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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuurmmHa «OJIeMEHTl KOMIUIEKCHOTO M TapMOHHMYECKOTO aHalIHu3a»  SBISETCS
JTUCIUILIMHOM 10 BBIOOPY M OTHOCUTCS K MOJYJIIO CIEIMANIbHBIX pa3/ieloB IpeaMeTHON o0nacTu
UYactu, dopmupyeMoil ydacTHUKaMu oOpa3oBaTeNbHBIX OTHOIIEHWH brioka 1. JluciuriHb
(Momynu) ydeOHOTO TIJJaHA OCHOBHOW MPOQECCHOHAIBHOW 00pa3oBaTEIbHON MPOrpaMMBbl
BBICIIETO O0pa3oBaHMs — MPOrpaMMbl OakaiaBpuara o HampaBieHuio mnoarotoBku 44.03.05
[Tenarorudeckoe oopazoBanue (¢ AByMs MPOPUIIMHU MOATOTOBKH ), HAIIPaBICHHOCTH (TTPO(HIIb)
oOpa3oBatenbHON porpamMMel «Martematuka. Mapopmatuka», ouHol HOpMBI O0yUECHHUS.

[Ipouiecc OCBOEHHSA MUCUUIUIMHBI HCIOJB3YET pE3yJabTaThl M3Yy4YEHHUS YUEOHBIX
JUCUMIUIMH ~ «MaremMaTudeckiue OCHOBBI ~ MHGPOPMATUKH  (MAaTeMaTHUYECKUH  aHAIU3)»,
«MaremaTH4eCKU aHaIU3».

Pe3ynbraThl 0OCBOCHMS TUCHMIUIMHBI HEOOXOJMMBI ISl TIPOXOXKACHUS NpakTuku Haydno-
uccienoBarensckas pabota Moayns yueOHO-UCCIeIoBaTeNbCKasi U MPOEKTHAs JEITeIbHOCTh
Ob6s3arensbHOl yacTn biioka 2. [Ipaktuku; muis [1oAroTOBKY K cade M CIaud rOCYyAapCTBEHHOTO
JK3aMeHa U BbINMONHEHWS W 3alluThl BBIMYCKHON KBanudukanuoHHoi pabotsl broka 3.
['ocymapcTBeHHast HTOTOBAs aTTECTAIUS.

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHs (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 TEOPUU U METOAUKH 00yUeHHsI MaTeMaTHKe Ha pa3IMYHbIX CTYNEHSIX 00pa30BaHUsL.

3agayamMu M3y4YeHUs] JTUCUUIUIMHBI SIBJISIFOTCSI OCBOCHHE CHUCTEMBbI 0a30BBIX IOHSATHH,
CTPYKTYP M METO/I0B MaTEMAaTUYECKOI'0 aHAJIN3a B IIMPOKOM CMBICIIE, pa3BUTHE YMEHUS paboTaTh
C MaTeMaTH4YeCKMMH OOBEKTaMU BBICOKOTO YPOBHsI aOCTpakuuu, (GOPMUPOBAHUE 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
WHJIUKATOPBI €
IOCTHIKEHUS B

OO0pa3zoBarenbHbIe Pe3yIbTaThl JUCLUIUIHHEI
(aTansl GOPMHUPOBAHUS AUCIUTLTHHBI)

e — 3HACT ymeeT BIIaACET
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 pazzenoB pazzenoB
MMOCTAaBJIEHHBIX 3a7a4. MaTEMaTHYECKOI0 MaTEMaTHYECKOIO
VYK 1.2 — [Ipumenser aHaJIM3a B LIUPOKOM 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 | HHCTPYMEHTAJIbHBIE MPUMCHSITh

HCIIOIL30BaTh BO3MOKHOCTH UHCTPYMEHTBI

TEOpPETUYECKHUE (YHKIMOHATBLHOTO U |  (YHKIIMOHAIBHOTO U

3HAHUS u KOMILJICKCHOT'O KOMILIEKCHOTO

MIPAKTUICCKUE YMEHUS aHaau3a JIst aHaM3a Il perieHus

i HaBBIKH B pelieHus 3a1a4d 3a7a4

MpeIMETHOW o0nacTu MaTeMaTHYECKOTO MaTeMaTUYECKOT0

npu peleHuu aHalm3a u aHaln3a u

npodeccnoHambHbIX 3JIEMEHTAapHOU 3JIEMEHTapHOU

3a7ad4. MaTeMaTHUKU MaTeMaTUKU

IIK-1.1 3HaeT

CTPYKTYpy, COCTaB H

JIATAKTHYECKHIE

€IMHUIIBI PEAMETHON
oOJactu

(mpenosiaBaeMoro
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
Pa3BHBAIONIYIO
00pa3oBaTEeNbHYIO
cpeny
TOCTHKEHUS
JMYHOCTHBIX,
MPEIMETHBIX u
MeTanpeMETHBIX
pe3yabTaToB
00y4eHHsI CpeICTBAMU
MIPET01aBaEMbIX
y4eOHBIX MTPEAMETOB.
[IK-3.1. Biageer
criocobamu
UHTErpanuu y4eOHbIX
peMETOB TSt
OpraHu3aIH
pa3BHUBaKOLICH
yueOHOU
JeSTEeIbHOCTH
(uccnenoBaTeNbCKOH,
IIPOEKTHOM,

TPYNIIOBOM U 1Ip.).

TSt

OP-6. 3naet o
MIPUKJIATHOM
xXapakrTepe
MaTeMaTUYECKUX
MoJeeH,
MOCTPOCHHBIX Ha
OCHOBE TEOPUH
byHKIMI
BEIIECTBEHHOU U
KOMIIIEKCHOM
MepEMEHHON U
BO3MOXKHOCTSX UX
HCIIOJIB30BAHUS IS
(dbopmupoBaHus
MIPOCBETUTEIBCKUX
3amnpocoB
oOyJaronuxcs.

OP-7. YMmeer
OCMBICIINBATh
MPUKJIATHOW XapaKTep
MaTeMaTU4CCKHUX
MOJCTIeH,
MOCTPOEHHBIX HA
OCHOBE TEOPUH
byHKIMI
BEILIECTBEHHOU U
KOMIIICKCHOM
MIEPEMEHHON U
HCII0JIb30BaTh UX
BO3MOJKHOCTH JIJIS
(dopMupoBaHUs
MIPOCBETUTEIBCKUX
3ampocoB
oOyJaromuxcsi.

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

2. O0beM IMCHUILUIMHBI B 324eTHBIX €IHHULAX C YKA3aHHEM KOJINYeCTBA aKa/JleMHYeCKHUX
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

KonngecTBo yacoB no ¢popmam opranuzanuu
o0yJeHus
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1. DneMEeHTHI TEOPUH MHOYKECTB 4 6 15
2. Hauana ¢yHKIIMOHAIBHOTO aHATN3a 4 6 15
BBenenue B KOMILIEKCHBIN aHAJIU3.
3. JuddepernnanbHOe NCUUCICHNE 4 6 15
(GYHKIMH KOMIIJIEKCHOTO IEPEMEHHOTO
DneMeHTHI TEOPUH PSAAOB U
4. MHTETpaJIbHOE UCUHUCICHNE PYHKIUH 6 12 15
KOMILUIEKCHOTO IEPEMEHHOTO
Hroro 18 30 60
3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUnIuHbl
Pa3nen 1. DineMeHTHI TEOPUH MHOKECTB.
MHoXecTBO Kak HeompenensemMoe TMoHsTHe B Teopun Kantopa. PaBHOMOIIHBIE

MHOecTBa. MomHocTh MHOXecTBa. KoHeuHnbsle MHOKecTBa. CueTHble MHOXKecTBa. CUETHOCTD
MHO>KECTBA LIEJIBIX YHCEeIl, MHOKECTBA PAIlMOHATLHBIX YHCEI, MHOKECTBA allreOpandecKuX YUCEll.

Hecuetnocth otpeska [0;1]. MHOXeCTBa MOIITHOCTA KOHTUHYYM.

HecueTHOCTh MHOXKECTBA MPPALIMOHATIBHBIX YMCEJ, MHOXKECTBA TPAHCLIEHICHTHBIX YHCETI,
MHO’KECTBA JIEHCTBUTENBHBIX YHCEJ, MHOKECTBA KOMILIEKCHBIX uncen. CpaBHEHHE MOIIHOCTEH.
Teopema Kanropa-bepuiireiina. bynean muoxectsa. Teopema Kantopa o cpaBHEHHH MOILIHOCTH
MHOKECTBA M MOIIHOCTH ero OyneaHa. I[Ipumepbl MHOECTB MOLIHOCTU THUIEPKOHTUHYYM.

beckoHeuHOCTh Kbl MOIITHOCTEN.



Pa3nen 2. Hayana pyHKIMOHATLHOTO AaHAIU3A.

Metpuka kak (QyHKLIUS JBYX MEPEMEHHBIX. MeTpudeckoe NPOCTPAaHCTBO, MPUMEPHI
METPUYECKUX IIPOCTpaHCTB. [Ipenern mocnenoBaTebHOCTH TOYEK METPUYECKOTO IIPOCTPAHCTBA.
OTKpBITBIE, 3aMKHYTBIE, COBEpIIEHHBIE MHOXecTBa. MHO)ecTBO KaHTOpa M ero cBoMcCTBa.
[TonHbIe MeTpUUECKHE MPOCTpaHCTBA. HenmpepbiBHBIE OTOOPaKEHUSI METPUYECKUX MTPOCTPAHCTB.
Cxumaronue 0oTOOpaXeHUs METpPUYECKMX IHpocTpaHcTB. Teopema banaxa (mpuHuun
CKUMAIOMUX oToOpaxenuit). [Tpumepsr.

HopMmupoanHble mpocTpaHcTBa, IpuMepbl. banaxoBsl npocTpancTBa. CBs3b METPUKH U
HOPMBI.

IIpocTpancTBa €O CKaIApHBIM Ipous3BeAcHHEM, Ipumepbl. Hepasencrso Komm-
BbynskoBckoro. I'minp0epToBsl mpocTpancTBa. OpTOroHAIBHBIE CUCTEMBI BEKTOPOB. Psiibl @ypbe
II0 OPTOrOHAJIBHOM CHCTEME BEKTOPOB, HepaBeHCTBO beccens, paseHcTBo Ilapcesans.
OpronopMupoBaHHble 0a3ucbl. M30MOphu3M THIBOEPTOBBIX MNPOCTPAHCTB  OJAMHAKOBOU
pa3MEepHOCTH.

Paznen 3. BBenenne B KoMIUIeKCHbIN aHaau3. AuddepenuunanbHoe ucuucienune
(pyHKIHIT KOMILJIEKCHOI'O IIEPEMEHHOIO0.

[Tone C KOMIJIEKCHBIX 4YMCel. MHOXECTBO KOMIUJIEKCHBIX YHCEN Kak O0aHaxoBO
npoctpancTtBo. OxpectHocTH. PacmmpenHass kommiekcHas 1iockocte. Cdepa Pumana.
Crepeorpaduueckas npoekius. [locieaoBaTeIbHOCTH KOMIUIEKCHBIX YHCeI. PsiJibl KOMITIEKCHBIX
yrcen. KoMriekcHo3HauHbIe PYHKITUHN ACHCTBUTEIHLHON TEPEMEHHON U KPUBBIE HAa KOMIUIEKCHOU
IUVIOCKOCTH;  TU(EepeHIMpOBaHUE M UHTEIPUPOBAHME KOMIUIEKCHO3HAYHbIX  (YHKLUH
JIEUCTBUTEIIBHON TepeMeHHOM. DYHKIMA KOMIUIEKCHOW IEPEMEHHOM; €€ NEHCTBUTEIbHAS U
MHUMas 4aCTH, F€OMETPUUYECKOE NCTOJIKOBAHUE; IIPEIEII, HEIPEPBIBHOCTD.

Huddepenumpyembie byHKIMN KOMILUIEKCHOMN HIEPEMEHHOM. [IpousBonHasi.
['eomeTpuueckuii CMbICI MOAYyNss M aprymMeHta mnpousBofHoil. KoHdopMHble oTOOpakeHus.
Vcnosus Komu-Pumana. Ilondarue ananuTHueckodl (yHKIMU KOMIUIEKCHOW INEpEMEHHOH (B
TOYKE, B 00JIaCTH; ONpeieeHrne B TepMUHax nauddepenupyemoctn). ['lapmonndeckue GpyHKIUN
Y UX CBSI3b C AHAIUTUYECKUMH.

Paznen 4. DiieMeHTHI TeopuMH PSiA0OB M HHTerpajbHoe HcYHCJIeHUHe (yHKIM
KOMILJICKCHOT'O IIEPEMEHHOr0.

[TocnenoBarenbHOCTH U psAAbl PYHKUMH KOMILJIEKCHOW mepeMeHHOW. CTENeHHbIE psJibl:
Kpyr W paguyc cxoaumoctu. JuddepenuupoBanue creneHHbIX psagoB. OmnpeneneHue
AHAINTUYECKON (DYHKIMU KaK CyMMBI CTEIIEHHOrO psiia. PaBHOCHIIBHOCTBH JBYX OIpeaeseHuit
aHanmuTHuecko ¢yHkuuu. HepaBenctBo Komm ans ko3 duimeHToB cTeneHHOro psja.
beckoneunas muddepeHIpyeMOCTh aHATUTUYECKON (QYHKITUH.

OKCIIOHEHTa, TPUTOHOMETPUYECKHE U TUINepOoIuYecKue (QYHKIMU B KOMIUIEKCHOM
o0rnactu, cBsI3b MEeXAy HUMH. [[poOHO-nMHeHas ¢pyHKkiusa. MHoro3Haunble pyHkiuu. [lonarue
puMaHOBON moBepxHOcTH. Jlorapupmuueckas (GyHKIMS B KOMIUIEKCHOH ob6nactu. CreneHb ¢
MIPOM3BOJIBHBIM KOMIUIEKCHBIM TOKa3areneM. OOpaTHble TPUTOHOMETPHUYECKHE U OOpaTHbIE
runepoonudecke GyHKINN.

WuTerpan ot GyHKIIMN KOMILIEKCHOI MepeMeHHOM 10 KyCOYHO-TJIa kol KpuBoil. Teopema
Kommu. IlepBoobpasnast u unterpan. MurerpansHast gopmyna Kommu. Psuer Teitnopa u psabt
Jlopana u ux obnactu cxoaumocTH. PasznokeHue aHanmuTuyeckol (ynkuuu B psn Jlopana.
Knaccugukarus m30aMpoBaHHBIX 0cOObIX Touek. Pasnoskenue B psn Jlopana B okpecTHOCTH
OecKOHEYHO yJalleHHOM Touku. Beruer anamutuueckoi GpyHKuuu. BerurcieHue BbIUETOB U UX
IIPUJIO’KEHUE K BBIUMCIIEHUIO MHTErPajloB.



4. IlepedyeHb Yy4YeOHO-METOAMYECKOro o0ecrevyeHUs JII CAMOCTOSITEbHOH PadoThl
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 TMpsAMOM  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 TBOPYECKUX, MHIAMBUYalIbHbIX 3aJaHUI B COOTBETCTBUM C y4yeOHOM mporpammoin
(TeMaTHYeCKUM IUIAHOM M3Y4YCHHS AUCUUIUIMHBI). Tema Al TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoKeHa MpernojjaBaTeneM Wik u30paHa caMUM CTYAEHTOM, HO MaTepuall 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 paboTa ¢ TepBOMCTOYHMKaMH. Kypc TpeaycMaTphBacT CaMOCTOSITEIBHYIO PaboTy
CTYACHTOB CO CHeluanbHOM JuTepaTypoil. CiieqyeT OTMETHUTh, YTO CaMOCTOsTElIbHAs paboTa
CTYACHTOB PE3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIMOJIHACTCS CHCTEMATUYECKH, ITIAHOMEPHO
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
MaTepHala ¥ 3JIeKTPOHHBIX UCTOUHUKOB MH(POPMALIMHU, MILTIOCTPATUBHBIX MaTepUaIOB. 3aJaHUs
0 CaMOCTOSITETIbHOH paboTe JaroTcs IO TeMaM, KOTOpble TPeOYIOT IOTONHUTEILHON
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 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 UroroBasi KOHTpPOJIbHAsI padoTa
IIpumepHoe coaep:kaHue HTOTOBOI KOHTPOJILHOI PadoThI

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

LEHTPOM.

Haiinrte MOIITHOCTF MHOYKECTBA MHOTOUYJIEHOB, HE UMEIOIINX JACHCTBUTEIBHBIX 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 ¢ymkmmsamu  X(t)=t°, y(t)=3t+4 B wmeTpuueckom
MIPOCTPAHCTBE C[O; 2], Cl[O; 2], C, [0;2].

N



10.
11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

. sin(nt

Haiinure npenen nociaeaoBaTeIbHOCTH X, (t) = L) WA JOKAXXUTE, YTO OHA PACXOJIUTCA
n

B IIPOCTPAHCTBE HENMPEPHIBHBIX GyHKIMH C [—ﬂ; 7z].

Haiinute BHYTpeHHOCTD, 3aMbIKaHUE, POU3BOIHOE MHOXKECTBO, MHOYKECTBO U30JIMPOBAHHBIX

TOYEK, TPAaHUIy MHOKECTBAa A B METPUYECKOM MPOCTpaHCTBe (M, p). SIBisieTCs 11 MHOKECTBO

A OTKPBITHIM, 3aMKHYTBIM, COBEPIICHHBIM, BCIOJY IUIOTHBIM B mpoctpanctse (M, p)?

(|\/| , p) =M, A — MHOXECTBO (PMHHUTHBIX MOCIIEAOBATEIHHOCTEH.

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

HENpepbIBHBIM?

X "
I[OKa)KI/ITe, YTO MMOCJICA0BATCIIBHOCTb Xn = 2"—4, XO =1 nmeer mpeaci u HauauTe €ro.
+ X
n-1

Yro mpencraBisieT coboii map x| <1 Ha miockocTu ¢ HopMoii R .

UYro npencrasisier coboi map ||x|| <1 Ha IJIOCKOCTU C HOPMOM, MOPOXKIAEHHON CKAISIPHBIM

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

X, 0<x<1/2,
Paznoxure  ¢dynkmuro  f (X) = , Ha 3aJaHHOM  OTpe3Ke B
I—x, 1/2<x<I
TpUroHoMeTpudeckuii psg Pypbe, eciiu u3BeCTHO, uTo | (— X) =—f (X) Hanumure paBeHcTBO
[TapceBansi.
4 & 4 . (2n=1)ax
OtBethl: — (— 1)" *sin g
T na

Haiit Bce 3HaueHns KopHs i/ — 8 + i84/3 .

[TpencraButh B asredbpanveckoit popme yrcimo Ln (—1—1i).

3-i2v3
[pencraButh B anrebpandeckoii popme uncno Arcth T\/_ :

Borueptuth 0061acTh, 3aJJaHHYIO0 HEPABEHCTBAMM: |Z -1+ i| >1,Rez<1Imz <-1.

OrmnpenenuTh BUJ KPUBOIt Z(t) =4cosec t—i2ctg t.

BoccTaHOBHUTB aHATUTHYECKYIO B OKPECTHOCTH TOUKH Z, = 0 dynkunto f (Z) 10 U3BECTHOM

MHUMOM 4acTH V(X, y) =3x’y —y® u3Havenmo f(0)=1.

BberauciuTh uHTETpan OT QYHKIMH KOMILIEKCHOTO ITEPEMEHHOTO I(Zz +1)dz no naHHO#
ABC

kpusoii: ABC —omannan, 2, =0, 25 =-1+1,2. =1.

7+2
—3 10 CTEIIEHIM Z
+22

Haiitu Bce mopanoBckue pa3noxkeHus QyHKIIUN f(z)= B
_|_

z+3

Oynkumto f(z) =z cosxz 1 pas3nokuTh B psij JlopaHa B OKpeCTHOCTH TOUKU Z, =1.

4

3

Onpexnenuts TiI 0c060ii Toukn z =0 ans pynxman T (Z) = 287,
sin z

Y R HalTH HN30JIMPOBAHHBIC 0COOBIE TOYKH 1 OIpPEACIINTD UX
z°(l-cosz)

Hns pynxiun f(z) =

THII.



cos?z+3

24. BBIYHCIUTH HHTETPAJ ff ———az
5 21+ 7z
z+—|=1
2
2% +cosz
25. BpruucauTh HHTErpal § —— 4z
z

|z]=3
27
dt
26. BpraucauTh HHTETpAN | — .
! VJ15sint—4

5. IlpumepHble OLEHOYHBbIE MAaTepPHAJbI /ISl NPOBEAECHHS TeKYylIero
ycIeBaeMOCTH H IPOMEKYTOYHOM aTTecTaluu 00y4alommuXxcs o JMCHHIJINHe

KOHTPOJIS

Opranusanus U NpoBe/ieHUe aTTECTAIUH CTYAeHTa
B mportecce orerkn 60akamaBpoB HEOOXOIMMO HCTIOIB3YIOTCS KaK TPAAWIIMOHHBIC, TaK U

WHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpoOJs. [Ipu 3TOM MOCTENEHHO TpPaaUIMOHHBIE
CPEJICTBA COBEPIIEHCTBYIOTCS B PYCJi€ KOMIIETEHTHOCTHOT'O MOJAX0/a.

Lenp mpoBeaeHusi aTrecTallMd — TPOBEPKAa OCBOEHHUS OOPa30BATEIBHON MPOTPAMMBbI
JTUCITUTUIMHBL Yyepe3 chopMUpoOBaHHOCTH 00pa30BaTEILHBIX PE3YIbTATOB.

[IpomexyToOUHAN ATTEeCTALMSA OCYLIECTBISIECTCS B KOHIIE CEMECTPa U 3aBEPILaeT H3yueHUE
JUCITUTUIMHBI, TOMOTAeT OICHUTh KPYITHBIC COBOKYITHOCTH 3HAHWW W YMCHH, ()OPMUPOBAHUE
OTpeeNIEHHBIX KOMIIETCHIIUH.

OLeHOYHBIMM CPEACTBAMU TEKYILErO0 OLEHUBAHUSA SIBISAIOTCA: MaTepHallbl KOHTPOJBHBIX
paboT, MHAWBUYATbHBIX U TPYIIOBBIX 33JaHUI, UTOTOBOM KOHTpOJbHOW padoThl. KoHTpoih
YCBOEHUS MaTepHralla BEIETCs PEryIsIpHO B TEUEHHUE BCETO CEMECTPA HA MPAKTUUECKUX 3aHATUSAX.

Ne CPEJACTBA OLIEHUBAHUSI,

/o HCIIOJIb3yEMBIE ISl TEKYILIETO
OLICHMBAHHUS ITOKa3aTelIst

(bopMHUpPOBaHMS] KOMTIETEHITUN

OO6pazoBaTenbHbIC
PE3yNbTaThl JUCIUTLINHBI

1. OueHo4HBbIC CPECTBA
AJIS TeKyllei aTTecTaluu

OC-1 KontponpHas pabota
OC-2 NnnuBunyansHOE /
TPYIIIOBOE 3aaHHE

OC-3 UnnuBuayansHOE /
TPYNIIOBOE 3aaHKE

OC-4 NnnuBunyansHOE /
TPYNIIOBOE 3aaHHE

OC-5 NnnuBuayansHOE /
TPYIIIOBOE 3aaHHE

OC-6 NnnuBunyansHOE /
TPYNIIOBOE 3aaHKE

OC-7 UnnuBunyansHOE /
TPYIIIOBOE 3aIaHKE

OC-8 NnnuBuayansHOE /
IPYIIIOBOE 3a[aHHE

OC-9 HUtoroBast KOHTpOJIbHAS
pabora

OP-1. 3HaeT 0 B3aMMOCBSI3U MHCTPYMEHTapHs U
MOJICJIBHBIX ~ 3a/lad  Pa3IU4YHBIX  pa3/esioB
MaTEMaTHUYECKOT0 aHAJIN3a B IIUPOKOM CMBICIIE

OP-2. Vmeer otOupaTh U TNPUMEHSATH
alleKBaTHbIE HHCTPYMEHTBHI JUISI  pELICHHUs
MOJICNIBHBIX ~ 3a/la4  Pa3lIMYHBIX  Pa3/iesioB
MaTeMaTHYECKOro aHaJIM3a B IIUPOKOM CMBICIIE
OP-3. Bmaneer CIIOCOOHOCTBIO
CHUCTEMaTH3UpPOBaTh  PE3ylbTaThl  PELICHHUs
MOJICNIBHBIX ~ 3a/la4  Pa3lIMYHBIX  Pa3/iesioB

MaTEeMaTUYeCKOr0 aHaJIu3a B IIUPOKOM CMBICIIE
OP-4. 3naeT HHCTpyMEHTAIbHBIE BO3MOKHOCTH
(YHKIMOHAJIBHOTO M KOMIUJIEKCHOTO aHaju3a
JUIsl pELICHH 3a/1a4 MaTEMAaTHYECKOTO aHAIIN3a
Y DJIEMEHTApHON MaTeMaTUKH

OP-5. VYMeer mnpuUMEHATP HMHCTPYMEHTHI
(YHKIMOHAJIBHOTO M KOMIUJIEKCHOTO aHajn3a
JUIsl pELIeHHs 3a/1a4 MaTeMAaTHYECKOrO aHAIIN3a
U DJIEMEHTapHOU MaTeMaTUKU




OueHouyHbIE CpecTBA OP-6. 3Haer 0 [OPUKIAAHOM XapakTepe

JJ15l IPOMEKYTOYHOMH MaTEeMaTHYECKUX MOJIeNIeH, MOCTPOCHHBIX Ha

arrecTanuu OCHOBE Teopuu (YHKIUN BEIIECTBEHHOH U

KOMILUIEKCHOM IEPEMEHHONM M BO3MOXKHOCTAX

OC-10 3auer B (hopme yCTHOTO WX  HUCIONB30BaHUA I (popmMupoBaHUs
co0ecenoBaHus MIPOCBETUTENIBCKUX 3aIIPOCOB 00 yJAIOITUXCS

OP-7. VYmeer ocMbICIUBaTh MNPUKIATHON

XapakTep MaTEeMATHYECKUX MOJICTICH,

MMOCTPOEHHBIX HAa OCHOBE TeOpuU (DyHKIHMI
BEILIECTBCHHON U KOMIUIEKCHON IEPEMEHHOU U
HCITOJI30BaTh 10,4 BO3MOKHOCTH IS
(OpMHUPOBaHHS TPOCBETUTEIBCKUX 3allPOCOB
00ydJarouuxcsi.

OP-8. Bnaneer CIIOCOOHOCTBIO
OpraHU30BBIBATh HMHTETPALMIO  PE3YyJIbTAaTOB
pelIeHusT  MOJENBHBIX  3aJad  Pa3IMYHBIX
pa3iesioB  MaTeMaTUYeCKOro  aHajau3a B
ITUPOKOM CMBICJIE B €IMHYIO CHCTEMY 3HAaHUH

Mamepuansi, ucnons3yemole 011 MeKyuse2o KOHMPOJia yCneeaemocmu
odyuarowuxca no OucyuniuHe

OC-1 KourpoabHas padora

JIoKa)KUTEe CICTHOCTh MHOKECTBA PALIOHAIBHBIX YHCEI JII000ro oTpeska [a;b].
Kakyro MOIIHOCTH MMEET MHOKECTBO BCEX TOUYEK HENPEPBIBHOW KPUBOM Y = f(x), rae

x [a;b].
[Iycts X = R — MHOXECTBO JEHCTBUTENBHBIX e SIBsieTcs MU cieayomas GpyHKus
p(x,y) = |x? — y?| meTpukoii Ha TaHHOM MHOXeECTBE?

o n-1 2n
BrisicHuTe, K Kakoil TOYKE CXOJMTCS II0CJIEIOBATEIbHOCTh TOYEK Mn(—,—l)
n n+

NOKoOpAMHAaTHO. CXOAWTCA 1M 3Ta IOCIEN0BaTEIbHOCTh K YKa3aHHOM TOYKE B
npoctpanctee RZ, R, R2?
[TpoBeppTe, 3amaer nu ciuenyoomas (QyHKIUSA f(a)=|x|+|y| HOPMY Ha MHOXECTBE
BCKTOPOB INIOCKOCTHU E(X, y) .
[Tyctb X - MHOXECTBO BEKTOPOB Ha IUIOCKOCTH: a(al,az), B(bl,bz). 3amaér am
cienytomas  (opmyna (5,5)=a1b1+2a2b2 CKaJISIPHOE IIPOM3BEJICHUE HAa JAHHOM

MHOXECTBE?
Haiigute HemojBmkHBlE TOukM oToOpaxkenus z = f(y) = y?(x) — y(x) — x2,

y € Cla, b] I>ZE Cla, b].
u=0,2x+0,4y+7
v=-0,3x-0,6y-15

B CC6$I, CXKUMaromuM, €CJIn R2 paccMaTpruBaCTCAd KaK MCTPUYCCKOC TIPOCTPAaHCTBO
2 2 2
R2,R2 R2?

SIBnsiercst iu oroOpakenue f : (X, y) - (u,v), rue MHOKecTBa R’



10.

—J HMECT MPEACT U

Jlokakute, 4TO PEKyppEeHTHAs MOCIEI0BATEIBHOCTD X, = E(Xn_l +
n-1

HaI>'I,I[I/ITe ero. Kak OTY IOCIEA0BATCIIBHOCTh MOXKHO HCIIOJIB30BAaTh IJIA HpPI6J'II/I)I(eHHOFO

BBIYKCIICHHs] yncia~a ? Kakue MeToisl J0Ka3aTeabCTBa JTAaHHOTO YTBEPIKIACHHUS BaM
W3BECTHHI?

Pemure onumnuaaHyro 3ajady IIKOJBHONW MaTeMaTUKU C TIOMOIIBIO TPUHLIUIA
CXKUMAIOIINUX OTOOpakeHH. MOXETe JIM BBl PEIIUTh 3a7a9y APYTUM CIIOCOO0M?

1
Beruucnure 2 + 1

24—

2+ 1
2+...

OC-2 UnauBuayanbHoe / TPyNIoBoe 3ajaHue

Haiiute HopMy dementa X = (3,-5,-2) B npoctpancteax R3; RZ; R?.

Haiinure paccrosuue Mexniy diementamu X =(—2;4) u y=(-4-2) B npocrpanctse
2. 2.p2

RZ; RZ;RZ,

306pa3nTe MHOXKECTBO TOUEK IIIOCKOCTH (IIPOCTpaHcTBa R?), paccTosHMe OT Kaxmoii u3

Koropeix jio Touku A(0;0) B 1Ba pasa Goibiie, yeM paccrosHue 10 Touku B(3;0). Pemmre

3ajiauy B mpocTpancTBax RZ; R7;RZ.
1
Haiinure HopMmy QyHKIMHK Y = 5(4X3 - X4) B IIPOCTPAHCTBAX C[— 1;5]; C, [—1;5]; C, [— 1;5]

; D'[-15]; D?[-15].

Haiinure paccrossHME MEXIy 3JIEMEHTAMHU X(t):t3 u y(t):3t+4 B IIPOCTPAHCTBAxX
clo;2]; c,[0;2]; c,[0;2]; D*[0;2]; D?[0;2].

[TpoBepbTe, MPUHAUIEKUT JU OTKPHITOMY Iapy paauyca R=1 ¢ meHTpom B Touke

11 1.1, (-1 o
0(0,0,0,...) Touxa X:(_E;Z;_E;E;”"(.z—“);"'] B poctpanctee Ry’ ; Ry} RY.
0, —r<x<0,

Paznoxure QyHKIUIO f(x)={ B TpuUroHomerpuyeckuil psag Pypee Ha

x?, 0<x<nm
OTpe3Ke [— T; 72']. Haiinnre 3HaueHne cymMMbl S(X) psna. Iloctpoiite rpaduk QyHkuUN
S(x). Haiinure S(7/2), S(57/3). B maremaruueckoM makere mMocTpoiite rpadukm
MepPBBIX TPEX YaCTHUHBIX CyMM psina Dypbe. Cpasute ¢ rpaduxom dyrkimn S(X).

1)n—1
2

2

© © n-1 ©
ommer: =~ 25 Y gosx 230 EY gy - 4 3 @0+ 2
n=1

6 n = n 743 (2n+1)
0, —T<x<0,

S(x)=1x%, 0<x<7,

7%)2, x=*x

8. Pasnoxwure pyuknuio f (X) = e® B Tpuronomerpuueckuii psg Oypbe Ha OTpe3Ke [0; 72'] o
KOCHHYCaM.
e -1 2a&(-1)-e* -1
OTBeT: +— L cosnx

2 2

anr T =1 a +n



Paznoxwure QyHKINIO f(x):sin ax, aeZ B TpuroHomeTpuueckuii psag Pypbe Ha

OTpe3Ke [O; 7r] 10 CUHYCAaM.

OC-3 UnauBuaya bHOe / TPYNIIIOBOE 3aJaHHe

Pemnre ypaBHenue. M300pa3ure pelieHne Ha KOMIUIEKCHON TNIOCKOCTH.
2*+16=0; 2° +|2|=0; z+|7| =2+i.
N300pa3ute 1 ONUIIUTE MHOXKECTBO TOUEK KOMIJIEKCHON IIIOCKOCTH, YJIOBJIETBOPSIFOILUX
3aJJaHHBIM yCIIOBHsM: Rez > —1; |Im Z| <2:3< |Z +2— i| <6.
BrrsicHuTe, Kakas JIMHUA 3aacTCd HAa KOMIUIEKCHOM INUIOCKOCTH KOMILJIEKCHO3HAYHOM
bynkuumeit nefictButenbHOro aprymenTa. Mzodpasure TMHUIO.
z=t? +it —o<t<4o0.z=2it -1<t<1.z =—3i+e“, 3r<t<57.
Beienure 1eficTBUTENbHYIO U MHUMYIO YacTH (QyHKIMH W = f(z):
Z—i

W=
Z+|;

) 2
w=2z%+|z
Ipencraspre Gyrxmmo W=W(X, y) kak byuxuuo W= f(z) nepemenroro z = x +iy :
—iX
W= Z 2 3 2 3 2
X“+y .w=y -3Xy+ y+|(x —3xy —x)
Haligure ananutuyeckyro (GyHKIIHIO f(z): U+iv o 3aJaHHON OEeWCTBUTEILHON WIH
MHHUMOH YacTH.

v(x,y)=x*=3xy’.u(x,y)=xe*cosy —(y+1*siny f(0)=i_
OC-4 UnauBuayanabHoe / IpynnoBoe 3ajaHnue

Haiiire muHeHyr0 QyHKIHIO, 0TOOPasKAIOILY O TPEYTOJbHUK C BepiunHamu 1, 1+ 2i, 3i
Ha M01I00HBIN eMy TPeyroJIbHUK ¢ BepunHaMu 1—i, 2—2i, 3—i. Pemenue conpoBoure
WIUTIOCTPALTUEN.
OtBet: W= —i(Z +1).
Haiinure npobHO-nuHelHyI0 QyHKIHNIO, KOTOpas oToOpaxkaeT Touku 0, 1, oo TIIOCKOCTH Z
COOTBETCTBEHHO B TOYKH -1, 0, 1 mmockoct W.

z-1

OrBeT: W= —-—.
z+1

y 1 y
Haiigute 06pa3 JIMHUU ITIPU OTO6pa)KeHI/II/I W = — . Pemienue COIIPOBOAUTEC UIIJIFOCTpAIUCH.
z

a) mpsamas Y = X; b) mpsimast Y = 2; ¢) okpyxkHOCT (X —1)2 +y?=1.

2
Otsert: a) mpsimast Y =—X ; b) okpyxHOCTH X* + (y + Zj = % ; C) Ipsimast X = % .
Haueptute rpaduk dyakmun y = f (X)
a) f(x)=[sinix;b) f(x)=le"|.
Pemnre ypaBHeHue.
a)sinz=2;b) cosz=0.

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

Brrunciute ¥ DOKaKUTE HECKOJIBLKO 3HAUYEHUN Ha KOMIIIEKCHOM MIIOCKOCTH.
a) Ln(L+i); b) Ln(-1+iv3).



Otger: a) In /2 + i(%+ Zﬂkj ~ 0,3645 + i(%+ Zﬂkj, keZ;

b) In 2+i[2?ﬁ+27zkjz0,6931+i(2?”+27zkj, keZ.

7. Bpluncnure U npeAcTaBbTE OTBET B MMOKA3aTeNbHOM (popme.

1-i l+i. —i,C i 1)
a)(ﬁj ;b) 17 ¢)it;d) (-1).

T o i 27k T2k
Ortser: a) e e( ‘J, kezZ:;b)e™ kez;c)e? kez;d) e  keZ.
OC-5 UnauBuayasbHOe / TPYNIIIOBOE 3aJaHHe

1. BeluucauTe WHTErpajbl, MPEICTABHB UX B BHUJC KPUBOJIUHEHHBIX HHTETPAIOB BTOPOTO
pona.

2 o
a) I|Z| dz, I’ — okpy>XHOCTb |Z| =1, 00X0aUTCs MPOTUB YACOBOM CTPEIIKH;
I

b) I zRezdz, I — okpyxHOCTh |Z| =1, 00X0aUTCS B HANIPABIICHUH YaCOBOW CTPEIIKH;
r

C) I zImz®dz, T — mmwkHas IIOJIYyOKPY>XKHOCTb |Z| =1, oOxoauTcss B HampaBICHUU
r
4aCOBOW CTPEJIKH;

2
d) J.e‘z‘ Re zdz, T — orpe3ok mpsimoit ot Touku Z, =0 10 Touku z, =1+1i;
r

T 1 .
Otgersr: a) 0; b) 0; ¢) > d) Z(e2 —1X1+ i).
2. BelunciuTe UHTErpaibl, 3a1aBas IyTh HHTETPUPOBAHKS [TAPAMETPUIECKUM YPaBHEHHUEM.
a) J|z|dz ,
I
1) T —npamonuHeitHsbIi oTpe3ok Z, =—1 no Touku z, =1;
2) T — HWKHSS TIOJyOKPYKHOCTD |Z| =1c Havyanom B Touke Z, =—1;

b) IZ dz, T’ — 3aMKHYTBI KOHTYp, 00pa3oBaHHEIA Ayroif mapabomsr Y =—X +1u
I

OTpe3KoM ocu alcuucc, 0OXOIUTCS TMPOTUB YacOBOM
CTpEJIKH;

Z
C) I; dz, T’ — xoHTYp, M300pasKeHHbIN HA PUCYHKE.
r

Otsethl: a) 1) 1; 2) 2; b) 0; ¢) 4.
3. Bebruucnure wuHTErpansl (MyThb HMHTETPUPOBAHHUA OOXOIUTCS B  IOJIOKUTEIBHOM
HaIpaBJIEHUN).

3.1 if%’a) I:|z—-2i|=1;b) I':|z+i|=2.
r

dz ) i
3.2. izz+1’a) I:|z-2i|=2;b) I':|z+2i|=2.

Otetnl: 1.a)0; b) 27;2.a) 7;b) — 7.



4. BBIYHCIATE HHTETPAIIBL.
a) _l[(324 - 223)dZ ; b) _TZ coszdz; c) T%; d) -1[2 , BBIOpaTh TY BETBb (DYHKIIHH Jz ,
i i rif 71\/3

JUTSE KOTOPOI J-1=i.
OTBeTHI: a) g( i); b) 1+sh1-ch1; c) ;d) 2(1—1i).

5. Bpluuciure wuHTErpaibl, HCHOJIB3YS I/IHTerpanLHyIO dopmyny Komm (okpyxkHOCTH
00XOASTCS B MOJI0KUTEIHOM HAIPABJICHUN ).

(z+i) ol q _ B
5.1. imdz,a) F|Z|—1,b) F|Z—1|—l
dz Ay il —1- Ny til—

OtBertsr: 1. a) f—ém ;0)0;2.a) 7;b) —

6. BpruuciuTe HHTETPAIIBI, UCIIONB3YS HHTETpaNbHYI0 hopMyny Komm aiist mpon3BOIHBIX.
e’ sin z
6.1.a) { —dz;b) § o dz.
z L (z+1)
[z]=1 |z+i| 1(

022 2 ,‘1(2 +12’ )25:1(2 +1

Otserst: 1. a) 27 b) —zsh1;2. a) %; b) —%

OC-6 UnauBuayajibHoe / TPyNnoBoe 3ajaHnue

1. Haiigute kpyr CXOI[I/IMOCTI/I CTEINIEHHOI'O psizia.

2" z+|
a) ;:3 Z 3n+1 2n 1) )

n=0
Ortser: a) |7| <3; b) [z+i|<6.
2. Paznoxwure QyHKIHIO f(z) B psi To crerneHsaM Z—a. OnpenenuTe Kpyr CXOIUMOCTH
psana.

_ n22 — - _ 1 _
a) f(z)=¢e", a=i;h) f(z)——z+4, a=-1.
o] I2|’1
OtgerT: a) nzz;‘ez ﬁ |Z|<oo b) Z 3n+1 Z+1 |Z+]4<3.

3. Haiinure 001acTh CXOIUMOCTH PsJIa.
s} Zn —o0 n
_ b _
a) 23 = D ;(z i)
OTBer: a) 1<|Z| <3;Db) |Z—i| >1.

4. Paznoxure pynkauio f (z) B psn JlopaHa B yKa3aHHOM KOJIBIIE.
1

a) f(z):ﬁ, 0<l|z|<1; b) f(z)=2%7, 0<|z|<oo.

OtgerT: a) ZZ b) Zn'z

n=-1



1

——— B pag JlopaHa no
224743 P P

Haiinute BCce BO3MOXHBIE PA3NOKEHHUsS (PYHKIIMU f(Z)z

crerensma) z—1;b)z.

OtBet: a) —%é(zz;nl) npu 0<|Z—Zq<2, %g(Z—ZT npu |Z—]]>2;
10 1 1] & 2" .. 1& 1 (o,
0) 337 2(1- 21w f<1. E{‘%aﬂ*l_n_zf } pn 1<l <3, 231 'y

pu |Z| > 3.
Pasnoxure dynkuuo f(z) B psin Jlopana B OKpecTHOCTH GECKOHEUHO YHATEHHOMH TOUKH
U YKaXUTE 00JIaCTh CXOMMOCTH Psjia.

23
) f(2)= 722 -27+1

COS z

b) f(z)= et

2n-3

OTBer: a) z+2+in%n2, 1<|z| <+o0; b) i(_l)” z_ 0 <z < +o0.
n=1 n=0

(2n)
OC-7 UnauBuayanbHoe / TpynnoBoe 3ajaHnue

SIBnsieTcs I TOYKa Z = Z, U30JIMPOBAHHON 0CO00M TOUKON QYHKIIMH W = f(z)?
1 1
a) f(z)=cos——, z,=1;0) f(z)=sec——, z, =1.
) 1@)=c0s -1 2,21:6) flo)=sec L. 7
OrtgerT: a) aa; 0) HET;

SIBnisieTCst M TOUKA Z = oo U30JMPOBAHHOM OCOOCHHOCTHIO QYHKIIUU W = f(z)?

2) f(z):ZSiL_Zl;@ f(z):siniz.

OtBer: a) na; 0) HET; B) Aa; T') HET.
Omnpenenute HEM3OJIMPOBAHHYIO OCOOYIO TOUKY Z =2Z (QYHKIHH W= f(z) U YKaXHUTE

MOCJIEZI0BATENBHOCTh OCOOBIX TOYEK {Zk}, JUIE KOTOPOW Z =Z SIBIISICTCS TpEeAeTbHOU

TOYKOM.
g L _ 1

a) f(z)_tgz_1,6) f(z)_comz'

OtBet: a) Z =1 {Z }: 1+L ;0) Z=00 {Z }:{k+l}'3)'i:0 {z }:{i}
' P z(l+2k))’ P 2]’ CR T | ak

.Beronyk e Z.
Haiiiute Bee M30MMpOBaHHbBIe 0coObIe TOukH 2 GyHKIHH W = f(2). VauTeiBas mosenenue

(GYHKIIMM B OKPECTHOCTH OCOOOW TOUYKH, YCTaHOBHTE €€ xapakrtep. B cmyuae, xorma
oco0ast ToUKa SBISETCS MOJIIOCOM, OIPEEIIUTE €ro MOPSIIOK.

3 1
a) f(z):zf_l;m f(z):%eg.
(z+2)(z-3) 2° -4
OtBeT: a) z, =—2 - MOMIOC 2-TO NOPAAKA, Z, =3 - IPOCTOM IOJIOC, Z, =00 - yCTPaHUMAas
ocobas To4ka; 0) z, = 2 - CyIIECTBEHHO 0co0as ToUKa, Z; =—2 - IPOCTOM MOJIIOC, Z, = O
- ycTpaHuMasi oco0as TOUKa.
Haiigute Bce wu3omupoBaHHbIE 0cOOble TOYKM 2z QyHKuuu W= f (Z) VYuutsiBas

pasnoxxenue QyHkuu B pAng Jlopana B OKpeCTHOCTH OCOOOW TOYKH, YCTAaHOBUTE €&
xapakTep. B ciydae, korma oco0ast TOUKa SIBISIETCS MOIOCOM, OMPEICITUTE €ro MOPSIIOK.



a) f(z)=sin z+sin%;6) fz)=8 218 1(2)=2:1) f(2)= CZSZZ,

OtBer: a) z, =0, z, =00 - CyLIECTBEHHO 0cOOBIE TOUKH; 0) z, = 0- ycTpaHuMas ocoda
TOYKa, Z, =00 - CyHIECTBEHHO 0C00as TOUKa; B) z, = 0 - ycTpaHUMas 0co0a TOUKa, Z, = oo

- CYILECTBEHHO 0c00asi TOUKa; I') z, = 0- HOJIOC 2-TO MOPsJIKA, Z, =00 - CYIIECTBEHHO
ocobast Touka.

OC-8 UnauBuayajbHOe / TPYNIIOBOE 3a/1aHHUe

1. HaiiguTe BbIUETH GYHKIUU W = f(z) BO BCEX €€ 0COOBIX TOUKAX.

2 f(2)= :

et . - :
(Z)—Ze ; B) f(Z)—m,F) f(z)_zs_zsy

e 1 1osinz
I[) f(Z)— 74 +1:e) f(z)_ez _1’ (Z) SII’]E 3) f( ) (22—72')2.
YA

1-3i __1+3i_ 1, e
B) Res f(z)_—W, Res f(z)= 0 R:SBS f(z)_lo, Res f(z)=0;
: _ 1 _ 1 -
r) R:(:aosf(z):l, Rzglsf(z)_—a, Res f(z)= 5 Res f(z)=0;

) Resf(z)=%“, 7, =04 2 k=0123; Res f(z)=

(1)k+1 1 .
e) Res f(z)=1, z, =27ki, ke Z ; x) Resf() Bo=—o KeZ;
3) Res f(z)=0.

==

2. Brrancnure KOHTypHLIfI HUHTCrpajl, NpuUMEHII OCHOBHYIO TCOPEMY O BbIUCTAX.
1

e? dz 727 -1 e’
a) ———dz;0) ;B) dz;r) —dz;
Z_if_3 (z +1)2 . §2 (z ~1)%(z2 +1 Z_iflzz +1 ij z

1) f dZ e) § dz xK) :fsinldz;a) j:

o= 2 o= 2 2= |2=4

OtBet:a) 0;0) 0;B) —27;1) 27 ;1) 0;€) —27 ;%K) 27;3) —4zi;u) 27; %) 0.

z+1
e’ +1

dz.

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeaAeMOCmuU
o0yuarwuxca no Oucyunaune
OC-10 3auyert B popMe ycTHOrO codeceq0OBaAHUS
IIporpamma 3a4era
Pa3nen 1. DiieMeHTHI TEOPHMH MHOKECTB

1. MmnoxectBa B Teopuu I'. KanTopa. DxBuBaneHTHbIC (paBHOMOIIIHBIE) MHOXKecTBa. [loHsATHE
MOIIHOCTHU MHOKECTBA.



Koneunsle MHOXecTBa. MOIHOCT, OOBEAMHEHHS KOHEYHBIX MHOXECTB. MOIIHOCTD
JIEKapTOBa MPOU3BEICHUS KOHEYHBIX MHOXKECTB. MOIITHOCTh OyleaHa KOHEUHOTO MHOYKECTBA.
CueTHble MHOXKECTBA. MOIITHOCTD CYETHOI'O MHOKECTBA KaK HauMMEHbIlasi U3 OECKOHEUHbIX
MoIIHOCTeH. MOIIHOCTh OOBEAUHEHUS KOHEYHOro Habopa CUeTHBIX MHOKECTB, CUETHOIO
Habopa KOHEYHBIX MHOXKECTB, CUETHOI'O Ha0Opa CUETHBIX MHOXECTB. MOIHOCTh JIeKapTOBa
NPOU3BENICHUSI KOHEYHOro Habopa CUETHBIX MHOXECTB. MOIIHOCTh MHOXECTBa
palMOHATBHBIX YKCel. MOIIHOCTh MHOXKECTBA AJIreOpanyecKiX YnCell.

HecuetHocts MHOXecTBa umncen otpe3ka [0;1]. MHokecTBa MOIIHOCTH KOHTUHYYM.
MHo’k€ecTBa MOIIIHOCTH IMIIEPKOHTUHYYM.

MortHocTh 00BEAMHEHUS KOHEUHOTO Ha0Opa MHOXECTB MOIIHOCTH KOHTHHYYM, CYETHOIO
Habopa MHOXECTB MOIIHOCTH KOHTHHYYM. MOIITHOCTh OOBEIMHEHUS, pa3HOCTH MHOXKECTBA
MOIIIHOCTH KOHTHHYYM U CYETHOI'O MHOXECTBa. MOIIHOCTh JeKapToBa MPOU3BEACHUS
KOHEYHOTr0 Habopa MHOXKECTB MOIIIHOCTH KOHTUHYYM. MOIITHOCTh 00beIMHEHHS] KOHTUHYYMa
MHO>KECTB MOIITHOCTA KOHTUHYYM.

CpaBuenue mourHocredl. Teopema Kanropa-bepumireiina. Teopema Kanropa (cpaBHeHue
MOIIIHOCTH MHOXECTBA M ero OyseaHa). beckoHeYHOCTh MIKajIbl MOIIHOCTEH (KapIuHAIbHBIX
YUCEeN).

Pa3nen 2. Hayana pyHKIIMOHAJIBHOIO aHAJIN3A

7.
8.

10.

11.

12.

13.

14.

15.

16.

ITonsTHE METPUYECKOTO IPOCTPAHCTBA. BakHelne npuMepsl METPUYECKUX ITPOCTPAHCTB.
CxoMMOCTh NOCIIEA0BATEIBHOCTU TOYEK B METPUUYECKOM IMPOCTpaHCTBE. EAMHCTBEHHOCTH
npenena. CXOOUMMOCTh M OTpaHMYEHHOCTb. (CXOIMMOCTh B BaXXHEHIINX METPUUYECKUX
IIPOCTPAHCTBAX.

BHyTpeHHUE TOYKHM, TOUYKM IPUKOCHOBEHMS, IPEIEIbHbIE TOYKH, W30JINPOBAHHBIE TOYKH,
IpaHUYHbIE TOYKU MHOXKECTBA B METPHUYECKOM INPOCTPAHCTBE. BHYTPEHHOCTh, 3aMbIKaHUE,
IIPOU3BOJITHOE MHOXECTBO, I'PaHUIIA MHOYKECTBA B METPUUYECKOM IPOCTPAHCTBE. OTKPHITHIE,
3aMKHYTbIE, COBEPILICHHBIE MHOXKECTBA.

CrpoeHne  OTKpBITBIX, 3aMKHYTBIX, COBEpIICHHBIX MHOXXECTB B  IIPOCTPAHCTBE
JNENCTBUTEINBHBIX uncel. KaHTOpOBO COBEPIIEHHOE MHOKECTBO.

DyHIaMEHTAIbHBIE NIOCIEA0BATEIBHOCTH TOYEK METPUUECKOrO IpocTpaHcTBa. CX0auMOCTh
n pyHaameHTanbHOCTh. [lomHBIE MeTpuyeckue npocrpaHcTBa. [lomnonHeHne mMeTpuyeckoro
npocrpancTsa. [Tpumepsr.

HenpepriBHble 0TOOpa)KeHUs METPUYECKHX MpocTpaHcTB. CKMMarolue OTOOpaKeHUs
METPUYECKUX MPOCTpaHCTB. HempephlBHOCTh CkuMarolero otodpaxeHus.HemoasukHbie
TOYKM OTOOpaK€HUSI METPUYECKOro TMpocTpaHcTBa B cels. [lpuHuunm cokuMaromumx
oTtoOpaxenuii (Teopema banaxa).

[loHsiTHE HOPMHPOBAHHOIO MPOCTpPaHCTBA. MeTpHMKa B HOPMHPOBAaHHOM IPOCTPAHCTBE.
banaxoBsl npocTpancTsa. [IpumMepsr.

[TonsTHE IpoCTpaHCTBa CO CKATAPHBIM npousseaeHneM. HepasenctBo Komm-byHskosckoro.
Hopma u MeTpuka B MpPOCTPAaHCTBE CO CKAJSPHBIM IpoU3BeNeHHEM. [ nib0epTOBBI
npoctpaHcTia. [Ipumepsl.

OproroHanbHble BEKTOPBI B IMIILOEpTOBOM npocTpaHcTBe. Teopema Iludaropa. Pag dypre
110 OPTOTOHAIBHOM cucTeMe BeKTopoB. HepaBeHcTBo beccens. PaBenctso IlapceBans.
OproroHanbHble ¥ OPTOHOPMHPOBAHHbIE ©0a3uChl B THIBLOEPTOBOM MPOCTPAHCTBE.
N3omMopdu3m cueTHOMEPHBIX THILOEPTOBBIX MPOCTPAHCTB.

Pasznen 3. Beenenue B komiuiekcHbIi anaans. Auddepenunanbsrnoe nucuncieHue GyHKuun
KOMILJIEKCHOT'0 IIEPEeMEeHHOr0

17.

18.

MHOXeCTBO KOMIUIEKCHBIX unces. PacimpenHas kKoMiiekcHast iockoctb. Cdepa Pumana u
cTepeorpadudeckast MPOeKITHs.

@OyHKIIMM KOMIUIGKCHOTO apryMeHTa: JCWCTBUTENbHAS W MHHMas 4acTh, Mpemel,
HENIPEPBIBHOCTD, IIPUMEPHL.



19. [IpousBonHass  (YyHKIMU  KOMIUIGKCHOM  mepeMeHHO.  YcioBus — Komu-Pumana
muddepennmpyemMoct GYHKIIMH KOMIUIEKCHON mepeMeHHon. OnpeneneHne aHaTuTHYECKON
¢byHKIMN.

20. Onpenenenne aHanuTHueckod ¢ynkiuu. [apmonuueckue ¢Qynkuuu. BoccraHoBieHue
aHATTMTHYECKON (P)YHKIIMU 110 €€ AeHCTBUTELHON I MHUMOM 4acTH.

21. 'eoMeTpuuecKkuid CMBICT MOIYJS M apryMeHTa MPOU3BOAHON (YHKIIMH KOMILJIEKCHOM
nepemeHHoi. KoHpopmHbIe 0TOOpakeHusl.

Paznen 4. DjieMeHTHI TeOPUM PSIAOB U HHTErpajibHOE HCYHUCIeHHE (PYHKIUI KOMIJIEKCHOTO

NepeMeHHOro.

22. laTerpan KOMIUIEKCHO3HAYHOW (PYHKUIMU KOMIUIEKCHOM TEpEeMEHHON BJOJIb KPHUBOIL:
OIpeJIeJIEHUE, CBEIEHUE K KPUBOJIIMHEHHOMY MHTErpajly BTOPOro poja.

23. NnterpanbHas Teopema Komu 115t 0THOCBSI3HON 00JIaCTH, €€ CIEICTBHSL.

24. He3aBUCHMOCTb MHTErpajla aHaJUTHYECKOW (YHKIMM OT IYTHM HMHTETPUPOBAHUSL.
IlepBooOpasnas. dopmyna Herotona-JleitOnuma.

25. NnTerpanbHas TeopeMa Koy 111 MHOTOCBSI3HOHM 00J1aCTH.

26. Unterpanpras popmyrna Komm.

27. DKCIIOHEHTa B KOMIUIEKCHOM 00J1acTH U €€ CBOMCTBA.

28. CuHyC ¥ KOCHHYC KOMITJIEKCHOTO apryMeHTa, UX cBoicTBa. Dopmyiibl Diinepa.

29. l'unep6onuyeckue GyHKIUU B KOMILIEKCHOM 00nacTu. CBS3b MEXKIYy CHHYCOM M KOCHHYCOM
U TUNIEPOOTMYECKIMH (DYHKIMSIMUA B KOMITJICKCHOH TJIOCKOCTH.

30. Jlorapudmuueckast yHKIMS B KOMILTIEKCHOW 00JIaCTH.

31. OnpeneneHne CTENEHN C KOMILIEKCHBIM MokaszareneM. CteneHHast PyHKIUS B KOMITJICKCHON
obnactu. Panukan, rinaBHas BeTBb paaukana. [loka3arenbHas QyHKIUS — Kak MHOIO3Ha4Hast
(GyHKIHS B KOMITIEKCHOH TNIOCKOCTb.

32. O6paTHbIe TPUTOHOMETPHUYECKUE (PYHKIIMM B KOMIUIEKCHON 00JIacTH.

33. CrenieHHBIE PSAABI B KOMIUIEKCHOH 001aCTH: 00JIACTh CXOUMOCTH, PAJNYC CXOAMMOCTH. Psi
Telinopa ananmuTnueckoit pyHKIUM. PaznoxeHne aHanuTH4YeCKO (YHKIIMU B CTEIIEHHOM P,
Bropoe omnpenenenue ananutuyecko QyHkuuu. beckoneunas nuddepeHuupyemMoctsb
aHAJTMTUYECKON (DYHKIINU.

34. Panwr Jlopana: o0macts cxoquMocTH. Pa3noxkenne QyHKIMH, aHATUTHIECKOH B KOJIBIIE, B PSIT
JlopaHa.

35. M3omupoBaHHbIE OCOOBIE TOYKM aHATMTHYECKOW (QyHKIwH. JlopaHOBCKOE pasioKeHUe
(GYHKIMU B OKPECTHOCTH M30JIMPOBAHHOM 0co0oi Touku. Kiaccudukanus n301upoBaHHBIX
0co0bIX ToueK. beckoHeuyHOCTh Kak 0co0asi TOUKa aHAIUTUYECKOW (PyHKINU.

36. BerueTs! ananuTHueckoi pyHKIuU. Teopema o BelyeTax. TeopeMa o MOIHOM CyMMe BHIYETOB.

37. BeruncieHue BEIY€TOB aHATUTUIECKOH (PYHKITMH B IPOCTHIX M KPATHBIX MOJIOCAX.

38. [IpMeHeHre BEIUETOB K BEIYUCICHUIO HHTETPAJIOB.

B koHIle n3yueHus TUCIMITIIMHBI TOABOASTCSA UTOTU PabOTHI CTYACHTOB HA JIEKLIMOHHBIX
MPAKTUYECKUX 3aHATUSAX ITyTEM CYMMHUPOBaHUs 0aJlJIOB, HAOpAaHHBIX B TEUEHUE CEMECTpA.

Kpurepun oueHnBaHus 3HAHUI 00YYAIOIIUXCS 110 JUCHHUILIMHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEeHKU pabombl 00YUAIOWUXCS

Pabora
ITocemenne
ITocemenne Ha Hrorosas cymma
o MIPAKTUYECKHUX 3aueTr
JICKITUN o HpaKTI/IquKI/IX 6aHJ'IOB
3aHATHH
B3AHATUAX
1x9=9 1x15=15 212 64 300




Kpumepuu oyenusanus pabomol obyuaroue2ocs no umo2am cemecmpa

PesynbTar bamner (3 3E)
«3a4TEHO» 151-300 6astoB
«HE 3a4TEHO 0-150 6asutoB

6. MeToanueckue yKazaHus 1Jis1 00y4alOMMXCsl M0 OCBOCHMIO U CHHUILIMHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJaromIMXcsi TMOCEIICHHsI JIEKIIUH, aKTHBHOU
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHS] BCEX YUEOHBIX 3a/laHUM IpernojaBaTelid,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKUuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 00yyarouuxcs,
TpeOyromiast HAaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEIOBATEIHHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIO’KEHUS, BBIBOJIBI, 000011eH s, (POPMYIUPOBKHU. B KOHIIE JIeKIMK MpernoaaBaTeib
OCTaBJIsIeT BpeMs (5 MUHYT) s TOro, 4TOOBI OOydYaroIIMecss MMENTU BO3MOXKXHOCTH 3aJ1aTh
YTOUHSAIOIIME BOIPOCHl 10 H3y4yaeMOMYy Marepuany. M3-3a HegocTaTO4HOro KOJIM4YecTBa
AyJIUTOPHBIX YacOB HEKOTOPBIE TEMBI HE YNACTCs OCBETUTh B TIOJIHOM OOBEME, IOITOMY
MIpernoAaBareib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CAMOCTOSATEIbHYIO
paboTy CTYAEHTOB, pEKOMEHAYS Ty WU UHYIO JIuTeparypy. Kpome 3toro, Juist JiydIiero oCBO€HHs
MaTtepuaga U CHUCTEMaTU3alul 3HAHWUN MO AUCIUIUIMHE, HEOOXOAMMO TIOCTOSIHHO pa3duparb
MaTepHaIbl JIEKLIUHI 110 KOHCIIEKTaM U y4eOHbIM 1nocoousiM. B ciryyae HeoOxonumMocT odpatarbes
K [IPENoAaBaTesto 32 KOHCYJIbTaluei.

IHoaroroBka K MPaKTHYECKUM 3aHATUSM.

IIpy mOArOTOBKE K NPAKTHYECKUM 3aHATHAM CTYACHT JIOJDKEH W3YYHUTh TEOPETUYECKHUN
Marepuall 1Mo TeMe 3aHATUS (UCIOJIb30BaTh KOHCHEKT JIEKIMH, U3y4UTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCS C IOMOJHUTEIBHOM JIUTEPaTypoil, pU HEOOXOJUMOCTH JONOIHUTH KOHCIIEKT, Jienast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUYECKOrO MaTepHaia, CTYIEHTY ClelyeT oOpamarbes 3a
KOHCy/bTallMell K mpenogaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO MpOIyMaThb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hayasie mpakTU4YeCKOro 3aHATHS IIPENOAaBaTeNlb 3HAKOMUT CTYACHTOB C TEMOM, OIIAIIacT
IUTAH TMPOBEACHUS 3aHATH, BBIIACT 3aJaHMs. B TedeHHe OTBEJCHHOIO BPEMEHHM Ha BBIIIOJHEHHE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPEojaBaTelio 3a KOHCYbTalMell WM pazbsicHeHusIMH. B
KOHIIE 3aHTHS POBOAUTCS ITPUEM BBIIOJHEHHBIX 3aJIJaHUN, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBINMOIHEHUS IPAKTUYECKHX 3/1aHUH OLICHUBAIOTCS B OajuiaX, B COOTBETCTBUM C
0ayuIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH

3anamue 1. Pagnomownvie MHOCECMEA
Marepuan 1151 OCBOCHUS
1. DxBuBaneHTHbIE (PaBHOMOIIHBIE) MHOXKECTBA.
2. ITloHsATHE MOIIHOCTH MHOXKECTBA.
3. Teomerpuueckoe U aHATUTHYECKOE JIOKA3aTEILCTBO PABHOMOIIIHOCTH JBYX MHOKECTB.

Sausmue 2. Cuemmuwie MHOINCECMBA
Marepuan a1 0OCBOCHHUS
1. KonHeuHble MHOXXECTBA M OMNEpaIlMy HaJ HUMHU, MOIIHOCTh. CBSI3b ¢ KOMOMHATOPHBIMU
3aJla4aMH.




2. MomHocTs OyneaHa KOHEUHOTO MHOXKECTBA.
3. CueTHBIE MHOYKECTBA.
4. JlokasaTelbCTBO CYCTHOCTH MHOXKECTBA.

3ansamue 3. Muooicecmea mowHocmuy KOHMUHYym
Martepuan Juisi OCBOCHHS

1. MHoxecTBa MOITHOCTH KOHTUHYYM Ha YMCIJIOBOM MPSAMOM, HA KOOPAWHATHOM MJIOCKOCTH.

2. Jloka3arenbCTBO KOHTHHYYAJIbHOCTH MHOXKECTBA.
3. MmuoxectBo Kanropa.

3anamue 4. Mempuueckue npocmpancmea
Martepuan uist OCBOCHUS
1. Baxneiimue npumepbl METPUYECKUX IPOCTPAHCTB.
2. CX0IUMOCTb MOCIIE0BATEILHOCTH TOUEK B METPHUECKOM IIPOCTPAHCTBE.
3. CrpoeHue TOUCYHBIX MHOKECTB B METPHUUYECKOM IIPOCTPAHCTBE.
4. HenpepbIBHbIE OTOOPAXKEHHSI METPUUECKUX ITPOCTPAHCTB.
5. CxuMaromue oToOpaXeHUs: METPUUYECKUX TPOCTPAHCTB.

3anusmue 5. Hopmuposannvle npocmpancmea
Martepuan [u1si OCBOCHHS
1. TloHsiTHE HOPMHPOBAHHOI'O IPOCTPAHCTBA.
2. Tlpumepbl HOpPMHUPOBAHHBIX TIPOCTPAHCTB.
3. Mertpuka B HOpMHUPOBAaHHOM IPOCTPAHCTBE.
4. banaxoBbl npoctpaHcTBa. [Ipumepsl.

3anamue 6. [Ipocmpancmea co cKansApHvimM npousgedeHuem
Matepuan 115 OCBOCHUS
1. TloHsATHE MPOCTPAHCTBA CO CKAISIPHBIM MPOU3BEIEHUEM.
2. HepaenctBo Komu-byHskoBcKoTO.
3. Hopma u meTpuka B IpOCTPAHCTBE CO CKATSIPHBIM MTPOU3BEICHUEM.
4. T'mnapOepToBbI IpoCcTpaHcTBa. [IpuMepsl.
5. OpToroHajabHble BEKTOPHI B THILOEPTOBOM MPOCTPAHCTBE.

30Hﬂmu€ 7. BeedeHue 6 AHAJIU3 HA KOMI’UleKCHOIZ niockocmu
Marepuan a1 0OCBOCHHUS
1. OkpecTHOCTh TOYKM Ha KOMIUIEKCHON TIIOCKOCTH. PacmmpenHas
IIOCKOCTb.
ITocnenoBaTeILHOCTH KOMIUIEKCHBIX YHCE.
PSII[I)I KOMIIJICKCHBIX YHUCCII.
KommiekcHo3HauHbIe (DYHKIIUU JEHCTBUTEIHLHOTO apTyMEHTA.
JInnnu 1 005acTH Ha KOMIUIEKCHOM IIOCKOCTH.

arwN

3anuamue 8. DynKyuu KOMNIEKCHO20 ap2ymeHma u ux ouggepenyuposanue
Marepuan s 0OCBOCHUS

KOMIIJICKCHAasA

1. q)yHKIII/II/I KOMIIJICKCHOT'O aprymMeHTa: )IefICTBHTeHBHaﬂ U MHHMasg 4YacCTb, MNPEAcCI,

HCIIPCPBIBHOCTD, ITPUMCPHI.

2. OroOpaxeHHs 3aJaBaeMble (QYHKIMSIMH KOMIICKCHOTO apryMeHTa W WX HarJisaHas

MHTEPIIPETALINS.
[TpousBoaHas GyHKIIMN KOMILJIEKCHOM NepeMEeHHON Kak mpeaed.

w

4. TeomeTpuuecKUil CMBICT MOJYJISI M apryMeHTa MPOM3BOJHON (DYHKIIMM KOMILJIEKCHOM

TIEPEMEHHOM.



3ausmue 9. Anarumuueckue gyHkyuu
Martepuain il OCBOCHHUS

1.

2
3.
4.
5

Onpeznenenne aHATUTHYECKON (YHKIINU.

["apmonnueckue GyHKIUH.

Boccranosnenue aHaTMTHUECKON (DYHKIIMU IO €€ JISMCTBUTENILHON WIIM MHUMOM 4acTH.
Jlunetinas u 1poOHO-JIIMHEWHAsT (YHKIIMY Ha KOMILIEKCHOM IJIOCKOCTH.

Kondopmusie oToOpakeHusl.

3anamue 10-11. Humeepuposanue Ha KOMNIEKCHOU NIOCKOCMU
Marepwuan Juisi OCBOSHUS

1.

N

Nookw

WHTerpan KOMIUIEKCHO3HAUYHOW (DYHKIMU ACHCTBUTEIHHON MEPEMEHHON BJOJb KPUBOM:
OIIpECIICHUE, CBEICHUE K ONPEACICHHOMY MHTErPAIly 10 1IapaMeTpy.

WHTerpan KOMIUIEKCHO3HAYHOW (YHKIIUM KOMIUIEKCHON MEpeMEHHOW BIOJb KPHUBOM:
OIIpEZICIICHUE, CBEICHUE K KPUBOJIMHENHOMY UHTETPAly BTOPOIO poAa.

HezaBucumocTh MHTETpajia aHATUTUYECKON (DYHKIIUU OT IIyTU MHTETPUPOBAHUSI.
[TepBoobpaznas. @opmyna Herorona-JleitbHuiia Ha KOMIUIEKCHOM MJIOCKOCTH.
WuTterpanpaas Teopema Komm 115t 0IHOCBSI3HOW 00JIACTH, €€ CIEICTBHSL.

WnTterpanbHas Teopema Koty 1151 MHOTOCBSI3HOM 00J1aCTH.

WuTterpanpras popmyna Komm.

3ausmue 12-13. Dnemenmapuvie hynKyuu Ha KOMNIEKCHOU NIOCKOCTU
Marepwuan Juisi OCBOSHUS

1.
2.
3.

©ooN oA

DKCIIOHEHTA.

Cunyc u kocunyc. Dunepa.

I'unepOonmueckue GyHKIUN. CBI3b MEXKAY CHHYCOM U KOCHHYCOM U THIIEPOOTNIECKUMHU
(GYHKIHSMHU B KOMIUIEKCHOM MIOCKOCTH.

Jlorapudmuueckas GyHKIUS.

CrenenHast GyHKLHS.

Pannkan, riiaBHas BETBb paguKana.

IToka3zarenbHast QyHKIMS.

OOpaTHble TPUTOHOMETpUYECKUE (QYHKIUH.

OO6patHble runepOonnveckrue GyHKINH.

3anamue 14-15. Cmenennvle psovl Ha KOMNIEKCHOU NAOCKOCIU
Marepuan 115 OCBOCHUS

NGO~ wWdE

Papn Teinopa.

Psn Jlopana.

W3onupoBaHHbIE 0COOBIE TOYKU aHATUTHYECKOU (DYHKIIUU.

JlopaHoBckoe pa3noxeHne GyHKIUN B OKPECTHOCTH M30JIMPOBAHHON 0COOOM TOUKH.
beckoHeyHOCTh Kak 0co0asi TOUKa aHATUTUYECKON (PYHKIIUU.

BrrueTsr ananmuTHyecKkon QyHKIIUH.

Brruncnenme BhIYETOB aHATUTUYECKON (PYHKIIMU B TPOCTHIX M KPATHBIX MOTIOCAX.
[IprumeHeHne BHIYETOB K BIYMCICHUIO HHTETPAJIOB.

7. TlepeuyeHb OCHOBHOI W JOMOJIHUTEIbHOW y4eOHOIl auTepatypsnl, UHTEpHET-pecypcos,
HCOﬁXO}]HMbIX AJIA OCBOCHMUA JUCHUIIJIMHBI

OcHoBHas JuTepaTypa

1.

beikoBa, O. H. Teopust ¢hyHKIMIA ACHCTBUTEIHLHOTO MEPEMEHHOTO: YueOHoe mocobue /
brikoBa O.H., Konsirun C.1O., Kykymkun b.H. - Mocksa : KYPC, HULl UH®PA-M, 2015.



- 196 c. ISBN 978-5-905554-21-6. - Tekct : osaexkrpoHHelidi. - URL:
https://znanium.com/catalog/product/520537. — Pexwum A0CTyIa: 1O MOAMHKCKE.

I'eBopksia, D. A. Teopusi (yHKIMI KOMIUIEKCHOW IMEpeMEHHOH : ydeOHoe mocobue /
2. A. I'eBopksiH, A. C. ®okct. — MockBa : MOCKOBCKHI TOCYJIapCTBEHHBIH YHHUBEPCUTET
HKOHOMHKH, CTAaTUCTUKU 1 uHpopMaTuku, 2004. — 164 ¢. — Pexxum nocrtymna: 1o moJnmcke.
— URL.: https://biblioclub.ru/index.php?page=book&id=90747. — TekcT : 371€KTPOHHBIIA.
CeemaukoB, A. I'. Teopus ¢yHKmii kommiexkcHoW mnepemeHHoi: ydeOnuk / A.l.
CaemnukoB, A.H. TuxoHoB, - 6-¢ u3a. - Mocksa : ®DUSMATIIUT, 2010. - 336 c.: ISBN
978-5-9221-0133-2. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/544573. — Pexwum AOCTYyIA: 11O MOAMKCKE.

VYaesHos, I1. JI. JlelicTBuTeNnbHBIN aHanu3 B 3amgadax [DnekrponHHbeiii pecypc]| / I1. JL
YaesnoB, A. H. baxsanos, M. . JIpsuenko u np. - Mocksa : DUSMATIINUT, 2005. - 416
c. - ISBN  5-9221-0595-7. -  Teker :  onektponsbii. -  URL:
https://znanium.com/catalog/product/544632. — PexwuM g0CTyIa: 1O MOIITHCKE.

JlonoIHUTeIbHAS JTUTEpaTypa

1.

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

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

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

AIEKTPOHHBIN.

IIporpamMmHbIe NPOAYKTHI

1. GeoGebra Classic
2. Microsoft Office Excel
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