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MecTo AMCHMILVIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrPaMMBbl

Jucunmmna «Teopus GyHKIMIA JeHCTBUTENIFHOTO EPEMEHHOT0» OTHOCHTCS K Moysro
CHeLMaNbHbIX pa3[esioB INpeaMeTHOM obmactu  Yacth, ¢GopMupyeMoil  ydyacTHUKaMu
oOpa3oBaTtenbHbIX oTHOWEHHH bioka 1. Jlucuurummael (MOIynM) y4eOHOTO IJjJaHa OCHOBHOMU
npogeccHOHaIbHOM 00pa30BaTEIbHOM MPOrpaMMBbl BBICHIETO O0pa30BaHMs — IPOTrPAMMBI
OakamaBpuata 1o HanpasieHuto noarotoBkun 44.03.01 Ilegarornueckoe o0pa3oBaHue,
HanpaBlIeHHOCTh (Ipo¢uiib) oOpa3oBaTeibHON Iporpammbsl «MaremaTHka», 3a04HON (HOpMBI
00y4eHusl.

IIponiecc ocBOEHMS JUCLMIUIMHBI HCIOJIB3YeT PpEe3yJbTaTbl H3Yy4eHUs Yy4eOHOH
JUCLHUIIIMHBL «MaTeMaTH4eCcKuil aHAIINA3.

Pe3ynpTaThl OCBOEGHUS AMCUUIUIMHBI HeoOXoaumsbl [uid [loAroToBkM K cradye W cradu
rOCyJapCTBEHHOTO 9K3aMEHa M BBIMONIHEHNUS 1 3aIUThI BBITYCKHON KBATH()UKALMOHHOW PabOTHI
bnoka 3. I'ocynapcTBeHHass UTOroBasi aTTeCTALMS.

1. Ilepeyenr mnJIaHMpyeMbIX pe3yJbTaTOB 00ydeHHs (00pa3oBaTe/bLHBIX
pe3y/1bTATOB) O JMCHUIIMHE

Leabio u3ydyeHus TUCHUIUIMHBI SIBISIETCA MOJATOTOBKA OakanaBpa K npodeccrnoHalbHON
JeATEeTLHOCTH Tefarora o0Opa3oBaTeIbHOM opraHu3anuu. JUCHUIUIMHA TpeJaHa3HayeHa [aTh
OyIoyluM y4YuTelsM MpodeccHOHANbHYIO (TEOPETUYECKYI0 M MPAKTUYECKYIO) MOATOTOBKY B
00J1aCTH TEOPUHU M METOJMKHU OOYUYCHHSI MATEeMAaTHKE HA PA3IMYHBIX CTYIICHSIX 00pa30BaHUsI.

3agayamMu W3y4YeHUs] JUCHUIUIMHBI SIBISIFOTCS. OCBOCHHE CHUCTEMBbI 0a30BBIX IOHSATHUH,
CTPYKTYpP U METO/IOB MaTEMaTUYECKOI0 aHATIN3a B IIIMPOKOM CMBICIIE, Pa3BUTHE YMEHUS paboTaTh
C MaTeMaTH4YeCKMMH OOBEKTaMU BBICOKOTO YPOBHSI aOCTpakuuu, (OpMUPOBAHHUE CHCTEMHBIX
3HAHUM 10 0A30BBIM pa3jiesiaM COBPEMEHHON MaTEMaTUKH, a TAaKXKe MPEACTABICHUN O CTPYKTYpE
MaTE€MaTU4YeCKOro 3HaHUS B LIEJIOM.

B pesynpTaTe ocBOeHMs mporpaMMbl OakaiaBpuaTa OOYyYaOIIUMCS JOJDKEH OBIIAJETh
CIEeYIOIIUMHU pe3yNbTaTaMu 00Y4YeHHUS 10 JUCIUILIMHE (B TaOyuile MPEeACTaBIeHO COOTHECEHUE
00pa3oBaTeNbHBIX PE3yAbTaTOB OOYYEHHS MO JUCHUIUIMHE C HWHIAUKATOPAMH JTOCTHKEHUS
KOMITCTCHIIHH ):



Kommerenmus u
WHJIUKATOPBI €
OCTHKEHUS B

OO6pa3oBarenbHbIC Pe3yIbTAThl JUCIUTIIMHBI
(aTamb! GOPMUPOBAHUS JUCITUTLIMHBI )

3HaeT yMeeT BJIafceT
JHCLHIIIHHE

YK-1. Crnocoben OP-1. 3naer o OP-2. YMmeer OP-3. Bianeer

OCYIIECTBJISATH MTOUCK, B3aMMOCBS3U oTOUpaTh u CIIOCOOHOCTBIO

KPUTUYECKHI aHaTn3 WHCTPYMEHTAPUS U MPUMCHSITh CUCTEeMaTHU3UPOBAThH

M CHHTE3 MOJIEJIbHEIX 3a7a4 aJIcKBaTHBIE pe3yIbTaThI

uH(popManuy, Pa3IMYHBIX Pa3aciioB WHCTPYMEHTBI JIJISt penieHus

MIPUMEHSATD MaTeMaTHYECKOI0 pelieHuss MOJICNIbHBIX | MOJIEIBHBIX 3a7a4

CHUCTEMHBIHI ITOAXO0/T aHaJM3a B IMHUPOKOM 3a/1a4 pa3IU9HbIX pa3IMYHBIX

JUTS peleHuUs CMBICIIE pasnenoB pasnenoB

IMOCTABJICHHBIX 3aa4. MaTeMaTUYECKOT0 MaTeMaTHYECKOT0

VYK 1.2 — [Ipumensier aHaju3a B IIUPOKOM aHajii3a B

norudeckue Gopmbl U CMEICTIC IIUPOKOM CMBICIIC

MIPOLEAYPHI,

CIIOCOOEH K

pedekcuu mo noBoay

COOCTBEHHOM U

Yy)KOU

MBICIIUTEIbHOM

JIEeITEIbHOCTH.

IIK-1 Cnocoben OP-4. 3naer OP-5. YMmeer

OocBauBaTh U | HMHCTPYMEHTAJIbHbBIE MIPUMEHSTH

HCIIOJIE30BATh BO3MOYKHOCTHU WHCTPYMEHTBI

TEOPETHYCCKUE (YHKIIMOHATILHOTO (GYHKIIMOHATILHOTO

3HAHUS u aHaau3a JJIst aHaIIM3a JUISL PEIICHUS

MPaKTUYECKHE YMEHUS penieHus 3a1a4 3a1a4

u HAaBBIKU B MaTeMaTHYECKOTO MaTeMaTUYECKOT0

MpeIMeTHON o0nacTu aHalm3a u aHanu3a u

pu penieHnn 3JIEMEHTapPHON 3JIEeMEHTapPHON

npodeccnoHambHBIX MaTeMaTHUKU MaTeMaTUKU

3aja4.

IIK-1.1 3HaeT

CTPYKTYpy, COCTaB H

JIUJTAKTHYCCKHUE

€AVHULBI IPEIMETHON
obnacTtu

(mpenosiaBaeMoro
peaMeTa).
I1K-1.2. YmMmeer

OCYIIECTBISTH OTOOP
y4eOHOro
COJZIepKaHusl ISl €ro

peanmu3aimn B
pasnuYHBIX  Qopmax
oOydeHus B
COOTBETCTBUH c

tpeboBanusimu GI'OC
00.




T1K-3. Cnocoben OP-6. 3Haer o OP-7. YMmeer OP-8. Bimageer
¢dbopmupoBath MIPUKIIATHOM OCMBICJIHBATh CIOCOOHOCTHIO
Pa3BHUBAIONIYIO XapakTepe MPUKIIATHON XapakTep | OpraHu30BbHIBAThH
00pa3oBaTEeNbHYIO MaTeMaTHYECKUX MaTeMaTHYECKUX UHTETPAITUIO
cpeny TUIS Mojiesei, MOJIENIeH, pe3yNIbTaTOB
TOCTHKEHUS MOCTPOCHHBIX Ha MIOCTPOCHHBIX Ha pereHus
JTUYHOCTHBIX, OCHOBE TEOPUH OCHOBE TEOpUH MOJIeIbHBIX 3334
IIPEIMETHBIX u byHKInl GbyHKIMN pa3IMYHbIX
MeTanpeaMeTHBIX BELIECTBEHHOU BEIIECTBEHHOU pas3zenon
pe3yapTaToOB IIEPEMEHHON U IIEPEMEHHOMN U MaTEMaTUYECKOrO
o0OyueHus CpeICTBAMH | BO3MOXKHOCTSIX UX UCIIOJIB30BaTh X aHaJv3a B
MIPET01aBaEMbIX UCTIOJIb30BAHUS JUIS BO3MOKHOCTH IS HIMPOKOM CMBICTIE B
y4eOHBIX IPEIMETOB. (dhopMupoBaHUs dbopMupoBaHus €IUHYIO CUCTEMY
IIK-3.1. Bnageer | 1mpocCBETUTENBCKUX IIPOCBETUTENIBCKUX 3HaHUU
crocobamu 3arpocoB 3arpocoB

MHTETPaluN y4eOHBIX 00y4aromuxcsl. 00yYaromumxcsl.

MIpeIMETOB TUISE

OpraHu3aIH

pa3BUBAKOLIEH

yueOHOU

JeSTEeIbHOCTH

(MccnenoBaTeNbCKOM,

IIPOEKTHOM,

TPYNIIOBOM U 1Ip.).

2. O0beM IMCHUILVIMHBI B 32YeTHBIX eIHHULAX C YKa3aHUEM KOJINYeCTBA aKaJleMHYeCKUX
YacoB, BbIJeJIEHHBIX Ha KOHTAKTHYI0 paldory o0ydamommxcs ¢ npemnogasaresieM (1o
BH/JIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJIbHYI0 padoTy o0y4yaromuxcst
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3. ConepxaHue TUCHUIVIMHBI, CTPYKTYPUPOBaHHOE MO TeMaM (pa3jeiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJleMUYeCKNX YaCOB U BHI0B Y4eOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUUECHEA AKAOEMUUECKUX UACO6 U
61006 YUeOHBIX 3aHAMUIL

KonnyectBo yacoB 1o ¢hopmam opraHu3anuu
o0y4JeHus
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1. DJIEMEHTBI TEOPUU MHOKECTB 1 3 28
2. Hauana ¢yHKIoHaIbHOTO aHATM3a 1 3 30
Hroro 2 6 58

3.2.Kpamkoe onucanue cooepcanusn mem (pazoenos) OucyuniuHsl

Paznen 1. DineMeHTHI TEOPUHM MHOKECTB.

MHOxkeCcTBO Kak HeompeaensseMoe noHsATHE B Teopun Kantopa. PaBHOMoOIIHBIE
MHOecTBa. MomHocTs MHOXecTBa. KoHeunble MHOkecTBa. CueTHble MHOXkecTBa. CYETHOCTh
MHO’KECTBA LIEJIbIX YMCEI, MHO’KECTBA PAllUOHATILHBIX YMCEJl, MHOKECTBA aJIreOpandyecKuX YUCell.
HecuerHocts oTpeska [0;1]. MHOXkecTBa MOITHOCTH KOHTHHYYM.

HecueTrHoCTh MHOKECTBA UPPALIMOHATIBHBIX YUCEJ, MHOXKECTBA TPAHCLIEHICHTHBIX YHCElI,
MHO’KECTBA JIEHCTBUTENBHBIX YHCET, MHOKECTBA KOMIUIEKCHBIX uncen. CpaBHEHHE MOILHOCTEH.
Teopema KanTopa-bepumreiina. bynean mHoxxectBa. Teopema Kantopa 0 cpaBHEHHH MOIIIHOCTH
MHOXECTBa M MOIIHOCTU ero Oyneana. [IpuMepsl MHOKECTB MOIIHOCTH THIIEPKOHTHHYYM.
beckOHEeYHOCTh MIKAJIbI MOLTHOCTEM.

Pa3nen 2. Hayana pyHKIMOHATLHOTO aHAIU3A.

MeTtpuka kak (YHKIUS JABYX IEPEMEHHBIX. MeTpHuecKoe MPOCTPAHCTBO, MPHUMEPHI
METPUYECKUX TpocTpaHCTB. [Ipenen mocinenoBaTeTbHOCTH TOYEK METPUYECKOTO TTPOCTPAHCTBA.
OTKpbIThIE, 3aMKHYTBIE, COBEpLIEHHbIE MHOXecTBa. MHoxkecTBo KaHTopa M ero cBolcCTBa.
[Tonubie MeTpuyeckue mpocTpancTBa. HempepbiBHbIE 0TOOpaKEHUSI METPUUYECKUX TPOCTPAHCTB.



Cxumarone  oToOpakeHHs METPHUECKHX TpocTpaHcTB. Teopema banaxa (mpuHIUD
CKUMAIOINX 0TOOpakeHuit). [Ipumepsr.

HopMmupoBanHble nnpocTpaHCcTBa, puMepbl. banaxoBsl mpocTpancTBa. CBsI3b METPUKH U
HOPMBI.

[IpocTpancTBa cO CKalspHBIM Tpow3BeAcHHEeM, mnpumepbl. HepaBenctBo Kormm-
bynsikoBckoro. ['minbp0epToBsl pocTpancTBa. OPTOrOHAIBHBIE CUCTEMBI BEKTOPOB. Psiibl @ypbe
[0 OpPTOTOHAJBHON CHCTEME BEKTOpOB, HepaBeHCTBO beccens, paBeHctBo Ilapcesais.
OproHOopMUpOBaHHBIE 0a3uchl. M30MOpGU3M THIBLOEPTOBBIX MPOCTPAHCTB  OJMHAKOBOU
pa3sMepHOCTH.

4. TlepeyeHb Y4eOHO-METOAMYECKOr0 oOecreyeHHsl ISl CaMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

CamocrosTenbHas padoTa CTYJICHTOB SBJIAETCS 0cO00H (OpMOi OpraHu3anuu y4eOHOro
nporecca, IPEACTABISIOMAs  CO00H  IUTAaHUPYeMylo, TI03HABAaTENbHO, OPraHU3allMOHHO U
MCTOANYCCKHU HalpaBIKICMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha HOOCTHKCHHC
KOHKPETHOTO  pe3ysibTara, OCYLIECTBISIEMyIO 0€3 TpsMOH  IOMOIIM  IPEroJaBaTelIs.
CamocrosiTenbHas padoTa CTYACHTOB SIBJISICTCS COCTAaBHON 4YacThlO0 Y4eOHOM pabOTBI M MMeEeT
LeNIbI0 3aKpeIUICHUE M yIriIyOJIeHHEe MOJyYeHHBIX 3HAHWH W HABBIKOB, TOMCK M MPUOOpETEeHUE
HOBBIX 3HaHHI>i, a TaKXKE BBIIIOJIHCHHUEC yqe6HLIX BaILaHHfI, IMOATOTOBKY K NPCACTOAIINM 3aHATHAM
U 5k3aMeHy. OHa IpelycMaTpuBaeT, Kak MpaBuilo, pa3paboTKy pedepaToB, HAKMCAHHUE 10KIAJIOB,
BBITIOJTHCHUEC TBOPUYCCKUX, MHAWBUAYAJIbHBIX SaIIaHI/Iﬁ B COOTBETCTBUHU C y‘Ie6HOﬁ HpOFpaMMOﬁ
(TeMaTHYeCKUM IIAaHOM M3Y4eHUS AMCLMILIMHBI). TeMa Ui Takoro BBICTYIUIEHUS MOXKET OBbITh
IpeUIo’KeHa MpernoaBaTeyeM Wik U30paHa caMuM CTYACHTOM, HO MaTepHall BBICTYIIJICHHUS HE
JOJDKeH ~ AyOnupoBaTh — JIGKIMOHHBIM — Marepuan. PedepaTuBHBI — Marepuan — CIyXUT
JIOTIONIHUTENbHOW HHpopManueil st paboThl Ha NpakTHYECKUX 3aHATHSAX. OCHOBHas I€lb
JTAHHOTO BHZA pabOThI COCTOMT B OOYYEHHH CTYJCHTOB METOJAaM CaMOCTOSATEILHON pabOTHI ¢
y'-Ie6HI)IM MaTcpurajiIoM. I[J'I?I IMOJIHOTBI YCBOCHUS TEM, BBIHCCCHHBLIX B IPAKTHYCCKUC 3aHATHA,
TpeOyercst pabota c mnepBoucTOuHMKaMHu. Kypc mpenycMarpuBaeT caMOCTOSATENBHYIO paboTy
CTYZIEHTOB CO CIEIHaIbHONW JuTepaTypoidl. CremayeT OTMETHTh, YTO CaMOCTOsTEeNbHas padoTa
CTYACHTOB PE€3yJIbTaTHUBHA JIUIIIb TOTJA, KOT/1a OHA BBIIOJIHIETCS CUCTEMAaTHYECKH, IUIAHOMEPHO
U [IeJIEHANPABIICHHO.

3amaHusg  JUIL CaMOCTOSTENbHOM  paboOThl  MpeaycMaTpUBAaIOT — MCIIOJIb30BaHHE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobiemMatuke Kypca. OHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMoro marepuaia, Mouck oubimorpaduyeckoro
Marcpurajia U 3JICKTPOHHBIX UCTOYHHWKOB I/IH(i)OpMaHI/II/I, HUIUTIOCTPATUBHBIX MaTCPHAJIOB. 3aI[aHI/I$[
[0 CaMOCTOSITEIbHOM paboTe MJalTcsd MO TeMaM, KOTOpble TpeOyIoT JIOTOJIHUTEIbHON
npopaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JMCLUIUIMHE BKIIIOYAET
AyJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO padOTy CTYACHTOB B TEUEHHE CEMECTpA.

AynuTopHas caMoCTOsITeNIbHass paboTa OCYyIIECTBIsAETCS B (QOpME BBITOJHEHUS
MPOBEPOUYHBIX M JTAOOPAaTOPHBIX paboT MO MUCHMIUIMHE. AYAUTOpHAS CaMOCTOSITeNIbHast paboTa
oOecrieyeHa 6a30i TECTOBBIX MAaTEPHAJIOB 10 pa3ziesiaM TUCIUITIHHBIL.

BHeaynuropHas camocTosTeabHas paboTa OCyIIecTBIsETCs B (POpMe MOATOTOBKHU K YCTHBIM
BBICTYIIJICHUSAM (KOMMEHTUPOBAHHE pEIIeHUs 3a/1a4 JOMAIIHUX 3a/1aHUi, UITOrOBOM KOHTPOJIbHOU
pa6OTBI, TBOPYECKOT'O 3aJlaHusA; OJOKJIaAbl 110 TEMaM MHIAWBUAYAJIIBHBIX W I'PYIIIOBBIX IMPOCKTOB,

pedeparon).



OC-3 UtoroBasi KOHTpOJIbHasi paboTa
IIpumepHoOe coaep:kaHue UTOTOBOIi KOHTPOJIbHOW PadOTHI

1. Jlokaxure, 4yTO KPYr, KaKk MHOXXECTBO TOYEK IUIOCKOCTH PABHOMOIIEH KPYTY C BBIKOJIOTHIM

LIEHTPOM.

Haitgure MOIIHOCTh MHOKECTBA MHOTOWICHOB, HE UMEIOIIMX JACHCTBUTEIBHBIX KOPHEH.

3. HaiiguTe MOIIHOCTh MHOYKECTBA OCCKOHEUHBIX JIECATHYHBIX JPOOEH, B 3alMCH KOTOPBIX HE
BcTpeuaeTcs nudpa 1.

4, HaiiguTe MOIIHOCTh MHOKECTBA YETHBIX YHCIIOBBIX ()YHKITHH.

5. Haiimure paccrosuue Mexay oymkumsmu  X(t)=t*, y(t)=3t+4 B Merpuyeckom
npocrpanctee C[0;2], C,[0;2], C,[0;2].

N

sin(nt
6. HaiiguTe mpeaen mociaea0BaTeIbHOCTH X, (t) = # AN TOKaXXUTE, YTO OHA PACXOIUTCA

B IIPOCTPAHCTBE HenpepbiBHbIX Gyrkuuin C[—7;7].
7. Haiinure BHyTpEHHOCTb, 3aMbIKAHHE, TIPOU3BOIHOE MHOKECTBO, MHOYKECTBO H30JIMPOBAHHBIX

TOYEK, TPaHHIly MHOXKECTBA 4 B METPUYECKOM mpocTpancTie (M, p). SIBiseTcst In MHOXKECTBO
A OTKpBITHIM, 3aMKHYTBIM, COBEPIICHHBIM, BCIOJy IUIOTHBIM B mpocTpanctBe (M, p)?

(I\/I , p) =M, A — MHOXECTBO (PMHUTHBIX MOCIIEIOBATCILHOCTEH.

8. IlpoBepbre, sBnsiercss nu otoOpakenue F:C [a,b] —>R, tne F (y) = max y(x) -

a<x<b
HerepBIBHBIM?
Xn—l

9. I[oxancme, YTO OCICA0BATCIIbHOCTD Xn = 5
+ X
n-1

, X, =1 ¥MeeT npesen u HakuuTe €ro.

10. Yro npencrasiser coOoi 1map ||X|| <1 Ha MIOCKOCTH ¢ HOPMOii R; .

11. Yro mpexcrapmsier co6oil map |X|<1 Ha mIOCKOCTH ¢ HOPMOM, OPOKAEHHOI CKAISPHBIM

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

5. IlpuMepHble OlEHOYHBbIE MaTepuaJbl /UII MNPOBEAEHHUS TeKYLIero KOHTPOJIs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTaliy 00y4aomuXxcs o JMCHHIIMHe

Opranusanus u NpoBe/ieHUe aTTecCTalluM CTyAeHTa
B npouecce oneHku 6akanaBpoB HEOOXOANMO UCIIONIB3YIOTCS KaK TPAaJULMOHHbIE, TaK U

MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpOJsA. IIpu 3TOM MOCTENEHHO TpaaULIMOHHbBIE
CPEICTBA COBEPIIEHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOT'O MOAXO0AA.

Llenpr nmpoBeneHusi arrecTallMid — IPOBEpPKa OCBOEHUS 00Opa30BaTEIbHOW MPOTPAMMBbI
JUCLUIUIMHBL Yepe3 cPOpMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.

IIpomexyTOoUHAs1 aTTEeCTALMSA OCYLIECTBIIIETCS B KOHIIE CEMECTPA U 3aBEPILAET U3yueHUE
JUCLUIUIMHBL, TTIOMOTAeT OLEHUTh KPYIHBbIE COBOKYMHOCTH 3HAHUHM M yMeHu#, (opMUpOBaHUE
ONPEACICHHBIX KOMITETCHIIUM.

O1eHOYHBIMU CPEICTBAMU TEKYIIETO OLEHUBAHUS SIBISIOTCSA: MaTepHallbl KOHTPOJbHBIX
paboT, MHIMBUAYAITBHBIX U TPYIIOBBIX 3aJaHHUN, UTOrOBOW KOHTPOJBHOI paboTsl. KoHTpOib
YCBOEHHUS MaTepuasa BeJIeTCsl peryIsipHO B TEUEHUE BCETO CEMECTPA Ha MPAKTUYECKHUX 3aHATHUSX.



/o

CPEJACTBA OIIEHUBAHMWNSI,
UCIIOJIb3YEMBIE [UIS TEKYIIETO
OLICHUBAHUS [IOKa3aTeNsa
(dhopMUPOBAHUS KOMITETCHITHH

OO0pasoBarenbHbIC
PE3yJIbTAThl JUCIIUTLTHHBI

OueHo4yHbIE CpeCcTBA
JJISl TeKylIeil aTTecTauuu

OC-1 KontponbHas padora
OC-2 UnnuBunyanbHoe /
TPYNIOBOE 3aaHKE

OC-3 HUTtoroBast KOHTpOJIbHAs
pabora

OueHo4yHbIE CpeCcTBA
JJIs1 IPOMEKYTOYHOM
aTTrecTalnuu

OC-4 3auer B (hopMe yCTHOTO
cobecenoBanus / ITOTOBBINA TECT

OP-1. 3HaeT 0 B3aUMOCBSI3U UHCTPYMEHTAPHUA U
MOJEJIbHBIX ~ 33Jad  Pa3JIMYHBIX  Pa3JIesoB
MaTeMaTHUYECKOT0 aHalu3a B IIUPOKOM CMBICTIE

OP-2. VYmeer orOupaTh U  INPUMEHSATH
aIeKBaTHbIC HHCTPYMEHTBHI JUI  PEIICHUS
MOJCNBHBIX ~ 3aJa4  pa3jIMyYHBIX  pa3/esioB
MaTEeMaTH4eCKOr0 aHAIN3a B IIMPOKOM CMBICTIE
OP-3. Brnaneer CIIOCOOHOCTBIO
CHCTEeMaTH3UPOBATh  PE3YJIBTAThl  PEIICHUS
MOJICNIHBIX ~ 3a/lad  Pas3iIMYHBIX  Pa3/esioB

MaTeMaTHYECKOro aHaJIM3a B IHUPOKOM CMBICIIE
OP-4. 3HaeT HHCTPYMEHTAJIbHbBIE BOBMOKHOCTH
(GYHKLIMOHAJIBHOIO aHajgM3a s  pEeLIeHUs
3ama4 MaTeMaTHIECKOTO aHaIM3a u
3JIEMEHTApHOI MaTeMaTUKU

OP-5. VYmMeer mnpuUMEHSATb HHCTPYMEHTHI
(GYHKLIMOHAJIBHOTO aHaiM3a s pEeLIeHus
3ama4 MaTeMaTHIECKOTO aHaIn3a u
3JIEMEHTApHOI MaTeMaTUKU

OP-6. 3HaeT 0 T[PUKIAJAHOM XapakTepe
MaTeMaTHYeCKUX MoJelieil, MOCTPOCHHbIX Ha
OCHOBEe TeopuM (yHKIMI BENICCTBEHHON
HepeMEeHHOMN u BO3MOYKHOCTSIX ux
UCTIOIb30BaHUS TUTst (hopMupoBaHHS
MPOCBETUTENIBCKUX 3alPOCOB 00YYAIOLINXCS

OP-7. VYmeer ocMmbIcIUBaTh MPUKIATHON
XapaxkTep MaTeMaTHYeCKUX Mojenei,
MOCTPOCHHBIX Ha OCHOBE TEOpHUH (YHKIHN
BEIIECTBEHHON IEpPEeMEHHONM U HCIOJIb30BaTh
UX  BO3MOXHOCTH  Ais  (OpPMHPOBAHUSA
MIPOCBETUTENBCKUX 3aIPOCOB 00YJAIOIIHXCSI.

OP-8. Brnaneer CHOCOOHOCTBIO
OpPraHW30BBIBATH HHTETPALUIO  PE3YJIbTaTOB
pelIeHusT  MOJINIbHBIX  3a/lad  Pa3InYHbIX
pa3senoB  MaTeMaTHYeCcKOro  aHajim3a B
HIMPOKOM CMBICIIE B €IMHYIO CUCTEMY 3HAHUM

Mamepuanwi, ucnonvzyemoie 011 MmeKyuie20 KOHMPOAA yCneeaemocmu
o0yuarwuxca no Oucyunaune

OC-1 KonrpoJabHas padora

1. JlokakuTe CYSTHOCTh MHOYKECTBA PAIIMOHAIBHBIX YHCEI JTIF000T0 oTpe3ka [a;h].

2. Kakyro MOIIHOCTH UMEET MHOXKECTBO BCEX TOUEK HEMPEPBIBHOW KPUBOH ) = f(x), rae

x € [a;b].




10.

[Tyctb X = R — MHOXKECTBO JIEHCTBUTEIIBHBIX YHCEI. SIBIsIeTCS U clieayromas QyHKIus
p(x,y) = |x? — y?| MeTpuKoii Ha TaHHOM MHOYXECTBE?

. n-1 2n
BBI?ICHI/ITG, K KAaKOH TOYKE CXOAHUTCA II0CJIICAOBATCIBHOCTH TOYCK M n (— y —1
n n+

nokoopauHatHO. CXOAMTCS JM 3Ta IMOCJIENOBAaTEIbHOCTh K YKAa3aHHOW TOYKE B
MIPOCTPAHCTBE R22, Rf, Ri?
[TpoBepbTe, 3amaer Ju cieayromas QyHKIUS f(é):|x|+|y| HOPMY Ha MHOXECTBE
BEKTOPOB IIJIOCKOCTH é(x, y) .
[Tycth X - MHOXECTBO BEKTOPOB Ha IIJIOCKOCTH: a(ai,az), E(bl,bz). 3agaér m
ciaenyromas ¢dopmyia (5,5):a1b1+2a2b2 CKaJISIPHOE TMPOU3BEJCHUE Ha JaHHOM

MHOKecTBe?
Haiijure HenmoaBumxHble ToukM oToOpaxenus z = f(y) = y2(x) — y(x) — x?,

y € Cla,b] 5 z€ Cla, b].
u=0,2x+04y+7
v=-0,3x-0,6y-15

B CC6§[, CXKUMAaromuM, €CJIn R2 pacCMaTpUBaCTCA KaK MCETPHYCCKOC IIPOCTPAHCTBO
2 2 2
R2,RZ, R2?

SIBnsiercs mu orobpaxenue f : (X, y) - (u, V), rIe { MHOXecTBa R?

Jlokaxxute, 4TO pEKyppEeHTHAs ITOCIEI0BATENbHOCTh X, = %(an + i} MMeEeT Ipeien U
Xn—l

HaiauTe ero. Kak 3Ty mocienoBaTeibHOCTh MOYKHO MCIOJIB30BAaTh I MPUOJIMKEHHOTO
BbIYMCIIeHHUsT yncnava ? Kakue MeToisl J0Ka3aTeabCTBa JAaHHOTO YTBEPXKICHUS BaM
W3BECTHBI?

Pemnte onumnuaaHylo 3ajady IMIKOJBHOM MaTEMAaTHMKU C TOMOINBIO IPHUHIIMIIA
CKUMAIOIIUX OTOOpakeHn. MOXeTe JIM BBl PEIIUTh 3a7a4y APYTUM CIIOCOO0M?

1
1

1
2+...

Boruncnure 2 +
2+

2+

OC-2 UnauBuayanbHOe / TPYNIIOBOE 3aJaHHE

Haiinute HopMy ariemeHTa X = (3;—5;—2) B mpoctpanctax RS ; R; R?.

Haiinure paccrossHe MeXay SJEeMEHTaMH X = (— 2;4) uy= (— 4;—2) B MIPOCTPAHCTBE
RZ; RY;R2.

M306pa3uTe MHOXECTBO TOUEK IIIOCKOCTH (IpocTpaHcTBa R?), paccTosIHIE OT Kaxmoit 3
KOTOPBIX J0 TOUKH A(O;O) B JIBa pa3a 0oJIbllle, YeM PacCTOSHUE 1O TOUKU B(3;O). Pemmre

3ajauy B npoctpancTeax R.; R/;RZ.

Haiimute HOpMy OQyHKIMH Y = %(4X3 - X4) B IPOCTPAHCTBAX C[—1;5]; C, [—1;5];
C,[-15]; D'[-15]; D*[-15].

Haiiure paccrosnue Mexay siementamu X(t)=t° u y(t):3t+4 B NPOCTPAHCTBAX

clo;2]; c,[0;2]; c,[0;2]; D*[0;2]; D?[0;2].



6. IlpoBepbTe, NPUHAAICKUT JIM OTKPHITOMY IIapy paamyca R=1 ¢ meHTpoM B TOuke
1111 (1)
2'4° 8'16° 7 2"

o0

0(0,0,0,...) Touka X = ;... | Bopoctpanctee R, ; R”; R

o "

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAeMOCHU
o0yuarwuxca no OucyunIuHne

OC-4 3ayer B popMe YCTHOTO codece0OBAHUA

IIporpamma 3auyera

Pa3znen 1. DnemeHTBI TCOPUU MHOZKECTB

1.

2.

MmuoxectBa B Teopur . Kantopa. DkBHUBajIeHTHBIE (paBHOMOIIIHBIE) MHOXecCTBa. [loHsATHE
MOIIHOCTH MHO>KECTBA.

Koneunble MHOXecTBa. MOIIHOCT, OOBEIMHEHUS KOHEYHBIX MHOXKECTB. MOIIHOCTH
JIeKapTOBa POM3BEICHUS KOHEYHBIX MHOXKECTB. MOITHOCTH OyJieaHa KOHEYHOTO MHOYKECTBA.
CuerHble MHOKECTBAa. MOIIIHOCTh CYETHOTO MHOKECTBA KaK HaMMEHbINAsi U3 OECKOHEUHBIX
MoIIIHOCTEH. MOIIHOCTh OOBEAMHEHNS KOHEYHOro Ha0Opa CUETHBIX MHOYKECTB, CUETHOI'O
HaboOpa KOHEYHBIX MHOKECTB, CYETHOI'O HAbOpa CUETHBIX MHOXKECTB. MOIIIHOCTh JeKapTOBa
NPOM3BEACHUSI KOHEYHOrO0 Habopa CYETHBIX MHOXECTB. MOIIHOCTh MHOXKECTBA
paloHaIbHBIX YUCcell. MOITHOCTh MHOKECTBA allreOpanvecKux Yuces.

Hecuetnocts MHOxecTBa umcen otpe3ka [0;1]. MHO)XkecTBa MOUIHOCTH KOHTHHYYM.
MHOkecTBa MOIIHOCTH TUIIEPKOHTUHYYM.

MouHoCTh 00BEIMHEHHST KOHEYHOTO Ha0Opa MHOXECTB MOIIHOCTH KOHTUHYYM, CUETHOTO
HaboOpa MHOXECTB MOIIHOCTH KOHTHMHYYM. MOIIIHOCTh 0ObETUHEHHS, PA3HOCTH MHOYKECTBA
MOIIHOCTH KOHTHMHYYM M CYETHOI'O MHOXecTBa. MOIIHOCTh JeKapToBa IPOU3BEACHUS
KOHEYHOT0 Ha0opa MHOKECTB MOIIIHOCTH KOHTUHYYM. MOIITHOCTh O0BbEeIMHEHUSI KOHTUHYYMa
MHO’KECTB MOIITHOCTH KOHTUHYYM.

CpaBnenue momHoctell. Teopema Kantopa-bepnmreitna. Teopema Kanrtopa (cpaBHeHue
MOIIIHOCTH MHOY€ECTBaA U ero OyieaHa). beCkOHEYHOCTh 1IKaIbl MOIIHOCTEH (KapInHaIbHBIX
qucen).

Paznen 2. Hayana pyHKIMOHAIBHOIO aHAIN3A

7.
8.

10.

11.

12.

[TonsiTHE METPUYECKOTO IPOCTpaHCTBA. BaskHel e mpuMepsl METPUYECKUX IIPOCTPAHCTB.
CX0IMMOCTh IOCIEN0BATENBHOCTH TOYEK B METPUYECKOM IPOCTPAHCTBE. EIMHCTBEHHOCTH
npenena. CXOOUMOCTP M OTrpaHMYEHHOCTh. CXOAMMOCTh B BaXXHEHIIMX METPUUYECKUX
IIPOCTPAHCTBAX.

BHyTpeHHHE TOYKM, TOYKM NPUKOCHOBEHMS, INPEAEIBbHbIE TOYKH, W30JIMPOBAHHBIC TOYKH,
IPaHUYHBIE TOYKH MHO)KECTBA B METPUYECKOM IPOCTPAHCTBE. BHYTpEHHOCTbH, 3aMbIKaHUE,
MIPOM3BOJIHOE MHOXECTBO, I'PaHUIIa MHOKECTBA B METPUUECKOM MpOCTpaHCcTBE. OTKPHITHIE,
3aMKHYTBIE, COBEPIICHHBIE MHOXKECTBA.

CrpoeHue  OTKpBITBIX, 3aMKHYTBIX, COBEpPLIEHHBIX MHOXECTB B  IIPOCTPAHCTBE
JENCTBUTENBHBIX Yncel. KaHTOPOBO COBEPIIEHHOE MHOXKECTBO.

@yH/1TaMEHTAIIBHBIE TIOCIE0BATENBHOCTH TOYEK METPUYECKOT0 NMpocTpaHCcTBa. CXOIUMOCTh
u QyHnameHTaIbHOCTH. [lodHBIE MeTpuueckue npocTpaHcTBa. IlomomHeHNe METpHUYECKOro
npoctpaHcTia. [Ipumepsl.

HenpepbiBHBIE OTOOpa)X€HHUsST METPUUECKUX MNpOCTpaHCTB. CHKUMarOIe OTOOpaKeHUs
METPUUYECKUX TpOCTpaHCTB. HempeprIBHOCTH CikuMaroliero orodpaxenus.HemnoasmxHble
TOYKH OTOOpaXXEHHs METPUUYECKOro TNpocTpaHcTBa B cebs. IIpuHIMD —CKMMAIOMMX
oTtobpaxeHuii (Teopema banaxa).



13. TlonsiTHE HOPMHUPOBAHHOTO MPOCTPAHCTBA. MeTpUKa B HOPMHUPOBAHHOM IPOCTPAHCTBE.
banaxoBel mpocTtpancTsa. [Ipumepsl.

14. TlonsTre npocTpaHCcTBa CO CKaJIIpHBIM ITpou3BeneHueM. HepaBenctBo Komu-byHskoBckoro.
HopmMa u wMerpuka B MpOCTPAHCTBE CO CKAJIAPHBIM Mpou3BelAeHHEM. [ HIbOEPTOBBI
npocrpascTsa. [Ipumepsl.

15. OproroHansHbIe BEKTOPHI B THILOEPTOBOM npocTpancTBe. Teopema Iludaropa. Psg Oypwe
10 OPTOTOHAIBHOU cucTeMe BeKTopoB. HepaBencTBo beccens. Pasenctso IlapceBas.

16. OpToronanbpHble W OpPTOHOPMHPOBAaHHBIE 0a3UChl B THWIHOEPTOBOM IPOCTPAHCTBE.
H3oMopdu3M cCHETHOMEPHBIX THIBLOEPTOBBIX MPOCTPAHCTB.

OC-4. UToroBblii Tect

1. MoiHOCTh MHOXKECTBA HATYPAIbHBIX YUCEJI, KPAaTHBIX TPEM, PaBHA. ..

a
A. 3
b. a
B. ¢
I'. runepkOHTHHYyM

2. MOUIHOCTh MHOKECTBA OKPY)KHOCTEH, Y KOTOPBIX PaJNyC BBIPAKAETCS IIEIBIM YUCIIOM, a
KOOPJIMHATHI [IEHTA — [1apa HATypaJbHBIX YUCEII, PaBHA. ..

A.

a
3
a
C

W

TUIICPKOHTHHYYM

3. Haiimure paccroanue Mmexay ¢ynkuusamu y(x) =x%2 u y(x) = 2x B MeTpuUYECKOM
npocrpancree C[0;2].

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

4, Haiinure paccrosHue Mmexay Qynkmusamu y(x) =x% u y(x) = 2X B MeTpHYECKOM
npocrpanctee C,[0;2].

SN

15

S

= w |

5. Haiinure paccrosnue wmexay ¢ynkmmamu y(x) = x? um y(x) = 2Xx B MeTPUYECKOM
npocrpanctee C, [0;2].

A. 2



6. Haiigute BHYTpEHHOCTb, 3aMbIKaHUE, IPOU3BOIHOE MHOKECTBO, MHOKECTBO U30JIMPOBAHHBIX
Touek, rpanuny muoxecrtsa A = (—1; 2] U {3} B merpuueckom npocrpanctse (M, p) = R.

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

8. MU3zoOpasute map ||y — y,|| < 1 B npoctpancTse C[O;Z], ecnn Yo = yo(x) = x2.

OTtBeThI K HTOTOBOMY TECTY

Howmep 3ananus 1 2 3 4

Bapuant oTsera b b r B b

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI' pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U
MPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUSA 6ann013, Ha6paHHLIX B TCUCHHC CCMCCTDpaA.

Kpurtepun oueHnBanus 3HaHUI 00YYAOIIUXCS 110 JUCHUILIMHE

Dopmuposarue 6a1bHO-PEUMUH2080U OYeHKU pabombl 00YUAIOWUXCS

Pabora
ITocemenne
ITocemenue Ha Hrorosas cymma
. MPAKTUYECKIX 3ayer
JIEKIAN N MPAKTHYECKUX 0aIoB
3aHITUN
3AHITUIX
1x1=1 1x3=3 164 32 200
Kpumepuu oyenusanus pabomwl 06yuarwecocst no umozam cemecmpa
Pesynbrar Bammer (2 3E)
«3aYTEHO» 101-200 6amnoB
«HE 3a4TEHO» 0-100 6ayutoB

6. MeTtoanyecKkue yKazaHus /Ui 00y4AIOUIUXCS 10 OCBOECHHIO THCIHMIIJIMHBI

YceneniHoe u3ydyeHue Kypca TpedyeT oT oO0y4aroIluXcsl MOCEIICHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
O3HAKOMJIEHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOMN JIMTEPATYPOMU.

3anuch JeKUHuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 00yyarouIuxcs,
TpeOyrolast HaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEI0BATEIbHO U IOTHYHO (PUKCUPOBATh
OCHOBHBI€ TIOJIO’KEHUS, BBIBOJIbI, 000011eHNs, (POPMYIUPOBKHU. B KOHIIEe IeKMK IpernoaaBaTeib
ocTaBisgeT Bpems (5 MHHYT) JUls TOro, yToOBl OOydaromuecss UMeId BO3MOXKHOCTh 331aTh
YTOYHSIOHOIME BONPOCHl IO HM3y4aeMOMY Marepuany. [3-3a HEZOCTaTOYHOro KOJIUYECTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YNAeTCs OCBETUTh B IIOJIHOM O0BEME, IMOITOMY



IIPEIO0IaBaTeNb, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CAMOCTOSITEIILHYIO
paboTy CTYyIEHTOB, pEKOMEHAYS Ty WM UHYIO Juteparypy. Kpome atoro, /i mydiiero ocBOeHUs
Marepuala U CHCTeMaTH3alyd 3HAHWH M0 AMCHUIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupath
MaTepHabl JIEKLIUH 10 KOHCIEKTaM U Y4eOHbIM nocoousiM. B ciryyae Heo0XoauMocTi oopalaThbes
K IIPETOAABATENIO0 32 KOHCYJIbTalUE.

IToaroroBka K NpaKTHYEeCKHM 3aHATHAM.

IIpn moaroTroBke K IPAKTUYECKUM 3aHATHSAM CTYAEHT JOJDKEH HM3Y4UTh TEOPETUYECKUI
MaTepHuaj 10 TeME 3aHATHS (UCHOJIb30BATh KOHCHEKT JIEKIMH, U3yYUTh OCHOBHYIO JIMTEPATYpY,
03HAaKOMUTbCS C JOMOJIHUTEIBHON JIUTEPATypOi, IIPHU HEOOXOIMMOCTH JOIOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOr0 MaTepHaia, CTYAEHTY clielyeT oOpamarbcs 3a
KOHCYJbTaIlMell K mpernogaBaTento. Mas Ha KOHCYJBTAIMIO, HEOOXOIMMO XOpPOIIO MpOIyMaThb
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauvaze npakTH4eckoro 3aHATHs IIPEN01aBaTe b 3HAKOMUT CTYIEHTOB C TEMOH, OIJlallaeT
IUIaH IIPOBEICHUS 3aHATHSA, BBIIACT 3alaHus. B TeueHre OTBEIEHHOIO BPEMEHU Ha BBIIIOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTelIio 3a KOHCYJIbTallel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJ0OBaHUE CO CTYICHTOM.

Pe3ynbraThl BHINOIHEHUS IPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B OaJljlax, B COOTBETCTBUM C
OaITbHO-PEUTUHIOBOI CUCTEMOI yHUBEpCUTETA.

[Inanbl NpaKTHYeCKUX 3aHATHI

3auamue 1 (1 uac). PasnomowHvle mHodCecmaa
Marepuan s OCBOCHUSA
1. DxBuBaJeHTHbBIE (PAaBHOMOIIHBIE) MHOXKECTBA.
2. TloHsATHE MOITHOCTH MHOXECTBA.
3. Teomerpuueckoe U aHATUTUYECKOE JIOKA3aTEIILCTBO PABHOMOIIIHOCTH JABYX MHOXECTB.

3auamue 2 (1 yac). Cuemmusie MHOINCECTNBA
Marepuan s 0OCBOCHUS
1. KoneuHble MHOXECTBa W OINEpalMd HaJ HUMHU; MOIMIHOCTh. CBSI3b C KOMOMHATOPHBIMU
3aJlagaMH.
2. MomHocTs OyneaHa KOHEUHOTO MHOXKECTBA.
3. CdyeTHBIC MHOXECTBA.
4. Jloka3aTeabCTBO CYETHOCTH MHOXKECTBA.

3anamue 3 (1 uac). Mnoocecmea mownocmu KOHMUHYYM

Marepuan 115 OCBOCHUS
1. MHoxecTBa MOIIHOCTH KOHTUHYYM Ha YHCJIOBOW MPSIMOM, Ha KOOPJMHATHOMN TJIOCKOCTH.
2. Jloka3arenbCTBO KOHTHHYYAIBHOCTH MHOXKECTBA.
3.  MmuoxectBo Kanropa.

3auamue 4 (1 yac). Mempuueckue npocmpancmea
Marepuain Juisi OCBOCHHS
1. Baxneiimue npuMepbl METPUYECKIX TPOCTPAHCTB.
2. CXOIUMOCTB MOCIIEOBATEILHOCTH TOUEK B METPHUECKOM IIPOCTPAHCTBE.
3. CrpoeHue TOUE€UHbIX MHOKECTB B METPUUYECKOM IPOCTPAHCTBE.
4. HenpepbIBHbIE OTOOPAXKEHUS METPUUECKUX MPOCTPAHCTB.
5. Cxumaromue 0ToOpaXeHNs METPUUECKUX TPOCTPAHCTB.

3ausmue 5 (1 yac). Hopmuposanusie npocmpancmea



Marepuan s OCBOCHUSA
1. TloHsATHE HOPMUPOBAHHOT'O IPOCTPAHCTBA.
2. Tlpumepsl HOPMUPOBAHHBIX TPOCTPAHCTB.
3. Mertpuka B HOpMHUPOBAaHHOM IPOCTPAHCTBE.
4. banaxoBbl npoctpaHcTBa. [Ipumepsl.

3anamue 6 (1 uac). I[lpocmpancmea co ckanApHvIM NPOU3EEOEeHUEM
Martepuan Juisi OCBOCHHS
1. TloHsTHE MPOCTPAHCTBA CO CKAISAPHBIM MPOU3BEICHUEM.
2. Hepasenctso Kommu-byHsikoBckoro.
3. Hopma u mMeTpuka B IpOCTPAHCTBE CO CKATSIPHBIM MTPOU3BEICHUEM.
4. T'mnarOepToBbl MpocTpancTBa. [Ipumepsl.
5. OproroHangbHBIE BEKTOPHI B THJILOEPTOBOM ITPOCTPAHCTBE.

7. IlepeyeHb OCHOBHOW M [ONOJHHUTEJbHOW yueOHOH JuTepaTypsbl, UHTEepHeT-pecypcoB,
HEO0XO0AUMBIX VISl OCBOCHUS JUCIHUIIMHBI

OcHoBHas JinTeparypa

1. beikoBa, O. H. Teopus ¢pyHKIu NEeHCTBUTENLHOTO MEPEMEHHOIO : yueoHoe nocobue / O.
H. Beixosa, C. 1O. Koysirun, b. H. Kykymkus. - Mocksa : KYPC : UHOPA-M, 2019. - 196
c. - ISBN 978-5-905554-21-6. - Tekcr : onekrtponssii. -  URL:
https://znanium.com/catalog/product/1027407

2. Harancon, U. II. Teopus ¢yHKIMII BeleCTBEHHOW MepeMeHHON : ydyeOHoe mocobue /
W. I1. Hatancon. — U3x. 3-e. — Mocksa : Hayka, 1974. — 480 c. : wi. — Pexxum noctyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=459802

3. Tpenorun, B. A. ®ynkuunoHansHbIi aHamu3 : yaeOHuk / B. A. Tpenorun. — 3-e u3z., ucmp.
— MockBa : @uszmariur, 2002. — 488 c. — Pexxum gocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82613

JlonoJIHNTEIbHAS JIUTEpaTypa

1. Koamoropos, A. H. DneMeHTsl Teopun GyHKIMI U (PyHKIIMOHAILHOTO aHAIU3a !
yuebnuk : [16+]/ A. H. Konmoropos, C. B. ®omuH. — 7-¢ u3a. — Mocksa : ®u3MaTiuT,
2012. — 573 c. — (Knaccuueckuii yHUBEpCUTETCKUH y4eOHHK). — PexumM qocTyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=82563

2. Tpenorus, B. A. 3agaun u ynpaxHeHUs 10 QYHKIIMOHAITBHOMY aHAIH3Y : ydeOHOe
nocobue / B. A. Tpenorun, b. M. [Iucapesckuii, T. C. CoboneBa. — 2-€ u3Ja., UCIIp. U
nom. — Mocksa : ®uzmatiut, 2005. — 240 c. — Pexxum nocTyma: 1mo moamnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=82612

3. VYuwsuos, II. JI. [eiicTBUTEeNbHBIA aHANMHU3 B 3amadax [DnekTpoHHbid pecype] / I1. JI.
VYawsiHoB, A. H. baxsanos, M. U. JIpsuerko u ap. - Mocksa : ®DU3MATIINUT, 2005. - 416
c. - ISBN  5-9221-0595-7. -  Tekcr : onektponsbii. -  URL:
https://znanium.com/catalog/product/544632 (mara obpamenus: 19.05.2023). — Pexum
nocTyma: mo moanucke. https://znanium.com/catalog/product/544632

IIporpaMmHBbIe NPOAYKTHI

1. GeoGebra Classic
2. Microsoft Office Excel
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JIuct cornacoBanus pabodeil mporpaMMel
y4eOHOM JHCUUIUIHHBI (IPAKTHKH)

Hanpagaenne noarorosku: 44.03.01 Ilexarornyeckoe o6pasoBanue
Ipoduae: MaremaTuka

PaGouas nporpamma Teopus ¢pyHKuuii 1eliCTBHTEIbHOIO NEPEMEHHOI0
Cocrasurens: 0.B. Makeesa — Yabsanosek: Yal'lly, 2023.

IIporpamma cocTaBieHa ¢ y4eToM (peflepanbHOrO TrocyAapCTBEHHOTO
obpa3oBaTeJbHOrO CTaHAapTa BhICIIEro o00pa3’oBaHWA MO  HaNpaBIeHHIO
TIOATOTOBKH 44.03.01 ITeparormyeckoe oGpasoBaHue, NMPodGHIL IOANOTOBKH
«MaremaTuka» yTBepKIEHHOro MHUHHCTEPCTBOM 00pa3oBaHMs W HayKH
Poccuiickoii Penepaivu, # B COOTBETCTBHH ¢ y4eOHBIM ITAHOM.

CocraButenn “/MD»/ ’ 0.B. MakeeBa (1oAnucs)

Pabouas nporpamma y4eOHONH aucHMIUIMHE! (TPakTHKH) ofoOpeHa Ha 3acefaHHH
Kadezpsl BeICLIeH MaTeMaTHKH «23» Mas 2023r., npotokon Ne 10
3aseayrommii kadeapoii

,/‘/"" H.B. Cronsposa 9307 25

fw@m«w pacwugpoasa noonucu dama

PaGouas nporpamsia yueGHOM AMCUMIUIMHBEI (NPAaKTHKH) COMJIACOBAHA C
Ll

Oubnuorexo !

Cotpyanuk 6n6nnor/eri/2/ o2

A 10.B. Mapcakosa 578
oa;

blancth noonucs pacuugposxa noonucu

ma

[Tporpamma paccMoTpeHa U o00peHa Ha 3ace[laHWU YYeHOro cosera (akyabTera
(hH3UKO-MaTEMAaTHYECKOr0 M TeXHOJOrH4Yeckoro obpaszosanus "26" mas 2023 r.,
npoTokon Ne 5
Ilpeacenarens ydeHoro cosera (QakyiabTeTa (U3MKO-MATEMaTHUECKOTO M
TEXHOJIOIHYECKOro 06pasoBaHust

7 LY A EM.I'pomoBa 2 667234

7

AUNHAR ROOAUCH pacuughposxa noonucu dama
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