIJeJIEHHBIX Ha KOHTAKTHYI0 palory oOydamommxcs ¢ npemnogasaresieM (1o
BH/JIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJIbHYI0 padoTy o0y4yaromuxcst
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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 MHOKECTB.

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 GyHKIHMOHAIBHOIO 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. HenmpephiBHBIE OTOOPaKEHUSI METPUYECKUX 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-
BbynskoBckoro. I'minp0epToBsl mpocTpaHcTBa. OpTOrOHAIBHBIE CUCTEMBI BEKTOPOB. Psiibl @ypbe
II0 OPTOTOHAJIBHOM CHCTEME BEKTOpPOB, HepaBeHCTBO beccens, paseHctBo Ilapcesais.
OpronopMupoBaHHble 0a3uchl. M3oMophu3M THIBOEPTOBBIX MPOCTPAHCTB  OJAMHAKOBOU
pa3MEepHOCTH.

Paznen 3. BBenenne B KoMILIeKCHbIN aHanu3. AuddepenuunanbHoe ucuucienune
(yHKIHIT KOMILIEKCHOI'O IIEPEMEHHOI0.

[Tone C KOMIIEKCHBIX 4YMCel. 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
IUVIOCKOCTH;  TU(EepeHIMpOBaHUE M UHTETPUPOBAHME  KOMIUIEKCHO3HAYHBIX  (YHKLHH
JIEUCTBUTENIBHON TepeMeHHON. DYHKIMA KOMIUIEKCHOW IEPEMEHHOM; €€ NEHCTBUTEIbHAS U
MHHUMas 4aCTH, FTEOMETPUYECKOE NCTOJIKOBAHUE; IIPEIEII, HEIPEPBIBHOCTD.

Huddepenumpyembie byHKIMN KOMILUIEKCHOMN HEPEMEHHOM. [TpousBonHasi.
['eomeTpuueckuii cMbICI MOAYJss M aprymeHra npousBoiHoil. KoHdopMmHble oTOOpakeHus.
Vcnosus Komu-Pumana. Ilondarue ananuTuueckodl (yHKIMU KOMIUIEKCHOW INEpEMEHHOH (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.

[TocnenoBareTbHOCTH U psAAbl QYHKIHMN KOMIUIEKCHOW mepeMeHHOU. CTeneHHbIE PSbL:
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 nuddepeHIupyeMOCTh aHATUTHIECKON (HYHKIIUHU.

OKCIIOHEHTa, TPUTOHOMETPUYECKHE U TunepOoaudeckue (QYHKIUHM B KOMIUIEKCHOM
o0nacty, cBsI3b MEeXAY HUMHU. [[poOHO-nMHeHas pyHkius. MHoro3Haunble pyHkiuu. [lonarue
puMaHOBON moBepxHocTH. Jlorapupmuueckas (GyHKuMS B KOMIUIEKCHOH ob6nactu. CreneHsb ¢
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 CTyICHTOB SBJIAETCS 0c000i (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
JOJDKEH — AyONmupoBaTh  JIGKIMOHHBIM — Marepuan. PedepaTtuBHBI — MaTepuan — CIYXHT
JIONIOJIHUTENbHON HH(popManuel [uid paboThl Ha NpaKTHYECKUX 3aHATUAX. OCHOBHas Lenb
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 Marepuaja, HoUcK oubianorpaduueckoro
MaTepHaia U 3JIeKTPOHHBIX UCTOUHUKOB HH(POPMALIMHU, WILTIOCTPATUBHBIX MaTepUaAIOB. 3aJaHUs
[0 CaMOCTOSITEIPHOH paboTe HaroTCs IO TeMaM, KOTOpble TpeOYyIOT OTOJHUTEIHHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOATENBHOW pPAa0OTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJMTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENbHYIO pabOTy CTYACHTOB B TEUEHUE CEMECTpa.

AymuTOpHas CcaMOCTOSITENIbHAast padoTa OCYIIECTBIISIETCS B (OpPME  BBITOTHEHHS
IPOBEPOUHBIX M JJAaOOPAaTOPHBIX paboT MO JUCHMIIMHE. AYAUTOpHAs CaMOCTOsITeNIbHast paboTa
oOecrnieyeHa 6a30i TECTOBBIX MaTEPHAJIOB O 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 UrtoroBasi KOHTpPoJbHas padora 1 (9 cemecTp)
IIpumepHoe cofepkaHNe UTOTOBOI KOHTPOJILHOH PadoThI

1. Jlokaxure, 4TO KPYr, Kak MHOXKECTBO TOYEK IIOCKOCTH PABHOMOIIEH KPYTY C BBIKOJOTHIM

LIEHTPOM.

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. Haiizute paccrosuue Mexay oymkumamu X(t)=t®, y(t)=3t+4 B Merpuyeckom
npoctpanctse C[0;2], C,[0;2], C,[0;2].

N



9.

10.
11.

10.
11.

12.

13.

. sin(nt

Haiiure mpezien nocnenosarenbHOCTH X, () = sin(nt) WIN TOKQKHUTE, 9TO OHA PACXOIUTCS
n

B [IPOCTPAHCTBE HeNpPepbIBHBIX Gynkumit C[—7;7].

Hailinure BHYyTpEHHOCTD, 3aMbIKaHHE, TPOU3BOAHOE MHOKECTBO, MHOKECTBO U30JIMPOBAHHBIX
TOYEK, TPAaHUIy MHOXKECTBAa A B METPUYECKOM MPOCTpaHCTBe (M, p). SIBIseTCs 11 MHOKECTBO
A OTKpBITBIM, 3aMKHYTBIM, COBEPIICHHBIM, BCIOJy IUIOTHBIM B mpocTpanctBe (M, p)?

(l\/l , p) =M, 4 — MHOXeCTBO (PMHUTHBIX ITOCIICAOBATEILHOCTEH.

[IpoBepbTe, sBasiercs nu  orodpaxkenue F:C [a,b] —->R, tne F (y) = max y(x) -

a<x<b

HEMPEPHIBHBIM?

—L %, =1 uMeer npezen U HaiiauTe ero.

JIoKaKuTe, 4TO IOCIEN0BATENBHOCTD X, =
2+ X, 4

Yro npeacTaBisieT co0oit map ||X|| <1 Ha MIOCKOCTH ¢ HOPMOii R?.

Uro npexacrasiser coboi map ||X|| <1 Ha NJI0CKOCTU C HOPMOM, MOPOXKIEHHOW CKAISIPHBIM

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

OC-10 UtoroBasi koHTpoJILHasi padoTa 2 (10 cemecTp)

Haiftu Bee 3HaueHust KOpHs 4/— 8 +i8+/3 .

[IpencraButh B anredpandeckoit popme unciao Ln (-1—1i).
3-i243
[pencraButh B anredpandeckoit popme umciio Arcth — |
Brraeptuts 0051aCTh, 3aJaHHYIO HEPABEHCTBAMH: |Z -1+ i| >, Rez<1Imz<-1.
Onpenenutb BUJ KPUBOH Z(t) = 4cosec t—i2ctg t.
BoccTaHoBUTH aHATUTHYECKYIO B OKPECTHOCTH TOUYKU Z, =0 dyHKIHIO f(z) 110 U3BECTHOM
MHHMOU 4acTH V(X, y) =3x’y —y® u3Hauennio f(0)=1.

Bbruucnuth MHTErpan oT (QyHKIUN KOMIUIEKCHOTO MEPEMEHHOIo I (z* +1)dz mo namHoit
ABC

kpusoit: ABC —nomannan, 72, =0, 2, ==1+1,2. =1,

Z+2
Haiiti Bce lopaHoBcKue pasioxkenus pynkumn | (Z) = 3 110 CTENEHAM Z

7+2%+22

Oynknuio f(z)=2zcosx :

+3
pas3noxuTh B psa JlopaHa B OKpECTHOCTH TOUKH Z, =1.
1

4

3
Omnpexnenutsb Tri ocodoii Touku Z =0 mmst GyHKIMH f(z)=1ze?.

sin z .
Hns pynkunn f(z) = —————— HaliTn H30IMPOBaHHBIE OCOOBIE TOUKU M ONPENETUTH MX
z°(l—cosz)
THII.
cos’z+3
Berunciute HHTETpat if ——3z
5 217 + 7z
z+—|=1
2
2
Z” +C0SZ

Berunciute HHTETpat if —0z

3
d-s 2



2z
dt

14. BeraucnuTh UHTETpAI
NE

sint—4

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

Opranu3anus 4 NpoBe/ieHHe ATTECTAIUN CTY/JAeHTa
B nporecce onenku 0akanaBpoB HEOOXOAMMO HCHOIb3YIOTCS KaK TPAAUIIMOHHBIE, TaK U

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

Heanr mpoBeneHHsi aTTecTalMU — IMPOBEPKAa OCBOCHHS OOpPa30BATENBLHON MPOTpPamMMBI
JTUCIUILIMHBL yepe3 chopMUpOBaHHOCTH 00pa30BaTeNbHBIX PE3YyIbTATOB.

IIpomeskyTOYHAA aTTeCTALMSA OCYIIECTBISECTCS B KOHIIE CEMECTPA U 3aBEPIIAECT U3YUEHUE
JTUCIUIUIMHBI, TIOMOTaeT OLIEHUTh KPYIHbIE COBOKYITHOCTU 3HAHUW M yMEHHH, (HOpMUPOBaHUE
ONPEAECICHHBIX KOMIIETCHIIAM.

OLEeHOYHBIMU CPEACTBAMU TEKYIIETO OLEHUBAHUS SIBISIOTCA: MaTepHalibl KOHTPOJBHBIX
paboT, MHAWBUAYAIBHBIX M TPYNIIOBBIX 3a/JlaHUI, UTOTOBOM KOHTPOJIBHON paboThl. KoHTponh
YCBOEHHU MaTepuasa BeIeTCs PEryIsipHO B TEUEHUE BCETO CEMECTPA HA IPAKTUYECKUX 3aHATHUSAX.

Ne CPEJACTBA OLIEHUBAHMUS,
n/n UCIIOJIb3yeMble JIIsl TEKYILEro OO6pasoBarenbHble
OLICHUBAHMUSI [T0KA3aTEeNs pe3yJbTaThl JUCIUILINHBI
(GbopMHpOBaHUS KOMIIETEHIIUN

1. OuneHo4HBbIE CpPeICTBA OP-1. 3HaeT 0 B3aUMOCBSI3U MHCTPYMEHTAapUs U
AJIS TeKyllei aTTecTauuu MOJICJIBHBIX ~ 3a/lad  pPa3jM4YHBIX  pa3/esioB
MaTEMaTUYECKOI0 aHaJIu3a B IIUPOKOM CMBICIIE
OC-1 KontponpHas pabota OP-2. VYmeer otOupaTh U NPUMEHSATH
OC-2 NUnpuBuayansHoe / aJCKBATHBIC MHCTPYMEHTHl JUI1  PEIICHUS
IPYNIIOBOE 3aJjaHKE MOJEIBHBIX  33JaY  Ppa3IMYHbIX  Pa3ZeiioB
OC-3 NnpuBuayansHoe / MaTE€MaTUYeCKOr0 aHaJIN3a B IIUPOKOM CMBICIIE
IPYIIIOBOE 3ajaHue OP-3. Bianeer CHOCOOHOCTBIO
OC-4 UnnuBuayanbHoE / CHUCTEMAaTU3UPOBATh  PE3YJbTAThl  PEIICHMS
IPYNIIOBOE 3aJaHKE MOJEIBHBIX  33JaY  Ppa3IMYHbIX  pa3ZeiioB
OC-5 NnnuBunyansHoe / 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 MaTEMAaTHYECKOT0 aHAIN3a

OC-7 UnnuBunyanbHoE / U 3JIEMEHTapHOI MaTeMaTUKU
IPYNIIOBOE 3aJaHKE OP-5. VYMeer mpUMEHATb HHCTPYMEHTHI
OC-8 UnnuBunyanbHoe / (YHKIIMOHATBFHOTO U KOMIUIEKCHOTO aHallu3a
IPYNIIOBOE 3aJaHKE JUISl pELIEHUs 3a/1a4 MaTEeMAaTHYECKOT0 aHAIIN3a

OC-9 HUtoroBast KOHTpOJIbHAS Y DJIEMEHTapHOW MaTeMaTHKH
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. OueHouyHble cpeacTBa KOMIUIEKCHOM MEPEMEHHOW M BO3MOYKHOCTSX
AJI51 IPOMEKYTOYHOMH UX  UCHONb30BaHUS Ui  (OPMHPOBAHUS

arrecTauuu IIPOCBETUTENBCKHUX 3aIIPOCOB 00 yUYarOUINXCs




OC-11 3auer B (hopme yCTHOTO OP-7. VYwmeer ocCMBICIMBATh MPUKIATHON
cobece0BaHUS XapakTep MaTEeMaTHYECKUX MOJIETICH,
OC-12 Dk3amMeH B popMe YCTHOTO | MIOCTPOCHHBIX HA OCHOBE TEOpUU (PYHKIUH
cobecenoBanus / ITOroBeiit TECT BEILECTBCHHONW U KOMIUIEKCHON IEPEMEHHOU U
UCIONB30BaTh  HMX  BO3MOXHOCTH IS
(dbopMHpOBaHUSI TPOCBETUTEIBCKUX 3AMPOCOB
00ydJaronuxcsi.

OP-8. Brnaneer CIIOCOOHOCTBIO
OpPraHU30BBIBATH UHTETPAIMI0  PE3yJIbTaTOB
pelieHrsT MOJENBHBIX  3a7a4  Pa3IUYHBIX
pa3zesioB  MaTeMaTH4YecKoro  aHalu3a B
IIMPOKOM CMBICIIC B €IMHYIO CUCTEMY 3HAHUHN

10.

Mamepuanwl, ucnoyb3yemole 011 MEKyuie20 KOHMPOJis yCHesaemMocmu
odyuarowuxca no oucyuniune

OC-1 KourpoabHas padora

JIOKa)XUTE CUETHOCTh MHOXKECTBA PAIlMOHATIBHBIX YKCEI JIF000Tr0o oTpe3ka [a;b].
Kakyro MOIIHOCTb MMEET MHOKECTBO BCEX TOUYEK HENPEPBIBHOW KPUBOM ) = f(X), rae
x € [a;b].
[Tycts X = R — MHOXECTBO JIEHCTBHUTENBHBIX YHCEN. SBiseTcs nu cienyromas QyHKIus
p(x,y) = |x? — y?| MmeTpuKoii Ha TaHHOM MHOXeCTBE?
n-1 2n

n ‘n+l
nokoopauHaTHO. CXOAWUTCA JM 3Ta MOCJIEN0BaTEIbHOCTh K YKa3aHHON TOYKE B

BBIHCHI/ITC, K KakoM TOYKE CXOJMTCS IOCIEeHOBATEIbHOCTh TOYECK Mn

npoctpanctse RZ, R/, R??
[TpoBeppTe, 3amaer nu cienyoomas (yHKIUs f(é):|x|+|y| HOpPMY Ha MHOXECTBE
BEKTOPOB IJIOCKOCTHU & (X, y) .
ITycte X - MHOXKECTBO BEKTOPOB Ha ILIOCKOCTH: ﬁ(al,az), B(bl,bz). 3amaér m

crenyoomas  Gopmysa (é , 5)= a,b, +2a,b, ckangpHoe mnpousBeneHHEe Ha JTAHHOM
MHOXeCTBE?
Haiijute HemoBuwKHBIE TOukM oToOpaxkenus z = f(y) = y2(x) — y(x) — x?,

f
y € Cla, b] - z€ Cla, b].
u=02x+0,4y+7 5
SIBnsiercs m orobpaxenue f (X, y) - (u, V) , T MHO)ecTBa R
v=-0,3x-0,6y-15
B 06651, CXKUMAaromuM, C€CJIn R2 paccMaTpuBaCTCd KaK MCETPUUCCKOC IIPOCTPAHCTBO
R}, R3,R2?

JlokaxuTe, 4TO pEKyppEeHTHAs IOCIEI0BATENbHOCT X, = % X, 4+ 2 MMEET IpeJie U
Xn—l

HarauTe ero. Kak 3Ty mocienoBaTelbHOCTh MOYKHO MCIIOJIB30BATh JIsI MTPUOIMKEHHOTO

BBIYHCIIeHUsT yncimava ? Kakue MeToasl J0Ka3aTeabCTBa JTaHHOTO YTBEPXKICHUS BaM

N3BECTHHI?

Pemmre onumnuanHyroo 3ajady LIKOJBHOW MaTEeMAaTUKU C IOMOUIbIO MPHUHIUMA
CKMMAIOIIKX 0TOOpakeHU. MoxeTe T Bbl PelInTh 3a7auy IpyruM crocooom?



1
1
1

2+...

Boruucnure 2 +
2+

2+

OC-2 UnauBuayanbHoe / TPyNIoBoe 3aJaHue

Haiinute HOpMy 2rieMeHTa X = (3;—5;—2) B mpoctpancteax RS ; R’; R?.

Halinute paccTosHue MeXay dJJIEMEHTaMH X = (— 2;4) uy= (— 4;—2) B IPOCTPAHCTBE
R3: REIRE.

306pa3uTe MHOXKECTBO TOUEK INIOCKOCTH (IIpOcTpaHcTBa R?), paccTosHME OT Kaxoii u3
xotopeix 10 Touku A(0;0) B 1Ba pasa Gombiie, uem paccTosaue 10 Touku B(3;0). Permute

3ajauy B mpoctpancTeax R.; RZ;R2.
Haiinure HOpMy ¢yHKIME Y = %(4X3 — X4) B IPOCTPAHCTBAX C[— 1;5]; Cl[— 1;5];

C,[-15]; D*[-15]; D?[-15].
Hainure paccrosHue Mexay dJI€MEHTaMH X(t):t3 u y(t)=3t+4 B IIPOCTPaHCTBaX
clo;2]; c,[0;2]; c,[0;2]; D*[0;2]; D?[0;2].

IIpoBepbTe, NPUHAMICKUT M OTKPHITOMY Inapy paauyca R=1 ¢ meHTpoM B TO4YKe
(1111 ()

0(0,0,0,...) Touka X = i D T
24 816 2"

,] B mpocTpancTBe R, ; R, R”.

OC-3 UnuauBuayajibHoe / TPyNIoBoe 3aaHue

Pemnre ypaBHenue. M300pas3ure penicHre Ha KOMIUIEKCHOM IIOCKOCTH.

2" +16=0; 2° +[2|=0; z+|z| =2+i.

N300pa3uTe U OMUIIATE MHOXKECTBO TOUCK KOMIUIEKCHOM MIIOCKOCTH, YIOBICTBOPSIOIINX
3a/laHHBIM yClIOBUsIM: Rez > —1; |Im Z| <2:;3< |Z +2- i| <6.

BrlsicHuTe, Kakas JIMHHS 3aJa€TCs Ha KOMIUJIEKCHOM IIOCKOCTH KOMIIIEKCHO3HAYHOMN
byHKIHEH 1efiCTBUTEIBHOTO apryMenTa. M300pa3uTe JTHHHIO.

Z=t"+it —oo<t<+4o0.z=2it -1<t<l.z=-3i+e" 37r<t<b5r

Bbiienute AeHCTBUTENRHYIO B MHUMYO YacT GyHKIn W = f (Z):

W=—— \_ 2 |,2

Z+i ;W_ z +|Z| .

[TpencraBbTe GyHKIHIO W = W(X, y) KakK QyHKIHIO W = f(Z) MEPEMEHHOTO Z = X +1Y :
y —ix

W=
X*+y* . w=y®-3x’y + y+i(x3—3xy2 —x)_

Haiigure ananutuueckyro (GyHKIUIO f(z): U+IV 10 3aJaHHOW JEHCTBUTEIHFHON WIN
MHHMOU 4acCTH.

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



OC-4 UnauBuayanbHOe / TPYNIIOBOE 3aJaHHe

Haiinure nmuneiinyio GyHKIHIO, 0TOOpaKaroIIyI0 TPEYTrOJbHUK ¢ BepiuuHamu 1, 1+ 2i, 3i
Ha MMO01I00HBIN €My TPeYTrolbHUK ¢ BepmmHamu 1—1, 2 —2i, 3—1i . Pemenune conpoBoure
WJUTIOCTPAIUEH.

OtBeT: W= —i(Z +1).

Haiinure npoO6HO-TMHEHHYIO QYHKIIHIO, KOTOopas oToopakaeT Touku 0, 1, oo MIockKocTu Z

COOTBETCTBEHHO B TOYKH -1, 0, 1 mmockocT W.

OTtBeT: W=Z—_1.
z+1

N 1 N
Haiinure 00pa3 nuHuM ipu oToOpaskeHnH W = — . Perienue conpoBoAUTE UILTIOCTPAITUCH.
Z

a) mpsamas Y = X; b) mpsamas y = 2; C) okpyxHOCTH (X —1)2 +y?=1.
2
Otser: @) npsmas Y = —X ; b) okpyxkHOCTH X* + (y + %j = % ; C) IpsiMast X = % :
Haueprure rpaux pyuximn y = f(X).
a) f(x)=[sinix|; b) f(x)=|e"|.

Pemnre ypaBHeHue.
a)sinz=2;b) cosz=0.

Ommer: a) 2=+ 27k +in(2:43) keZib) 2=+ 7k, keZ.

Brrancnaure 1 nokakuTe HECKOJIBbKO 3HAUCHHUH HAa KOMIIJICKCHOM MIIOCKOCTH.

a) Ln(L+i); b) Ln(-1+iv3).
Otser: a) In\/§+i[%+2ﬂkjz0,3645+i(%+2ﬂkj, keZ:

b) |n2+i(%”+zﬂkj ~ 0,6931+i(2?ﬁ+27zkj, keZ.

Brruucnute u npeactaBbTe OTBET B MOKa3aTENbHOU PopMe.

a) [%J H; b)y1';¢)i';d) (-1).

T

T ok il 2ak-Z _,
OtseT: a) €4 i e[ ‘J, keZ;b)e”™ keZ;c)e?2 Zﬂk, keZ;d)e™™™  keZ.
OC-5 UnauBuayanbHoe / TpynmnoBoe 3ajaHnue

Boruncnute uHTErpasnbl, IpPeICTaBUB UX B BHJI€ KPUBOJMHEHHBIX HHTETPAJOB BTOPOTO
pona.
2 v
a) J. |Z| dz, I — okpyxHOCTB |Z| =1, 06X0ANUTCS MPOTUB YACOBOI CTPEIKHU;
I

b) jz Rezdz, I — okpyxHOCTB |Z| =1, 06X0oIuTCs B HANpaBJIEHUHN YaCOBOU CTPEIIKH;
r

c) Iz Imz®dz, I' — HWKHAS MOTYOKPYKHOCTh |Z|:1, 00XOAUTCS B HANpaBICHUU
r
4acOBOH CTPEJIKHY;

2
d) je‘z‘ Rezdz, I — orpe3ok nmpsmoii ot Touku Z, =0 1o Touku z, =1+1i;
r



/4 1 .
Otgetsl: a) 0; b) 0; ¢) E; d) Z(e2 —1X1+ I).
2. BeluucnuTe HHTErpasbl, 3a1aBas IyTh MHTEIPUPOBAHUS TAPAMETPUUECKUM YPAaBHEHUEM.
) J' l2|dz,
r
1) I' — npsmonuHEHHbIN 0Tpe3ok Z, = —1 1o Touku 7, =1;
2) T’ — HYKHSS TTOJTyOKPYKHOCTD |Z| =1c HayasioM B Touke Z, =—1,;

b) J zdz, T' — 3aMKHYTBIH KOHTYp, 0Opa30BaHHBIH ayroii mapabonsl Yy =—X>+1u
r
OTpe3koM ocu alcuucc, 0OXOIUTCS TMPOTUB YacOBOI
CTPEJIKH;

z .
C) j— dz, I' — KOoHTYp, M300pa)KCHHBIN HAa PUCYHKE.
YA

r
Otsertsr: a) 1) 1; 2) 2; b) 0; ¢) 4.
3. Bemuuciure wHTErpansl (IMIyTh HWHTCTPUPOBAHUS OOXOMUTCS B  MOJOXKHUTCIHHOM
HaIpaBJICHUH).

3.1 j;%,a) I:|z-2i|=1;b) I':|z+i|=2
r

dz : .
3.2. izz—ﬂ’a) I:z-2i|=2;b) I':|z+2i|=2

Otsetsr: 1.a) 0; b) 27i;2.a) 7;b) —
4. BbIUKCIINTE UHTETPAIIBL.

l+| 1
a) j 3z* -2z )dZ b) IZCOSZ dz; c) I J.%, BBIOpATh Ty BETBb (DYHKIIMK Jz,
a1

111 KoTOpoii /-1 =1.
OtBeTHI: a) g( i); b) 1+shl-chi; c) d) 2(-i).

5. Berumcnure WHTErpagbl, HCHOJb3YS I/IHTeraJ'IBHyIO dbopmyny Kommu (okpyxHOCTH
00XOJIATCS B TOJIOKUTEILHOM HAMPABJICHHH).

-\4
5.1. i:%dz,a) I':z|=1;b) I':z-1=1.
5.2. i%,a) I:|z—i|=1;b) I':|z+i|=1.

OtBertsr: 1. a) f—ém ;0)0;2.a) 7;b) —

6. BbluucnuTe HHTETpabl, UCIONIB3YSI UHTETpalbHYI0 hopMyny Komu i npon3BOgHbIX.

e’ sin z
z§_122 zj l(z—‘_l)3
6.2. a)  b)
2 .‘1(2 +:|.2 Zj.;l Z +l

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



OC-6 UuauBuayaibHOe / TPYyNIIOBOe 3aJaHNe

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

z " Z+I
a) nZ:(;Sn z 3n+1 2_:1) )

n=0

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

n

Ortser: a) Zez' (z-i), 2| < o0} b) Z _n+1
n! n=0 3

[EEN
N—
=}

(z+1)", [z+1<3.

Haitinure 06naCTL CXOOVMMOCTH psla.
0 Zn —o0 n
a : b .
) 203 +1 ) Zl( )

OtBer: a) 1<|Z|<3; b) |Z—i|>1.

Pasznoxure ¢pynxnuio f (Z) B psij JlopaHa B yka3aHHOM KOJIbIIE.
1

a) f(z):ﬁ, O<|z|<1; b) f(z)=2%*, 0<|z<o0.

OTBeT: a) iz b) Z

n—1 s niz™

Haiigute Bce BO3MOXHBIE paszfoKeHUs (YHKIIHH f(Z): B pan Jlopana no

2 —47+3
crenensm a) z—1;b)z.

Otser: a) _321(22;"1) npu O<|Z—]4<2, %g(z_zi)m npu |Z—1|>2;

b) ZZ (1— 11j mpu |7] <1, 1{—2 z l—ZZ } npu 1<|7| <3, 15: 11(3" —1)
r 3n+ 2 3n+ = 2 e Zn+

npu |Z|>3.

Paznoxure pynkimio f (Z) B psizt JlopaHa B OKpecTHOCTH OECKOHEUHO yIaIEHHOW TOUKU

" YKAXUTC o0J1acTh CXOOUMOCTH psaa.
3

z COSZ
f —— b
Q) f(2)= 7 —b) f()==3
n+2 A
OrtserT: a) Z+2+Z— 1<|z| <400} b) Z 0<|Z|<+oo

OC-7 UnauBuayaabHoe / TPyNnoBoe 3ajaHue
SIBnsiercs T TOYKa Z = Z, U30JIMPOBAHHON 0CO00# ToUKON QyHKIMU W = f (Z) ?
1 1
a) f(z)=cos——, z,=1;0) f(z)=sec—, z, =1.
) ( ) z-1"° ) ( ) z-1"°

Otser: a) ga; 0) HeT;
SIBiIsieTCs TN TOYKA Z = 00 M30JMPOBAHHON 0COOCHHOCTHIO GyHKIMU W = f (Z) ?



sin z 1
a) f(z)=——:;0) flz)=——.
) 1) 2° -1 ) 1@) sin z
OtBer: a) na; 0) HEeT; B) Aa; T') HET.
Onpe/ieTuTe HEM30IMPOBAHHYIO 0CO0YI0 TOUKy Z=2Z ¢ynkmun W= f(z) u ykaxure

HOCJIE0BATENBHOCTh OCOOBIX TOUEK {zk}, JUISL KOTOPOW Z =7 SIBJISCTCS HPeNelbHOM

TOYKOM.
1 1
a) f(z)=tgz—_l,6) f(z)_cosm'
1 6 2 Jiersow ool e [t
Ortger: a) Z =1, {zk}—{l+ 7z(l+2k)}’6) 7=, {zk}_{k+2},3) 7=0, {zk}_{ﬂk},

Bcronyk e Z .
Haiiute BCe W30MMpOBaHHBIE 0COObIe Toukd z dynkimuu W= f(z). Vunrsmsas

noBejieHne (PyHKIHUU B OKPECTHOCTU 0COOON TOUKH, YCTaHOBUTE €€ Xapakrep. B ciyuae,
KOTrJia oco0ast TOUKa SBJISIETCS TIOJTFOCOM, ONPEACITIUTE €0 MOPSIOK.

-1 1 b
a) f(z)—mﬁ) f(z)_22_4e :

OtBer: a) z, =—2 - NOJIOC 2-T0 NOpsiAKA, Z; =3 - IPOCTON IOJIOC, Z, = O - YCTPAHUMAs

ocobast Touka; 0) z, =2 - CyIIECTBEHHO 0c00asi TOUKa, Z, = —2 - IPOCTOH MOJIOC, Z, = 0O

- yCTpaHuMasi 0codast TOUKa.
Haiijute BCe W30IMMpOBaHHBIE 0COObIe Toukd z dynkimuu W= f(z). Yunrsmsas

pasnoxxenue QyHkuuu B psia JlopaHa B OKPECTHOCTH OCOOOM TOUYKH, yCTaHOBUTE €€

XapaKkTep. B cjydae, Kkoraa 0006215[ TOYKa ABJIACTCA IMOJIFOCOM, OIIPCACINUTE €TI0 IMOPAA0K.
. 1 e’ -1 sin z C0Sz
a) f(z)=sinz+sin=;6) f(z)= ;8) f(z)="-"31) f(2)="-1
z z z Z

Otsert: a) 2, =0, z, =00 - CyLIECTBEHHO 0COObIe TOUKH; 0) Z, = 0 - ycTpaHumas ocoda

TOYKa, Z, =00 - CYIIECTBEHHO 0co0as Touka; B) z, = 0 - ycTrpaHnmast ocoda TO4Ka, z, = 0
- CYILECTBEHHO 0co0ast To4kKa; I) Z, = 0- mosoc 2-ro nopsaka, z, =0 - CyIeCTBEHHO
oco0ast Touka.

OC-8 UnauBuayajbHoe / rpynnoBoe 3aganue

HaiinnuTe BbIUeTH QyHKIMU W = f(z) BO BCeX €€ 0COOBIX TOYKAX.
sin z > 1 1
f(z)= ;0) f(z)=1ze%;8) f(z)= ;1) f(z)= ;
a) f(z) 730 (z)=ze*;8) f(2) 9 r) f(z) R

_ __ 1. _ 1 _
0 )= 0 )= o 1= 1)
z

Oteer: a) Res f(z)=1; Res f(z)=-1;6) Res f(z):%; es f(z):—%;

(2z-rx) .

B) Rzeisf(z)=—1;—§"; ine_;s.f(z)=——0-; Fgessf(z)=%; Res f(z)=0;
f(

: _ 1 _ 1
r) Rzgosf(z)zl, Res f(z)_—z, I?qusf(z)_—z, Re s

1) Res‘c(z):z?ki Zy —et? k=0123; Res f(z)=0;



e) Resf(z)=1, z, =27ki, ke Z ;x) Resf(z):w, z =i, keZ:
% % 2k? Kk
3) Res f(z)=0.

==
2

2. Bpbluncnurte KOHTYPHBIN UHTETpall, IPUMEHSS OCHOBHYIO TEOPEMY O BBIYETaX.

l

a) —~ __dz;6) §

Z‘Z z-1)*(2? +1 ‘z_i‘lz +1

dZ r) if

|z+i|=2

|2-1= 3(2 +1)

z+1

) j; ———dz;e) f dz xK) ifsmldz 3) §

Jal” = -2 2 BE -4 €

OTBeT:a)0;6)0;B)—27r;r) 27 ;m) 0;e) — 27 ; %) 27zi;3)—47zi;1/1) 27 ;x) 0.

Mamepuanwi, ucnons3yemole 011 NPOMEHCYMOUHO20 KOHMPOIA YCRe8aeMOCHU
odyuaruwuxca no oucyuniune

OC-11 3auer B (popMe yCcTHOr0 codeceqOBAHUS

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 POM3BEICHUS KOHEYHBIX MHOXKECTB. MOITHOCTH OyiieaHa KOHEYHOTO MHOXKECTBA.
CuerHble MHOKECTBa. MOIIHOCTh CYETHOTO MHOYKECTBA KaK HaMMEHbIas U3 OECKOHEYHbIX
MoIIIHOCTEH. MOIIHOCTh OOBEAUHEHNS 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.

Cpasnenue momHoctell. Teopema Kantopa-bepnmreitna. Teopema Kanrtopa (cpaBHeHue
MOIIIHOCTH MHOY€ECTBa 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 MpPOCTPAaHCTBE CO CKaJApPHBIM Ipou3BeAcHHEM. [MiIbOEpTOBbI
npocrpancTsa. [Tpumepsr.

OproroHanbHble BEKTOPHI B THILOEpTOBOM IpocTpaHcTBe. Teopema [ludaropa. Pag @ypoe
10 OPTOrOHANBbHOM cucTeMe BekTopoB. Hepasenctso beccens. Pasencrso Ilapcepans.
OproroHanbHble YU OPTOHOPMHMpOBaHHbIE 0a3ucChl B T'HIBOEPTOBOM IPOCTPAHCTBE.
N3oMopdu3M cueTHOMEPHBIX IHIIBOEPTOBBIX MPOCTPAHCTB.

OC-12 Jk3ameH B ¢opMe YCTHOr0 codece0BaAHUSA

IIporpamma 3x3ameHna

Pa3znen 3. BBenenue B komiuiekcHbIl aHau3. JAnddepennuanbrnoe ncunciaenue GpyHkumii
KOMILIEKCHOTO MIePpeMEeHHOTr0

1.

2.

MHOXecTBO KOMIUIEKCHBIX yncel. Pacmupennas komiekcHas miaockocts. Chepa Pumana u
cTepeorpauieckas MpoeKIus.

OyHKIMM KOMIUIEKCHOTO apryMeHTa: JEWUCTBUTENbHAs W MHUMAas 4acTh, IpEnel,
HEIPEPBIBHOCTD, TPUMEPBI.

[IpousBonnass  (GyHKIMU  KOMIUIGKCHOM  mepeMeHHo#.  YcioBus — Kommu-Pumana
muddepeHupyeMocTH (YHKIIUU KOMITJIEKCHOM nepeMeHHoN. OnpeeneHue aHaIuTHYECKOM
GbyHKIUH.

Onpenenenve aHanutuyecko QyHkuuu. I['apmonnueckue ¢yHkuu. BoccranoBieHue
aHATMTUYECKON (DYHKIIMU 10 ee JeHCTBUTENbHON MIIM MHUMOM YacTH.

I'eomeTprueckuil cMmbICT MOAYJAS M apryMeHTa IPOU3BOJHON (QYHKIMHM KOMILJIEKCHOMN
nepemeHHol. KoHpopMHbBIE 0TOOpakeHus.

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

6.

7.

10.
11.
12.
13.

WHTerpan KOMIUIEKCHO3HAUHOW (YHKIMHM KOMILJIEKCHOM T€peMEHHOW BIOJIb KPUBOM:
ONpeIeTICHUE, CBEACHUE K KPUBOJIMHEHHOMY HHTETPALy BTOPOTO poAa.

WuTterpanbaas Teopema Komu 17151 0AHOCBSI3HON 00JIaCTH, €€ CIEeICTBHSL.

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

WNurerpanbhas Teopema Ko 1y1st MHOrocBsS3HOM 001acTH.

WuTterpanbaas popmyna Kormm.

DKCIOHEHTa B KOMILJIEKCHOM 00JIacTH U ee 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.

2.

3.

4.

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 moiHONW CyMMe BBIUETOB.
Bbruuciienue BbIYETOB aHAINTUYECKOM (PYHKIIMM B IPOCTBIX M KPATHBIX MOJIOCAX.
[IprMeHeHrEe BBIYETOB K BBIYMCIICHUIO HHTETPAJIOB.

OC-12. Urorosslii Tect

MOIIIHOCTB MHOXXCCTBA HAaTypPaJIbHbIX YHUCECJI, KPAaTHBIX TPEM, paBHaA...

a
A. 3
b. a
B. ¢
I'. runepkOHTUHYYM

MoniHOCTh MHOKECTBA OKPYKHOCTEH, Y KOTOPBIX PaguyC BBIPAXKACTCS LEIBIM YUCIOM, a
KOOPJIMHATHI [IEHTA — [1apa HATypaJbHBIX YUCEIl, PaBHA. ..

A.

a
3
a
c

W o

THUIIEPKOHTUHYYM

Haiinure paccrosune mexay ¢Oynkmusamu y(x) =x2 u y(x) = 2x B MeTpHYECKOM
npoctpasctse C[0;2].

A, 2
g, IS
15
B.
3
r. 1

Haiimure paccrosune Mexny ¢ymkumamu y(x) = x2 u y(x) = 2x B MeTpHYECKOM
npoctpasctse C,[0;2].




R w]|s

5. Haiigute paccrosuue Mmexay ¢yukiuuamu y(x) =x? n y(x) = 2x B MeTpUUeCcKOM
npoctpasctse C,[0;2].

A 2
AL
15
B. %
3
r. 1

6. HaiiguTe BHYTpEHHOCTb, 3aMbIKaHUE, IPOU3BOIHOE MHOKECTBO, MHOKECTBO M30JIMPOBAHHBIX
Touek, rpanuny muoxectsa A = (—1; 2] U {3} B merpuueckom npocrpanctse (M, p) = R.

7. SBmsiercst mu MHOKeCTBO A = (—1; 2] U {3} oTKpBITHIM, 3aMKHYTBIM, COBEPIICHHBIM, BCIOIY
IUIOTHBIM B mipoctpanctee (M, p) = R)?

8. MUsoOpasute map ||y — y,|| < 1 B npoctpancTse C[O; 2], eci yo = yo(x) = x2.

9. Ha KOMIIIEKCHOM IIJIOCKOCTH ITOKa3aHbI PE3YIbTAThI U3BJICYCHHA KOPHL. ..
3

X+yr=4

-3

MW
N



10. Ha koMIIJIEKCHOM TIIIOCKOCTH U300PaKEHO MHOYKECTBO TOUEK, YAOBJICTBOPSIONINX YCIOBHIO. ..

(|z—5-=2i] <9,

A. ( [Imz+ 3| <2
5 (|lz+ 5+ 2i] <3,
" (|mz+3|<1
B (|]z—5—2i| <3,
"|lmz+3|<1
r {|Z+5+2i|S9,
" (|Imz-5]<1

11. JleficTBuTENIbHAS YaCTh KOMIUIEKCHOTO uncia Ln 1 paBHa...

A1
B. 0

B. 2k . k€Z
r. %k,kez

12. MuuMas 4acTh KOMIUIEKCHOTO 4rcia Ln 1 paBHa...

A. 1

B. O

B. 2mnk,keZ
r ”2—" kez

13. JIuHus Ha KOMIUIEKCHON TTIOCKOCTH SIBIISIETCS TPAhUKOM KOMIUIEKCHO3HAYHON (YHKIINU
z(t) = x(t) + iy(t) neHCTBUTEIBHOIO MEPEMEHHOTO L. ..




A. z=3cost+ 5isint, t € [0; 2]
b. z=5cost+ 3isint, t € [0; 2]
B. z=3cost—>5isint, t € [0;27]
I z=5cost—3isint,t € [0; 2]

14. BoccTaHOBUTH aHAIUTUYECKYIO B OKPECTHOCTU TOYKH Z, = 0 QyHKIUIO f(Z) M0 U3BECTHOM

MHUMO# yactu v(x,y) = 8xy + x u 3Hayenuto f(0) = 0.

15. Berumciuth UHTErpal oT (GyHKIMH KOMIUIEKCHOrO nepemenHoro [(z + 1)dz mo koHTypy
ABC —somannan, 7, =0,2; =-1+i,2. =1.

16. Onpenenuts Tum 0co60it Toukn Z =0 mis yakuun f(z) = sinz

OTBeTHI K HTOTOBOMY TECTY
Howmep 3ananus 1 4
BapuanT oTBera b b r B b
Howmep 3ananus 9 10 11 12 13
Bapuant oTsera r b b B b

B xoH1Ie n3yueHHs JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
IPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 0AJIOB, HAOpPAHHBIX B TEUEHUE CEMECTpA.

KpnTepnu OllecHMBAHUSA 3HAHUI oﬁyqammnxcn o JTUCHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEHKU padombl 00yUAIOWUXCS

Pabora
ITocemenune HUrorosas
ITocemenue Ha
N MPaKTUYECKUX 3aueT cymma
9 cemecTp JICKITUH saHSTI MPAKTUYECKUX 6aULIOR
3aHATUAX
1xXx6=6 1x10=10 152 32 200
Pabora
TTocemenune HUrorosas
ITocemenue Ha
HeKIi MPaKTUYECKUX HPaKTHYCCKHX DK3aMeH cymma
10 cemectp 3aHATHH 0amioB
3aHATUAX
1x9=9 1x15=15 212 64 300

Kpumepuu oyenusanus pabomsl obyuarowezocs no umozam 9 cemecmpa

Pe3ynbrar bamer (3 3E)

«3a4YTEHO) 151-300 6asutoB

«HE 3aYTEHOY 0-150 6ayutoB




Kpumepuu oyenusanusa pabomsr o6yuarowezocs no umozam 10 cemecmpa

Pesynbrar Bamnet (3 3E)
COTIIMYHOY 271-300 6ammoB
«XOPOHIO» 211-270 6annos
«YIOBJIETBOPUTEILHOY 151-210 6ammoB
«HEYIOBJICTBOPUTEIHHOY 0-150 6ammoB

6. MeToanyecKue yKazaHus /Ui 00y4aIOLIUXCS 10 OCBOECHHIO THCIMIIIMHBI

VYcenemHoe u3ydeHue Kypca TpedyeT oT o0ydarollMXcsl MOCEIIEHUs JICKIHUH, aKTUBHON
paboThl Ha NPAKTUYECKUX 3aHATHSAX, BBIIOJHEHHUS BCEX YUYEOHBIX 3aJaHMi MpernojaBaTelsd,
O3HAKOMJICHHUSI C OCHOBHOM U JIOTOJIHUTENILHON JINTEPaTypOH.

3anuce JIeKIMH — OJHa U3 (OPM aKTHUBHOM CaMOCTOSATENBHOM pabOThI 00yYaromIuxcs,
TpeOyrolasi HaBbIKOB U YMEHMsI KPATKO, CXEMaTHYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIBI, 00001IeHNs, (HOPMYIHPOBKHU. B KOHIIE JIEKIIMU MTPEToaaBaTeIlb
ocraBiseT Bpems (5 MHMHYT) JUii TOro, 4yroObl OOy4aroliuecsi UMeId BO3MOXHOCTb 3a/aTh
YTOYHSIOIIME BOMPOCHl [0 HM3ydyaeMOMy Marepuainy. M3-3a HEZOCTaTOYHOrO KOJUYECTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YNAeTCs OCBETUTh B IIOJIHOM O0BEME, I[03TOMY
[IpenojaBareib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOIPOCHl BHIHOCUT Ha CaMOCTOSITEJIbHYIO
paboTy CTY/EHTOB, PEKOMEHIYsl Ty WM MHYIO JuTepaTypy. Kpome 3Toro, ass jydiiero oCBOEHHs
MaTtepuajga M CHUCTEMAaTU3alUM 3HAHUN MO JAUCLUIUIMHE, HEOOXOAMMO IIOCTOSIHHO pa3duparb
MaTepuaibl JIEKIHUHA 0 KOHCIIEKTaM U y4eOHbIM nocobusimM. B cirydae HeoOxo1umMocTu oOpalarhest
K IIPENoJaBaTeto 32 KOHCYIbTalUeH.

IHoaroroBka K NpaKTH4YeCKUM 3aHATHSAM.

[Ipy mOAroTOBKE K MPAKTHYECKUM 3aHATUAM CTYACHT JIOJDKEH W3YYUTh TEOPETUYECKHUN
MaTepuai 1o Teme 3aHsATHsS (UCIOJIb30BaTh KOHCIIEKT JICKIMM, W3YYUTh OCHOBHYIO JIMTEPATYpY,
03HAKOMUTbCS C IOMOTHUTEIBHOM JIUTEPaTypOl, PU HEOOXOJMMOCTHU JOMOIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3alMCU W3 JIMTEPATypHBIX HCTOUYHUKOB). B ciydae 3arpymHeHHi,
BO3HHKAIOIIUX TPH OCBOGHHHM TEOPETUYECKOTO MaTepuana, CTYIEHTY clieayeT oOpaimarbes 3a
KOHCyJIbTallMel K mpenojaBarento. Vs Ha KOHCyNbTallMio, HEOOXOJMMO XOpOIIO IMPOAYyMAaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauane npakTU4eCcKOro 3aHsATHs MPENO0/1aBaTelb 3HAKOMHT CTYJIEHTOB C TEMOM, OTJlalaeT
IJIaH MPOBEACHUS 3aHATHS, BBINACT 3a/laHus. B TeueHne OTBEIEHHOIO BPEMEHM Ha BBINOJIHEHUE
paboThI CTYACHT MOXET OOpaTUTHCS K MPETOAaBaTeNIo 3a KOHCY/IbTAIlMeH WU pa3bsiCHEHUsIMH. B
KOHIIE 3aHSTHS TIPOBOAUTCS MPUEM BBITOTHEHHBIX 3a/IJaHUI, cCOOECeIOBaHUE CO CTYACHTOM.

Pe3ynbTarhl BRIMOIHEHUS IPAKTUYECKUX 3/IaHUH OIEHUBAIOTCS B OAJ1ax, B COOTBETCTBUH C
0aJUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

Inanbl npakTHyecKux 3aHaTui (9 cemectp)

3anamue 1. Pagnomowynvie MHOICECMEA
Marepuan 1151 OCBOCHUS
1. DxBuBaneHTHbIE (PaBHOMOIIHBIE) MHOXKECTBA.
2. ITloHsATHE MOIIHOCTH MHOXKECTBA.
3. Teomerpuueckoe U aHATUTHYECKOE IOKA3aTEILCTBO PABHOMOIIIHOCTH JIBYX MHOKECTB.

Sauamue 2-3. Cuemmnwvie MHOIMICECMBA
Marepuan st ocBOEHHS




N

3.
4.

KoHeuyHple MHOKECTBA U orncpanvu HaJl HUMHU; MOIINHOCTS. CBs13b C KOM6I/IHaT0pHBIMI/I

3a7agamu.

MorHocTh OyiieaHa KOHEYHOTO MHOYKECTBA.
CuyeTHbIE MHOKECTBA.

Jloka3aTenbCTBO CUSTHOCTH MHOXKECTBA.

3anamue 4-5. Muoowcecmea mowHocmu KOHMUHYYM
Marepwuan Juist OCBOSHUS

1.
2.
3.

MHoOk€eCcTBa MOIIHOCTA KOHTHHYYM Ha YHACIOBOM MPSIMON, Ha KOOPAUHATHOM IJIOCKOCTH.

Jloka3aTelnbCTBO KOHTUHYYaJIbHOCTH MHOKECTBA.
MmuoxectBo KanTopa.

3anamue 6-7. Mempuueckue npocmpancmesa
Martepuan Juisi OCBOCHHS

1.

2
3.
4.
5

Baxneiimme npuMepsl METPUYECKUX ITPOCTPAHCTB.

CX01nMMOCTB 1OCIIEN0BATEILHOCTH TOUYEK B METPUUECKOM IPOCTPAHCTBE.
CtpoeHne TOUEUHbIX MHOKECTB B METPUUECKOM MPOCTPAHCTBE.
HenpepbiBHbIE 0TOOpaXKEHUSI METPUUECKUX ITPOCTPAHCTB.

Cxxumaronye 0ToOpakeHus: METPUYECKUX NTPOCTPAHCTB.

3anamue 8. HopmuposeanHnvle npocmpancmed
Martepuan [u1sl OCBOCHHS

1.

2.
3.
4

[ToHsiTHE HOPMHUPOBAHHOT'O IPOCTPAHCTBA.
[TprMepsl HOPMUPOBAHHBIX POCTPAHCTB.
MeTtpuka B HOpMHUPOBAHHOM IIPOCTPAHCTBE.
banaxoBbl pocTpancTBa. [Ipumepsr.

3auamue 9-10. IIpocmpancmea co ckansipubim npousseoeruem
Marepuan s 0OCBOCHUSA

1.

2
3.
4.
5

[TonsiTHE TPOCTPAHCTBA CO CKAJIIIPHBIM IIPOU3BENCHHUEM.
HepasenctBo Kommn-byHsikoBckoro.

Hopma 1 MeTpuKa B IpOCTPAaHCTBE CO CKaISAPHBIM IIPOU3BEICHUEM.
['unp6eproBsl pocTpancTBa. [lpumepsi.

OproroHanabHbIE BEKTOPbI B THIILOEPTOBOM ITPOCTPAHCTBE.

IInanbl npakTnyecknx 3ansatuii (10 cemectp)

30Hﬂmu€ 1'2 BG@OQHM@ 6 AdHAJlu3 Ha KOMnﬂeKCHOZ:Z njiockocmu
Marepuan 11g ocBoeHUus

1.

arwN

OKpecTHOCTh TOYKM Ha KOMIUIEKCHOM IIJIOCKOCTH. PacmmpeHHas
IIOCKOCTb.

ITocnenoBaTeILHOCTH KOMIUIEKCHBIX YHCE.

PHI[BI KOMIIJICKCHBIX YHUCECII.

KommiekcHo3HauHble (PYHKIIUU JEHCTBUTETLHOTO apryMeHTa.

JInnnu 1 005acTH Ha KOMIUIEKCHOM IIOCKOCTH.

3anusmue 3-4. Qyukyuu KOMNIEKCHO20 apeymenma u ux ougpepenyuposarue
Martepuan 115 OCBOCHHS

1.

2.

KOMIIJICKCHAasA

q)yHKIII/II/I KOMINJICKCHOT'O aprymMeHTa: )ICI\/'ICTBI/ITG.]'H)HEU{ U MHHMas 4YacCTb, MNPEACI,

HCIIPECPBIBHOCTD, ITPUMCPHI.

OtobpaxkeHus 3ajaBaeMble (YHKIUSIMH KOMIUIEKCHOTO apryMeHTa W WX HarjsaHas

HUHTCpIIpETAl:.



3.
4.

[Tpon3BoHas PYHKIIMN KOMIUIEKCHOM MEPEMEHHOM Kak mpeaes.
['eomeTpuyeckuii CMBICII MOAYJS M apryMEHTa IPOU3BOAHONW (YHKIIMH KOMILIEKCHOU
[IEPEMEHHOM.

3ausmue 5-6. Anarumuyeckue ghynxyuu
Marepuai Juist OCBOCHUS

1.

2
3.
4.
5

Onpenenenne aHATUTHYECKON (PYHKIINU.

["apmonnueckue GyHKIUH.

Boccranosnenue aHaTMTHUECKON (DYHKIIMU IO €€ JIeMCTBUTENILHON WIIM MHUMOM 4acTH.
Jlunetinas u qpoOHO-JIIMHEWHAs! (YHKIIMY Ha KOMILIEKCHOM IJIOCKOCTH.

Kondopmusie oToOpakeHusl.

3anamue 7-9. Hnmeepuposanue Ha KOMNIEKCHOU NIOCKOCU
Martepuan Juisi OCBOCHHS

1.

N

Nookw

WHTerpan KOMIUIEKCHO3HAUHOW (DYHKIMU ACWCTBUTEIHHON MEPEMEHHON BJOJb KPUBOM:
OIIpECIICHUE, CBEICHUE K ONPEACICHHOMY UHTErPAIly 10 IIapaMeTpy.

WHuTerpan KOMIUIEKCHO3HAYHON (PYHKLIMM KOMILJIEKCHOM NEpeMEHHOW BJIOJIb KPHUBOM:
OIIpEZICIICHUE, CBEICHUE K KPUBOJIMHENHOMY UHTETPAly BTOPOIO poAa.

HezaBucumocTh MHTETpajia aHATUTUYECKON (DYHKIIUU OT IIyTH UHTETPUPOBAHUSL.
[TepBoobpaznas. @opmyna Herorona-Jleitbnuila Ha KOMIUIEKCHOM MIIOCKOCTH.
WuTerpanbhas Teopema Ko /uist o1HOCBA3HOM 001acTH, €€ CIEICTBUS.

WuTterpanbHas Teopema Koty 17151 MHOTOCBSI3HOM 00J1aCTH.

WuTterpanpras popmyna Komm.

3ausmue 10-12. Dnemenmapusvie hynxyuu Ha KOMNIEKCHOU HAOCKOCTU
Marepwuan Juisi OCBOSHUS

1.
2.
3.

©ooN oA

DKCIIOHEHTA.

Cunyc u kocunyc. Dunepa.

I'unepOonmueckue GyHKIUU. CBsI3b MEXKAY CHHYCOM U KOCHHYCOM U THIIEPOOTNIECKUMHU
(GYHKLIHSAMU B KOMIUIEKCHOM IJIOCKOCTH.

Jlorapudmuueckas GyHKIUS.

CrenenHast GyHKLHS.

Papukan, rinaBHast BETBb pajuKaia.

IToka3zarenbHast QyHKIMSL.

OOpaTHble TPUTOHOMETpUYECKUE QYHKIUH.

OO6partHble runepOonuveckrue GyHKINH.

3anamue 13-15. Cmenennvle psovl Ha KOMNIEKCHOU NAOCKOCIU
Marepuan 115 OCBOCHUS

ONoGaR~wWdE

Papn Teinopa.

Psan Jlopana.

W3onupoBaHHbIE 0COOBIE TOYKU aHATUTHYECKON (DYHKIIUH.

JlopaHoBckoe pa3noxeHne PyHKINUU B OKPECTHOCTH N30JIMPOBAHHON 0COOON TOUKH.
beckoneyHOCTh Kak 0co0asi TOUKa aHATUTUYECKOW (PYHKIIUU.

BrrueTsr ananmuTHyecKon (QyHKIIUH.

Brruncnenue BHIYETOB aHATUTUYECKON (PYHKIIMU B TPOCTHIX M KPATHBIX TOTIOCAX.
[IprumeHeHne BIYETOB K BIYMCICHUIO HHTETPAJIOB.



7. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHON yueOHOUH JuTepaTypbl, UHTEpHET-pecypcoB,

He()ﬁXOJIHMLIX AJIsE OCBOCHUSA JUCHUIIJIUHBI

OcHoBHasi iuTEepaTypa

1.

BbrikoBa, O. H. Teopust ¢pyHKuM ASHCTBUTEIBHOTO MEPEMEHHOTO: YuebHoe mocodue /
brikoBa O.H., Komsirun C.1O., Kykymkun b.H. - Mocksa : KYPC, HULl UH®PA-M, 2015.
- 196 c¢. ISBN 978-5-905554-21-6. - Tekct : oaekrponnsii. - URL:
https://znanium.com/catalog/product/520537. — Pexwum A0CTyIIA: IO MOAMHKCKE.

I'eBopksia, D. A. Teopus (yHKIMI KOMIUIEKCHOW IMEpeMeHHOH : ydeOHoe mocobue /
. A. I'eBopksiH, A. C. ®okct. — MockBa : MOCKOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET
HKOHOMHKH, CTAaTUCTUKU U HH(opMaTku, 2004. — 164 c. — Pexxum goctymna: 1o moJmmcke.
— URL.: https://biblioclub.ru/index.php?page=book&id=90747. — TekcT : 371€KTPOHHBIIA.
CeemaukoB, A. I'. Teopus ¢yHKIMI KOMIUIEKCHOW TmepeMeHHoi: yueObnuk / A.l.
CaemnukoB, A.H. TuxoHoB, - 6-¢ u3a. - Mocksa : ®DUSMATIJIIUT, 2010. - 336 c.: ISBN
978-5-9221-0133-2. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/544573. — Pexwum 10CTyna: 1O IMOAIUCKE.

VYaesHoB, [1. JI. JlelicTBUTeNbHBIN aHamu3 B 3amadax [DnekrpoHHbit pecypc] / I1. JL
VawesnoB, A. H. baxsanos, M. U. [Ipssuenko u ap. - Mocksa : DUSMATIJINUT, 2005. - 416
c. - ISBN  5-9221-0595-7. -  Teker :  onekrponsbii. -  URL:
https://znanium.com/catalog/product/544632. — Pexwum 10CTyna: 1O IMOAIUCKE.

JlonoIHUTeIbHAS JTUTepaTypa

1.

Mansbriuesa, H. b. ®yHkunyu KOMIIEKCHOTO IEPEMEHHOTO [DIeKTpOHHBIN pecypc] : YueO.
it By30B./ H. b. Manermesa, 3. P. Posennops ; I[Tog pen. O. P. Posennopna. - Mocksa :
OU3MATIIAT, 2010. - 168 c. - ISBN 978-5-9221-0977-2. - Tekcr : anexktponnsIii. - URL:
https://znanium.com/catalog/product/544726. — Pexxwum gocTyra: 1o momcKe.

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

Tpenorun, B. A. ®ynkunoHaneHbIi aHanu3 : yueOHuk / B. A. TpeHorus. — 3-e u3za., ucmp.
— Mocksa : ®ummariut, 2002. — 488 c. — Pexxum pocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82613. — ISBN 5-9221-0272-9. — Texkcr :

AIEKTPOHHBIN.

IIporpamMmmHbIe NPOAYKTHI

1. GeoGebra Classic
2. Microsoft Office Excel
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JIuer cornacosanus paGoyeil nporpamme!
y4yeOHOH THCIIHNITHHEI

Hanpagnenne noaroroekn: 44.03.05 [leaarornyeckoe o6pazopanne
Ipopuas: MaremaTuka, HHocTpauuslii s3sik

Pabouas nporpamma Teopusi gyHKkumii geficTBHTEILHOrO H KOMIJIEKCHOTO
nepeMeHHoro

Cocrasurens: 0.B. Makeesa — Yasanosek: Yal'IlV, 2023,

[IporpamMma cocTaBneHa ¢ yderoMm ¢eepanbHOTO Iocy/JAapCTBEHHOTO
00pasoBaTeNbHOrO  CTAHAApTa  BHICUIEr0 00pasoBaHHA [0  HANPaBIEHHIO
[IOATOTOBKH 44.03.05 Ilenaroruueckoe obpazopanue (¢ AByMA NpopuIAMH
TOATOTOBKH), Tpoduib mnoarotoBkH «MaremaTtnka. MHOCTpaHHBIH  A3BIKY
yTBepxA€HHOro MuHucTepeTBOM 00pasoBanug W Hayku Poccuiickoii Menepanmu,
H B COOTBETCTBUH C Y4eOHEIM ILIAHOM.

CocTaBHTeNH 1’;,!5(&3/‘72 0.B. Makeesa (noamucs)

Pabouas nporpamma yueOHOH nucuunnmsl (MpakTHKM) onobpeHa Ha 3acelaHHH
Ka(e/psl Beicimelf Matematiku 23" mas 2023r., npoToKon Nﬂ 10
3asenytouit kadeapoii

.

WU.B. Cronsposa 93.0T23

an :719"::&. Pacwugdpomnca rodmicu doma
Pabouas mnporpasma’ y4eOGHON jucUMIUIMHEI (NPAaKTHKH) COTNACOBAHA ¢
Oubnuorexoi

Cotpynnuk 6ubnuo / P o
201 / H0.b. Mapcakosa *’—f%‘f'{z‘;
audivan nodnucy pacugposia nodnuc dearig

[Tporpamma pacemorpena u ono6peHa Ha 3acelaHuM Y9eHOTO coBeTa (Baky/IsTeTa
(PH3IHKO-MaTEMATHYECKOr0 H TeXHOIOIHYecKoro obpazoBanusa "26" mas 2023 r.,
MpoToKo Ne 5

Ilpencenatens y4eHoro cosera (akynsTeTa (H3MKO-MATEMATHYECKOrO M
TEXHDJ]GI‘HHECKD]‘D obpazoBaHus

7 E.M. I'pomoBa N
& ANHAR ROdRCh pacidposka nodrucy dhama
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