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1. HEJIb OCBOEHUA JUCHUIIVIMHBI (MO Y JIS)
Heabio ocBoeHUsT MUCIMIUIAHEI « Teopust GyHKIMA JEHCTBUTEIHHOTO TIepe-
MEHHOTO» SIBJISIIOTCSl (HOPMUPOBAHUE 3HAHUM, YMEHUM, HABBIKOB U TUYHOCTHBIX Ka-
YECTB, XapaKTePU3YIOIINX TOTOBHOCTh OaKalaBpa K TUIAHUPOBAHUIO U JIOCTHKEHUIO
pohecCHOHATBLHON Kaphephl.

Koa xomme- NHaukaTopsbl JOCTHXKEHUS] KOMIIETEH-
Coaepxanue KOMIeTeHUMHU N
TeHI UM 1107071
VYK-1 Cnocoben ocymiectBisATh mouck, | YK-1.1. 3HaeT oCHOBHBIC TIOHSTHS U T10-
KPUTHYECKUM aHaIu3 W CHUHTE3 | JoxeHus teopun Jlebera.
uHpOpMaLUK, TPUMEHATH CHU- | OCHOBHBIE METOMBI I0KA3aTEIILCTBA, U all-
CTeMHBIM moAXoJ 1jisi peweHus | roputMbl TOII.
IIOCTaBJICHHBIX 3a1a4 VYK-1.2. Mcrionb3yeT OCHOBHBIC 3HAHHUS
KJIACCUYECKUX PA3EIOB MATEMATUKU U
anroputmsl TOII
VK-1.3. AHanm3upyeT UCTOYHUKH UHPOP-
MaIiH C LEJIbI0 BBISIBICHUS UX IPOTUBO-
pEUMii M MIOMCKA JIOCTOBEPHBIX CYKIECHUMN.
[K-1 Cnoco0Oen ocBauBath u ucnoib- | [IK-1.1. TIpumMeHsieT OCHOBHBIE aro-
30BaTh 0a30BbIC Hay4YHO- Teope- | putMbl TD/III Bo Becex pazaenax maTteMa-
TUYECKUE 3HAHUS KJIACCUYECKUX | TUYECKOTO 3HAHUS.
pa3zieJI0B MaTEMaTUYECKON [IK-1.2. Bnageer HaBBIKAMH MaTeMa-
HayKH, 0a30BBIMU UJICSIMU M M€~ | THYECKOTO MOJICIMPOBAHUS TIPU PEIICHUU
TOAAMHU MaTEMaTUKH, CHCTEMOM | MPAKTUYECKUX 3a]au.
OCHOBHBIX MaTEMaTUYECKUX
CTPYKTYp ¥ aKCUOMAaTUYECKUM
METOJIOM.
I1K-3 CriocobeH npoBecTH aHaIU3 U IIK-3.1. YMmeer noka3piBaTh U3yUEHHbBIE

FE€OMETPUUECKYIO0 UHTEPIIpETa-
110 GOPMYJIHPOBOK M TEOPEM U
MPUMEHSTh [IPH PELICHNUH 33]1a4.

teopeMbl TO/III, YMeer aHanu3upoBaTh
IIPOMIEHHBIN KypC.

[IK 3.2 3Haer 1 NOHUMAET aKTyalbHbIE
po0JIeMbl, BEIXOJIAIINE 32 paMKU y4eO-
HOM MH(OpMalMK, yMeeT IPUMEHSTh pa3-
JIUYHBIE METOABI U TEXHOJIOTUH JUIs pele-
Hus 3ana4d TOJIIL.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE QCHOBHOI71 HNPOPECCH-
OHAJIBHOU OBPA30OBATEJIBHOU ITPOI'PAMMBI

Huctunnuna b1.B.04. «Teopust pyHKIMI 1€HCTBUTENIBHOTO IEPEMEHHOTO)
BXOJIUT B 4YacTh, (GopMuUpyeMas Y4YaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHUH
HarnpaBiaeHus: noarotoBku 44.03.05. [Ileoacoeuueckoe obpasosanue, mnpoduin
«Maremaruka» u «Hpopmarrka» (kBaaudukamus — «0akaiaBp») U U3y4aeTcs B

9 cemecTtpe.

Hucuunnuna b1.B.04. «Teopust yHKUMA 1€HCTBUTEIBHOTO IEPEMEHHOT0» Oa-
3UPYETCS Ha KOMITETCHIIUSIX, 3HAHUSAX U YMEHUAX, CPOPMUPOBAHHBIX B XOJC U3yUe-
HUS JUCHUIUIMH «Marematndyecknuii aHanus», «BBOJHBIM KypC MaTEMATHKH,
«BpIcmast MaTeMaTHKa.




KoMmnerenuu cpopMrupoBaHHbIE B IPOLIECCE U3YUYEHUS AUCLUIIINHBI HEOO-
XOJUMBI JJI1 OCBOCHUS CoiepKaHust TUCUUIUINH « Teopust pyHKINNH KOMIUIEKCHOTO
nepeMeHHoro», «luddepennumanbapie ypaBHeHU», « Teopusi BEpOSITHOCTEN U Ma-
TEMaTHYECKON CTaTUCTHKWY, «JuddepenunanbHas reomMerpus», «Kypchl o BbI-
O0py», BBIIIOJHEHUS 3a1laHUi (Y4E€OHOW, MPOU3BOJICTBEHHON MPAKTHK, HAYYHO-HC-
CJIEIOBATENBCKOM paOOThI U BBITYCKHON KBaTU(UKALMOHHON pabOThI).

3. IJIAHUPYEMBIE PE3YJIbTATHI OBYUEHHUS IO JUCIUATLJIVHE
(MOJIYJIIO)

JlucrumuirHa HarpaBiieHa Ha ()OPMHPOBAHUE CICAYIOMNX KOMIICTCHITUHN BbI-
nyckauka: YK-1, I1K-1, I1K-3
B pe3ynpTaTe n3ydeHus TUCHUIUTMHBI 00yJarouecs! JTOIKHBI:

Koa xomnereH-
11070

3Haer

Ymeer

Baageer

YK-1.
CriocobeH ocy-
HICCTBIISATH T10-
UCK, KpUTHYE-
CKUH aHAJIU3 U
cuHTEe3 UHGOP-
MaIuu, mpume-
HSTh CUCTEM-
HBIN OIXOM IS
pelieHus mo-
CTaBJICHHBIX 3a-
naq

- OCHOBHBIC MOHSTHS U
MOJIOXKEHUS TEOPUU
GyHKIMA 1eHCTBUTEIIb-
HOT'O TIEPEMEHHOTO.

- U3JI0)KUTH OCHOBHBIE
TEOPETHYECKHUE TIPO-
0JiIeMBbI B paMKax Mpoii-
JIEHHOTO MaTepHaa,
HaXOJHUTh HEOOX O IH1-
My10 HH(popmaruo, pe-
IPOAYLUPOBATH UMEIO-
nryrocs uHpopmanuio.

- HABbIKAMU MaTeMaTH4e-
CKOI'0 MOJCIIMPOBAHUS
IIPU PELICHNUN ITpaKTHYe-
CKHX 3aJ1a4.

I1K-1. Bnageer
OCHOBHBIMH
TeopeTnye-
CKMMH 3HAHH-
smu, CnocoOeH
BBISIBUTH U MPO-
BECTH aHAIu3

- OCHOBHBIE METOJBI J10-
Ka3aTrelbCTBA M  TEO-
peMbl Teopur (PYHKIIHIA
JICWCTBUTEIIBHON Tepe-
MEHHOU

- HUCIOJIB30BaTh OCHOB-
HBIC 3HAHMS KJaccuye-
CKMX Pa3esioB MaTeMa-
TUKM W  JITOPUTMBI
TOOII npu pemenuun
3a/1a4, IPUMEHATb OC-
HOBHBIC TEOPEMBI U 3a-

- HaBBIKAMU HCIIOJIb30Ba-
HUS 3aKOHOB JIOTUKHU MaTe-
MaTHYECKUX PacCyXICHUN
B JIpYyruX 00JacTsAX dYesno-
BEUECKOM  JESITEIBHOCTH;
COBPEMEHHBIMH TEXHOJIO-
T'UsIMA OOHOBJICHUS U TPH-

B3aUMOCBS3EM a4yl Teopuu (PyHKUMN | MEHEHUs Npo¢ecCHOHab-
bopmy1 u Teo- JEUCTBUTEIILHOTO TIepe- | HbIX 3HAHUMI

peM Teopun MEHHOT'O BO BCEX Pa3zie-

byHKIMI fei- JaXx MaTEMaTHYECKOIo

CTBHUTEIBHOTO 3HaHUS.

IEPEMEHHOTO.

ITK-3 Cnocoben
MIPOBECTH aHa-
JIN3 ¥ TEOMETPH-
YEeCKYI0 HHTEP-
npeTaruio Gop-
MYJIHUPOBOK U
TEOpEM U IpHU-
MEHSTB IIpU pe-
IICHUY 3a]a4.

-3HAeT U MOHHMMAET aK-
TyaJgbHbIE  MPOOJIEMBI
JTUCIUIINHBI, BBIXOAS-
IMe 32 paMKu y4eOHOU
uH(pOpMaLUH.

-COCTaBIIATh MaTEeMaTH-
YEeCKHE MOJIeTH 3ajJad
o Teopuu (PyHKIMHA
JIEHCTBUTEIILHON TEpe-
MEHHOU, HAaXOOUThL CIIO-
COOBI UX PELIeHUN U UH-
TEPIPETHUPOBATH  TPO-
(heccHOHaTbHBINA CMBICT
MOJIyYEHHOTO  PE3YJIb-
Tara.

-HaBbIKAMU  NPUMEHEHHUS
Pa3IMYHBIX METOJIOB U TEX-
HOJIOTHUM JJ1s1 pEIIEHUS pa3-
JIMYHBIX 3aj1ady. Brianeer
HaBBIKaMH JJOKa3aTEIbCTBA
YTBEPKICHHM, HE aHaJIO-
TUYHBIE paHEE U3YYCHHBIM.




4.0BEM JUCHUIIJIMHBI (MO YJIS)
OOmast TpyA0eMKOCTh JHUCIUILIMHBI COCTaBIsICT 2 3a4eTHbIC eIUHUIBI (72
qaca). Jlucruruinaa n3yvaercs B ceMecTpe (ax)
OYHAS ®OPMA OBYUYEHMUSI

TpynoémkocTb

Bup yueOHoii padoTbl B 1.4. 10 cemecTpam

qac.
7

OO0mas Tpy10éMKOCTD IMCLUIUIMHBI 10 YYeOHOMY IIJIaHy 72 72

1. KonTakTHas padora:

nexiuu (o011ee KoJI-BO YacoB, BKIIIOYAS MPAKTUYECKYIO MOJ- 12

12
TOTOBKY)

MPaKTUYECKHE 3aHATHS, CEMUHAPHI U TIp. (00I1Iee KOJI-BO Ya- 20 20
COB, BKJIFOYAs TPAKTUIECKYIO IMOATOTOBKY)

JabopaTopHbIe 3aHATHS (00IIee KOJI-BO 4acOB / BKIItOUas Mpak-
TUYECKYIO MOATOTOBKY)

KYPCOBOE MPOESKTUPOBAHUE

IPYIIIOBBIE, UHAUBUIAYAJIbHBIE KOHCYJIBTAllUA U UHBIE BUbI
y4eOHOI e TeIbHOCTH, IPeayCMaTpUBAIOILUE IPYIIIOBYIO
WA MHIUBUAYAIBHYIO paboTy 00yJaronIuxcs ¢ mpernoiaBare-
aeM

2. O6bem camocTosiTeIbHON padoThl odyuaromuxcs (CPC) 40 40

B TOM YHCIIE YaCOB, BBIJICJICHHBIX Ha MOJITOTOBKY K dK3aMeHY
(3auery)

By npoMeKyTOYHOr0 KOHTPOJIS: 3a4éT

3AOYHAA ®OPMA OBYUYEHUA

TpynoémkocTb
Bun yuedoHoii paGoTbl B 1.4. Mo cemecTpam
qac.

7
OO0wmas Tpy10éMKOCTb TUCIHUIINHBI 10 Y4eOHOMY IUIaHYy 72 72
1. KonrakTHas padora:
aexiuu (o011ee Koia-BO YacoB, BKIIKOYAs MPAKTUYECKYIO 4
MIOJIFOTOBKY)
NpaKTUYECKHUEe 3aHATHsI, CEMUHAPBI U Tp. (00111ee KoI-BO ya- 6
COB, BKJIFOYasl IPAKTUYECKYIO TIOJITOTOBKY)
nabopaTopHble 3aHATHUS (0011Iee KOJI-BO YacOB / BKIIIOUYAst
NPaKTUYECKYIO TIOJTOTOBKY)
KYpCOBOE NMPOEKTHPOBAHHUE
TpYTIIOBBIC, HHMBHY aJIbHBIE KOHCYJIBTAIIUMU W WHBIE BHJIBI
yueOHOIl eI TeTbHOCTH, TPEayCMaTPUBAIOIIKE TPYIIIOBYIO
WA MHIUBUAYATEHYIO paboTy 00yJarOnIiXCsl ¢ Mpero/iaBa-
TeJIeM
2. O0beM caMOCTOATEIbHOI padoThI 00yUYarOLUXCH 62
(CPC)
B TOM YHCJIE YaCOB, BBIJICJICHHBIX HA TIOJrOTOBKY K 9K3a-
MEHY (3a4eTy)

62




TpynoémkocThb
B T1.4. mo cemecTpam
7

3a4ET

Bun yueOHo# padoThI

qac.

Bun npomMexxyToOuYHOro KOHTPOJIS:

5. COAEP KAHUE JNUCIHUIIJIMHBI MOAYJIA)
ouHasi popma 00ydeHust

Ne | HaumeHoBaHue Tembl (pa3jiena) Oomas Tpy- | TpyaoéMkocTh Mo BHIAM y4eOHBIX 3aHATHH
n/n AMCHUIJINHBI (MOIYJIs1) N0EéMKOCTH B (B akaj.yacax)
aKaj.yacax Jlex/ Jla6 / Ip/ Cp
Np.NOAT. | NP.MOAT. | TP.IOAT.
1 | DiemMeHTbl TEOPUU MHOXKECTB. 6 2 4
2 | MeTrpuieckue mpoCTpaHCTBa. 12 2 4 6
3 | JIuHelHbIC MPOCTPAHCTRA. 10 2 2 6
4 | HopMupoBaHHBIE POCTPAHCTBA. 10 2 2 6
Jluneitnple GyHKIIMOHAIBI U JIMHEH- 8 2 2 4
5 | HBIe omepaTopsl B HOPMUPOBAHHBIX
POCTPAaHCTBAX.
6 | Mepa mJIOCKUX MHOKECTB. 6 2 4
7 | I3MepuMble MHOXKECTBA. 8 2 2 4
8 | UnTerpan Jlebera. 12 2 4 6
Kypcosoe npoexmuposanue X -
Koncynemayus k sx3ameny X -
Ilooecomoska k sx3ameny (3auemy) X
Hroro: 72 12 20 40

3a04Has popma 00yueHus

Ne | HaumeHoBaHue Tembl (pa3gena) Oo0mas Tpy- | TpynoéMkocTh Mo BHIaM y4eOHBIX 3aHATHH
n/n AMCHUIJIMHBI (MOIYJIs1) J0EMKOCTDH B (B akaja.uacax)
akaj.yacax Jlex/ JIao / p/ Cp
Np.NOAT. | NP.MOAT. | TP.NOAT.
1 | Merpuueckue npocTpaHCTBa. 18 2 16
2 | JluHeWHBIC POCTPAHCTBA. 16 2 14
3 | HopmupoBaHHbIe IPOCTPAHCTBA. 20 2 2 16
4 | Nurerpan Jlebera. 18 2 16
Kypcosoe npoexmuposanue X -
Koncynemayus k axzameny X -
Iloozomoska k sx3ameny (3auemy) X X
Hroro: 72 4 6 62




5.1. Conep:xkanue pa3aesioB IMCUUIIIMHBI (MOYJIA)

Tema 1. DiieMeHTbI TEOPUM MHOMKECTB.

ITonsaTre MHOXKeCTBO. CUeTHBIE M HECUETHBIC MHOKECTBA. DKBUBAJICHTHOCTH MHO-
KCCTB. MOHIHOCTI) MHOJKCCTBaA.

Tema 2. MeTpudecKkue NpoOCTPAHCTBA.

ITonsiTHE MeTpUYecKOro npocTpancTBa. CxoauMocTh. OTKPBITHIE U 3aMKHY-
Thle MHOXecTBa. [lonHOTa MeTpuyecKuX npocTpaHcTs. [IpyuHIuI coxuMarommx
oToOpakeHnid. KOMIAaKTHOCTh MHOKECTB B METPHUUYECKUX MPOCTPAHCTBAX.

Tema 3. JIuHeiiHbIe MPOCTPAHCTBA.

JIuneiinpie npoctpanctBa. [Ipumepsl. JInneiinas 3aBucuMocThb. JInHelHble QyHK-
MOHAJIbI. BBIMyKiible MHOXKECTBA U BBINYKJIbIE (PyHKIHOHANBL. Teopema Xana—ba-
Haxa.

Tema 4. HopmupoBaHHbIE POCTPAHCTBA.

Hopmuposanuslie npoctpadcTBa. EBKianmoBsl npoctpancTBa. HepaBeHncTBo bec-
censt. PaBenctso [lapceBans. 3aMKHYTBIE OpTOrOHAJIbHBIE CUCTEMBI. [10JIHBIE €B-
KJIMAOBBI TpocTpaHcTBa. Tepema Pucca-Ouiepa.

Tema 5. JIuHeiiHble (PYHKIMOHAJIBI U JINHEHbIE ONIEPATOPbI B HOPMHPOBAH-
HBIX POCTPAHCTBAX.

Jlunelinpie PYHKIIMOHAIBI HA HOPMUPOBAHHBIX MPOCTPAHCTBaX. Teopema XaHa-
banaxa B HOpMUPOBAHHOM IPOCTPAHCTBE. JINHEHHBIE ONEPATOPHL.

MOAVYJb II. MEPA, UBMEPUMBIE ®YHKIIUHU, UHTEI'PAJL

Tema 6. Mepa mJI0CKMX MHOKECTB.

Mepa sieMeHTapHbIX MHOXKECTB. Jleberopa Mepa MmiIoCKUX MHOXKECTB. A JII1-
TUBHOCTb U O ~ aJIMTUBHOCTh MEPHI.

Tema 7. U3mepumbie MHOXKeCTBA.

OmnpeneneHre 1 OCHOBHBIC CBOMCTBA M3MEPUMBIX GyHKIMN. JIeHCTBUS HAT
U3MEPUMBIMU (QYHKIMSIMU. DKBUBAJIECHTHOCTh. CXOAMMOCTH MOYTH BCIOy. CX01u-
MOCTb 1o mepe. Teopema Eroposa.

Tema 8. UnTerpasu Jlebdera.



Omnpenenenue nnrerpana Jlebera. OcHoBHBIE CBOICTBa uHTerpasna Jledera. Ilpe-

JIENBbHBIN Mepexo/ 1Mo 3HakoM nHTerpaia. CpaBHeHnue uHrerpana Jlebera c unre-

rpasioMm Pumana.

6. YA EBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOATEJIb-
HOWM PABOTHI OBYYAIOIIINXCA

HanmMeHoBaHue pa3iesia 1M CHUTLTHHBI

Bua camocTosiTe/iIbHOM padoThl 00y4aOIINXCSH

1 | [loAroTOBUTH TEOPETHUYECKYI0 4YacCTh 10
Teme: « MeTpruiecKrue MpoCTPaHCTBA»

KoncnekrupoBanue y4yeOHOMN, HAyYHOW M MEPUO-
JUYECKOU JIUTEPATYPBHI.

2 | Pemenue 3a1a4 no remam:

«Metpuueckue NpoCcTPaHCTBAY.
[ToaroTOBUTH TEOPETUYECKYIO YacTh IIO
teMe: «llomHble MeTpuyeckue HpoCTpaH-
CTBa»

npopaboTKa yueOHOro MaTepHaa, peleHue 3aaad,
KOHTPOJIbHBIE pabOTHI, TIOATOTOBKA U 3allUTa pe-
(epara, paboTta ¢ TecTaMu U 3aJaHUSIMH, KOHCIIEK-
TUPOBAHUE OTJIEIbHBIX BOIIPOCOB.

3 | Pemenue 3amaq o teme: «JIuHEHHbIC Ipo-
CTPAHCTBa»

[IoAroTOBUTE TEOPETUYECKYK) 4YacTb IO
teme: « HopmupoBaHHbIE IPOCTPAHCTBAY

npopalboTka yueOHOro MaTepuasia, oAroToBKa pe-
(depaToB M JOKIAJ0B K YUaCTUIO B TEMAaTHYECKUX
JIMCKYCCHSIX, paboTa ¢ TeCTaMH U 3aJaHUSMHU.

4 | Pemenne 3amau no teme: «HopmupoBan-
HBbIE TPOCTPAHCTBA»

[IoAroTOBUTE TEOPETHUYECKYHD 4YacTh I10
TeMe: «EBKMIOBBI TPOCTPAHCTBA»

[Nouck Hay4HBIX MyOIMKAKUNA U SJTEKTPOHHBIX UC-
TOYHUKOB MH(OPMAIUH, TIOATOTOBKH 3aKIFOUCHHUS
1o 0030py nHpOpPMAIIHH.

5 | Pemenue 3amau no teme: EBKiIMI0BBI po-
cTtpa”cTBa. IIOATOTOBUTE TEOPETUYECKYIO
qacTh Mo TeMe «JInHelHble (yHKINOHAIBI
U OIIEPATOPBI»

npopaboTKa y4eOHOro Marepuaia, pa3doop TeCToB
10 JTaHHOM TeMe, pelieHue 3a/1a4, KOHCIIEKTUPOBa-
HHE OTACIIBHBIX BOITPOCOB.

6 | [loAroTOBHTH TEOPETUYECKYI0 YacTh IIO
Teme: «M3mepumble PyHKIUN»

npopaboTka yueOHOro Marepuaina, 0o0paboTka aHa-
JUTUYECKUX JAHHBIX, PELIeHUe 3aja4, KOHTPOJIb-
HBIE paboTHI, paboTa C TECTaMH U 33JaHUSMH, KOH-
CIIEKTHPOBAHUE OT/IETbHBIX BOIIPOCOB.

7 | IloaroToBUTh TEOPETHUYECKYID 4YacThb IO
teme: «MHTterpan Jlebera»

npopaboTka yueOHOro Marepuaia, oopaboTka aHa-
JUTUYECKUX JAHHBIX, PELICHUE 3aja4, KOHTPOJIb-
HbIe paboThl, paboTa ¢ TECTaMU U 33JaHUSIMH, KOH-
CIIEKTHPOBAHUE OT/IETbHBIX BOIIPOCOB.

8 | [loBTOpUTH BeCh MPONICHHBINA MaTepHa

npopaboTka yuyeOHOTo MaTepuana, 0opaboTka aHa-
JUTHYECKUX JTaHHBIX, PEIICHHE 3a7ad, KOHTPOIb-
HbIe paboTHI, paboTa ¢ TeCTaMH U 3aIaHUSIMH, KOH-
CHEKTUPOBAHUE OTJEIBHBIX BOMPOCOB.

7. ®OHA OHEHOYHbLIX CPEACTB

7.1. OnleHOYHbIE MaTepHUAJbI Il IPOBEAeHNs TEKYIero KOHTPOJIsl ycneBae-
MOCTH




Ne HanmeHoBaHMe TeMbI CpencrBa Tekyulero koutpojsi | Ilepeyenn komme-
n/n (pa3nesa) QM CHUIIUHbBI ycreBaeMoCTH TeHI NI
(MmonxyJis)
1 | Dnementsl Teopuu MHO- | Haiitu oOwenunenue, mnepecede- | YK-1
JKECTB. HUE, Pa3HOCTh U CUMMETPUUYECKYIO
Pa3HOCTD CICAYIOIIMX MHOKECTB
1) A=[0, 5]; B=[-2; 7].
2) A=[-0,10]; B=[1, +0]
2 | Merpuueckre  mpoctpaH- | OnpenencHue METPUYECKOTO  IPO-
CTBA. cTpancTBa. [lokasaTh, 4To MHOXKeCTBO | VK-1, [TK-1
YIOPSAAOYSHHBIX Tpynn U3 1 neicTBH-
TEIbHEIX Uucel X = (X1’ ) O Xn) c
paccrosiHueM
n
2
,O(X, y):'\/Z(yk _Xk) o0pa-
k=1
3yeT METPUYECKOE ITPOCTPAHCTRO.
3 | JIuneiinbie MPOCTPAHCTBA. O6pa3yer s nuneiinoe noanpoctpan- | YK-1, TTK-1.
cTBO npocTpancTa R* Muoxectso V,
3aj1aHHOE T10 TIPaBUITY
V = {(x1,x2,x3,%4): %1 — 2x3 = 0};
V = {(x1, %2, %3, %4): %3 + x4 = 1}.
4 | HopmupoBaHHbie nipocTpaH- | Haiitu Hopmy y = sinx + cosx YK-1, TTK-1.
CTBA. a) B poctparctee C[0;2 7 ]
6) B mpoctpanctee h[0, 2 7 ]
5 | Jluneiinpie GyHKIMOHAIBI U | JInHEHHbIH (GyHKIMOHAT F € | TIK-1, TIK-3
JTUHEIHBIE omepaTopsl B clor .
HOPMHPOBAHHBIX MPOCTPAH- [_ 6’ H]SaHaH bopmyroit
CTBax. 0
F(f) = f 7Tcosxf(x)dx
Y
2
— f sinxf (x)dx
0
1
+2f(0) -5/ (3)
= f(m)
6 | M3MepumMbie MHOXKECTBA. Jlokaszarb, 4TO €ciu Ha HU3MEPUMOM
MHOXecTBe E n3Mepumas q)yHKHI/ISI HK-3
YIOBJIETBOPSIET HEPAaBEHCTBY
f(x)<9(x), TO
[ £ 09dx < [ g(x)dx.
E E
7 | Uarerpan JleGera. [Ipu kakux 3HaueHusx o u P cyme- | [TK-3

ctByet unterpai Jlebera na [0,40) ot
dyrkmmn f(x) = x%Infx?




=

7.2. OnleHOYHbIE MATEePHUAJIbI JJISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHU
1. Cemectp — 7; ¢popMa aTTecTAIUM — 3a4eT.
2. [lepevyeHb BONIPOCOB K 3a4eTy

Ilpumepnvle sapuanmul KOHMPOALHBIX PAdOmM

3AJAHUSA TIPOMEXYTOYHOI'O KOHTPOJISA 11O MOAYJIIO Ne 1.
Bapuant Ne 1.

Onpez[eneHI/Ie MCTPHUUYCCKOI'O IMMPOCTPAHCTBA. HOKaBaTB, YTO MHOKECTBO YIIOPAAOUYCHHBIX

- N oo X= (X, Xy peeey X))
pyIIr u3 JCUCTBUTCIIBHBIX YHUCECII C paCCTOSSHUEM

,O(X, y) = '\/Z(yk - Xk)2
k=t 00pa3yeT MeTpHYECKOE IPOCTPAHCTBO.

Cla,b] _

Jloka3zats, 4To HOPMHUPOBAHHOE MPOCTPAHCTBO

Bapuant Ne 2

Jloka3arh, 4TO MHOKECTBO BCEX HEMPEPHIBHBIX HA [a,b] GyHKIUI 00pasyeT METPUUYECKOE

MMPpOCTPAHCTBO, €CJIM IIOJ PACCTOSIHHUEM MCKAY ABYMS 3JICMCHTAMHA f n 9 9TOI'O MHOXXCCTBA

p(f.9)=max!| f(x)-g(x)]

OIPEAEIUTD asxs<b .

L,[a,b] [a,b]

HOKaSaTb, 4TO MMPOCTPAHCTBO , COCTOAIICC U3 HCIIPCPBIBHBIX HA JIeHCTBU-

b
(f.9)=]f(x)g(x)dx

TEJIbHBIX (PYHKLHUH, CO CKAISIPHBIM IPOU3BEIEHUEM a

KJIJIOBBIM IIPOCTPaHCTBOM.

ABJIACTCA €B-

Bapuant Ne 3

n
1. Tlokazars, uro N~ meprOe apupMeTHUecKoe MPOCTPAHCTBO R" snementamu KOTOPOTO
CIyKaT i X:(Xl’XZ""’Xn) o
y CHUCTEMEI IENCTBUTEILHBIX YHCEI , C OOBIYHBIMH OTICPAIUSIMU
n
(x,y)= z XY,
i=1

CJIOKCHUA 1 YMHOXKCHUA U CKAJIPHBIM IPOU3BCACHHUEM
JOBO IMPOCTPAHCTBO.

€CTh CBKJIIN-

n
2. Tlokasatb, 4to eciu B aeiicTButensHoM |1 — MepHOM mpocTpaHCTBe R" ¢ snemenramu

n
1% ll=Y|x,|
k=1

X= (Xl’ X2 L X”) MOJIOKUTH
HBIM

, TO 3TO MPOCTPAHCTBO OyI€T HOPMUPOBAH-

Bapuant Ne 4



Hoxazatb, 4yTo by . METPUYECKOE TPOCTPAHCTBO.

2

Pa3noxuth QpyHKIUIO y=X B psia @ypbe B HHTEpBaJie (_7[ ' 7T ) ,

Bapuant Ne 5

HOKa3aTB, YTO MHOXECTBO YIIOPAAOUYCHHBIX I'PYIIIT U3 n I[BﬁCTBHTGJ'IBHBIX YHuCCI

X= (X1’ Xy reees Xn) C pacCTOSIHHEM
POCTPAHCTBO.

o0pasyer MEeTpU4eCcKoe

o _ n
HOKaSaTb, 4TO €CJIM B ACUCTBUTCIBHOM n MCPHOM IIPOCTPAHCTBE R C JJICMCHTaMH

X= (Xl’ X2 e X”) MOJIOKHUTH
BaHHBIM.

, TO 3TO MPOCTPAHCTBO OYyJIET HOPMHPO-

Bapuant Ne 6
Cla,b] _

Jloka3zaTs, 4TO METPUYECKOE TPOCTPAHCTBO.

I[OKaSaTI), 4qTo R ~ HOPMHPOBAHHOC IIPOCTPAHCTBO

Bapuanrt Ne 7
SBAsieTcs M MHOXKECTBO JEMCTBUTEIBHBIX YACET METPUYECKUM ITPOCTPAHCTBOM, €CIIU

pacCTOAHNUEC MCKIY BJIEMCHTAMU 3TOI'0 MHOKECTBA OIIPECACIUTD p(X, y) :l X y | .

n
HOKa3aTB, YTO €CJIN B ACUCTBUTCIIBHOM n _MCpHOM MMPOCTPAHCTBEC R C DJICMCHTaAMH

I x1l.= max | X, |

X= X, X
(Xl’ 21t n) MOJI0KHUTh I<ksn , TO 3TO TIPOCTPAHCTBO OYJET HOPMHU-
pOBAHHBIM.

Bapuant Ne 8

HOKEBE[TB, YTO MHOXKECTBO YIIOPAAOUCHHBIX T'PYIIT U3 n JEHCTBUTEIIHLHBIX YUCEII

P(X,Y)ZmaX|yk—Xk|

X= 00, %101 X,) C pacCTOsTHHEM 1<ksn o0pa3yeT MeTprudecKoe
IPOCTPAHCTBO
Pasnoxuts Qynximio y=X4 pan Oypre B UHTEpBalie ©, 2”).

BapuanTt Ne 9



Iloka3aTp, 4TO B IPOCTPAHCTBE L, [-7,7] HEIPEPBIBHBIX Ha [-7,7] ¢byHKUMH TpUTO-

cosnt,sinnt (n=12,...)

HOMETPHYECKasi CUCTEMA Y2, o0pa3yeTr OpTOroHAILHYIO CH-

CTEMY.

EBKJII/II[OBO MMPOCTPAHCTBO KaK HOPMHUPOBAHHOC.

BapuanT Ne 10
JInHeliHasg HE3aBUCUMOCTb OPTOIOHAJIBHOM CUCTEMBI.

HopMupoBaHHOE MPOCTPAHCTBO KaK METPUUYECKOE.

3AJAHUSA TIPOMEXYTOYHOI'O KOHTPOJIA 11O MOAYJIIO Ne 2.

Bapuant Ne 1.

I[OKaSaTb, 4TO CYMMa KOHCUYHOI'O YHUCJIa USMEPHUMBIX MHOXKXCECTB U3MCPUMA.

Jloka3aTb, 4TO ec Ha n3MepuMoM MHoxecTBe E 3amana nsmepumast QyHKIHS F(¥)
c=const o

j cf (X)dx =¢ j f (x)dx

Bapuant Ne 2.

I[OKa'?uaTb, 4TO MEPECCUCHUC KOHCYHOI'0 YMCJia USMEPHUMBIX MHOXKXCCTB U3MCPUMA.

I[OKaBaTI), 4TO €CJIM Ha UBMCPUMOM MHOKCECTBC E 3agansl HU3MCPUMBIC (1)yHKI_[I/II/I f (X) 151

90 1o

{ j f(x) + g(x)}dx = j f (X)dx + j g(x)dx

Bapuant Ne 3.

Jloka3zaThb, uTo ecinu PyHKIUS f(x) u3MepuMa Ha MHOkecTBe E, To n3mepruMbl pyHKIMH
cf (x), f(x)+c, c=const

Jloka3zaThb, 4TO eciu Ha u3MepuMoM MHOkecTBe E n3mepumas GyHKIUS yIOBIETBOPSIET

ycrosnio & =f()=b , TO

amE < J. f (x)dx <bmE

E

Bapuant Ne 4.



1. [oka3aTh, uTO e€ciu (PyHKIUU F(%)  9(x) W3MEpUMBI Ha MHOKeCTBE E, To n3mMepumsl

Gynxmumn f)+9(x), f£()-9(x)

2. Jlokazatp, 4TO €ciu Ha U3MepUMOM MHOkecTBe E u3Mepumast pyHKIMS yAOBIETBOPSET

HEPaBEHCTBY F(x) <9(x) , TO

j f (x)dx < j g(x)dx

BapuanT Ne 5.
1. JlokazaTk, 4TO ecinu PyHKIIUU () u 9(x) M3MEpUMBbI Ha MHOKeCTBE E, TO u3amMepumbl

2. Jlokasatk, 4TO Pa3HOCTh U CHMMETPUYECKAast Pa3HOCTh JBYX H3MEPUMBIX MHOKECTB H3-
MEPHUMBI.

Tecmoevie 3a0anun 0na mexkyuyeco KOHmpoaa no oucyunaune « Teopuu ghynkyuu oeii-
CMEUMENIbHO20 NEPEMEHHO20.

MOAYJIb 1. Merpuyeckue, JUHelHbIe, HOPMHPOBAHHbIE 1 €BKJIN/0BbI IPOCTPAH-
CTBA.

Bapmuanr 1.

1. Muoxecrso N HATYPaJbHBIX YHCEI SBISCTCS:
1) KOHEYHBIM;
2) CYETHBIM;
3) mycThIM;

4) HEeCUETHBIM.

2. Kakas u3 crnexyromux QyHKIui 3a1aeT MeTpuky Ha R

1) PV =XV
2) ,D(X,y)=y—X;
3) ,O(X, y)=|X—y|;

g PY)=sin(x—y)  xyeR

3. Touxka X€X (X —MeTpuyecKkoe MPOCTPAHCTBO) HA3bIBAETCS TOUKOW MPUKOCHOBEHHS
muoxkecTBa M C X | ecniu mo6as ee OKPECTHOCTD COIEPIKUT:

1) onny Touky u3 M;

2) XoTs1 OBl OJTHY TOUKY U3 M;

3) HU OAHOM TOYKH U3 M;



4) KOHEYHOE YHCIIO TOUeK u3 M.

4. B mpoctpaHCTBE Cla,b] HEMPEePBIBHBIX (YHKIHUIT F=1) g OTpe3ke [a,b] HOpMa
ompezensercss GopMyIIO:

NERRET

2) [f+al=f0)+901.

|f]=max! f(|
3) a<x<b :

[fl=min ! f)]|
4) as<x<b

5. Kakoe u3 CICAYIOIUX YHUCIOBBIX MHOKCCTB ABJISACTCA JIMHECHUHBIM IMPOCTPAHCTBOM:

1) N - MHOXCECTBO HATYPAJIbHBIX YUCCII;

2) Z — MHOECTBO LENbIX YUCE;

3) Q ~ Muoxectso paloHaIbHBIX YHUCEIL;

4) R— MHOKECTBO JIEUCTBUTEIIHLHBIX YHUCCII,

n
6. B n " MCPHOM apI/I(l)MeTI/I‘-ICCKOM IIPOCTPAHCTBC R , JJIECMCHTAMU KOTOPOTO CIIy>KaT CHU-

()= 2% +) () = 205 +9)"

1) i 1 3) i )
(V)= (xy)= |20 + )’
2) i=1 : 4) i=1
Bapuanr 2.

1. Muoxkectso @ palMoHaNBHBIX YHCET SIBISETCS:
1) KOHEYHBIM;
2) CYETHBIM;
3) mycThIM;

4) HEeCUETHBIM.

2. Kaxkas u3 cinenyronmux (GyHKITUH 3a1aeT METPUKY Ha



R"={(a;,a,,....a,)|a €R,i=1...n} X,y € R" X = (Xgs Xy yerey X))

y= (yla Yo yn):

P ) = [0 +y,) P y) = (% + yi)?
1) i=1 . 3) i=1l

PO Y) = (3%~ )7 PO Y) = (2% +,)
2) i=1 . 4) i=1 .

3. Touxa X € X ( X —MeTpuuecKoe NPOCTPAHCTBO) HA3BIBACTCS NPeOelbHOLl MOUKOLl MHO-

xectBa M C X | ecnu mo6ast ee OKPECTHOCTH COIEPIKUT:
1) onny Touky u3 M;
2) KOHEYHOE YUCJIO0 TOUeK U3 M;
3) HU oAHOM TOYKH U3 M;

4) 0eCKOHEYHOE YHCIIO TOYEK U3 M.

4. B mpoctpaHCTBe
HOpMa ompeessiercs: GopMyIoi:

R"={(a,a,,....a,)|a €R,i :L...,n}’ xeR", X=(Xgy Xy ey X))
Xl Y%7
1) i=1 .

Xl >
: 3) i=1
Ixl= 3% Ixl=> %
2) EU 4) =

5. Kakoe u3 CICAYIOIUX YHUCIOBBIX MHOKCCTB SABJISACTCA JINHENHBIM MMPOCTPAHCTBOM:

1) N — MHOX)ecTBO HaTypAJIbHBIX YHCEIT;
2) Z — MHOKECTBO IEIbIX YHCET;

3) Q— mmoxecrso palMOHAIBHBIX YHCEIT;
4) C — MHOXeCTBO KOMITIEKCHBIX 4HCell;

6. B namHElHOM mpocTpaHCTBe 1, , JIEMEHTaMHU KOTOPOTO CIIy’kaT BCEBO3MOXHBIE MTOCIIEN10-

X = (Xg, Xy yeeey Xy yen)
N yIOBJIETBOPSIOMINX YCIOBHIO

i Xi2 < 00
i=1

BaTEIIbHOCTU JCHCTBUTEIIbHBIX YHCEII

CKaISIPHOE IPOU3BEICHHE ONpENeIsIeTcs paBeHcTBom: © Y € 1,



(% 9) =206 +¥) (69 =206 +%)"

1) 3)

(X y) = [0 +,)°
4) =

(X y)=3%"Y,
2) i=1

Bapuanr 3.

1. MuoxectBo R feiicTBUTeIBHBIX UnCEN SBIACTCS:
1) KOHEYHBbIM;
2) CUETHBIM;
3) mycThIM;
4) HECUETHBIM

MHOXCECTBOM.

2. Kaxkas u3 cinenyromux GyHKIIUH 3a1a€T METPUKY Ha
R"={(a,a,,....,)|a €R,i=1...n} x,yeR" X = (X, Xp ey X))
Y=Y Y2 ¥i)

POy =20 +)* PL6Y) =2 (% + )

1) i ; 3)
P Y) = [0 +V,)° p(%y)=D1% i |
2) i=1 : 4) i=1 .
Xe X

3. Touka ( X —MeTpuueckoe MpOCTPAHCTBO) HA3BIBACTCS NPeOebHOLl MOYKOL MHO-

xectBa M < X | ecin mo6ast ee OKPEeCTHOCTH COIEPIKUT:
1) ogHy TOUKY U3 M;
2) KOHEYHOE YHCIIO TOUeK u3 M;
3) HU OTHOM TOYKH U3 M;

4) 0eCKOHEYHOE YHCIIO TOYeK u3 M.

4. B mpocTpaHCTBE R"={@.a,...a,)[a <R :]_,...,n}, xeR", x=(x1,x2,...,xn)'

HOpMa onpejenseTcs GOopMyIIOi:

Ixl=> % Ixl [
1) =R 3) =



Ixl= 3% Xl %, |
2) i=1 : 4) i=1

5. Kakoe u3 cieayromux YicIOBbIX MHOXKECTB HE SIBJIICTCS JJUHEHHBIM ITPOCTPAHCTBOM:
2) Q- MHOKECTBO PALMOHAIBHBIX YHCEI,;
3) R — MHOKeCTBO JeiicTBUTEIBHBIX qHCe;

4) C- MHOKECTBO KOMIIJICKCHBIX YUCECII,

6. B nuHeiiHOM mpocTpaHCTBE L[a, b], COCTOSIIIEM U3 HETIPEPHIBHBIX Ha [a,b] JeCTBU-

TCJIBHBIX q)yHKI_[I/Iﬁ f=f (X) , g - g(X) , CKaJIsIPHOC IIPOU3BCACHUC

(f.9)=[ f (x)g(x)dx

OIpCaACIACTCA PaBECHCTBOM

) (f.9)=]f()g(xdx \ (1.9)= [(F00-g0)ax

(f,g)=JIf(X) g(x))*dx

(f.9)=J(f()+g())dx
2) 2 ; 4)

MOAYJIb 2. Mepa, n3mepumble (pyHKIMH, HHTerpaJ Jledera.

Bapmuanr 1.

1. Mepoii unrepBana (a,b) Ha3bIBAETCSI, YUCIIO:

m(a,b)=b—a;
2) m(a,b):b+a;
m(a,b)=a-b

OyHKIHSA F(x) , 3a7laHHAs1 Ha MHOXKeCTBE E, Ha3bIBaeTCs usmepumor, eciu:

1) sto mHOXecTBO E n3mepumo;

E(f >a)={xeE| f(x)>a};

2) mpu mo6oM & U3MEPHMO MHOKECTBO

3) mHOoxkectBo E wm3MepumMo W Tpu  JHOOOM 8 y3MEpEMO MHOXECTBO

E(f >a)={x<E|f(x)>a}

2. Ecnu usmepuMble orpaHuYeHHble (QyHKINN F(x) u 9(x) , 3a/1aHHble Ha MHOXecTBe E,

OKBUBAJICHTHBI, TO



[ £ ()dx < [ g(x)dx

1) E E
[ £0)dx> [ g(x)dx
2) E E

[ £ ()dx = [ g(x)dx
3) E E

Bapuanr 2.

o o *
1. Buemmneii mepoii M E OTPaHUYEHHOT0 MHOKeCTBa E Ha3pIBaeTcCs:

1) TouYHas HYKHSSA TPAHUIA BCEBO3MOKHBIX MEP BCEBO3MOKHBIX OTKPHITHIX OrPaHH-
YEHHBIX MHOYKECTB, cojepKamuxcs B E;

2) TOYHAaAg HUXKXHAA I'paHUIa BCEBO3MOXHBIX MEP BCEBO3MOKHBIX OTKPBITBIX OI'PaHUYCH-
HBIX MHOXXECTB, COACPKAIUX MHOXKCCTBO E;

3) TOYHAasdA BCPXHAA I'paHUIla BCEBO3MOXKHBIX MEP BCEBO3MOKHBIX OTKPBITHIX OI'paHUYCH-
HBIX MHOXXCECTB, COACPKAIIUXCA B E.

2. JlBe hyHKINH F(x) u9 (x) , 34JJaHHBIE HA OZJHOM M TOM € MHOKecTBe E Ha3bIBaroTCs
DKBUBAJICHTHBIMH, €CIIN:

1) mE(f>g)=0;
2) mE(f<g)=0;
3) mE(f #9)=0

3. B omnpenenenun unTerpana Jle6era Toukn X rpynmmpyrorcs:
1) mo npu3HaKy OJIM30CTH UX HA OCH Ox;
2) 1O MPHU3HAKY IOCTATOYHOMN OJIM30CTH COOTBETCTBYIOIINX 3HAUCHUN (PYHKIIHH;

3) MPOU3BOJILHBIM 00Pa30M.
TecTbl HTOTOBOIO KOHTPOJIA

Bapuanr 1.
1. Muoxectso R IEeMCTBUTEIILHBIX YHCEIN SBIISIETCS:
1) KOHEYHBIM;
2) CYETHBIM;

3) mycThIM;



4) HECUETHBIM

MHOXCCTBOM.

2. Kaxas u3 CJIeIYIOIIUX byHKIHI 3a/1aeT METPHUKY Ha

R"={(a,a,,....,)|a €R,i =J,...,n}’ X,y e R“, X = (X0, Xy sy xn)’ Y= (Y1, Y20 Ya)-

PLY) =20 +)" PO =206 +Y)

1) 3)
P Y) =[S0 +V,)° p(xY) =3 % —y,|
2) i=1 : 4) i=1 .
Xe X

3. Touka ( X —MeTpuueckoe MpOCTPaHCTBO) HA3BIBACTCS NPEeOebHOLl MOYKOL MHO-

xectBa M © X | ecriu mo6ast ee OKPECTHOCTh COIEPIKHT:
1) onny Touky u3z M;
2) KOHEYHOE YUCII0 ToYeK u3 M;
3) HU OAHOM TOYKH U3 M;

4) 0eCKOHEYHOE YHCIIO TOYEK U3 M.

4. B mpocrpanctse R :{(al,az,...,an)|aieR,lzL...,n}’ xeR" X = (X, Xy ey X,,)

HOpMa onpeenseTcs GOpMyIIOi:

IxI= 3 Il >
1) i=L : 3) i=1

Ixl= 3% Xl Y%, |
2) EE 4) i=1 .

5. Kakoe u3 CICAYIOIIUX YUCIOBBIX MHOXKCCTB HC ABJIACTCA JIMHEHBIM IMPOCTPAHCTBOM!

1) Q ~ MHOECTBO palluOHAJIBHBIX YHUCCII;

2) R— MHOKECTBO JI€HICTBUTEIIBHBIX quCeClI,

3) C — MHOKECTBO KOMILIEKCHBIX YHCET;



L.[a.b]

6. B nuHeliHOM mpocTpaHCTBE , COCTOSILIEM U3 HENIPEPBIBHBIX HA [a,b] JENUCTBHU-

TeNbHBIX QYHKIHIA f= f(X)1 9= g(x)’ CKaJIAPHOE TIPOM3BEICHHUE ONpPE/ENsIeTCs pa-

(f.9) =] f (x)g(x)dx

BECHCTBOM

| (f.9)=[f(x)g(x)dx ) (f.9)=[(f()—g(x))dx
1 a ; a ;

(f,g)=i(f(><)+g(><))dx (f,g)=\/I(f(x)—g(X))2dx
2) a ; 4) a .

7. I[Be (byHKI_II/II/I f (X) u g (X) , 3aJJaHHBIC Ha OJJHOM M TOM XC MHOXXCCTBC E naswiBarotcs
OKBHBAJICHTHBIMH, CCJIN:

1)mE(f >g):0;
2)mE(f <g):0;
3)mE(f #0)=0

Bapuanr 2.

1. Muoxkectso @ paMOHAEHBIX YHCET SBIISETCS:
1) KOHEYHBIM;
2) CUETHBIM;
3) mycThIM;

4) HEeCUETHBIM.

2. Kaxkas u3 cinenyrommx (GyHKITUH 331a€T METPUKY Ha
R"={(a,,a,,...3,)|a €R,i=1...n} X,y €R" X = (X, Xp peeny X;)
Y = (Y1, Yo Vo).

PO Y) = (3% + ) P y) = (% + yi)?
1) i=1 . 3) i=1

PO Y) = 3%~ ))? PO Y) = (2% +,)
2) i=1 . 4) i=1 .

)

Xe X

3. Touka ( X —MeTpuueckoe MpOCTPaHCTBO) HA3BIBACTCS NPeOebHOLl MOYKOL MHO-

xectBa M < X | ecii mo6ast ee OKPEeCTHOCTH CONEPIKUT:

1) onny Touky nu3 M;



2) KOHEYHOE YHCIIO TOUeK u3 M;
3) HU OAHOM TOYKH U3 M;

4) 0eCKOHEYHOE YHCIIO TOYEK U3 M.

4. B npoctpanctse R“={(a1,a2,...,an)|aieR,i=L...,n}, xeR" X = (Xyy Xy yeeey X,,)

HOpMa orpeensieTcs: opMyJioi:

Ixl= 3% Xl [>
l) i=1 , 3) i=1

Ixl= 3% Ixl=> %
2) EU 4) =

5. Kakoe u3 CICAYIOIUX YHUCIOBBIX MHOKCCTB ABJISACTCA JIMHECHUHBIM IMPOCTPAHCTBOM!

1) N - MHOXCECTBO HATYPAJIbHBIX YUCCII;

2) Z — MHOECTBO LENbIX YUCE;
3) Q~ MHOKECTBO palHOHATBHBIX YHCeT;

4) C — MHOKECTBO KOMILIGKCHBIX Y9HCEI;

6. B nunelinoM IMPOCTPAHCTBE |2 , JJICMCHTAMU KOTOPOT'O CIIY?KaT BCCBO3MOKHBIC TTOCIIC 0~
X = (Xp, Xp peeey Xy yene)

ixf < 00
i=1

BaTCJIbHOCTHU HeﬁCTBHTeHBHBIX YHUCCJI , YAOBJICTBOPAIOIIHX YCIIOBHUIO

CKaJIApHOC MPOU3BCACHUC ONIPCACIIACTC PAaBCHCTBOM: Xye I2

(X Y) =D (X +Y,) (% Y) = (X +,)’
1) i=1 : 3) i=1 :

(X Y) = D06 +,)’
4) i=1

(X y)=3%"Y,
2) i=1

7. DOyHKIUA F(x) , 3a7laHHasl Ha MHOXKeCcTBe E, Ha3bIBaeTCs usmepumot, €ciu:

1) srto mHOXecTBO E m3mMepumo;

E(f >a)={x<E| f(x)>a}.

2) 1pu mo6oM & H3MEPHMO MHOKECTBO

3) mHOkectBo E m3MepumMo u npu  moOOM 8  P3MEpEMO MHOXKECTBO

E(f >a)={xeE|f(x)>a}



Bapuant 3.

1. Muoxectso N HATYpPaJbHBIX YHCEI SBISCTCS:
1) KOHEUHBIM;
2) CUETHBIM;
3) mycThIM;

4) HEeCUETHBIM.

2. Kaxas u3z cienyromux (GyHKIUH 331a€T METPUKY Ha R:

1) ,O(X,y)=X—y;
2 PXY) =YX,
3) ,O(X, y)=|X—y|;

4) PXY)=sin(x-y) X yeR

3. Touka X€X (X —MeTpuuecKkoe MPOCTPAHCTBO) HA3BIBAETCA TOYKOH MPUKOCHOBEHHS
mHoxkectBa M < X | ecniu mo6as ee OKpECTHOCTb COJIEPIKUT:

1) onny Touky U3 M;
2) X015 OBl OJTHY TOUKY U3 M;
3) HU OAHOM TOYKH U3 M;

4) KOHEYHOE YHCIIO0 ToueK u3 M.

4. B mpocTpaHCTBe Cla,b] HEMPEPBHIBHBIX (PYHKITHIA F=100) g, OTpe3Ke [a,b] HOpMa
onpenensiercs GopMyIIoi:

NUEHSH
o [T +al4 F(0+9091.

[f]=max! f()|
3) ;

a<x<b
Ifl=min | fX]
4) a<x<b
5. Kaxoe u3 CJ‘Ie}IYIOHH/IX YUCIIOBBIX MHOXECTB MABJISACTCHA J'H/IHGf/iHBIM HpOCTpaHCTBOM:

1) N — MHOXKXCECTBO HATYPAJIbHBIX YUCCII;

2) £ — MHOXeCTBO LIETbIX YHCET;



6. B

3) Q ~ Muoxectso paIMOHATBHBIX YHCEIT;

4) R-— MHO>KECTBO HeﬁCTBHTeHBHBIX YHUCCII,

— n
N— MepHOM apudMeTHYECKOM MPOCTpaHCTBE R, meMeHTaMH KOTOPOTO CTyXaT CH-

. X= X, X
CTEMBI ICUCTBUTECIBHBIX YHCEII (Xl’ 21" n) , CKaJISIpHOE IPOU3BEACHUE OIIPENEIISI-

€TCs paBCHCTBOM:

7. B

X,yeR"

()= 2%+ ) () = 05 +9)"

1) 3) i :

) =25y, (x,9) =
2) i1 ; 4)

onpesneneHnn uHTerpana Jlebera Touku X rpynmmMpyrOTCS:

1) mo npu3HaKy OJIM30CTH UX HA OCH Ox;
2) 1O MPU3HAKY JIOCTATOYHOMN OJIM30CTH COOTBETCTBYIOIINX 3HAUCHUN (DYHKIIUH;

3) IPOU3BOJILHBIM 00Pa30M.

Ilepeuens 6onpocos 01s npomescymounoi ammecmayuu (3auem)

KouTtpoJbHble BOonpockl o Kypcy.

1.IloHsITHE MHOXKECTBO. OHepaI_II/II/I Haa MHOXKCCTBaMU.

2.
3
4
5
6
7
8

9.

CueTHble U HECUETHBIE MHOKECTBA. [IpuMepsl.

. OKBUBAJIEHTHOCTh MHOX€ECTB. MOIIIHOCTh MHOXKeCTBa. [Iprmepsl.
. Onpenenenne MeTpuuecKOro npocrpasHcTsa. [Ipumepsr.

. 3ambIkaHue MHOecTBa. [IpeaenbHas Touka. CXOIUMOCTb.

. OTKpBITBIE U 3aMKHYTBIE MHOXKECTBA.

. OTKpBITBIE U 3aMKHYTbIE MHOKECTBA HA YNCIOBOM MPSIMOM.

. ITonHoTa MCTPUUCCKUX MPOCTPAHCTB.

TIPUHITUTT CKUMAIOIIUX OTOOPAKEHUM.

10. KoMIIakTHOCTh MHOKECTB B MCTPUYCCKUX MMPOCTPAHCTBAX.

11

. JInunelnpie npoctpancTea. [Ipumepsr.

12. JIuHeiiHas 3aBUCUMOCTh U HE3aBUCUMOCTH JJICMCHTOB.

13. Jluneiinbie pyHkunoHansl. [Ipumepsi.

14. BoimykJible MHOXECTBA M BBIMYKJIbIe ()YHKIIMOHABI.

15. Teopema Xana-banaxa.

16. Onpenenenne HOPMUPOBAHHOTO NpocTpaHcTBa. IIpumepsl.



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
30.
31.
32.
33.

EBknuaoBel mpocTpancTia. [Ipumepsl.
HepasenctBo beccens. Pasenctso Ilapcesans.

3aMKHYTBIe OpTOroHaJIbHBIE CUCTCMBEIL.

[TonHble eBKIMA0BEI TpocTpaHcTBa. Teopema Pucca-®uiepa.

JluneiHble PYHKIIMOHAIBI U ONEPATOPHI.

Teopema Xana-banaxa B HOpPMUPOBAHHOM IPOCTPAHCTBE.
Mepa sneMeHTapHBIX MHOXKECTB.

JleberoBa Mepa MIOCKUX MHOXKECTB.

AnautiuBHOCTh U @ ~ aJIMTUBHOCTL MEPHI.

OTpe/ieNICHUE U OCHOBHBIE CBOMCTBA M3MEPHUMBIX MHOXECTB.
JleiicTBUs HaJl UBMEPUMBIMU (PYHKIUSMHU.
DOKBUBAJICHTHOCTHh PYHKIMA. CXOIMUMOCTD [TOUTH BCIOJY.
Onpenenenue unterpaia Jlebera.

OcHoBHble cBolicTBa nHTEerpana Jlebera.

[IpenenbHbIi Iepexo N0 3HAKOM UHTErpasa.

CpaBuenue unrerpania Jlebera c unrerpaisom Pumana.

7.3. [lepeyeHb KOMIIETEHIIUI M HHAMKATOPOB UX JTOCTUKEHUSI, ONTUCAHUE

KPUTEPHUEB OLICHUBAHUA KOMIIeTEeHIIUH NPpEeACTABJIAIOTCH B Taﬁ.]'llrllle

Konx xommeren-

YPpOBHH OCBOCHUSI KOMIIETEHIIUI

MM, UHJIMKa- [IponBunyTHII bazoBrbrit IToporoBnsiii He ocBoenn!
TOPBI JOCTHXKE- KOMIETEHLIUU
HUS KOMIICTCH- COTJIIMYHO» «XOPOILIO» «YIOBIIETBOPH- «HEyAOBIIE-
mun (YK-1) TEIBHOY TBOPH-
TenbHOY!
«3a4TEHO» «HE 3aYTEHO»
YK-1 3HaeT riryOOKO M IIPOYHO 3HaeT y4eOHbIil MaTe- 3Haer ocHoBHOW | He 3HaeT ma-

y4eOHBIH MaTepua, cBo-
00JHO OTBEYAET HA BO-
MPOCHI, CBOOOJTHO peraeT
3a/1a4yM, HE 3aTPYIHACTCS C | CKUX 3a/JaHui, BiajeeT
OTBECTOM HpI/I BUION3MCHC- HCO6XO)II/IMBIMI/I HpI/Ie-
HUW 33/IaHUH, PABUIBHO MaMH BBIITOJIHEHHUS
000CHOBBIBACT MPHUHATOE MIPaKTHUYECKUX 3a/IaHUM,
pellieHure, BIaJeeT pasHo- | HO 3aTPYIHSCTCS C IpH-
CTOpOHHI/IMI/I HAaBbIKAMH U MCHCHUCM 3HaHI/II71, CBJI-
MpHEeMaMH BBITIOJTHEHUS 3aHHBIX C HOBBLIMH HeE-
MPaKTUYECKUX 3aIaHUH, CTaHIapTHBIMU 3a]1a-
IIOKA3bIBACT HOH)KHBIﬁ qaMU. ITOKA3bIBACT
YpOBEHb CPOPMHUPOBAHHO- | JOJDKHBIA YPOBEHB

CTH KOMITIETECHIIUH. c(hOpMHUPOBaHHOCTH
KOMITCTCHITAMN

puai. YMeer NpaBUIbHO | MaTepual, HO J0-
IIPUMEHUTD TEOPHIO IIPHA | IIYCKAET HETOYHO-
BBITIOJTHEHHUY TIpakTude- | ct, [lpum perme-
HHU [IPUMEPOB,
3aJ1a4 JIOMyCKaeT
OIINOKHU

tepuan. He
YMEET BBITION-
HSATh NPaKTHU-
YECKHE 3a/1a-
Hud. He mo-
JKET OTBETHUTH
Ha TIOCTaBJIEH-
HBIE BOIIPOCHI.




[K-1

3HaeT TIy00KO U IPOYHO
y4eOHBI MaTepHuall, CBO-
0OJHO OTBEYAET HA BO-
MPOCHI, CBOOOJTHO pPeIacT
3a/1a4, He 3aTPyIHSAETCS C
OTBETOM TIPH BUIOW3MEHE-
HUW 33/IaHUH, PABUIBHO
000CHOBBIBACT MPHUHSATOEC
pereHue, BIaaeeT pa3Ho-
CTOPOHHUMU HaBBIKAMU U
MPUEMaMU BBITIOJTHCHUS
MPaKTUYECKUX 3aIaHUH,
IMOKA3bIBACT JOJKHBIH
YpOBEHb CPOPMHUPOBAHHO-
CTH KOMIICTCHITHH.

3HaeT y4eOHbIi MaTe-
puan. YMeer JI0Ka3bl-
BaTh, U3yUEHHBIE TEO-
pembr TO/II, ymeer no-
Ka3bIBAaTh YTBEP KACHMUS,
aHAJIOTHYHBIE paHee
W3y4YEeHHBIM, YMEET aHa-
JIM3UPOBATh U CUHTE3H-
pOBAaTh MOJIYYECHHYIO
nHPOPMALIUIO, pelaTh
3aJ1a4M, aHAJIOTUYHbIE
PELIeHHBIM, 3aTpyoHs-
€TCsI TP PEIICHUH HO-
BBIX HEPELIECHHBIX 3a-
Jad.

3HaeT OCHOBHOM
Martepua, HO JI0-
ITyCKaeT HETOYHO-
cty, IIpu peme-
HHUHU TIPUMEPOB,
3a/1a4 JIOMyCKaeT
OIITHOKH.

He 3naet ma-
Tepuain. He
YMEET BBINOJ-
HATH MPAKTU-
YyecKHe 3a/a-
HuA. He mo-
J)KET OTBETHUTD
Ha IIOCTaBJICH-
HBIE BOITPOCHI

[1K-3

3HaET U MIOHUMAET aKTy-
AJIbHBIC HpO6HCMI)I AUCHU-
IIJIMHBI, BRIXOOAIIHUE 3a
pamku yueOHOM nH(opMa-
UK. YMeeT IPUMEHSTh
pa3an4yHbIC METOAbLI U TEX-
HOJIOTHH JAJISI peLLeHHUs 3a-
Jad. YMeeT NpeAcTaBIsTh ,
0OBSICHATH, AaHATU3UPOBATH
U UHTEPIPETUPOBATH I10-
JydEeHHBIE PE3yJIbTAaTHI,
yMeeT JI0Ka3bIBaTh yTBEP-
xxaenust TOII, ve anano-
THYHBIE paHee N3yYEHHBIM

YMeeT nmpaBuiIbHO MpU-
MEHUTH TEOPHUIO MIPH
BBITTOJTHEHUH TIPaKTHYe-
CKHX 3aJaHHii, BIaJiceT
HE0OXOTUMBIMU TIpHie-
MaMU BBITTOJTHEHUS
NPaKTUYECKUX 3aJaHUM,
HO 3aTpyIHSETCS C MPH-
MEHECHHUEM 3HAHUU, CBSI-
3aHHBIX C HOBBIMH He-
CTaHJIapTHBIMHM 3a]a-
YaMH, TOKa3bIBaeT
JIOJKHBIN YPOBEHB
c(hOpMHUPOBAaHHOCTHU
KOMITIETEHIINH.

3HaeT U NOHU-
MaeT OCHOBHBIC
OTIpeIeIICHHS U
TEOpeMbI Kypca
TONII, akTyans-
HBIE POOIIEMBI
JUCLUIUIAHBI B
pamKax y4eOHOM
UHQOPMAITUH,
yMeeT HaXOAUTh
HE00X0UMYO
UH(OPMAITHIO 110
MaTeMaTHKe, T0/1-
TOTOBJIEH K BOC-
MIPOU3BEICHHIO
NOJTY4YEeHHBIX 3Ha-
HUH.

ITnoxo
YCBOWJI MaTe-
puan.He 3naer
OCHOBHBIE
OnpeaeneHus
U TEOPEMBI
Kypca. He
CIIPABIIIETCS C
pelieHreM
IPOUIEHHBIX
3a1ad.

8. VYAEBHO-METOJIMYECKOE 1 UH®OPMAILIMOHHOE OBECIIEYE-
HUE TUCHUATIIMHBI (MOLY.JIS)

2.

8.1. IlepeyeHb OCHOBHOM y4eOHOM JTUTEPATYPbI
1. 1. depp.B.A. 136 Teopus dyHkumii neiicTBUTENbHON IepeMeHHOM. Jlekuuu
u ynpaxHenus: Yueb.nmocooue/B. . Jepp.-M.:Boicimas mixomna 2008.-384c.
bupman MLIII., Conomsx M.3. b64 CriekTpanbHasi TEOPUSI CAMOCOIPSIKEH-
HBIX ONIEPATOPOB B THILOEPTOBOM MIPOCTPAHCTBE: YUeOHOEe mocodue. 2-¢
n3a. CII0.: U3smarensctBo «Jlauby, 2010.-464c.
bakymmnckuit A.B. b.198 A.b DnemeHTs! QyHKIIMOHATBFHOTO aHAIH3a :
yue0.mocobue ist.cryaeHToB M.63narensckuii eHTp «AKaaeMusy,

2011.-192c.

[apanynunos U.U. HekoTopbie BOpockl TEOpUH NPUOIMHKEHHUI B PO-
cTpaHcTBax Jlebera ¢ mepeMeHHbIM Noka3zareneMm, Bnagukaskaz M3a-Bo
HayuyHoro nearpa PAH, 2012.




5. Kpenkoropckuii, B. JI. ®yHKIImoHaIBHBIN aHATU3 : yueOHOE ocodue / B.
JI. Kpenkoropckuii. — Kaszanp : KazaHCKUI HallMOHAJIBHBIN UCCIIE0BA-
TeIbCKUH TeXHOJOTH4YeCKuil yHuBepcurert, 2014. — 116 ¢. — ISBN 978-5-
7882-1650-8. — TekcT : aneKTpOHHBIHN // DNEKTPOHHO-OMOINOTEYHAs CH-
crema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/62016.html

6. Ocunenkep, b. I1. 3amaun u ynpaxaeHus 1o PyHKITMOHATEHOMY aHAIIN3ZY :
yueOHo-npakTraeckoe nocodue / b. I1. Ocunenkep. — MockBa : MockoB-
CKHI1 TOCYJapCTBEHHbIN CTpouTeNbHbIN yHUBEpcuteT, ObC ACB, 2015. —
132 c. — ISBN 978-5-7264-1186-6. — TekcT : ieKTpOHHBIH // Dnek-
TpoHHO-OnOMMoTeyHas cucrema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/60819.htmi

8.2. IlepeyeHb 10MOHUTEILHON YUEOHOM JIMTEPATYPHI

1) I'pubanos FO.M. ®@yHKIMOHATBHBIN aHAMH3 B ynpakHeHusX. Kazans: 13,
KI'Y

2) KupumioB A.A., I'Bummanu A.Jl. Teopemsl 1 3a1aun GyHKIIMOHAIEHOTO
ananmm3a. M.: Hayka, 1988.

3) Ouan }0.C. COopHUK 33724 ¥ TEOPEM IO TEOPUH (PYHKITHI NEHCTBUTEID-
Horo nepeMeHHoro. M.: IIpocsenienue, 1965.

4) Tpenorun B.A., [Tucapesckuii 5.M., Cob6onesa T.C. 3agaun u yrpax HeHUS
no GpyHKImoHaIbHOMY aHanmu3y. M.: Hayka, 1984.

5) Vuesuos I1.J1., baxsanos A.H., [Ipsiuenxo M.U., Kazapsu K.C.,

Cudyourec I1. JleiicTBuTenbHBINA aHamu3 B 3a1adax. M., 2005.

8.3. Ilepeuens UHTEpPHET-PECYPCOB, HEOOXOAUMBIX /IJIsl OCBOCHHS JUCIU-
IUIMHBI (MOYJIA)

1) Bukunenus http://ru.wikipedia.org/wiki

2) Obpa3oBaTeIbHBI MATEMATHICCKUI CAalUT « DKCITIOHESHTA»
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MateMaTUYECKUX YpaBHEHUI
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs matemaTtuka B ogHOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
5) Maremaruyeckoe Oropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru

7) www.libgen.info

8.4. Ilepeyenb MH(POPMAITMOHHBIX TEXHOJOTHA M POrPaMMHOI0 o0ecnedyeHust


http://www.iprbookshop.ru/60819.html
http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://www.matburo.ru/ex_ma.php?p1=madiff

Jlig n3ydenust Kypca cTyieHTaM HeoOX0JUMO HCII0JIb30BaTh JEKIIMOHHBIN MaTe-
pua, yaeOHUKHN U y4eOHbIE TOCOOUS U3 CIIUCKA JIUTEPATyPbl, CTATHU U3 NEPHUOIU-
YECKHUX U3JIaHWHN, PeCypChl MHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «H-
TEPHET»

1. DnextpoHHas 6MOIMOTEKA Kypca, KOHCTICKTHI JICKITHH, 3aJaHMs IS
MPAKTUYECKUX 3aHSATUN U CAMOCTOATEIILHOU pabOThl, BApHaHThl TECTOBBIX
3aJlaHu JUTsl MPOBEPKU TEKYLIUX U OCTATOYHBIX 3HAHUM CTYJIEHTOB,
BapUAHTHI 33JaHUH JIJIs1 TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS 3HAHU N
oOyJaroImmxcs

KommnbrotepHoe u MyasTUMeaRITHOE 000opynoBanue MY,
Metoauyeckre peKOMEHJALNH 110 U3YUYECHHUIO JUCHUTUIAHBI.
Omneparrionnsie cuctemsl Windows 7, 10.

MS Office 2007/2010.

Apxusatopel: WinRar, WinZip

AntuBupycHsle cpenctna: Kaspersky

[Iporpammel 17151 pa®oThI ¢ n300pakenuem: AcrobatReader

[Tporpammel s paboTsl ¢ Internet u snekTponHoi mouroii: Opera, Mi-
crosoft Internet Explorer, Google chrome, Mazilla FireFox

OCoOoNORWLN

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE IUCIU-
INJIMHbI

Jlns ocymiecTBiaeHUsS 00pa3oBaTeIBHOTO IpoIecca Mo JUCHUIUIMHE HEe00XoauMa
CIeayIoIIas MaTeprualbHO-TeXHUYeCcKas 0a3a:

Jlns mipoBeneHUs JIEKIMOHHBIX U MPAKTUYECKUX 3aHATHUN HUMEIOTCS ayJAuTOPHH,
OCHAIIIEHHBIE BCEW HEOOXOIUMOM MeOeNIbl0 U MHBEHTapeM. [ OTAeNbHBIX 3aHs-
TUW ayJIUTOPUU OCHAIIEHBI TPOCKTOPOM, HOYTOYKOM U MHTEPAKTUBHBIM IKPAHOM
JUJIsL IEMOHCTPALMU CIauI0B U T.M.

10. MeTtoguueckue yKa3aHus A 00y4aHLIUXCH 10 0CBOe-
HHUIO U CIMIIJIMHbI

Jlnig u3ydeHus Kypca CTyJIeHTaM HEOOXOAWMO HMCIOJIb30BaTh JEKIIMOHHbBIN Ma-
Tepua, yUeOHUKHU U y4eOHbIE MOCOOUS U3 CIUCKA JTUTEPATYPHI, CTATHH U3 NEPHO-
JUYECKUX U3JaHuN, pecypchl HH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHOW CETU
«HTEpHET

Kpome TOro, unenecooOpa3HO HCHOIB30BaTh CIEAYIOLUIME METOAUYECKHE
MaTepHuabl:

1. BapuaHTbl KOHTPOJIbHBIX PabOT U TECTOB.
2. 3amauu Ans NPaKTUYECKUX 3aHATHI CaMOCTOATEIBHON padOThI
3. Pazmarounslii MmaTepuan i MPaKTUUYECKUX 3aHSATUH.



4. 3anaHus U1 IPOMEXKYTOYHOTO M TEKYIIEr0 KOHTPOJIS 3HaHUH CTYICHTOB.
5. DNEeKTpOHHYI0 0a3y JaHHBIX MO TUCLHUILIMHE.
6. PaGoume TeTpamy CTyICHTOB.

JI71st TEOPETHUYECKOTO W MPAKTHIECKOTO YCBOCHUS JUCITUIUTMHBI OOJIBINIOC 3HAUCHUE
UMEET CaMOCTOSITENIbHAS pad0Ta CTYJIEHTOB, KOTOPAsi MOKET OCYILIECTBIIATHCS CTY-
JIEHTaMHU UHAUBUIYaIbHO U MO/ PyKOBOJICTBOM MPEMo/1aBaTesl.

CamocrosiTenbHas paboTa CTyICHTOB, PEyCMOTPEHHAs! YYEOHBIM MJIAaHOM B 00b-
eme He MeHee 50-70% o011ero KoJIMyecTBa YacoB, HaIpaBiieHa Ha Oosee riy0oKkoe
YCBOEHUE H3Y4aeMOro Kypca, (OpMHUpPOBAHHE HABBIKOB HCCIIEOBATEIbCKON pa-
OO0ThI U OPUEHTUPOBAHUE CTYJICHTOB HA YMEHUE MPUMEHSATh TEOPETUUECKUE 3HAHUS
Ha TIPAKTHUKE.

VY4eOHblil MaTepuan nucuuIuiuHbl «Teopus GyHKIMNA AEHCTBUTENBHOTO MEPEMEH-
HOT'O» COCTOUT U3 CIEIYIOIIUX pa3eioB: 1) Dn1eMeHThl TEOPUU MHOXKECTB; 2) MeT-
PUYECKHUE IPOCTPAHCTBA;

3). Jluneitnble mnpocTtpancTBa; 4 HopmupoBanHble mpocTpaHcTBa; 5) EBKINIOBEI
npoctpaHcTBa; 6) Mepa minockux MHOXeCTB; 7) U3mepumsbie pynkumu; 8) MuTe-
rpai Jlebera
Ilocne uzyuenus meopemuueckoeo Mamepuana cmyoeHm O0NHCeH:

3HaTh OCHOBHBIMH IIOJIOKEHUSIMH KJIacCuuyeckux pasnaenoB TO/II.

OBJIAJIETh HaBBIKAMH ITPUMEHEHUS OCHOBHBIX anroputmoB TO/IIT Bo Becex pasznenax
MaTeMaTHYECKOr0 3HAHMUS.
Ilo oxonuanuu npaxmuuecko2o Kypca cmyoenm OO0JIHCEH:

- CB000JIHO BJIaICTh OCHOBHBIMU IOHITHSIMHU Meopuul (PYHKYUU OelcmeumenbHol
nepemeHHOoU U PYHKYUOHATIbHO20 aHANU3A.

JI71s1 ycnemHoro ocBoeHus yueOHoro matepuana kypea « Teopust QyHKUUN 1€HCTBU-
TENBHOI'0 TIEPEMEHHOr0» TPEOYIOTCA CUCTEMATHYECKasl padoTa MO U3yUYEHUIO JIEK-
LU ¥ PEKOMEHIYEMOU JTUTEPATYPhI, PELIEHUIO TOMAIIHUX 331a4 U JOMAIIHUX KOH-
TPOJIbHBIX PadoT, a TAKKE€ aKTUBHOE y4acTHE B pab0Te MPAKTUYECKHUX 3aAHITHIA.
[Toka3aTenem OCBOEHUs MaTepraa CIyKUT YCIEIIHOE PEIICHNE 3a4a4 Ipeiarae-
MBIX JOMAIIIHUX KOHTPOJIBHBIX paOOT U BHIMIOJIHEHUE ayAUTOPHBIX CAMOCTOSATEIb-
HBIX ¥ KOHTPOJIBHBIX padoT.

B xauyecTBe OLIEHOYHBIX CPEICTB IPOTrPpaMMON JUCHUIUIMHBI ITPEyCMaTPUBACTC:

® TEKYITUI KOHTPOJIb (ayAUTOPHBIE KOHTPOJIbHBIC PAOOTHI, TOMAIITHHUE 3aaHUS).
® [IPOMEKYTOUYHBIA KOHTPOJIb (IK3aMEH).
Dopmbl meKyuje2o, NPOMeNCYmouHo20 U Umo208020 KOHMPOJisl.
Texywuti KOHMpPOL:
- CaMoCTOSITeNTbHBIE pa0OTHI
- UanuBuayansHbIC 3a0aHUS
- Onpoc cTyIeHTOB
LIpomedsrcymounwiti KOHMPOTb:
- KontponbHas paboTa no Kypcy



Hmozoswviu konmpons:
- 3a4eT

11. CIIEOQUAJBHBIE YCJIOBUS 1JIsI THBAJINIOB U JIMI C OI'PA-
HUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

[Ton crienMaabHBIMU YCIOBUSAMU IS TIOTy4YEHHUST 00pa30oBaHUs 00yqarOIUXCsI
C OTpaHUYCHHBIMU BO3MOKHOCTSMH 37I0POBbsSI TTOHMMAIOTCS YCJIOBHUS OOy4YeHMUS,
BOCIIUTAHUS M PA3BUTUS TaKUX CTYJICHTOB, BKJIIOYAIOIINE B Ce0sl UCIOIb30BaHUE
py HEOOXOJMMOCTH aJaNTUPOBAHHBIX OOpa30BaTEIbHBIX MPOTPAMM U METOJIOB
0oOy4eHHMs U BOCIIUTAHUS, CIICIIUATBHBIX YYEOHUKOB, YUeOHBIX TOCOOUI U JUAAKTHU-
YECKHUX MaTepUajoB, CIEIHUAIBHBIX TEXHHUYECKUX CPEICTB OOYUYEHHUS KOJICKTHB-
HOTO ¥ UHAMBUIYAJILHOIO TMOJIb30BaHUS, NMPEJOCTABICHUE YCIYT acCUCTeHTa (T0-
MOTITHHKA), OKa3bIBAIOIIIETO HEOOXOIUMYIO TIOMOIIh, IIPOBECHUE TPYIIIIOBBIX U UH-
JTUBUTy TBHBIX KOPPEKIIMOHHBIX 3aHATHHA, oOeclieueHre JOCTyna B 31aHUsI By3a U
Jpyrue yciaoBus, 03 KOTOPBIX HEBO3MOXKHO WM 3aTPYyAHEHO OCBOCHHE 00pa3oBa-
TEJIBHBIX MTPOTPAMM OOYJAFOIINXCS ¢ OTPAHUICHHBIMHA BO3MOKHOCTSIMHA 3I0POBBSI.

OOyueHue B paMKax yueOHON JUCHUIUIMHBI 00YUYarOIIUXCsl ¢ OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbSI OCYIIECTBIISIETCS] C YYETOM O0COOCHHOCTEN MCUXO(pHU3H-
YECKOTO Pa3BHUTHSI, HHINBHUIYATBHBIX BO3MOXKXHOCTEH U COCTOSTHUS 3/TOPOBbSI TAKUX
0OyJaroImmxcs.

OOyueHue no y4yeOHOW JUCIUIUIMHE O0YyYaroluXcsi ¢ OTpaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3JI0POBbSI MOXKET OBITh OPTaHU30BAHO KaK COBMECTHO C IPYTUMH 00Y-
YAIONUMUCS, TaK U B OT/ICIbHBIX TPYIINaXx.

B nensax goctynHoctu 00y4yeHuUs O TUCHUTUTNHE 00€CTIeunBaeTCs:

1) nuist v ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBBSI IO 3PEHHUIO:

- HAIMYUE aJbTEPHATHBHOW BEPCHM O(PHUITMATHHOTO CaiiTa MHCTUTYTa B CETH
«HTepHe™ M1 C1abOBUIAIINX;

- BeCb HEOOXOJIMMBIN JIsl U3YyUYEHUsI MaTepuall, COrJlacCHO yueOHOMY IUIaHy (B
TOM YHCJIE, 1711 00YUAIOMINXCS 110 MHIWBU Ty JTbHBIM YICOHBIM IJTAHAM ) TPE0CTaB-
JSIETCsI B 9JICKTPOHOM BHJIE Ha JTUCKE.

- HIHAMBUYaIbHOE paBHOMEPHOE ocBenieHne He MeHee 300 Jrokc;

- TPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO OOYydaromeMycss HEOOXOANMYIO
MTOMOIIIb;

- oOecrieueHre BO3MOKHOCTH BBITTyCKa aTbTEPHATUBHBIX ()OPMATOB MEUATHBIX
MaTepHuaioB (KpyHHBIA MIPUQT WK ayarnodaiiib);

- obecrieueHre A0cTyna 00yJaromerocs, SBISIOIETOCS CJICTIBIM 1 UCTIONb3YI0-
IeT0 CO0aKy-MPOBOIHUKA, K 3JJaHUIO0 HHCTUTYTA.

2) [1s AL ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI TIO CITYXY:

- HaTu4ne MHUKPO(GOHOB U 3BYKOYCHUJIMBAIOIICH ammapaTypbl KOJUIEKTHBHOTO
MOJIb30BaHUs (ayAMOKOJIOHKH);

3) I U1 ¢ OTPaHUYEHHBIMHU BO3MOYKHOCTSIMH 3JI0POBbBSI, HMEIOITUX HapyIIIe-
HUS OMNOPHO-JIBUTATEIBHOTO amnmnapara, MaTepUalbHO-TEXHUYECKUE YCIOBUSA
JOJDKHBI  00€CTeuynBaTh BO3MOXKHOCTh OECHpPEMSITCTBEHHOTO JOCTyIa o0yuaro-
HMXcsi B yuyeOHbIE TMOMEIICHHS, CTOJIOBBIE, TyaJeTHbIE U APYrHe IMOMEIICHUS



OpraHu3ally, a TaKKe MPeObIBaHUS B YKAa3aHHBIX IMOMEIICHUAX (HaJu4ue NaHay-
COB, TTOPYYHEH, paCIIMPEHHBIX IBEPHBIX MPOEMOB U APYTUX MPUCTIOCOOTICHUNN).

Ilepen HauanoMm OOy4YeHHsS MOTYT MPOBOJUTHCA KOHCYJIbTATUBHBIE 3aHATHA,
MO3BOJISIOIIME CTY/IEHTAM C OFPAHMYEHHBIMU BO3MOXHOCTSIMU aJdalTHUPOBATHCS K
y4eOHOMY TPOIIECCY.

B mporecce BeneHus yueOHON AUCHUTUIMHBI MPOQPECCOPCKO-TPENO1aBaTEIb-
CKOMY COCTaBY PEKOMEHIYETCs UCTIOIb30BAaHME COLMATBHO-aKTUBHBIX U pedieK-
CUBHBIX METOJJOB O0YUYEHHS], TEXHOJOTUH COLIMOKYJIBTYPHON peadMInTaluu C 1ie-
JbK0 OKa3aHMsI MOMOIIM 00yYaroIUMCS C OTPAHUYEHHBIMU BO3MOYKHOCTSMH 3710-
POBBSl B YCTAHOBJIEHUH IOJHOLEHHBIX MEKINYHOCTHBIX OTHOLUEHUH C IPYyTUMU
oOyuarommxcs, Co3/1aHuu KOM(POPTHOTIO IICUXOJIOTUYECKOTO KJIMMaTa B y4eOHOM
rpynme.

Oco0eHHOCTH IPOBEACHUS TEKYIIEH U MPOMEKYTOYHOM aTTeCTalluu 1O JTUC-
LIUIUIMHE )11 00Yy4arolUXCsl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSAMHM 370POBbs yCTa-
HABJIMBAIOTCS C YYETOM HWHIMBUIYAIbHBIX ICHUXO(PU3HUYECKUX OCOOEHHOCTEN
(ycTHO, MUCBbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIBIOTEPE, B (hopmMe TecTUpOBa-
Hus 1 Apyroe). [Ipu HeoOX0AMMOCTH IPEIOCTABISAETCS TONOJIHUTEILHOE BpeMS IS
MOJATOTOBKM OTBETA HA 3a4€Te WM HK3aMEHE.



AHHOTAIIAS PABOYE ITPOTPAMMBI JTUCHUTLJINHBI
(MOJIYJIS):

«Teopusa pynKuyuil oelicmeumenbHo20 nepemeHH020»

1. Hean ocBOeHUSI TUCHUUILTHHBI (MOTYJIf):

Lenpro ocBoeHUs AUCHUIUTHHBI « Teopust QyHKIUI 1eHCTBUTEIHHOTO

IIEPEMEHHOT0» SIBIIIFOTCS:

®opMUpOBaHUE CUCTEMAaTUYECKUX 3HAHUN O METO/Iax TEOpUU (HyHKLIUN
JNEHUCTBUTEIILHOTO IEPEMEHHOT0, €€ MECTE U POJIM B CUCTEME MaTeMaTHye-
CKOT0 00pa30BaHUs CPEHETO YPOBHSI.

— Ppa3BUTHE JOTUYECKOTO MBIIIJIECHUSA U MaTEMAaTUIECKON KYJIbTYPBI;

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH NMPOrpaMMbl

JucnnmuinHa « Teopusi pyHKUMH AeMCTBUTEIBHOI0 IEPEMEHHOI0» OTHO-
CUTCSl K 4acTu, OpMUPYEMON yU4aCTHUKaMU 00pa30BaTEIbHBIX OTHOIIEHU 00pa-
30BaTEJIbHOM MPOrpaMMbl MOArOTOBKH OakanaBpa 1o HampasieHuto 44.03.05.-ne-
JarOrMYeCcKoe 00pa3oBaHue.

3. TpeGoBaHus Kk pe3yJabTaTaM OCBOEHHS U CHUTLTHHBI(MOTYJINA):
B coBokynHoctu ¢ npyrumu aucuurmimHamu @I'OC BO aucunnnuna « Teopus
GbyHKIMIA 1eHCTBUTEILHOTO IEPEMEHHOT0» HaIpaBiieHa Ha (OpMUPOBAHUE Clie-
JOYIOIIUX KOMIIETECHIIUM:

Koa xommne-

HaumeHnoBaHue KOMIICTCHIIUHN
TCHIIUHU

Croco0eH oCyIIeCTBIATh MOUCK, KPUTUYECKUI aHAIIU3 U CUHTE3
YK-1 uH(pOpMaIUK, TPUMEHITh CUCTEMHBIN MOAXO IJIsl PEIICHHUS 1O~
CTaBJICHHBIX 33J1a4

Crnoco0OeH ocBauBaTh M HCMOJIb30BATh 0230BbIE HAYUHO- TEOPETHUYE-
CKHE 3HAaHHMS KJIACCHUYECKHUX pa3eiOB MaTEMAaTHIYECKON HayKH, Oa-
IIK-1 30BBIMU HJICSIMU U METOJaMH MaTEMaTHUKHU, CUCTEMOM OCHOBHBIX
MaTEMATHYECKUX CTPYKTYP U aKCHOMATHYECKHUM METOJIOM.

CriocoOeH MPOBECTH aHAIHM3 U TEOMETPUUECKYI0 HHTEPIIPETAITUIO
(GhOpMYTUPOBOK M TEOPEM M MPUMEHSTH MpH periennn 3aaa4. Crio-
COOCH CaMOCTOSITEIIbHO JIOKA3bIBaTh YTBEPIKJCHUS U PEIIaTh 3a-
Jlayu, HE aHAJIOTUYHbBIC paHee U3YUYCHHBIM.
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4. O0mas TpyA0eMKOCTb JMCUMILUIMHBI (MOYJIs1) COCTABJIsSIET 2 3a4eT-
Hble einHUIBI (72 4aca).

5. Cemectp: 9
6. OcHOBHbIE pa3ae/ibl AUCHUILTHHBI (MOTYJIN):

1. DnemMeHThI TEOpUH MHOXKECTB.
2. MeTpudeckue mpocTpaHCTBA.



3. JIuneliHble NPOCTPAHCTBA.

4. HopMupoBaHHbIE TPOCTPAHCTBA.

5. Jlunelinpie PyHKIMOHANIBI U TUHEHHBIE ONIEPATOPHI B HOPMUPOBAHHBIX PO

CTPaHCTBAX.

6. Mepa miocKkux MHOKECTB.

7. 3meprMble MHOKECTBA.

8. Uurerpan Jlebera.
7. ®opMBI TEKYIIEr0 KOHTPOJISI YCII€eBAeMOCTH U MPOMEKYTOYHOM
arrecTaluM. 3a4er

8. ABTOp:
HIuxmmaaToBa M. M.



