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HBLIM KOH- 1107041
TPOJIb
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1. HEJIb OCBOEHUA JUCHUIIVIMHBI (MO Y JIS)
Heabio ocBoeHUsT MUCIMIUIAHEI « Teopust GyHKIMA JEHCTBUTEIHLHOTO Mepe-
MEHHOTO» SIBIIAIOTCS ()OPMUPOBAHUE 3HAHWM, YMEHUW, HABBIKOB M JTUYHOCTHBIX
Ka4yeCTB, XapaKTepU3yIOIIUX TOTOBHOCTh OaKajaBpa K MJIaHUPOBAHUIO U JOCTHKE-
HUIO MPOHECCHOHATHPHON KapbEpPhI.

Koa xomme- NuaukaTopsl 10CTHKEHHA KOMIIETeH-
Coaepxkanue KOMIeTeHUMH N
TeHI UM 1107071
VYK-1 Cnocoben ocymectBisTh nouck, | YK-1.1. 3naeT ocHOBHbIE MTOHATUS U TIO-
KPUTHYECKHI aHamu3 W CHUHTE3 | JokeHus Teopuu Jledera.
uHbopManny, TPUMEHATH CH- | OCHOBHbBIE METOIbI I0KA3aTEILCTBA, U
CTeMHBIM moaxoj juisi pemeHus | anroputmbl TOJIIL.
IIOCTaBJICHHBIX 3a1a4 VYK-1.2. Mcrionb3yeT OCHOBHBIC 3HAHHUS
KJIACCUYECKUX PA3JEJIOB MATEMAaTUKU U
anroputmsl TOII
VK-1.3. AHaM3upyeT UCTOYHUKHU UH-
(opmanmu ¢ IeNbI0 BBISBICHUS HX TPO-
TUBOPEYMI U IOKCKA TOCTOBEPHBIX CYXkK-
JIICHUH.
IK-1 Cnoco6en ocBanBath 1 ucnoyib- | [1K-1.1. TIpumeHsieT OCHOBHBIE aJiro-
30BaTh 0a30BBIC HAyyHO- Teope- | putMbl TO/IIT Bo Bcex pa3aenax MaTtema-
TUYECKUE 3HAHUA KIACCUUECKUX | TUHYECKOTO 3HAHUS.
pa3aenoB MaTEMAaTHYECKOM [IK-1.2. Bnageer HaBbIKaMu MaTeMa-
HayKu, 0a30BBIMH HJIEIMU U Me- | TUYECKOTO MOJICIIMPOBAHUS IIPU PEIICHUN
TO/JaMU MaTEMaTHKHU, CHCTEMOM | MPAaKTUYECKUX 3a/1ad.
OCHOBHBIX MaTEMAaTUYECKUX
CTPYKTYp ¥ aKCHOMAaTUYECKUM
METOJIOM.
I1K-3 Crioco0eH npoBeCTH aHAIN3 U [IK-3.1. Ymeer noka3bpiBaTh U3yUeHHbIE
reOMETPUYECKYH0 HHTEPIIpETa- teopemsl TONIII, YmMeer ananmu3upoBarhb
110 (HOPMYIMPOBOK U TEOPEM U | IPONUIEHHBIN KypC.
IIPUMEHSTH ITpH perieHny 3anad. | [IK 3.2 3naer u noHMMaeT akTyajnbHbIE
po0JIeMBbI, BBIXO/ISIINE 32 PAMKHU yueo-
HOU MH(OPMALIUH, yMEET IPUMEHSTh Pa3-
JIMYHbIE METO/IbI M TEXHOJIOTUH JIJIS pe-
menus 3agad TOJIII.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM MPO®ECCH-
OHAJIbHOU OBPA3OBATEJIBHOM ITPOI'PAMMBI

Hucrummaa b1.B.03. «Teopust pyHKIHI 1eHCTBUTEIILHOTO TIEPEMEHHOTO)
BXOJIUT B 4YacTh, (popmMupyemas y4acTHHKaMU OOpa30BaTEIbHBIX OTHOIICHUHN
HanpapiieHus 1oarotoBku 44.03.05. [Iledazocuueckoe obpaszosanue, mpodum
«Marematuka» u «upopmarrkay (kBamudukamnms — «0aKaiaBp») U U3y4aeTcs B
7 cemecTpe.

Hucrunmaa b1.B.03. «Teopust dyHKIMNA AEHCTBUTEIHHOTO MEPEMEHHOTOY
0a3upyeTcs Ha KOMIIETSHIIMX, 3HAHUSIX U YMEHHUSAX, COPMUPOBAHHBIX B XOJC



U3Y4YEHUs IUCLHUIUIMH «MareMaTnyeckuil aHanus», «BBOIHBIM Kypc MaTreMaru-
Ki», « BpICIIas MaTeMaTHKA.
Komnerenmuu chopMupoBaHHbIE B MPOIECCEe U3YyUEHUS TUCHUTUIUHBI HE0O-
XOJUMBI JJI1 OCBOCHUS COACpX)aHUS TUCIHUIUIUH «Teopust GyHKINI KOMITJIEKCHO-
ro nepemeHHoroy, «luddepenumnansusie ypaBHeHus», «Teopust BeposTHOCTEH U
MaTeMaTHYeCKON cTaTuCTUKW», «luddepenumnansuas reomerpus», «Kypcel mo
BBIOOPY», BBIMOJIHEHUS 3a/laHuil (y4eOHOW, MPOM3BOACTBEHHON MPAKTUK, HAYYHO-
UCCJIEIOBATENBCKOM padOThI U BBIITYCKHOM KBATU(UKALMOHHON pabOTHI).

3. INIAHUPYEMBIE PE3YJIbTATHI OBYUEHWS 11O TUCHUATLINHE
(MOJIYJIIO)

JlucuumuinHa HampapjieHa Ha (OPMHUPOBAHHUE CIEAYIOMIUX KOMITCTCHITUN
BeintyckHuka: YK-1, I1K-1, I1K-3
B pesynbpTaTe n3ydyeHus TUCIMUILIMHBI 00yJarOIINeCs TOKHBL:

Koa xomme-
A 3Haer YmMmeer Baaneer
TEeHIINH
VK-1. - OCHOBHBIE TIOHATHSA U | - U3JIOKUTH OCHOBHBIE - HaBBIKAMU MaTeMaThye-

CriocobeH ocy-
HICCTBIISATH T10-
UCK, KpUTHYE-
CKUH aHAJIU3 U
CUHTE3 HH(OP-
MaIuu, mpume-
HSTh CUCTEM-
HEIA OIXOM IS
pelieHus mo-
CTaBJICHHBIX 3a-
naq

TIOJIOXKEHUST TCOPHH
GyHKIMI 1eCTBU-
TEJIBLHOTO MIePEMEHHO-
ro.

TEOPETUYECKHE MPO-
OJ1eMBbl B paMKax Mpoii-
JIEHHOTO MaTepuara,
HaXO0JIUTh HEOOXOIH-
MYyI0 HH(pOpMaIuto,
penpoayIupPOBAThH
UMeIoLTyIocst HH}Oop-
MAIHIO.

CKOI'0 MOJEIIMPOBAHUS
IIPU PELLICHUH ITpaKTUye-
CKMX 3a/1ad.

I1K-1. Bnageer
OCHOBHEIMH
TEOPETUUECKH-
MM 3HAHUSIMH,
Crioco0eH BEI-
SIBUTH U TIPOBE-
CTH aHaJIN3 B3a

- OCHOBHbIE METO/IbI
JI0KA3aTeyIbCcTBA U TEO-
peMbl Teopur (PYHKIIHIA
JICWCTBUTEIIBHON Tepe-
MEHHOU

- UCIOJIB30BaTbh OCHOB-
HbIE 3HAaHMs Kiaccu4e-
CKHMX pa3zeioB MaTeMa-
THKH W aJrOpUTMBI
TOAII npu pemexnun
3a/1a4, NPUMEHATb OC-
HOBHBIE TEOPEMBI U 3a-

- HaBBIKAMH HCIIOJIH30Ba-
HHUS 3aKOHOB JIOTHKH Ma-
TEMaTUYECKHX pacCyxkie-
HUW B JIpyrux o001acTsxX
YeJIOBEYECKONH JesITelIbHO-
CTH; COBPEMEHHBIMHU TEX-
HOJIOTHSIMU OOHOBJIEHUS U

MMOCBSI3€i nadu Teopur (QyHKIUHA | TpUMEHEHUsT Tpodeccro-
dopmy1 u Teo- JECUCTBUTEIIBHOTO  II€- | HAJIIBHBIX 3HAHUI

peM Teopun PEMEHHOTO BO  BCEX

byHKIMI fei- pasjenax MaremaTuye-

CTBUTEIBHOTO CKOTO 3HaHUS.

IEPEMEHHOTO.

[1K-3 CriocobeH | -3HaeT ¥ MOHWMAET aK- | -COCTABJSTh MaTeMaTh- | -HaBBIKAMH  TIPHUMEHEHUS
NPOBECTU aHa- | TyaJlbHble  MPOOJEMBI | YeCKUE MOJENU 334ay | pa3IUuHBIX METOJOB U
JIM3 ¥ TEOMET- TVCIIATUTMHBI, BBIXOJS- | IO TEOpUH (DYHKIHMI | TEXHOJOTUH JUTSI PEIICHHS
PHYECKYIO UH- M€ 32 paMKU Y4eOHOMU | AeWCTBUTENBHON TIepe- | pa3NuuHbIX 3aaad. Brange-
TepIpeTaIuo uH(pOpMaLUH. MEHHOH, HaXOJWTh | €T HaBbIKAMH JI0Ka3aTesb-
bopMyITUPOBOK CIOCOOBI UX PEIICHUN U | CTBA  YTBEPXKIEHUH, HE
U TEOPEM U MHTEPIPETUPOBATH aHAJIOTUYHBIE DPaHee M3Y-
IPUMEHSTh IPU npodeccuOHATBHBIN YCHHBIM.




CMBICIT
pe3yJibTaTa.

pELIEHNUH 3a]1a4.

IIOJIyYEHHOT O

4.0BBEM JUCHUTIJIMHBI (MOYJIS)

OOmas TpyI0eMKOCTh JHCIUILINHBI COCTABJISICT 2 3a4eTHBIC eIUHUIIBI (72 va-

ca). JluciuminHa n3ydaercs B cemecTpe (ax)

OYHAA ®POPMA OBYYEHUA

Buj yueOHoii padoThl

TpynoémkocTb

qac.

B 1.4. o ceMecTrpam

7

OO0mas Tpy10éMKOCTb TUCHHUIUIMHBI 10 YUeOHOMY ILJIaHY

72

72

1. KontakTHas pabdora:

nexkuu (o011ee Koa-BO 4acoB, BKIIKOYAs IPAKTUYECKYIO OT0-
TOBKY)

12

12

IIPAKTUYECKHE 3aHATHS, CEMUHAPHI U IIp. (001Iee KOI-BO YacoB,
BKJIIOYAsl IPAKTHYECKYIO IOJITOTOBKY)

20

20

nabopaTopHbIe 3aHATHS (00IIIee KOJI-BO YacOB / BKIIIOYAs MPaK-
TUYECKYIO MOJTOTOBKY)

KYPCOBOE MPOESKTUPOBAHUE

I'pyHnIoBbIC, THAUBUAYAJIBHBIC KOHCYJIbTAllUN YU MHBIC BHU/JIbI
yueOHO IesATeIbHOCTH, IPEAyCMaTpUBAIOIIKE ITPYIIIOBYIO MU
MHIMBUAYAIbHYIO paboTy 00ydarouuxcs ¢ IpenojgaBaTesieM

2. O6bem camocTosITeTIbHOH padoThl o0yuaomuxcs (CPC)

40

40

B TOM YHCJIC YaCOB, BBIICJICHHBIX HA MOJATOTOBKY K 9K3aMCHY
(3auery)

Bua npomMexyTo4HOro KOHTPOJIS:

3a4eT

3AOYHASA ®OPMA OBYYEHUA

TpynoéMkocTh

Bup yuedHoii paGoTbl

yac.

B T1.4. mo cemecTpam

7

OO0wmas Tpy10éMKOCThb TUCHUIUIMHBI 10 YUeOHOMY IIJIaHY

72

72

1. KonrakTHas pabora:

neKiuu (001Iee KOJI-BO YacOB, BKIIFOYAs IPAKTUUYECKYIO MO/I-
TOTOBKY)

MPaKTUYECKHE 3aHATHsI, CEMUHAPBI U Mp. (0011ee Koa-Bo ya-
COB, BKJIIOYasi MPAKTHYECKYIO TOATOTOBKY)

nabopaTopHble 3aHATHUS (001Iee KOJI-BO YacoB / BKIIIOUYAs
MIPAKTUYECKYIO MOATOTOBKY)

KYPCOBO€E MPOEKTUPOBAHUE

TPYIIIOBBIE, HHAUBUAYATbHbBIEC KOHCYJIbTAIIUNA U UHBIC BUIBI
y4eOHOU JesITeNbHOCTH, IPEyCMaTPUBAIOIINE TPYITIOBYIO
WU MHAWBUIYAJIBHYIO0 pad0Ty 00yJaronIuXxcs ¢ Mperno/aBa-
TEJIEM

2. O0beM camocTosiTeILHOI padoThl 00yuarommuxcs (CPC)

62

62

B TOM YHUCJIC YaCOB, BBIJICIICHHBIX HA MIOATOTOBKY K 3K3aMCHY
(3auety)




TpyroéMkocThb
Bua yueOHo# padboThI qac B 1.4. 1o cemecTpam
) 7
Bua npomMexyTo4HOro KOHTPOJIS: 3a4éT

5. COAEP KAHUE JNUCIHUIIJIMHBI MOAYJIA)
ouHasi popma 00ydeHust

Ne | HaummenoBanue Tembl (pazgena) | OOwmas tpy- | TpynoémkocTs mo BuIaM y4eOHBIX 3aHATHI
n/n AMCUMILIMHBI (MOLYJIs1) A0EéMKOCTh B (B akaja.yacax)
aKaj.gacax Jlek/ JIad / Ip/ CP
Np.MOAT. | MP.IOAT. | TP.MOAT.
1 | DaemeHTbl TEOPUU MHOXKECTB. 6 2 4
2 | MeTrpudeckue IpoCcTpaHCTBa. 12 2 4 6
3 | JIuneliHble NpOCTpaHCTBA. 10 2 2 6
4 | HopMupoBaHHBIE POCTPAHCTBA. 10 2 2 6
Jluneiinple (QyHKIMOHAIBI U JIH- 8 2 2 4
S | HeliHble oOmepaTopbl B HOPMHPO-
BaHHBIX NIPOCTPAHCTBAX.
6 | Mepa miIocKux MHOXKECTB. 6 2 4
7/ | I3mepumMble MHOXKECTBA. 8 2 2 4
8 | Murerpan Jlebera. 12 2 4 6
Kypcosoe npoexmuposanue X -
Koncyremayus k sx3ameny X -
Iloocomoska k ak3ameny (3auemy) X
Hroro: 72 12 20 40

3a04Has popma 00yueHus

Ne | HaummenoBanue Tembl (pazgena) | OOmas tpy- | TpynoémkocTs mo BHIaM y4eOHBIX 3aHATHI
n/n JUCHUIIMHBI (MOYJIf1) JI0EMKOCTDH B (B akaja.uacax)
aKaja.yacax Jlex/ Jlao / Ip/ Cp
Np.NOAT. | NP.MOAT. | NP.MOAT.
1 | Merpuueckue npocTpaHCTBa. 18 2 16
2 | JIuHeliHBIC POCTPAHCTBA. 16 2 14
3 | HopMupoBaHHbIe IPOCTPAHCTBA. 20 2 2 16
4 | Murerpan Jlebera. 18 2 16
Kypcosoe npoexmuposanue X -
Koncynemayus k ox3ameny X -
Iloozomoska k sx3ameny (3awemy) X X
Hroro: 72 4 6 62




5.1. Conep:xkanue pa3aesioB IMCUUIIIMHBI (MOYJIA)

Tema 1. DiieMeHTbI TEOPUM MHOMKECTB.

ITonsatne MHOXecTBO. CUeTHBIE M HECUETHBIE MHOKECTBA. DKBHUBAJICHTHOCTD
MHOXKCCTB. MOHIHOCTI) MHOXCCTBaA.

Tema 2. MeTpudecKkue NpoOCTPAHCTBA.

ITonsiTHE MeTpUYecKOro npocTpancTBa. CxoauMocTh. OTKPBITHIE U 3aMKHY-
Thle MHOXecTBa. [lomHOoTa MeTpuyecKux NpocTpaHcTs. [IpuHIUIT CKUMAIOIIUX
oToOpakeHnid. KOMIAaKTHOCTh MHOKECTB B METPHUUYECKUX MPOCTPAHCTBAX.

Tema 3. JIuHeiiHbIe MPOCTPAHCTBA.

JIuneiinpie npoctpanctBa. [Ipumepsl. JInneiinas 3aBucuMocThb. JInHelHble QyHK-
MOHAJIBI. BBIMyKIJIble MHOKECTBA U BBINYKJIbIE (PyHKIMOHANBL. Teopema Xa-
Ha—banaxa.

Tema 4. HopmupoBaHHbIE POCTPAHCTBA.

HopmupoBannbie mpocTpancTBa. EBknnaoBel npoctpancTBa. HepaBenctBo becce-
ns1. PaBenctBo [lapceBans. 3aMKHYThIE OpTOrOHAIBHBIE CUCTEMBI. [10JIHBIE €BKITH-
JIOBBI pocTpaHcTBa. Tepema Pucca-Oumepa.

Tema 5. JIuHeiiHble (PYHKIMOHAJIBI U JINHEHbIE ONIEPATOPbI B HOPMUPOBAH-
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. DKBUBAJIEHTHOCTh. CXOAUMOCTH MOYTH BCrO1y. CXO0-
IUMOCTB 110 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

HanmeHoBaHMe pa3jiesia IMCHUILIAHBI

Buja camocTosiTeibHOM PadoThHI 00y4AKOIIMXCS

1 | [ToAroTOBUTH TEOPETHUECKYIO YacTh IO
Teme: «MeTpruiecKue mpoCTPaHCTBa»

KoncnektupoBanue y4eOHOW, HAYyYHOU M MEPUO-
JUYECKOU JIUTEPATYPBHI.

2 | Pemenue 3a1a4 no remam:

«MeTtpuueckue MpocTpaHCTBaY.
IToaroTOBUTE TEOPETUYECKYI YacTh IO
teme: «llomHbple MeTpuueckue HpoCTpaH-
CTBa»

npopaboTka y4yeOHOro MaTepuaia, pelleHue 3a-
Jla4, KOHTPOJIbHBIC PaOOTHI, MOATOTOBKA M 3aIUTA
pedepara, pabota ¢ TeCTaMH U 3aJaHUSIMH, KOH-
CIIEKTUPOBAHKE OTCIBHBIX BOTIPOCOB.

3 | Pemenue 3am1au o teme: «JIMHEHHbBIE TIPO-
CTPaHCTBa»

IIoArOTOBUTE TEOPETHUYECKYH0 4YacTh I10
teme: «HopMmupoBaHHbIe TPOCTPAHCTBAY

npopaboTka y4eOHOro MaTepuaia, MOArOTOBKa
pedepaToB U JOKIANOB K y4aCTHUIO B TeMaTHYe-
CKHUX AOUCKYCCHAX, pa60Ta C TeCTaMu U 3aJaHUsI-
MH.

4 | Pemenne 3amau mo teme: «Hopmupoan-
HbIE IPOCTPAHCTBAY

[ToaroTOBUTE TEOPETHUYECKYIO 4YaCTh IO
TeMme: «EBKUI0BBI IPOCTPAHCTBA»

[Touck HayuHBIX MyOJIMKALUNA U 3JIEKTPOHHBIX HC-
TOYHUKOB MH()OPMAIMH, TOJTOTOBKH 3aKIIFOUYCHHUS
1o 0030py UH(POPMALIUH.

5 | Pemenue 3amau mo teme: EBKIMIOBHI TIpO-
cTpaHcTBa. IIOArOTOBUTE TEOPETUYECKYIO
yacTh 1o TeMe «JIuHelHble QyHKIIMOHAIIbI
U OIIEpaTophbI»

npopaboTka yueOHOro MaTepuasia, pazoop TECTOB
[0 JaHHOM TeMe, pellleHue 3a]iad, KOHCIEKTHUPO-
BAaHUC OTACJIbHBIX BOIIPOCOB.

6 | [loAroTOBHTH TEOPETUYECKYI0 YacTh IO
Teme: «/3mepumble QYHKIIUN

npopaboTka y4yeOHOro matepuana, o00paboTKa
aHAJMTUYECKUX JAaHHBIX, pELIeHHe 3ajay, KOH-
TPOJIbHBIE PabOTHI, paboTa C TECTaMHU U 3aJaHUS-
MU, KOHCIIEKTUPOBAHHUE OT/IEIbHBIX BOIIPOCOB.

7 | IloaroToBUTh TEOPETUYECKYIO YaCTh 10
teme: «MHTterpan JleGeray

npopaboTka y4yeOHOro wmarepuana, oOpaboTka
aHAJMTUYECKUX JAaHHBIX, pELIeHHe 3ajad, KOH-
TpOJbHBIE PaboThl, paboTa ¢ TecTaMHu U 3aJaHUs-
MU, KOHCIIEKTUPOBAHHUE OT/IEIbHBIX BOIIPOCOB.

8 | [loBTOpUTH BeCh MPONICHHBIN MaTepHal

npopaboTka yueOHOro wmatepuana, o00paboTka
AHATUTHYCCKUX JAHHBIX, PEIICHHWE 3a]1ad, KOH-
TpOJBHBIE PabOThI, paboTa ¢ TecTaMHu U 3aJaHMUs-
MU, KOHCTIEKTHPOBAHHUE OTACTHHBIX BOPOCOB.

7. ®OHA OHEHOYHbLIX CPEACTB

7.1. OnleHOYHbIE MaTepHUAJbI Il IPOBEAeHNs TEKYIero KOHTPOJIsl ycneBae-

MOCTH




Ne | HaumenoBanue tembl (pa3- | CpeacrBa TeKylero KOHTPOJIA Ilepeyenb Komime-
n/m | aesa) IMCHUILIMHBI (MOY- ycreBaeMoCTH TeHI NI
Jisl)
1 | Dnementsl Teopum  MHO- | Haiitn oObequnenue, nepeceuenue, | YK-1
KECTB. Pa3HOCTh U CUMMETPUYECKYIO pa3-
HOCTb CJIEAYIOLIUX MHOXKECTB
1) A=[0, 5]; B=[-2; 7].
2) A=[-00,10]; B=[1, +x0]
2 | Merpuueckue npoctpancTBa. | OnpeneneHue  METPUYECKOTO  IPO-
ctpancTsa. [lokasare, uto MHOKeCTBO | VK-1, [TK-1
YHOpAAOYEHHBIX Tpymnn u3 N gei-
CTBUTCIIBHBIX YHUCCII
XZ(Xqu,---’Xn) C paccTosTHUEM
n
2
p(X, y)ZW/Z(yk _Xk) obpa-
k=1
3yeT METPUYECKOE POCTPAHCTBO.
3 | Jlunelinble MpOCTPAHCTBA. O6pa3syer su suHeiHoe noanpoctpan- | YK-1, TTK-1.
cTBO mpocTpancTBa R* MHOMkecTBO V,
3a/IaHHOE T10 TIPABIITY
V= {(xlﬂxZFx3lx4-): X1 — 2x3 = 0}'
V= {(xll xZIx3Fx4): X3 + X4 = 1}
4 | HopmupoBannusie mpoctpan- | Haiitu Hopmy y = sinx + cosx VYK-1, TIK-1.
CTBa. a) B mpoctpanctee C[0;2 7 ]
6) B mpoctpanctee h[0, 2 7 ]
5 | Jluneiiusle (yHKIMOHANBI U | JInHeWHbIi (GyHKIHOHAN F € | [IK-1, T1K-3
JMHEWHbIE  ONepaTopbl B clr .
HOPMHPOBAHHBIX IIPOCTPaH- [_ 6’ n]3az[aH (popmystoii
CTBax. 0
F(f) = f 7Tcosxf(x)dx
Y
2
— f sinxf (x)dx
0
1
+2f(0 -5/ (3)
—f(m)
6 | M3MepuMble MHOXECTBA. Jloka3aTh, 4TO €CIM HAa H3MEPHMOM
MHOXecTBe E n3Mepumast q)yHKHI/IH HK-3
YZAOBIIETBOPSIET HEPAaBEHCTBY
f(x)<g9(x), TO
[ £ 00dx < [ g(xax.
E E
7 | Uurterpan JleGera. [Ipu kakux 3HaveHwmsx o u P cyme- | [TK-3

ctByet uHTerpan Jlebera Ha [0,400) ot
dyakmun f(x) = x%Infx?




=

7.2. OnleHOYHbIE MATEePHUAJIbI JJISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHU
1. Cemectp — 7; ¢popMa aTTecTAIUM — 3a4eT.
2. Borrpochl Kk dK3aMeHy, 3a4eTy (IpU HAJTMYHH)

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 METPUYECKOEe

MMPOCTPAHCTBO, €CJIN IOJ PACCTOSIHHUEM MCKAY ABYMS 3JICMCHTAMU 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 TENCTBUTEILHBIX YHCEI , C OOBIYHBIMH OTICPAIUSIMU
n
(x,y)= z XY,
i=1

CJIOKEHMSI U YMHOKEHUS U CKAJIIPHBIM ITPOU3BEICHUEM
BO IPOCTPAHCTBO.

€CTh CBKIINI0-

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
BaHHBIM

, TO 3TO MPOCTPAHCTBO OYyI€T HOPMHPO-

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.

Ilpumepnvle mecmoswle 3a0anusn 011 mexKyujezo KOHmpoiaa no oucuyuniune «Teopuu
dyuKyuu oeiicmeumenvHozo nepemenHozoy.

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

Bapmuanr 1.

1. Muoxecrso N HATYPaJbHBIX YHACEI SBISIETCS:
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 —MeTpHuecKoe NPOCTPAHCTBO) HA3BIBACTCS NPEOeibHOLl MOUKOI
muoxkecTBa M C X | ecnu mo6as ee OKPECTHOCTD 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,,...3,)|a €R,i =1..M} xeR" X=(X1,X2,...,Xn),
Il [ > %
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- MHOKECTBO KOMIIJICKCHBIX YHUCECII;

6. B namHElHOM mpocTpaHCTBe 1, , AIEMEHTaMHU KOTOPOTO CIIy’KaT BCEBO3MOXKHBIE MTOCTIE-

. X=X X5y Xy
JO0BAaTCIBbHOCTU ACUCTBUTCIIbHBIX YHUCCII ( 172 n ) , YAOBJICTBOPSAIOIINX YCJIO-

BHIO
Z Xi2 < 00
i=1

CKaJISIPHOE MPOM3BEEHUE ONPEIEISIETCS PABEHCTBOM: xyel,



(% 9) =206 +¥) (69 =206 +%)"

3)

(X y) = [0 +,)°
4) =

1)

(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,y eR" X = (Xgs Xy yeeey X))
Y= (Y1 Yo yn):

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

1) ! , 3)

P Y) = [0 +V,)° p(xY) =3 % ~y,|
2) i=1 . 4) i=1 .

3. Touka X € X ( X —MeTpuueckoe MpOCTPaHCTBO) HA3BIBACTCS NPEeOebHOLl MOYKOL
mHoxkectBa M < X | ecniu mo6as ee OKpECTHOCTb 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], COCTOSIIIIEM U3 HEMPEPhIBHBIX 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 OrPaHU-
YEHHBIX MHOYKECTB, cojiepKamuxcs B E;

2) TOYHAad HUXKXHA I'paHUa BCEBO3MOXHBIX MEP BCEBO3MOKHBIX OTKPBITBIX OI'paHU-
YCHHBIX MHOKCCTB, COACPIKAILNX MHOXCECTBO E;

3) TOYHAasdA BCPXHAA I'paHUIla BCCBO3MOXKHBIX MEP BCCBO3MOIKHBIX OTKPBITHIX OI'paHH-
YCHHBIX MHOKCCTB, COACPIKAIINXCS B E.

2. JlBe pyHKIIMM 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

Bapmuanr 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,,...8,) |3 eRi=L..n} x,yeR" X=(X, X Xy) ¥ =(¥1, Y0 ¥0).

P y) = (% +¥,)° P4 Y) =3 (% +Y,)
1) i=1 : 3) i=1

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

3. Touka X € X ( X —MeTpuuecKkoe MpOCTPAHCTBO) HA3BIBACTCS NPEOebHOLl MOYKOLL
mHoxkectBa M < X | ecniu mo6as ee OKpeCTHOCTb COIEPIKUT:

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 xn)'

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— MHO>KECTBO HeﬁCTBHTeHBHBIX 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 .

)

3. Touxa X € X ( X —MeTpuuecKkoe MpOCTPaHCTBO) HA3BIBACTCS NPeOebHOLl MOYKOL

mHOkectBa M < X | ecniu mo6as ee OKpECTHOCTb COMIEPIKHUT:

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 clieylonuX YUCIOBBIX MHOKECTB SBJISETCS JIMHEHHBIM HPOCTPAHCTBOM:
1) N — MHOxkecTBO HaTypabHBIX UHCe;
2) Z — MHOXECTBO LIEIbIX YUCE;
3) Q= MHOKECTBO PAIHOHATBHBIX HHCEN;

4) C — MHOKECTBO KOMILIGKCHBIX Y9HCEI;

6. B nmuneliHoM IMPOCTPAHCTBE |2 , JJICMCHTAMU KOTOPOT'O CIIY’KaT BCCBO3MOKHBIC ITOCJIC-

. X = (Xp, Xg peeey Xpypene)
JO0BATCIIBHOCTU ACUCTBUTCIIBHBIX YHUCECII

BHIO

, YAOBIIETBOPSAIOIIUX YCIIO-

i X’ < oo
i=1

CKaISIPHOE IPOU3BE/ICHHE ONPENeIsIeTcs paeHcTBom: © Y € 1,

) =30 +,) (% Y) = (X +,)’
1) i=1 : 3) i=1 X

o0

V) =2% -y, (X Y)= |3 (% +Y,)’
2) E ; 4)

7. OyHKUUA F(x) , 3aJlaHHas Ha MHOKecTBe E, Ha3bIBaeTCs usmepumor, €cIiu:

1) sto mHOXecTBO E n3mepumo;

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

2) mpu mo6oM & U3MEPHMO MHOKECTBO

3) muoxkectBo E wu3MepumMo W npu  Jr000M &  J3MepUMO MHOMKECTBO

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 C X | ecniu mo6as ee OKpPECTHOCTB 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)IYIOHII/IX YUCIIOBBIX MHOXECTB ABJIACTCHA J'II/IHCfIHLIM HpOCTpaHCTBOMZ

1) N — MHOXKXCECTBO HATYPAJIbHBIX YUCCII;

2) £ — MHOXeCTBO LIETbIX YHCET;



3) Q ~ Muoxectso paIMOHATBHBIX YHCEIT;

4) R-— MHO>KECTBO HeﬁCTBHTeHBHBIX YHUCCII,

— n
6. B N~ mepHoMm apupMeTHyeckoM MpoCTpaHCTBe R, aIeMeHTaMM KOTOPOTO CITYKaT CH-

. X= X, ey X
CTEMBI JECHUCTBUTEIBHBIX YHCEII (Xl’ 21 n) , CKJLIpHOE MPOU3BEIACHUE OIpene-

n
JIACTC paBCHCTBOM: XY e R

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

1) 3) i :

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

7. B onpenenenun unTerpana Jlebera Toukn X rpynmmpyrorcs:
1) mo npu3HaKy OJIM30CTH UX HA OCH Ox;
2) 1O MPU3HAKY JIOCTATOYHOMN OJIM30CTH COOTBETCTBYIOIINX 3HAUCHUN (DYHKIIUH;

3) IPOU3BOJILHBIM 00Pa30M.

Bonpocwt 015 npomesrcymounou ammecmayuu (3auem)

KouTtpoJbHble BOonpockl o Kypcy.
1.ITonsiTe MHO)kecTBO. Oniepaliuy HaJ MHOKECTBAMH.
2. CyeTHBIC U HECUETHBIE MHOXECTBA. [Ipumepsl.
. DOKBHUBAJICHTHOCTh MHOXECTB. MOIIIHOCTh MHOXeCTBA. [Ipumepsl.

. Onpenenenne MeTpuuecKOro npocrpasHcTsa. [Ipumepsr.

3
4
5. 3ambikanue MHOXecTBa. [IpenenbHas Touka. CXOAMMOCTb.
6. OTKpBITBIE U 3AMKHYTBIE MHOXKECTBA.

7. OTKpBITBIE U 3aMKHYTBIE MHOKECTBA HA YUCIOBOU MPSAMOM.
8. IlomHOTa METPUYECKUX TPOCTPAHCTB.

9. MPUHITUTI CKUMAIOTIIUX OTOOPAKEHUM.

10. KoMnakTHOCTb MHOKECTB B METPUYECKUX ITPOCTPAHCTBAX.
11. JInunennslie npoctpancTaa. [Ipumepsr.

12. JInneliHas 3aBUCHMOCTb U HE3aBUCUMOCTh 3JIEMEHTOB.

13. Jluneiinbie pyHkunoHansl. [Ipumepsi.

14. BeimykJible MHOXKECTBA U BBIITYKJIbIe (DYHKIIMOHAIIBI.

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€ OPTOTOHAJIbHBIE CUCTEMBI.

ITonnsle eBkMIOBLI IpocTpaHcTBa. Teopema Pucca-duiepa.
JIuHeliHble PYHKLIMOHAIBI U OIEPaTOPBI.

Teopema Xana-banaxa B HOpPMUPOBAHHOM IPOCTPAHCTBE.
Mepa 31eMeHTapHbIX MHOXKECTB.

JleberoBa Mepa MIOCKUX MHOXKECTB.

AutusHOCTh M O T aIATHBHOCTH MEPHI.

OIlpeJIeJIEHUE U OCHOBHBIE CBOMCTBA M3MEPUMBIX MHOKECTB.
JleiicTBUs HaJl UBMEPUMBIMU (PYHKIUSMHU.
DOKBUBAJICHTHOCTHh PYHKIMA. CXOIMUMOCTD [TOUTH BCIOJY.
Onpenenenue unterpaia Jlebera.

OcHoBHbI€e cBOMCTBa UHTerpaina Jlebera.

[IpenenbHbIi Iepexo 10 3HAKOM MHTErpaa.

CpaBuenue unrerpania Jlebera c unrerpaisom Pumana.

3. Hepeqeﬂb KOMIIeTeHIINil 1 HHAUKATOPOB HUX NOCTHKCHHS, OITUCAHUEC
OIecHMBAHHUS KOMIIeTEeHIINil NnpeacTaBJIsAOTCHA B Taﬁ.]'ll/ll.[e

KpHuTepHueB

Kox kommieren-

YPpOBHU OCBOEHUSI KOMIIETEHIUI

[IU1, HHINKATO- [IponBunyTHI bazoBriit [Toporossiii He ocBoennt
PBI JOCTHIKCHUS KOMIIETEHIINH
KOMITCTCHIINH «OTJIMYIHO» «XOPOIIIOY «YIIOBJIETBOPH- «HEYIOBJIC-
(YK-1) TEJILHO» TBOPUTEIIb-
Ho»!
«3aYTEHO» «HE 3aUTCHO»
VK-1 3HaeT riIy00KO U MPOYHO 3HaeT y4eOHsbIil Mate- 3naet ocHOBHOW | He 3HaeT ma-

y4eOHBIN MaTepual, CBO-
00/THO OTBEUYAET HA BOIIPO-
CBI, CBOOOJTHO pelaeT 3a-
Jla4yM, HE 3aTPYyIHSETCS C
OTBETOM IIPU BUAOU3MEHE-
HUU 33JJaHU, IPABUIILHO
000CHOBBIBACT MPHHATOE
pelieHue, BIaaeeT pa3Ho-
CTOPOHHUMU HaBBIKAMU U
TIpUEMaMH BBITIOTHEHUS
MPaKTUYECKUX 3aJaHUM,
MOKAa3bIBAET JTOJKHBIA
YpOBEHBb CPOPMHUPOBAHHO-
CTU KOMIICTCHIUI.

puan. YMeeT NpaBUIbHO
MPUMEHUTH TEOPHIO MIPH
BBITIOJTHEHUY TIPaKTHYe-
CKHX 33/1aHUH, BIIAJEET
HEOOXOIMMBIMH TTpHe-
MaMH BBITTOJIHEHUS
MPAKTUYECKUX 3a/laHul,
HO 3aTpyJHSETCS C
MIPUMEHEHUEM 3HAHUH,
CBA3aHHBIX C HOBBIMH
HECTaHJIapPTHBIMHU 33]1a-
YaMH. TTOKa3bIBAeT
JIOJIKHBIN YPOBEHB
c(hopMUPOBaHHOCTH
KOMITETECHITUHA

MaTepuan, HO J10-
MTyCKaeT HeToY-
HoctH, IIpu pe-
HIEHUH IPUMeE-
POB, 3a7a4 J0-
MTyCKaeT OIHOKH

tepuain. He
YMEET BBI-
MOJIHATH
MpPaKTUYECKUE
3aganus. He
MOJKET OTBE-
THUTb Ha MO-
CTaBJICHHBIC
BOIIPOCHI.




[K-1 3HaeT rimyOoKO U MPOYHO 3HaeT yueOHsbIil Mate- 3HaeT ocHoBHOW | He 3HaeT ma-
y4eOHBIN MaTepHal, CBO- puain. YMeer 10Ka3bl- Marepual, Ho 10- | Tepuai. He
00IHO OTBEYAeT Ha BOMPO- | BaTh, U3yUCHHBIE TCO- ITyCKaeT HeToY- YMEET BHI-
CBI, CBOOOTHO pelIaeT 3a- pembl TO/II, ymeer HoctH, IIpu pe- MOIHATD
Jla4u, He 3aTpyqHseTCs ¢ JIOKa3bIBaTh yTBEPXKAC- | IICHUU IpUMe- MIPaKTUIECKHE
OTBETOM IIPH BUJIOM3MEHE- | HHA, aHAIOTUYHBIE pa- POB, 3a1a4 J0- 3ananus. He
HUU 33/1aHUH, IPAaBUIIBHO Hee U3yYEHHBIM, YMEET | ITyCcKaeT OMIMOKH. | MOXKET OTBe-
000CHOBBIBAaET MPUHATOE aHAJIN3UPOBATh U CHH- TUTH Ha I0-
pelleHne, BIagceT pa3Ho- | TE3UPOBATh MOITyYCH- CTaBJICHHBIE
CTOPOHHMMH HaBBIKAMU H | HYIO0 HH(OpMAIHIO, pe- BOIPOCHI
MIpHEMaMH BBITTOJTHEHUS 1aTh 3aJa44, aHaJIo-

MIPAKTUYECKUX 3a1aHUil, TUYHBIE PEIICHHBIM,
MTOKa3bIBAET JOJKHBIN 3aTpyHSETCS MIPH pe-
ypOBeHb CPOPMUPOBAHHO- | IIEHWH HOBBIX HEpe-
CTH KOMITETEHIIHH. IICHHBIX 337a4.

I1K-3 3HaeT U MOHUMAET aKTy- YMeer npaBWiIbHO NpU- | 3HaeT U noHuma- | I[lmoxo ycBo-
aJIbHBIE TIPOOJIEMBI TUCIIU- | MEHUTH TEOPHIO MIPH €T OCHOBHBIE WJI MaTepu-
TUTMHBI, BBIXOSIIUE 32 BBITIOJTHEHNUH TIPaKTHUYe- | OMpeNeNeHus U ain.He 3naet
paMkH yueOHoM HHPOpMa- | CKHMX 3allaHHi, BIaJEeT | TEOPEMbI Kypca OCHOBHBIE
UUU. Y MeeT NPUMEHSTh HEOOXOJUMBIMU TIpHe- TONII, akTyans- | onpeneiacHus
pa3IMYHble METOJBI U TEX- | MaMU BBIITOJIHEHUS HBIE TIPOOJIEMBI U TEOPEMBI
HOJIOTHU JJIS PEIICHNs 3a- | IPaKTHYECKUX 3aJaHui, | TUCLUILIMHBI B Kypca. He
Jad. YMeeT NpeACTaBIATh , | HO 3aTPyJHAETCS © paMKax y4eOHOIl | cripaBisieTcs C
OOBSICHATh, aHAJIM3UPOBATh | IPUMEHEHUEM 3HAHUK, | HHQOPMAIUH, pelieHreM
Y UHTEPIPETUPOBATH T10- CBSA3aHHBIX C HOBBIMU yMEeT HaXOAUTh | MPOWIECHHBIX
JTy4eHHBIE PE3yJIbTaTHI, HECTaHAAPTHBIMU 3a/1a- | HEOOXOAUMYIO 3a1ad.
yMeeT JI0Ka3blBaTh YTBEP- | YaMH, OKa3bIBAET WHPOPMAITHUIO 10
xnenus TO/II, He aHaso- | TOJDKHBINA YPOBEHB MaTeMaTHuKe, [0J1-

TUYHBIE paHee U3YYEHHBIM | c(hOPMHUPOBAHHOCTH TOTOBJIEH K BOC-
KOMIIETEHIIUH. MIPOU3BEICHUIO
MOJTy4YeHHBIX 3Ha-
HUM.

8. YHUEBHO-METOANYECKOE U THO®OOPMALIMOHHOE OBECIIEYE-

1.

2.

HUE TUCHUATIIMHBI (MOLY.JIS)

8.1. IlepeyeHb OCHOBHOM y4eOHOM JTUTEPATYPbI
1. Hepp.B.A. 136 Teopust pyHKIMI AeCTBUTENBHON NTepeMeHHOM. JIekuuu
u ynpaxHenus: Yueb.nmocooue/B. . Jepp.-M.:Boicimas mixomna 2008.-384c.
bupman MLIII., Conomsxk M.3. b64 CrekTpanbHas 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.ctyaeHToB M.63natenbckuii IEHTp «AKaIeMus,
2011.-192c.
[apanynunos U.U. HekoTopbie BOpockl TEOpUH NPUOIMHKEHHUI B PO-
ctpancTBax Jlebera ¢ mepemMeHHBIM MOKa3zaTeseM, Bianukaskaz M3a-Bo
HayuyHoro nearpa PAH, 2012.




5. Kpenkoropckuii, B. JI. ®yHKIImoHaIBHBIN aHATU3 : yueOHOE ocodue / B.
JI. Kpenkoropckuii. — Ka3zanp : 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. 3agauu u ynpakaeHust no GyHKIIMOHATEHOMY aHAJIU3Y :
yueOHo-npakTraeckoe nocodue / b. I1. Ocunenkep. — MockBa : MockoB-
CKHI1 TOCYJapCTBEHHbIN CTpouTeNbHbIN yHUBEpcuteT, ObC ACB, 2015. —
132 c. — ISBN 978-5-7264-1186-6. — TekcT : 3eKTpOHHBIH // DNEeKTPOH-
HO-OnbmoTeunas cuctema IPR BOOKS : [caiit]. — URL.:
http://www.iprbookshop.ru/60819.htmi

8.2. IlepeyeHb 10MOHUTEILHON YUEOHOM JIMTEPATYPHI

1) I'puGanos FO.M. OyHKIMOHATBHBIN aHANN3 B yipakHeHUsX. Kazanb: 13.
KI'Y

2) KupumoB A.A., I'Bumnanu A.Jl. TeopeMsl 1 3a1aun GyHKIIMOHAIEHOTO
ananmm3a. M.: Hayka, 1988.

3) Ouan 10.C. COopHUK 33724 ¥ TEOPEM I10 TEOPUHU PYHKIUH IEHCTBUTEIBHO-
ro nepeMerHoro. M.: IIpocsemienue, 1965.

4) Tpenorun B.A., [Tucapesckuii 5.M., Co6onesa T.C. 3agauun u ynpaxHeHUs
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 VISl OCBOCHUS JUCHUIIU-
HbI (MOYJIA)

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

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

3) Mup MatemMaTUYECKUX YpaBHEHUMN
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) Maremartuyeckoe O0ropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru

7) www.libgen.info

8.4. Ilepeyenb MH(POPMAITMOHHBIX TEXHOJOTHA M POrPaAMMHOI0 o0ecnevyeHust


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-
puai, yaeOHUKHU U y4eOHbIe TOCOOUS U3 CIIMCKA JIUTEPATYPbl, CTATHH U3 NEPHOIU-
YECKUX M3JIaHu#, pecypchl HH()OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «H-
TEPHET»

1. DnextpoHHas 6MOIMOTEKA Kypca, KOHCTICKTHI JICKITHH, 3aJaHMs IS
MPAKTUYECKUX 3aHSATUN U CAMOCTOATEIILHOU pabOThl, BApHaHThl TECTOBBIX
3aJlaHu JUIsl MPOBEPKU TEKYIUX U OCTATOYHBIX 3HAHUH CTYJICHTOB,
BapUAHTHI 3aJaHUI JIJIs1 TEKYIIETO ¥ MPOMEXKYTOYHOTO KOHTPOJISI 3HAHUN
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 OBECIIEYEHUME JUCHHAIIIU-
HbI

Jns ocymiecTBiaeHUsS 00pa30BaTeIBFHOTO IpoIecca Mo JUCHUIUIMHE HeoOXoauMma
CIeayIoIIas MaTeprualbHO-TeXHUYeCcKas 0a3a:

Jlns mipoBeneHUs JIEKIMOHHBIX W TMPAKTUUYECKUX 3aHATHUN MMEIOTCS ayJIUTOPHH,
OCHAIIIEHHBIE BCEW HEOOXOIUMOM MeOeNIbl0 U MHBEHTapeM. [{Jis OTAeIbHBIX 3aHs-
TUM ayJIUTOPUU OCHAIIEHBI ITPOCKTOPOM, HOYTOYKOM M MHTEPAKTUBHBIM SKPaHOM
JUJIs1 IEMOHCTPALMU CIauI0B U T.M.

10. MeTtognuyeckue yKazaHus AJl 00y4aKLIUXCH 10 0CBOe-
HHUIO U CIMILIJIMHbI

Jlnig u3ydeHus Kypca CTyJIeHTaM HEOOXOAUMO HMCIOJIb30BaTh JEKIIMOHHBIN Ma-
Tepua, yueOHUKHU U y4eOHbIe MOCOOUS U3 CIUCKA JINTEPATyphl, CTAThU U3 MEPUO-
JUYECKUX U3JaHUN, pecypchl HHPOPMALUOHHO-TEIEKOMMYHUKAIIMOHHOW CETU
«HTEpHETY

Kpome TOro, unenecooOpa3HO HCHOIB30BaTh CIEAYIOLUIME METOAUYECKHE
MaTepHuabl:

1. BapuaHTbl KOHTPOJIBHBIX PabOT U TECTOB.

2. 3amauu As NPaKTUYECKUX 3aHATHI CaMOCTOATEIbHON padOThI

3. Pa3zmarounslilt MmaTepual i1 NPaKTHUECKUX 3aHSATHI.

4. 3anaHud 11l IPOMEXYTOYHOIO M TEKYIIEr0 KOHTPOJIS 3HAHUM CTYIEHTOB.



5. DnekTpoHHY0 0a3y JaHHBIX MO AUCIHUIUIAHE.
6. Pabouue TeTpaau CTy/I€HTOB.

JIJis TEOPETHUECKOTrO M MPaKTHYECKOTO YCBOSHUS IUCHUIUIMHBI OOJBIIOE 3HAYE-
HUE UMEET CaMOCTOsITeNIbHAsA paboTa CTYICHTOB, KOTOpasi MOKET OCYIIECTBISATHCS
CTYJCHTaMH WHANBUAYATBHO U MO PyKOBOJICTBOM IPEMOIaBATEINS.
CamocTosiTenbHast paboTa CTyIEHTOB, PEAYCMOTPEHHAs! YI€OHBIM IJIAHOM B 00b-
eme He MeHee 50-70% o011ero KoanMuecTBa 4acoB, HallpaBJieHa Ha Ooee ryookoe
YCBOEHHE M3y4aeMoro Kypca, popMHUpoBaHuE HABBIKOB HCCIIEIOBATEILCKON pabdo-
Thl U OPUEHTUPOBAHHUE CTYJCHTOB Ha YMEHHE MPUMEHSITh TEOPETHUECKUE 3HAHUS
Ha MPaKTHKeE.

VYuebnblli MaTepHuall AUCHUIUIMHBI « Teopust PyHKIMI 1eHCTBUTETLHOTO MTEPEMEH-
HOTO» COCTOUT U3 CIEAYIOUUX pa3AeyioB: 1) DJIeMEHTBHl TEOPUU MHOXKECTB; 2)
Metpuueckue npoCTpaHCTBa;

3). Jluneitnble mpocTtpancTBa; 4 HopmupoBanHble mpocTpaHcTBa; 5) EBKINIOBEI
npocTpaHcTBa; 6) Mepa MmIockuX MHOXKeCTB; 7) M3mepumble Gpynknum; 8) MaTe-
rpai Jlebera
Ilocne uzyuenus meopemuuecko2o Mamepuana cmyoeHm 00NHCEeH:

3HaTh OCHOBHBIMH MOJIOKEHUSAMH KJIaccuueckux pasnaenoB TO/II.

OBJIQIETh HABBIKAMHU NPUMEHEHHsS] OCHOBHBIX anroputMoB T®JIII Bo Bcex paszne-
JaX MaTEMAaTHYECKOTO 3HAHUSI.

Ilo oxonuanuu npaxmuuecko2o Kypca cmyoenm OO0JIHCEH:

- CB00OOAHO BIIQJIETh OCHOBHBIMHU MOHSATUSIMU MeOpuu QyHKYUuu 0eucmseumens-
HOU nepeMeHHOU N PYHKYUOHAIbHO20 AHAIU3A.

JIns ycremHoro ocBoeHusi yuyeObHoro marepuana kypca «Teopust GyHKIM nei-
CTBUTEJIBHOTO IEPEMEHHOT0» TPEOYIOTCSI CHCTEMaTndecKkas padoTa o0 U3yUYEHUIO
JIEKIIUN U PEKOMEHYEMOM JINTEPATYPhl, PEIICHUIO TOMAIIHUX 33734 U JTOMAIIHUX
KOHTPOJIbHBIX PadoT, a TAKXKE aKTUBHOE y4acTHUE B pad0Te MPAKTUUYECKUX 3aHITHM.
[Toka3aTeneM OCBOEHHUS MaTepHalla CIy)KUT YCIICIIHOE PELICHUE 3ajad Ipeziara-
€MBIX JOMAIIHUX KOHTPOJIbHBIX pa0OT M BBINOJIHEHHE ayJUTOPHBIX CAMOCTOS-
TEJIbHBIX U KOHTPOJIBHBIX PaboT.

B xauecTBe OLIEHOYHBIX CPEACTB IPOrPaMMON JUCLHUILUIMHBI IPEYyCMaTPUBACTC:

® TEKYIIUI KOHTPOJIb (ayAUTOPHBIE KOHTPOJIbHBIC PAOOTHI, TOMAITHUE 3a]JaHus).
® [IPOMEKYTOUHBIA KOHTPOJIb (IK3aMEH).
Dopmbl meKyuje2o, nNPOMeNCYmouHo20 U Umo208020 KOHMPOJsl.
Texywuti KOHMPOTL:
- CaMoCTOSITeNTbHBIE pa0OTHI
- UanuBuayansHbIC 3a0aHUS
- Onpoc cTyIeHTOB
LIpomedicymounwlil KOHMPOTL:
- KontponbHas paboTa no Kypcy
HUmoeosuwlii koumponw:



- 3a4veT

11. CIIEOQUAJBHBIE YCJIOBUSA 1JIsI THBAJINIOB U JIMII C OI'PA-
HUYEHHBIMU BO3ZMOKHOCTAMMU 310POBbS

[Tox cneruanbHBIMK YCIOBUSMH IS TIOTYYEHUS 00pa30BaHUs 00yJarOIIHXCS
C OTPaHWYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS TOHMMAIOTCS YCJIOBHS OOy4YCHUS,
BOCIIUTAHUSI U PAa3BUTHSA TaKUX CTYJICHTOB, BKJIIOYAIOIIUE B CEOSl MCIOJIb30BAHUE
py HEOOXOJMMOCTH aJaNTUPOBAHHBIX O0pa30BaTEIbHBIX MPOTPAMM U METOJIOB
oOy4eHMs] U BOCIIUTAHUS, CIEIUATbHBIX YyU€OHUKOB, YUYEOHBIX TTOCOOUIN U AMIAK-
TUYECKUX MaTepUalioB, CIEIHUAIBbHBIX TEXHHUYECKUX CPEACTB OOYy4YeHUs KOJUICK-
TUBHOTO M WHAMBUAYAJIBLHOTO MOJIb30BAaHUA, MPEIOCTABICHUE YCIYT aCCUCTEHTa
(TTOMOITHUKA), OKa3bIBAIOIIETO HEOOXOIUMYIO TTOMOIIb, IPOBE/ICHUE TPYIIIOBBIX U
WHIUBUTY ATBHBIX KOPPEKITMOHHBIX 3aHITHH, 00ECIeUeHUE JOCTYIIa B 37JaHUS By3a
U PyTHE YCIOBHs, 6€3 KOTOPHIX HEBO3MOKHO HIIM 3aTPyJIHEHO OCBOEHHE 00pa3o-
BaTEIbHBIX MPOTPAMM OOYYAIOIINUXCS ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0PO-
BbSI.

OOyueHue B paMKax yueOHON JUCHUIUIMHBI 00YUYarOIIUXCsl ¢ OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBBSI OCYIIECTBIISETCS C YIETOM OCOOEHHOCTEH MCUXO(PU3H-
YECKOTO PA3BHUTHS, WHIUBUIYATBHBIX BO3MOKHOCTEH M COCTOSHHUS 37I0POBbSI Ta-
KHX 00yYaronuxcsi.

OOyueHue no y4yeOHOW JUCIUIUIMHE O0YyYaroluXcsi ¢ OTpaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBbSI MOKET OBITb OPraHM30BaHO KaK COBMECTHO C APYTUMHU
OOyJaroIIMMUCS, TaK U B OTACIBHBIX IPYIIaX.

B nensax gnoctynHocTu 00y4YeHUs MO TUCIUTUTNHE 00€CTIeYnBACTCS

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

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

- BeCh HEOOXOIUMBIH IS U3yUEHUs MaTepHall, COTJIACHO yueOHOMY TIaHy (B
TOM YHCIIe, I OOYYArOIIMXCs 10 WHAMNBUAYAIbHBIM YUEOHBIM TIIaHAM) IMPEo-
CTaBJISICTCS B DJICKTPOHOM BHJIE Ha JIWCKE.

- HIHAMBUYaIbHOE paBHOMEPHOE ocBenieHne He MeHee 300 Jrokc;

- TMPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO OOYyYaromeMycs HEOOXOAUMYIO
MTOMOIIIb;

- o0ecTieueHre BO3MOKHOCTH BBIMTYCKa AIbTEPHATUBHBIX (POPMATOB MIEYATHBIX
MaTepHuaioB (KpyHHBIA MIPUQT WK ayarnodaiiib);

- obecrieueHne MOCTyIa 00yJaromerocs, BISIOMIETOCs CJIETBIM U UCTIOIb3Y-
IOIIEro COO0aKy-MPOBOAHUKA, K 3JAHUIO MHCTUTYTA.

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

- HAJIMYMe MHUKPO(OHOB M 3BYKOYCHIIMBAIOIIEH armapaTypbl KOJUICKTUBHOTO
MOJIb30BaHUs (ayAMOKOJIOHKH);

3) IS Il ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBBS, HMCIONIUX Hapy-
HIEHUS OMOPHO-ABUTATENILHOTO ammapara, MaTepuagbHO-TEXHUYECKHE YCIIOBHUSA
JOJKHBI 00€CIIeYnBaTh BO3MOKHOCTh O€CTIPENATCTBEHHOrO I0CTyNa 00yJaromux-
csi B yueOHbIE TIOMEILIEHHSI, CTOJIOBbIE, TyaJIeTHbIE U JAPyTUe MOMEUIEHUSI OpraHu-



3aIliy, a TaK)Ke MPeObIBaHUS B YKa3aHHBIX MOMENIECHUAX (HaJIU4KMe MaHIyCoOB, MO-
pYy4YHEH, PaCIIUPEHHBIX JBEPHBIX TPOEMOB U APYTHX MPUCTIOCOOTICHHI).

[Tepen mHauamoMm 0O0ydYeHHS MOTYT MPOBOIUTHCS KOHCYJIHTATHUBHBIC 3aHSTHSA,
MO3BOJISIONINE CTYJACHTaM C OTPAHMYCHHBIMU BO3MOXKHOCTSIMHU aJalTHPOBATHCS K
y4eOHOMY TPOIIECCY.

B  mpomecce  BeaeHus ~— y4eOHOM — JHCHUIUIMHBI  Mpodeccopcko-
MPETOIaBaTeIbCKOMY COCTaBY PEKOMEHIYETCS MCIOJIb30BaHUE COIUATILHO-
aKTUBHBIX U Pe(dICKCUBHBIX METOJOB OOYUCHHS, TEXHOJIOTUH COIIMOKYIbTYPHOU
peaduiuTalluKk C IEJbI0 OKa3aHHS MOMOIIU OOYYaroIUMCsS C OrpaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSI B YCTAHOBJICHUH TOJIHOLICHHBIX MEKJIUYHOCTHBIX OT-
HOIIICHUH C JPYTUMH OOYYaIOIIUXCs, CO3MaHUU KOM(POPTHOTO MCUXOJIOTHYECKO-
ro KJIUMarta B y4eOHOM rpyTIe.

Oco0eHHOCTH TPOBENECHUS] TEKYIIeH W TPOMEXKYTOYHOM aTTecTalMu 110
JTUCITUTIINHE I OOYYaIoIUXCsl ¢ OTPAaHWYCHHBIMH BO3MOXXKHOCTSIMH 370POBBS
YCTaHABIMBAIOTCS C yY€TOM HHAMBUAYAJIbHBIX TCUXO(DH3NIECKUX OCOOCHHOCTEH
(ycTHO, MHUCBbMEHHO Ha OyMmare, MMCbMEHHO Ha KOMIbIOTEPE, B (hopMeE TECTUPOBA-
HUA U apyroe). [Ipu HE0OXOAMMOCTH TIPEAOCTABIACTCS JTOMOJHUTEILHOES BPEMS
JUTSI TIOJTOTOBKH OTBETA HA 3a4eTe WM dK3aMCHE.



AHHOTALIUSI PABOYEN TPOT'PAMMBI JUCIHUITIJIMHBI

(MOJIYJIS):

«Teopus ¢pynkyuii oelicmeumenbHo20 nepPemMennozo»

1. Hean ocBOeHUSI TUCHUUILTHHBI (MOTYJIf):

[{empto ocBoeHUS AUCTUTLUTHHBI « Teopus GyHKINN JEHCTBUTEIHLHOTO TIepe-

MEHHOTO0Y» SIBJISIFOTCSI:

dopMuUpOBaHUE CUCTEMAaTHYCCKUX 3HAHUN O METOAaX TEOPUH (DYHKITUH
JIEUCTBUTEIHLHOTO IEPEMEHHOTO, €€ MECTE U POJIM B CUCTEME MaTeMaThye-
CKOro 0Opa3oBaHUs CPEHEr0 YPOBHSI.

— Pa3BUTUC JIOTHYCCKOT'O MBIIIJICHUA U MaTEMaTHYECKOM KYJbTYPHI;

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH NMPOrpaMMbl

JucnnmuinHa « Teopusi pyHKUMH AeMCTBUTEIBHOI0 IEPEMEHHOI0» OTHO-
CUTCSl K 4acTH, POpMUPYEMON yUaCTHUKAMU 00pa30BaTEIbHBIX OTHOLIEHUH 00pa-
30BaTEJIbHOM TMPOrpaMMbl MOATOTOBKHM OakanaBpa mo HampasiieHuto 44.03.05.-
nearornyeckoe oopazoBaHue.

3. TpeGoBaHus Kk pe3yJabTaTaM OCBOEHHS U CHUTLTHHBI(MOTYJINA):
B coBokynHoctu ¢ npyrumu aucuurmuimHamMu @I'OC BO aucuumnnna « Teopusd
GbyHKIMNA TEHCTBUTEILHOTO IEPEMEHHOT0» HaIpaBiieHa Ha (OPMUPOBAHUE ClIe-
JOYIOIIUX KOMIIETECHIIUM:

Koa xom-
HanMeHoBaHue KOMIIETEeHUMHU
MeTeHIUH
Cnoco0OeH oCcylIecTBIIATh MOUCK, KPUTUYECKUI aHAJIN3 U CUHTE3
YK-1 nH(pOpMaUKU, TPUMEHITh CUCTEMHBIN MOAXO JIsl PEIICHHUS MO~
CTaBJICHHBIX 33/1a4
CnocobeH ocBauBaTh M UCHOJb30BaTh 0a30Bble HAYYHO- TEOPETH-
YECKHE 3HaHUS KJIACCUYECKUX Pa3/IeJIOB MAaTEMAaTHYECKON HAYKH,
IIK-1 0a30BBIMU HJICIMU M METOJIAMHA MAaTE€MaTHKHU, CHCTEMOM OCHOBHBIX
MaTEMAaTUYECKUX CTPYKTYP U aKCHOMATHYECKUM METOJIOM.
Crioco0eH nMpoBECTH aHAJIN3 U T€OMETPUUECKYIO MHTEPIPETAIIIO
MK-3 (GopMyIMPOBOK U TEOPEM U MPUMEHSTH NPH pelieHnu 3a1ay. Cro-

COOEH CaMOCTOSATEIBLHO AOKa3bIBATh YTBCPKJACHHA U PCUIATH 3a/1a-
YK, HC aHAJIOTMYHBIC PAHCC M3YYCHHLIM.

4. O0mas TpyA0eMKOCTb IMCUMILIMHBI (MOYJIs1) COCTABJIsIET 2 3a4eT-
Hble einHUIBI (72 4aca).

5. Cemectp: 7

6. OcHOBHbIE pa3ae/ibl AUCHUILTHHBI (MOTYJIN):
1. DnemMeHThI TEOpUH MHOXKECTB.
2. Metpuyeckue MpoCTPaHCTBA.




3. JIuneliHble NPOCTPAHCTBA.

4. HopMupoBaHHbIE TPOCTPAHCTBA.

5. Jlunelinpie PyHKIIMOHAIIBI U JTMHEHHBIE ONEPaTOPbl B HOPMUPOBAHHBIX PO
CTPaHCTBAX.

6. Mepa miocKkux MHOKECTB.

7. 3meprMble MHOKECTBA.

8. Uurerpan Jlebera.

7. ®opMBI TEKYIEro KOHTPOJISA YCIIeBAeMOCTH U ITPOMEKYTOYHOM aT-

TeCTAllUM: 3a4eT

8. ABTOp:
HIuxmmaaToBa M. M.



