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3a04Hast 9 72 2 6 3 61 3ayer

Maxaukaua, 2025




1. HEJIb OCBOEHUA JTUCIUIIJIMHBI (MOAYJIA)

Heablo ocBoeHUsT qUCHUIUTHHBI « Teopust GyHKIUI AeHCTBUTEIHHOTO IEPEMEHHOT0Y SIB-
J0TCsl GOPMUPOBAHUE 3HAHUMN, YMEHUH, HaBBIKOB U JINYHOCTHBIX KaueCTB, XapaKTepU3YIOIIUX
TOTOBHOCTbH 0axajiaBpa K IUTAHUPOBAHUIO U JOCTHKEHHIO MPO(HECCHOHATBHON Kapbephl.

Koxa
KOMIIe-
TeHIMHU

Conep:kanue KOMIETEHIIUN

NHauKaTOPHI JOCTHKEHUS KOMIIETEH Uil

YK-1

CriocobeH ocymecTBIATh MOUCK, KPH-
THYECKHUIl aHAIN3 U CHHTE3 HH(pOpMa-
oy, MIpUMCHATH CUCTEMHBIN IIoaAxod
JUIsl pELICHHSI TIOCTaBJICHHBIX 3a/1a4

VK-1.1. leMoHCTpHUpyET 3HaAHKE OCOOCHHO-
CTEil CUCTEMHOT0 U KPUTUYECKOT'O MBIIILIe-
HUS, apTyMEHTHPOBAHHO (popMuUpyeT cob-
CTBEHHOE CYKJICHHE U OLICHKY HUH(OopMaLuu,
NPUHUMAET 00OCHOBAHHOE PELICHHUE.
YK-1.2. [Ipumensier norudeckue GopMsbl U
MPOIIEeTypBI, CIIOCOOCH K Pe(ISKCHH 10 T10-
BOJy COOCTBEHHOM U 4yKOU MBICTUTEIILHON
JIeSITEJIbHOCTH.

YK-1.3. AHanuzupyer UCTOYHUKHU UHPOpMa-
MU C LENBIO BBISBICHUS UX TPOTUBOPEUHUI U
MIOKCKA JIOCTOBEPHBIX CYXJACHUI.

[1K-1

Crioco0OeH 0cBanBaTh U UCTIOIH30BATh
TEOPETUYCCKHUE 3HAHUS U TIPAKTUYC-
CKH€ YMCHHUS U HABBIKU B TIPEIMETHOMN
00J1acTH TP pelIeHuH Podeccro-
HATBHBIX 3a/1a4.

I1K-1.1. 3HaeT cTpyKTypy, COCTaB U AUJIAK-
TUYECKHE eIMHUIIBI IPEIMETHOMN 001acTu
[TK-1.2. YMeer ocymiecTBIATh 0TOOp y4ueo-
HOTO COJIPKAHUS JJIS €0 pealn3allu B pas-
JUYHBIX (popMax 0OyueHHUsI B COOTBETCTBHUH C
tpeboBanusimu ®PI'OC OO.

[1K-1.3. JleMoHCTpUpPYET YMEHUE pa3padarsl-
BaTh pa3inyHble POPMBI YUEOHBIX 3aHATHUH,
MPUMEHSITh METO/IbI, IPUEMBI U TEXHOJIOTUU
00yueHHMsl, B TOM YuciIe THPOPMALIMOHHBIE.

I1K-3

CnocoOeH ¢popMupoBaTh pa3BUBaAIO-
I1y10 00pa3oBaTeIbHYIO Cpeay JUIs
AOCTHIKCHUS JIMYHOCTHBIX, MTPCIAMET-
HBIX U METaIIPEIMETHBIX Pe3yJIbTaTOB
00y4eHus CpeICTBaMH MPETo/aBae-
MBIX Y4e€OHBIX IPEIMETOB.

[1K-3.1. Bnaneet cioco6amu HHTETpaIin
y4eOHBIX IPEAMETOB Ul OPraHU3aLUH pa3-
BUBAIOILIEH yUeOHOH AesITeTbHOCTH (Hccie-
JI0BaTEIbCKOM, IIPOEKTHOU, TPYIIIIOBON U
Ip.).

[1K-3.2. Mcnonb3yeT 06pa3zoBaTebHbIi Mo-
TEHIMaJ COIIMOKYJIbTYPHOM CpEbl pETHOHA B
NpernoJIaBaHuM TpeaAMeTa Mo MPOodUITo
«Marematuka» U «<uHPOpPMATHKa» B yUIeO-
HOU U BO BHEYPOUHOU JEATEIBHOCTH.
I1K-3.3. Bnazeer HaBbIKaMU OpTraHU3aIAN 1
NIPOBE/ICHUS 3aHATHUH C UCTIOJIb30BAaHUEM BO3-
MO>KHOCTEH 00pa3oBaTeNIbHOM Cpe/ibl IS J10-
CTHKEHHS 00pa30BaTeNIbHBIX PE3YJIbTATOB U
o0ecreueHust KauecTBa yueOHO-BOCITUTATENb-
HOT'0 IIPOLIECCA CPEICTBAMU MATEMATHUKU.




2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OCHOBHOM NPO®ECCUHOHAJIBHOM

Hucuumnuza B1.0.07.05 "Teopusi pyHKIHMIA AeiicCTBUTEJBHOIO NepeMeHHOro"

OBPA3OBATEJIbHOM ITPOT'PAMMBI

BXO-

JUT B O6${3aTeJ'IBHy}O 4acCTb NPEAMETHO-COACPKATCIBHOI'O MOAYJIA: «MAaTEMATHKa» HaIIpaBJICHUA

noarotoBku 44.03.05. Iledazoeuueckoe obpazosanue, mpopuim

THKay (KBanuduKanus — «O6akazaBp») U uzydaercs B 9 cemecrtpe.

Huctummuaa 51.0.07.05. «Teopust GyHKIUI 1eHCTBUTEIBHOTO TIEPEMEHHOT0» 0a3upyeTcs
Ha KOMIIETEHIUX, 3HAHUAX U YMEHUSAX, CPOPMHUPOBAHHBIX B XOZ€ U3yUEHHs TUCUUIUIMH «Mate-
MaTUYECKHUM aHaIN3», « BBOJHBIN KypCc MaTeMaTUKN», « BpIcIias MaTeMaTuKay.

Komnerennuu chopMupoBaHHbIE B NPOLIECCE U3YUEHUS AUCLUIUIMHBI HEOOXOAUMBI IS
OCBOCHHMS cojiepkaHusl AucuuIuinH « Teopust GyHKIMNA KOMIUIEKCHOTO epeMeHHoroy, «Audde-
peHLMaNbHbIE YpaBHEHUN», « Teopus BEpOSTHOCTEH U MaTeMaTHUYECKON CTaTUCTUKWY, «/ludde-
peHnmanbHas reoMeTpus», «Kypcbl mo BeIOOPY», BBIOJHEHUS 33aJaHuid (y4eOHOH, pOu3BOI-
CTBEHHOM IPaKTUK, HAyYHO-UCCIIEI0BATEIbCKON pabOThl U BBITYCKHOM KBaIM(UKAIMOHHOHN pa-

00THI).

«Marematuka» u «1Hdpopma-

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUA 110 JUCHUIIJIMHE (MOAYJIIO)

JlucuuniuHa HamnpasieHa Ha (OPMHUPOBAHUE CIIEAYIOIIMX KOMIETEHLMH BBITYCKHUKA!
YK-1, IIK-1, I1K-3

B PE3YJIbTATC U3YUCHUS JUCHUIIJIMHBI 06y‘~IaIOHII/ICC$[ JOJIKHBI!

Kox xomMmereH-
107074

3Haer

YMmeer

Biaajgeer

YK-1.
CrmocobeH ocy-
HIECTBIIATH I10-
UCK, KpUTHYE-
CKMH aHaIu3 U
CUHTE3 UHPOp-
Maluu, puMe-
HATH CUCTEM-
HBIM HOAXOJ IS
petieHus mo-
CTaBJICHHBIX 3a-
Imaq

- OCHOBHBLIC TIOHATHUS U
TMOJIOKEHUS TEOPUU
byHKIUI 1eHCTBUTENb-
HOT'O MEPEMEHHOTO.

- U3JIOKHUTh OCHOBHBIE
TEOPETUICCKHE TTPO-
OIIeMBI B paMKax Mpoii-
JIEHHOTO MaTepHaa,
HaXOIUTh HEOOXOIH-
My10 HH(pOpMaIHIO, pe-
IPOAYLUPOBATH UMEIO-
1Iyrocsi HH(popMaIuio.

- HaBbIKAMU MaTeMaTHye-
CKOT'O MOJIEJINPOBAHMUSI
IIPU PELIeHUU IpaKTHyie-
CKHX 3ajad.

MK-1. CnocobeH
ocBauBaTb U UC-
no/ib30BaTb Teo-
peTuyeckme 3Ha-
HUA N NpaKkTUYe-
CKME YyMeHUA U
HaBblKM B Npea-
MeTHOI obnactu
npu peleHum
npodeccnoHanb-
HbIX 3a4a4

- OCHOBHBIE METOJIBI J0-
KazaTreiabCTBAa M TEO-
pemMbl Teopur (PYHKIIHHA
JICWCTBUTEIILHOW TEpe-
MEHHOM

- HCIIOJIb30BAaTh OCHOB-
HBIE 3HAHMS KJaccuye-
CKHMX Pa3esIioB MaTeMa-
TUKM W  aJITOPUTMBI
TOIII npu pemenun
3a1a4, IPUMEHATb OC-
HOBHBIE TEOPEMBI U 3a-
Jauu TeOpuH (DYHKIHHA
JIEWCTBUTEIILHOTO MEpe-
MEHHOI'0 BO BCEX pasje-
JaXx MaTeMaTU4YECKOIo
3HaHUS.

- HaBbBIKAMH HCIIOJIb30Ba-
HUS 3A4KOHOB JIOTUKH MaTe-
MaTUYECKHUX PaCCyKICHHUU
B JIPYTUX O0JacTAX dYelno-
BEUYECKON  JIeSITeIbHOCTH;
COBPEMEHHBIMU TEXHOJIO-
TUSIMA OOHOBJICHUS W TIPH-
MeHEeHUs] MPo¢eCCHOHAb-
HBIX 3HAHUU

ITK-3 Cnocoben
dopmunpoBaTb

-3HAaeT W MOHHUMAET aK-
TyaJbHblE  TPOOJIEMBI

-COCTaBJIATh MaT€MaTH-
YCCKUC MOACIM 3aJad

-HaBbIKaMH
Pa3JINIHBIX

TIPUMEHEHUS
METOJIOB H




Pa3BMBaIOLLYIO TUCITUTIIMHBI, BBIXOMS- | 0  TEOPUH  (PYHKIIMIA
obpasosaTens- IIMe 3a paMKd y4eOHOM | NeHCTBUTEIIBHON TIepe-
HYytO Cpeay AnAa uH(pOpMaIIUH. MEHHOM, HAXOIUTh CIIO-

AOCTUXKEHUA NNY-

COOBI UX PELICHU U UH-

HOCTHbIX, Npea- TEPIPETUPOBATE  IIPO-
METHbIX U MeTa- (heccroHATBHBIN CMBICIT
npeAmMeTHbIX pe- MNOJIy4EHHOI'O0  PE3yib-
3ynbTaToB 0b6yye- TaTa.

HUA cpescTBaMM
npenoaaBaemblix
yyebHbIx npeame-
TOB

TEXHOJIOTUH JJIsl PEIICHUS
pa3nuuHbIX 3aaay. Bna-
JIe€T HaBbIKAMHU JIOKa3a-
TEJIbCTBA YTBEPKACHUMN, HE
aHAJIOTUYHBIE paHee H3y-
YEHHBIM.

4.0 BEM JUCHUIIJIMHBI (MO YJIS)
OOmas TpyA0eMKOCTh JHCIUILIMHBI COCTaBIsET 2 3a4eTHbIC eIUHUILI (72

yaca). Jlucuumuinaa n3ydaercs B 9 cemecrpe (ax)

OYHASA ®POPMA OBYYEHUA

TpynoémkocTb
Bup yueoHoii paboTbl B 1.4. o cemecTpam
yac.
7
O0wmas Tpy10éMKOCTD IMCLHUIUIMHBI 10 YYeOHOMY IJIaHY 72 72
1. KonTakTHas padora:
Jexiuu (o01ee Koia-BO YacoB, BKIIKOYAsk NPAKTUYECKYIO MOJI-
TOTOBKY) 16 16
NpPaKTUYECKHE 3aHATHsI, CEMUHAPbI U Ip. (0O111ee Koi-Bo ya-
COB, BKJIIOYasl MPAKTUYECKYIO MOATOTOBKY) 16 16
nabopaTopHble 3aHATHS (001ee KOJI-BO YaCOB / BKJIIOYasl MpakK-
TUYECKYIO MOATOTOBKY)
KypCOBOE NMPOEKTHPOBAHHUE
TpyTIIOBBIC, HHUBHyaJIbHbIE KOHCYJIBTAIMU W UHBIE BHJIBI
yueOHOIl e TeTbHOCTH, IPEayCMaTpUBAIOIUE TPYIIIOBYIO
VI MHIMBUAYIBHYIO paboTy 00yJaromuXxcs C Mpero/iaBaTe-
JaeM
2. O6bem camocTosiTeIbHON padoThl odyuaromuxcs (CPC) 40 40
B TOM YHCJIE YaCOB, BBIJICJICHHBIX Ha IOJrOTOBKY K 9K3aMEHY
(3auery)
By npoMexyToyHOr0o KOHTPOJIS: 3a4yér
3AOYHASA ®OPMA OBYYEHUS
TpynoémkocTb
Buj yueoHoii padoThl B 1.4. mo cemecTpam
yac.

9
OO01mas Tpy10€MKOCTb TUCIUILINHBI 110 Y4eOHOMY IUIaHY 72 72
1. KonTakTHasi padora:
aexiuu (o01ee Koja-BO 4acoB, BKIIIOYAs MPAKTUYECKYIO
MOJATOTOBKY) 2 2




TpynoémkocThb

Bun yueOHo# padoThI qac B T1.4. mo cemecTpam
) 9

MPAKTUYECKHUE 3aHITUS, CEMUHAPHI U Mp. (0o0I11ee Koia-Bo ya-
COB, BKJIIOYasi IPAKTUYECKYIO IIOJTOTOBKY) 6 6
nabopaTopHbIe 3aHATHS (001IIee KOJI-BO YacoB / BKJIIOYas
IPAKTUYECKYIO MTOATOTOBKY)

KYPCOBOE MPOSKTUPOBAHUE

IPYNIOBbIC, UHIMBUYaJIbHbIE KOHCYJBTAI[UN U UHBIE BUIBI
y4eOHOIl IeITeTbHOCTH, IPEyCMaTPUBAIOIINE TPYIIIOBYIO
WM UHIUBUAYATbHYIO0 paboTy 00ydaromuxcs ¢ mpenojana-
TEJIEM

2. O0beM caMOCTOSITEIbHOM PadoThI 00y4AOIINXCS
(CPCO) 61 61
B TOM YHCIIC YaCOB, BBIJICJICHHBIX Ha MOJITOTOBKY K 2K3a-
MeHY (3a4eTy)

Bun npoMexXyTOYHOTr0 KOHTPOJIS: 3 3auéT

5. COAEP KAHUE JNCIHUIIJIMHBI MOAYJIA)
o4yHas popma 00y4eHHUs

HaunmenoBanue Tembl (pasaesia) Oo0mas Tpy- | TpynoéMkocTh Mo BHIaM y4eOHBIX 3aHATHH
AMCHUIJIMHBI (MOAYJIs1) JT0EMKOCTD B (B akaj.yacax)
aKaja.yacax Jlex/ JIao / p/ Cp
Np.NOAT. | NP.MOAT. | TP.MOAT.
DeMeHThl TEOPUH MHOXKECTB. 6 2 4
Merpudeckue mpoCcTpaHCTBa. 12 2/2 4/2 6
JIvHeiHbIe TPOCTPaHCTRA. 10 2/2 2/2 6
HopmupoBaHHbBIE TPOCTPAHCTBA. 10 2 2 6
JluHeliHble GYHKIMOHAIBI M IUHEH- 8 2 2 4
HBIE ONIepaTOPHl B HOPMHPOBAHHBIX
IPOCTPAHCTBAX.
Mepa mI10CKUX MHOYKECTB. 6 2 4
7 | VI3MepuMble MHOXECTBA. 8 2 2 4
Wuterpan JleGera. 12 2/2 4/2 6
Kypcosoe npoexmuposanue X -
Koncynomayus x sx3ameny X -
Iloozomoska k sx3ameny (3auemy) X
HToro: 72 16/6 16/6 40

3a04Has popma 00ydeHuUs




Ne | HaummeHoBaHue Tembl (pa3iena) Oomas Tpy- | TpynoéMkocTh Mo BHIaM y4eOHBIX 3aHATHH
n/n AMCHUIJIMHBI (MOIYJIs1) J0EMKOCTD B (B akaja.yacax)
aKaj.yacax Jlex/ Jlab / IIp/ Cp
Np.NOAr. | NP.MOAT. | TP.MOAT.
1 | Merpuueckue mpocTpaHCTBa. 18 16
2 | JIuHelHbIC MPOCTPAHCTRA. 16 2 2 14
3 | HopmupoBaHHBIC TPOCTPAHCTBA. 20 2 16
4 | Unrerpan JleGera. 18 2/2 16
Kypcosoe npoexkmuposanue X -
Koncynemayus k axzameny X -
Iloocomoska k 3k3ameny (3auemy) X
Hroro: 72 2 6/2 61

5.1. Conep:xanue pa3iesioB JUCUUILIMHBI (MOLYJI51)

Tema 1. J1eMeHTBI TEOPUU MHOMKECTB.

ITousTre MHOkecTBO. CUEeTHBIC ¥ HECUETHBIE MHOKECTBA. DKBHBAJICHTHOCTH MHOKECTB. Mouui-

HOCTb MHOZKCCTBA.

Tema 2. MeTpuyecKkue NpocTpaHCTBA.

ITonstue MCTPHUUYCCKOI'O ITPOCTPAHCTBA. CXO,Z[I/IMOCTB. OTKpBITLIe " 3aMKHYTbIC MHOXXCCTBA.

[TonmHOTa MeTpUYECKUX MPOCTpaHCTB. [IpuHIMn cxumaronmx oroopaxenuit. KommnakTHOCTB

MHOXCECTB B METPUUCCKHUX IMPOCTPAHCTBAX.

Tema 3. J/Iuneiinbie MpocTpaHCcTBA.

Jluneitnsle npoctpancTBa. [Ipumepsl. JIuneitnas 3aBucumocts. JInnelinble GpyHKIMOHABI. BbI-

MyKJIble MHOXECTBA U BbINYKJIble (yHKIMOHABL. Teopema Xana—baHnaxa.

Tema 4. HopmupoBaHHBIEC IPOCTPAaHCTBA.

Hopmuposanssle npoctpancTBa. EBknunoBsl npoctpancTBa. HepaBenctBo beccens. PaBeHcTBO
[TapceBans. 3aMKHYTbIE OpTOTOHAJIbHBIE cUcTeMBI. [[oHbIE eBKIMI0BBI TpOCTpaHcTBa. Tepema

Pucca-®umepa.

Tema S. JInneiiHble QyHKIMOHAIBI M JIMHEHHbIE OIIEPATOPbI B HOPMHPOBAHHBIX NPO-

CTPaHCTBAX.

JluneiiHble GyHKIIMOHANBI HAa HOPMUPOBAHHBIX MpocTpaHcTBax. Teopema Xana-banaxa B HOp-

MHPOBAHHOM ITPOCTPAHCTBC. JIunelineie OnepaTophl.

MOAYJIb II. MEPA, UBMEPUMBIE ®YHKIIUU, UHTEI'PAJIL.

Tema 6. Mepa mi10cKnux MHOKeCTB.

Mepa sneMeHTapHbIX MHOXECTB. JIeOeroBa Mepa MmIOCKHX MHOXKECTB. AJJIUTHBHOCTH U

0—- aTATHBHOCTb MEPBHI.

Tema 7. U3mepumbie MHOKeCTBA.




Ompenenenne U OCHOBHBIE CBOMCTBA M3MEPUMBIX (PYHKIHH. J[eCTBUS HAZl N3MEPUMBIMHU

GyHKIUAMU. DKBUBAJIEHTHOCTh. CXOIMMOCTB MOUYTH BCIOLy. CX0MuMOCTh 1o Mepe. Teopema

Eroposa.

Tema 8. Unterpau Jlebera.

Omnpenenenne naterpana Jlebera. OcHoBHBIC CBOMcTBa nHTErpana Jiebera. [IpenensHbIii epe-

X0 I10J] 3HaKOM MHTEeTrpaJia. CpaBHeHI/Ie HHTErpaia Jlebera c HHTErpajioMm Pumana.

6. YAEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI

OBYYAIOLIUXCS

HaumenoBanue pasaejaa THCIHUIIJIMHBI

Bua camocrosiTeibHOM padoThI 00y4aAKOIIMXCS

[IoAroTOBUTE TEOPETHUYECKYH) 4YacTh I10
TeMe: «MeTprudecKue IpoCTPaHCTBA»

KoncnextupoBanue y4eOHOM, Hay4yHOH U nepuo-
JUYECKON JIUTEPATYPBHI.

Pemenue 3aa4 no remam:

«Metpuueckue mpoCcTpaHCTBAY.
[ToaAroTOBUTH TEOPETUYECKYIO YacTh IIO
teme: «llomHbple MeTpuyeckue HpocTpaH-
CTBa»

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

Pemenne 3anau no reme: «JInHelHsle mpo-
CTPaHCTBa»

[IoAroTOBUTE TEOPETUYECKYK) 4YacTb IO
TeMe: «HopMHupoBaHHBIE TPOCTPAHCTBA»

npopaboTka yueOHOro MaTepuaia, oAroToBKa pe-
(depaToB M JOKIAN0B K YUaCTUIO B TEMAaTHYECKUX
JIMCKYCCHSIX, paboTa ¢ TeCTaMH U 3aJaHUSMHU.

Pemenne 3amau no teme: «Hopmuposan-
HBIE TPOCTPAHCTBA»

[ToAroTOBUTE TEOPETHUYECKYH) 4YacTh I10
TeMme: « EBKMIOBBI IPOCTpaHCTBA»

[Tonck Hay4HbBIX MyOIMKAMKA U JIEKTPOHHBIX HC-
TOYHUKOB MH(OpPMAIINU, TOATOTOBKU 3aKITIOYCHUS
1o 0030py UH(POPMAIIHUH.

Pemenue 3amay no teme: EBKIuI0BBI Mpo-
cTpaHcTBa. [I0ArOTOBUTE TEOPETHUECKYIO
qacTh M0 TeMe «JInHelHble (QyHKINOHAIBI
U OIIEpaToOphI»

npopaboTKka y4eOHOro Marepuania, pa3doop TeCToB
10 JTaHHOM TeMe, peleHHe 3a/1a4, KOHCIIEKTHPOBa-
HHE OTACIIBHBIX BOITPOCOB.

IIoAroToBUTE TEOPETHUYECKYIO YaCTh IIO
teMme: «M3mepumMble QyHKIUI

npopaboTka yueOHOro MaTepuana, oopaboTka aHa-
JUTHYECKHUX JTAHHBIX, PEIICHUE 3a7a4, KOHTPOJIb-
HBIE paboTHI, paboTa ¢ TeCTaMH M 3a/IaHUSIMHU, KOH-
CIIEKTUPOBAHUE OTJICIBHBIX BOIPOCOB.

[ToArOTOBUTH TEOPETHUYECKYI0 YacTh IO
teme: «aTerpain Jlebera»

npopaboTka yuyeOHOT0o MaTepuaina, 00padoTka aHa-
JUTHYECKHUX JTaHHBIX, PEIICHUE 3a7a4, KOHTPOJb-
HbIe paboTHI, paboTa ¢ TeCTaMH U 3aIaHUSIMH, KOH-
CIIEKTUPOBAHUE OT/JCIBHBIX BOIIPOCOB.

IToBTOPUTH BECH ITPONIEHHBIN MaTEepHall

npopaboTka yuyeOHOT0o MaTepuana, 00paboTka aHa-
JUTHYECKUX JTaHHBIX, PEIICHHUE 3a7a4, KOHTPOJb-
HbIe paboTHI, paboTa ¢ TeCTaMH U 33JaHUSIMH, KOH-
CIIEKTUPOBAHUE OTJCIBHBIX BOIPOCOB.

7. ®OHA OHEHOYHbLIX CPEACTB




7.1. OnleHOYHbIE MaTepHUAJbI Il IPOBEAeHNs TEKYIero KOHTPOJIsl ycneBae-

MOCTH
Ne HaumeHoBaHue TeMbI CpencrBa Tekymiero koutpoJsa | Ilepeyens komme-
n/m | (pa3aeJia) 1M CHUNIHHBI ycreBaeMoCTH TEeHIH I
(MoayJis1)
1 | Onementsl Teopun MHO- | Haiitu oOveaunenue, mnepeceue- | YK-1
JKECTB. HUE, PA3HOCTh U CUMMETPHYCCKYIO
Pa3HOCTD CIAEAYIOIIMX MHOKECTB
1) A=[0, 5]; B=[-2; 7].
2) A=[-00,10]; B=[1, +x]
2 | Merpuueckue — mpoctpas- | Onpenenenne  METPHYECKOTO  TIPO-
CTBA. crpancrsa. [Tokasars, uro MHokecTBo | YK-1, [TK-1
YIOPSIAOYECHHBIX TPYII U3 N reii-
CTBUTCIIBHBIX YHUCeJl
X=(X1,X2,...,Xn) C paccTOSHHEM
n
2
p(X’ y) = Z(yk - Xk) obpa-
k=1
3yeT METPUYECKOE ITPOCTPAHCTRO.
3 | JIuneliHbIe MPOCTPaHCTBRA. O6pasyer 1u nuHeiHoe noanpocrpan- | YK-1, TTK-1.
cTBO npocTpancTa R* Muoxectso V,
3a/IaHHOE T10 TIPABIITY
V= {(xlﬁxZ!x3'x4—): X1 — 2x3 = 0};
V = {(x1, %2, X3, %4): x5 + x4 = 1}
4 | HopmupoBanHsie pocTpaH- | Haiitu Hopmy y = sinx + cosx VYK-1, TIK-1.
CTBa. a) B mpoctpanctee C[0;2 7 ]
6) B mpoctpanctse h[0, 2 ]
5 | Jluneiinpie GyHKIMOHAIBI U | JInHEHHbIH (GyHKIMOHAT F € | TIK-1, TIK-3
JTUHEIHBIE omepaTopsl B clr .
HOPMHPOBAHHBIX MPOCTPAH- [_ 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. Jloka3aTb, YTO €CIM Ha H3MEPUMOM
I1K-3

MHOXecTBe E  m3mepumas QyHKOuS

YAOBJICTBOPACT

f(x)<g(x), TO
j f (x)dx < j g(x)dx..

HEPABEHCTBY




7 | Uarerpan JleGera. [Mpu kakux 3HaueHusx o u P cyme- | [TK-3
ctByet unterpai Jlebera ua [0,40) ot

dyrkmun f(x) = x%Infx?
Pe3ynbtatbl GOPMMPOBAHUA KOMMETEHUMI NO AUCUUNANHE OUEHUBAtOTCA No 6annbHo-

penTUHroBoMn cucTeme.

B ynuBepcurere bPC npumensiercs npu peanuzanuu BceX TUCHUILIMH (B TOM YHCIIE
IpY OLIEHUBAHUH KYPCOBBIX padoT (IIPOEKTOB)) U MPAKTUK, YCTAHOBJICHHBIX YY€OHBIMH IJITAHAMU
OIT BO.

Ornenka oOydaromerocs o gucruruimae B bBPC popmupyercs us:

- 0aJIoB, MOJYYECHHBIX [IPH MPOBEACHUU TEKYIIEro KOHTPOJISI YCIEBAEMOCTH;

- 0aoB, NOIYYEHHBIX HA IPOMEKYTOUHOM aTTECTALIUH.

bamibl, nomyueHHbIe 00y4arOUMMCs TPU TPOBECHUH TEKYILIEr0 KOHTPOJISl yCIIeBaeMOo-
CTH, TIPEJICTABIISAIOT COO0H CyMMy 0aylIOB, MOJYYEHHBIX IO KOHTPOJILHBIM TOYKaM, a TaKKe J0-
MOJIHUTENIBHBIX U IPEMUATBHBIX 0aJIOB.

PesynbraThl TEeKymero KOHTPOJS yCIEBAEMOCTH (UKCUPYIOTCS B €AMHBIX JUIS BCETO
YHUBEPCUTETAa KOHTPOJIBHBIX Cpe3aX, YCTaHABIMBAEMbIE IOCIE OMPEACIEHHOr0 Meproaa odyyde-
Hus. st 09HO# hopMbI 00yUeHHS yCTaHABIMBAIOTCS 2 KOHTPOJIBHBIX Cpe3a B KaXkIOM CEMECTPE.
J171st 3a04HOM — 10 pe3yIbTaTaM UTOTOBOTO KOHTPOJISI OCBOCHHSI IUCIIUTUIMHEI.

I[To ka)xTOMy KOHTPOJIBHOMY Cpe3y 00ydarolieMycsi HaunuCst0TCs Oasuibl 3a:

- TI0CEIIaeMOCTh B olleHuBaeMbIi niepuo (20%);

- pesynbtarsl 00ydeHwms 1o (80%):

a) OCBOCHHBIM 32 OLICHMBACMBIM TIEPHO/I paseiaM u (iin) TeMaM (ouHas Gopma o0y-
YEHMUS);

0) mucuuruinHe (0OYHO-3a09HAs M 3a04Hast popMa 0O0ydeHU).

[To nucnumuinae oOydaroiemMycs MOTYT ObITh HAUUCIIEHBI:

- JIONOJHUTEJbHbIE OalIbl;

- [peMHaJIbHbIE OaJlIbI.

[TepeBon o1ieHOK U3 MATHOATUIBHON cUCTeMBI olleHnBaHus B 100-6abHY0 110 TUCIH-
IUTMHAM U IPAaKTHKaM, a TaKXkKe OLEHOK 00y4aroUIuXcs, IepeBECHHBIX B YHUBEPCUTET U3 IPYTHX
OpraHu3alyii, OCyIECTBIAIOMINX 00pa30BaTENIbHYIO AEATENbHOCTD, B KOTOpbIX BPC He nmpumeHs-
Jach, U B APYTUX MOJOOHBIX CIydasiX OCYIIECTBISIETCS CAEAYIOLUIMM 00pa3oM:

- «oTan4Ho» - 85-100 0aJ10B;

- «xopouoy» - 70-84 6annoB;

- yAOBJIETBOPUTEIbHO)» - 51-69 6aL0B;

- «3a4TeHo» - 51 H6aJsu.

MakcumanabHOe KOJMYECTBO 0ayIoB 00y4aroIIerocst o 0JHOM JUCIUIUIMHE (BKJIIOYast
OasuIbl, MOJTy4YEeHHbIE TIPU MPOBEICHNHN TEKYIIIET0 KOHTPOJIS YCIIEBAaEMOCTH, U OaJlIbl, HOTy4YeHHbIE
Ha NMPOMEXYTOYHOH arTectanuu) coctasiser 100 6anos.

Ecnu cpennmii peTHHTOBBIN 0ayuT CTyIeHTa TI0 AUCITUIUTMHE TApaHTUPYET €My T0JI0-
KHUTEJBHYIO OIIEHKY, B COOTBETCTBHUHU CO IIKAJIOW OIEHOK, TO MpenogaBareib 00sS3aH MpH jKema-
HUU CTYJIEHTA BHICTABUTH COOTBETCTBYIOIIYIO OLIEHKY 0€3 UTOIrOBOI'0 KOHTPOJIS, TPOCTABUB MOTY-
YEHHBIA UM CpPeTHUI PeUTUHTOBBIN OaLI.

CTyAeHT MOKET NMOBBICUTH CBOM PEUTUHTOBBIN Oas1, MPOXOAsI UTOTOBBI KOHTPOJIb, HO
IPY 3TOM BECOMOCTb HAOpPaHHOTO B X0/1€ TEKYIIET0 KOHTPOJISI CPEJHET0 PEUTHHIOBOTO Oaa co-
crasisieT: 0,5 (50%).

[To nMcHMIIIMHE C UTOTOBBIM KOHTPOJIEM — «3a4€T» CTYAEHT JIOMYCKAaeTcs K cAade 3a-
YyeTa TOJIBKO B TOM CJIy4ae, €CJIM €ro CpeIHUI peMTUHIOBBIN Oan Mo UTOraM Cpe30B COCTaBISET
30 u BbIIE. B IpOTHBHOM Cilydae OH aBTOMaTHUYECKHU MOIYy4aeT — «HE3a4TeHO». Eciu ero cpenHuit
PEUTHHTOBBINA 0auT MO UTOTAM CPE30B COCTaBJISIET 51 W BBIIIE, OH aBTOMATHUYECKH TOJTydaeT —
«3a4YTEHOM.

B cnydasx, korma CTyIeHT KeJlaeT MOBBICUTh CBOM PEUTHHIOBBIN Ol M MPUHUMAET



pellleHne y4acTBOBAaTh B MPOMEXKYTOUHOM aTTeCTallli, TO BECOMOCTh CPEIHETO PEHTHHIOBBIX
0aJyI0B, MOJYYEHHBIX MPU MPOBEICHUN TEKYIIero KOHTPOJIA YCIIEBAEMOCTH U MOJYYCHHBIX HA

poMexyTouHOi arrectaruu coctasiset: 0,5 (50%) u 0,5 (50%).

HpI/I IMPOBEACHNHN TCKYLICIO0 KOHTPOJIA YCIIEBAEMOCTH IPEIIoAaBaTCib MOXKET YUECTh

JOITIOJIHUTCIIbHBIC OaJlIbl B KAYECTBE IMPEMHAJIBHBIX 62UIHOB, Ha4YUCJIICMbIX O6y‘laIOH.IeMYC$II

- OonpeaAcCIICHUA NJOIIOJIHHUTCIbHBIX 0aJII0B 1O Hay‘lHO-HCCHC,HOBaTCHBCKOﬁ JACATCIIbHO-

CTH
IToxka3artesn bajibl

[TyGnukanus ctaThd B >KypHase, COOpHHMKE TPyIOB poccuiickoi, | Ot 5 mo 10
pEruoHaNbHOM, By30BCKOH KOH(EepeHLUU

[Tybnukanus Te3uCOB CTaTbl B COOPHUKE TPYIOB poccuiickou, pe- | Ot 5 mo 10
T'MOHAJIbHOU, BY30BCKOM KOH(EpEHIMH, ICTOHUPOBAHUE CTAaThU

Jloksagsl Ha KOH(pEpEeHUMsIX: BHYTPUBY30BCKHX, MEXBY30BCKHX, | OT 5 1o 10
BCEPOCCUNCKHUX U MEKIYHAPOIHBIX

VYyactue B KOHKypcax I'paHTOB: BHyTPUBY30BCKUM, pernoHanbHbIi, | Ot 10 1o 15
BCEPOCCUICKUI U MEKTyHAPOHBIN

VYyactue B koukypcax HUPC: BHyTpuBYy30BCKHii, peruoHanpHelid, | OT 5 10 10
BCEPOCCUICKUI U MEKTyHAPOTHBIN

VYyactue B M3rOTOBJIEHMU JEMOHCTPALIMOHHBIX Matepuanos, | Ot 5 no 10
HarJsIHBIX M y4eOHO-METOIMUYECKUX TOCOOUH U T.JI.

IlosnydyeHne narteHTa, CBUAETENBCTBA HA OXpaHy HMHTeIeKTyanb- | Ot 10 go 15
HOW COOCTBEHHOCTHU

VY4actue B By30BCKOM, MEXBY30BCKOM, Bcepoccuiickon onumnua- | Ot 5 go 10
Jax

Buenpenne pe3ynbTaTOB HCCIENOBaHHUM B ydeOHBIN, mpou3Boia- | Ot 5 mo 10
CTBEHHBIN ITPOIECC

- ONIpEJIENIeHNUs IOTOJIHUTENbHBIX 0aJlJIOB MO0 OOLIECTBEHHOM /1€ TEIbHOCTH
IToxka3arteun Bajiabl

VYdacTie B OpraHM3allMOHHOM cTpykType (akynbrera: ctapocra | Ot 10 1o 15
Ipynimsl, Kypcea, Ipoopr CTyIeHTOB QaKyJbTeTa U T.A.

Opranu3zanus pa3oBbIX OOLIECTBEHHBIX akuil Ha ¢akynbrere, B | OT 10 1o 15
YHUBEPCUTETE U T.A.

VYyactue B KyJIbTypHO-MAacCOBbIX MeponpusITUsX Ha pakynsrete, B | Ot 10 1o 15
YHUBEPCUTETE U T. 1.

VYyactue B BY30BCKHUX CHOPTHBHBIX, OpraHu3aliMoHHoO-BocmuTa- | Ot 10 go 15
TENbHBIX MEPONIPUSATHSIX

VYyactue B rOpoJCKUX, 00JaCTHBIX CIOPTUBHBIX, opranu3aiuonHo- | Ot 10 go 15
BOCIIUTATEIbHBIX MEPOIPUATHSIX

VYyacTue B pOCCHHCKUX, MEKYHAPOAHBIX CIOPTUBHBIX, opranu3a- | Ot 10 xo 20
LIUOHHO-BOCIIUTATEIbHBIX MEPOIIPUATHSIX

BecomocThb cpennero peituHroBoro 0ana u 6auioB, MOJTY4YEHHBIX Ha Mepeciayde, co-
craBisieT coorBeTcTBeHHO: 0,3 (30%) 1 0,7 (70%).

Ecnu cTygeHT nocie nepeciayu He NOJMy4Yn MOJIOKUTEIbHONW OLIEHKH, TO OH B yCTa-
HOBJIEHHBIE BY30M CPOKHU UJET Ha KOMUCCHOHHYIO Mepecaayy TUCIUIUINHBIL.

BecomocTs cpeanero 6ania, HOIy4eHHOTO IPU KOMUCCHOHHOM C/ladye, COCTABIIsET, CO-
otBeTcTBeHHO 0 (0%) 1 1 (100%), a 6asnibl, MOTydYeHHBIC PU TOBTOPHOH cljadye — aHHYJTUPYIOTCS.

CryneHT, nNponyCTUBIIMNA TEKYIIUH KOHTPOJb MO yBKUTEIbHOU NpuuuHe (00Je3Hb
WJIM MHBIE TPUYUHBI, TOATBEPKICHHBIE TOKYMEHTAIBHO), TOJDKEH €ro MPOWTH 10 CIa4yH CIeayIo-
IIEr0 MPOMEKYTOYHOTO KOHTPOJIS IO TUCIMITINHE. 151 3TOTr0 ¢ pa3peneHus 1eKkaHa (pakyIbTeTa,



JUPEKTOpa MHCTUTYTa (OpMUPYETCS MHANBUAYaIbHAs 0alNIbHO-PEHTHHIOBas! BEIOMOCTb.

HToroBas omeHKa MO pe3yJibTaTaM OCBOCHUS TUCIUIUIMHBI BBICTABIISETCS 110 5-0allib-
HOM IIKaje Wi B 3a4eTHOM (popmare (B COOTBETCTBUU C (POPMOI MPOMEKYTOUHON aTTeCTalluu

IO JUCHUIIJIINHE, YCTaHOBHGHHOﬁ y‘-I€6HBIM HHaHOM).

Hrorosas OLCHKA 3aHOCUTCS B 9K3AMCHAILITMUOHHYIO (3aquHy}o) BE€AOMOCTE U 3a4€THYIO

KHWXKKY CTYZCHTA.

NToroBeiii rocy1apCTBEHHBIA 3K3aMEH IO CHEIUaIbHOCTH oueHuBaercs mo 100 —

OaJUILHOU IIKAJIE.

[TpaBuna nepeBoja oneHok u3 100-0amIbHON CUCTEMBI B IATHOATUTFHYIO CUCTEMY TTPH-

BedeHbI B Ta0aue 1.

DopMa IPOMeEKYTOY- OTpuuarenbHasn IToso:xkuTeILHBIE
HOW aTTecTaluy Mo i(3:1% OLIEHKH
AUCHUTLINHE, MTPAK-
THKE
3auer He 3auteno 3auTeHo
(menee 50 6aIoB) (6osiee 50 OasioB)
KypcoBas pabora HeynoBiieTBopurtebHO YnoBiaersopu- Xopowo O1in4yHo
3ader ¢ OIEeHKOM (Mmenee 50 6amIoB) TeJbLHO (70-84 6amnoB) (85-100
OK3aMmeH (51-69 6amnoB) 0aJIoB)

7.2. OneHo4Hble MaTepHuaJibl 1Jisl IPOBCIACHUS l'[pOMG)KyTO'lHOﬁ aTTeCTallumn

1. Cemectp — 9; dpopma aTTecTaUM — 324eT.

2. [lepevyeHb BOMPOCOB K 3a4eTy

Ilpumepnuvie sapuanmul KOHMPOALHBIX padOmM

SAJAHUA IPOMEXYTOYHOI'O KOHTPOJISAA IO MOAYJIIO Ne 1.

Bapuant Ne 1.

1. Omnpenenenne MeTpUUECKOro MpocTpancTBa. [lokazark, YTO MHOXKECTBO YIOPSAOUYEHHBIX

n K= (% Xy X,)
rpynn n3 JCHUCTBUTCIIbHBIX YHUCCIT n’ ¢ paCCTOHHI/ICM

o0pa3yeTr METPUYECKOe IPOCTPAHCTBO.

2. Jlokasatsk, 4TO Cla,b] HOPMHPOBAHHOE ITPOCTPAHCTBO

Bapuant Ne 2

1. Jloka3zaTh, 9TO MHOXXECTBO BCEX HEMPEPHIBHBIX Ha [a.b] GbyHKIHI 00pa3yeT MeTpuIecKoe

MMPOCTPAHCTBO, €CJIN NOJA PACCTOAHUCM MCIKAY ABYMS 3JICMCHTAMU f )51 g 9TOI'0O MHOXXECCTBA

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

ONpEAEITUTh

a<x<b




[a,b] i
HOKa3aTB, 4TO IIPOCTPAHCTBO 2L , COCTOAICC U3 HEIIPEPBIBHBIX HA [a’ b] JACUCTBH-

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

TEIbHBIX (PYHKIIMA, CO CKAJISIPHBIM IIPOU3BEICHUEM a

KJIUJOBBIM IIPOCTPAHCTBOM.

ABJIACTCS €B-

Bapuant Ne 3
n- R"
1. Tloxasats, uTO MepHOe apu(PMETHIECKOE MPOCTPAHCTBO , DJIEMEHTaMH KOTO-

y X= (X, X,y X, )
poro ciayxat CUCTEMbI J€CUCTBUTCIIBHBIX YHUCCIT n , C 06BI‘IHI>IMI/I o1Icpa-

n
(X’ y) = Z XY
[MSMH CIIOXKEHHSI ¥ YMHOKEHHS ¥ CKAJISIPHBIM TIPOU3BEICHUEM i=1
EBKJIMIOBO IIPOCTPAHCTBO.

C€CThb

[V —_— n
2. HOKaSaTb, 4TO €CJIM B ACUCTBUTCIBHOM n MCPHOM IIPOCTPAHCTBE R C JJICMCHTaMH

n
_ ” X ”1: Z Xy
X= (Xl’ %, ""’X”) TIOJIOKHTh k—l‘ ‘ , TO 3TO TIPOCTPAHCTBO OYyJeT HOPMHUPOBAH-

HBbIM

Bapuant Ne 4

1. Jlokasatb, 4to {2 - METpHUECKOE IPOCTPAHCTBO.

2

2. Paznoxuth QyHKIHIO y=X B psin Pypbe B HHTEpBaje (_ﬂ.’ 72-) .

Bapuant Ne §

. 0OKa3aTh, YTO MHOKECTBO YIIOPSAAOUYCHHBIX TII1 U3 I[CP'ICTBHTGHBHBIX qUCeJ1
1. 1I , y y n

X= (Xl’ X, ""’Xn) C pacCcTOSTHHEM o0paszyeT MeTpudecKoe

IPOCTPAHCTBO.
~ —_— n
2. TlokazaTb, 4TO €CIH B ACHCTBUTEILHOM n MepHOM mpoctparcTe R ¢ anemenTamu

I x]I=

X= (Xl,Xz;--an) MOJIOKUTh

HBIM.

, TO 3TO MPOCTPAHCTBO Oy/I€T HOPMUPOBAH-

Bapuant Ne 6
1. Jlokasats, 4TO Cla,b] METPHYECKOE MTPOCTPAHCTBO.

2. Jlokasatsk, 4TO R- HOPMHPOBAHHOE MTPOCTPAHCTBO



Bapuanr Ne 7

HBJ‘IHCTCH JIU MHOXXECTBO ,Z[Gf/iCTBI/ITGJ‘IBHBIX qUCeJl MeTpI/I‘{eCKI/IM HpOCTpaHCTBOM, cCJIn
pXy)gx-Y|
paCCTOHHHe MG)K[[y DJIICMCHTAMMHU OTOI'O MHOX>XKECTBA OHpeIIeHI/ITL .

(V) —_— n
HOKa3aTB, YTO €CJIM B ACUCTBUTCIIBHOM n MCPHOM IIPOCTPAHCTBE R C JJICMCHTaMH

X|.= X
X= (X, X, e X ) HOHOMBII .= max| x|

1<ks<n , TO 3TO IPOCTPAHCTBO OyJIeT HOPMHU-
POBaHHBIM.

BapuanTt Ne 8

[Toka3aTh, YTO MHOKECTBO YIIOPSJOUYEHHBIX TPYIII U3 n NEHCTBUTEITLHBIX YHCEIT
X = X X P(X,Y):max|yk—xk|
=X Xy iy 1<k<
n/ ¢ paccTOsSTHHEM <n 00pa3yeT METPHYECKOE
IPOCTPAHCTBO

Paznoxuts dhyHKIUIO y=X4 psa Oypbe B HHTEpBaAe ( : 7[) .

Bapuant Ne 9

Ll-7.7 _ .
[TokazaTh, 4TO B IPOCTPAHCTBE 2[ ! ] HETIPEPHIBHBIX Ha [, 7] byHKIMI TpUTo-

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

HOMETpHUYECKask CHCTEMA Y2,
cTeMy.

00pasyeTr OpTOroHaAILHYIO CH-

EBKIINI0BO NPOCTPAHCTBO KaK HOPMUPOBAHHOE.

BapuanT Ne 10
JInHeliHas HE3aBUCHUMOCTb OPTOINOHAJIBHOM CUCTEMBI.

HOpMI/IpOBaHHOe MPOCTPAHCTBO KaK METPHUUICCKOC.

SAJAHUSA ITPOMEXYTOYHOI'O KOHTPOJIA IO MOAYJIIO Ne 2.

Bapuant Ne 1.

I[OKEBE[TB, 4YTO CYMMa KOHCYHOT'O YHCJIa USMCPHUMBIX MHOXKCECTB U3MCPUMA.

Jloka3zaThb, 4TO eciau Ha u3MepuMoM MHOXkecTBe E 3a1ana nsmepumast GpyHKus f(¥)
C = const , TO

[ of (dx = c f (x)dx



Bapuant Ne 2.
1. JlokazaTh, 4TO E€peceueHre KOHEUHOTO YHMCIIa U3MEPUMBIX MHOKECTB U3MEPUMA.
2. JloxazaTp, 4TO €ciu Ha U3MepuMOM MHOkecTBe E 3amansl uamMmepumbie GyHKIIUU G

9(¥) 10

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

Bapuant Ne 3.

1. [oka3aTh, uTo eciu (PyHKIUS f(x) u3MepuMa Ha MHOKecTBe E, To u3mepuMbl GyHKITNH
cf (x), f(x)+c, c =const

2. Jlokazatk, 4TO €cliu Ha U3MEPUMOM MHOXecTBe E m3Mepumast pyHKIHS yAOBICTBOPSET

a< f(x)<b

YCIIOBUIO TO

amE < I f (x)dx <bmE
E

Bapuant Ne 4.

1. Jloxasars, uto ecan dyrxuma | ) i 90 papepumbr na muoxectse E, To n3mepuvst
bymxmm T ) +9(), F(x)-9(x)

2. Jlokasatk, 4TO €CITM Ha M3MEPUMOM MHOXecTBe E m3Mepumast pyHKIHS yIOBICTBOPSET
<
HEPABEHCTBY F(x)=9(x) , TO

[ £ (dx < [ g(x)dx

Bapuanr Ne S.
1. JlokazaTh, 4yTO eciau (PyHKIUH F(x) y 9(x) M3MEpPUMBI Ha MHOXeECTBE E, TO n3mMepumel
2
sy |00 F00/909)

2. Jloka3atk, UTO Pa3HOCTb U CUMMETpUYECKas pa3HOCTh JIByX U3MEPUMBIX MHOKECTB M3-
MEPHUMBI.

Tecmoegbie 3a0anusn 01sa meKyuwyezo KOHmpoasn no oucyunaune « Teopuu gpynxkyuu oeii-
CMEUMENIbHO20 NEPEMEHHO20.

MOAYJIb 1. Merpuyeckue, JHHeHHbIe, HOPMHPOBAHHbIC U ¢BKJINI0BbI IPOCTPAH-
CTBa.

Bapmuanr 1.

1. Muoxectso N HAaTypPaJIbHBIX YUCEI SIBIISETCS:

1) KOHEUHBIM;



2) CUETHBIM;
3) mycThIMm;

4) HECUETHBIM.

2. Kakas u3 cnegyromux QyHKIMI 3a1a€T METPUKY HA R:
1) P Y) =Xx-y.
2) P(XY) =y —x.

3 POCY) =[x=],

g) P =sin(x=y) X yeR

3. Touka X€X (X —MeTpHueckoe MPOCTPAHCTBO) HA3BIBACTCS TOYKOH IPUKOCHOBEHHS
muoxkectBa M C X | eci moGast ee OKPeCTHOCTB COCPIKUT:
1) onny Touky u3 M;
2) x0T OBl OJIHY TOUKY U3 M;
3) HU OHOM TOYKH U3 M;
4) KOHEeYHOE YUCIIO TOueK U3 M.
[a,b]

4. B mpoctpaHCcTBe Cla.b] HENpepbIBHBIX (YHKIUN =1 ya OTpE3Ke HOpMa

omnpenensercs: Gopmyioit:

NUEHCH

2) [f+gf=fO)+9(1.

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

[fl=min! fXx)]
4) a<x<b

5. Kakoe 13 cienyromux YMCcIOBbIX MHOXKECTB SBIISETCS TMHEHHBIM IPOCTPAHCTBOM:
1) N - MHO)ecTBO HaTypaJIbHBIX YNCE;
2) Z — MHOXKECTBO IIENBIX YHCEI;
3) Q= MuoxecTBO palMOHAIBHBIX YHCEIL;

4) R — MuoskecTBO JNEWCTBUTEIILHBIX YHCEN;



J— n
6. B N MepHOM apu(MeTHYECKOM NPOCTPAHCTBE R, 3IeMeHTaMu KOTOPOro CIy’ar CH-

y X=(X;, X, 00, X )
CTEMBI ICHCTBUTEIIBHBIX YUCEI X Xpreens X, , CKaJISIpHOE TIPOU3BEICHUE OIpeeNsi-

X,y eR"

€TCs paBCHCTBOM:

(9) =206 +3) () =206+ )"

1) 3) | ,
() =%, (x9)= |20 +y)°
2) T 4
Bapuanr 2.

1. Muoxectso @ paLMOHATIBHBIX YHCEN ABISACTCA:
1) KOHEUHBIM;
2) CUETHBIM;
3) mycThIM;

4) HECUETHBIM.

2. Kaxkas u3 cinenyromux GyHKIIUH 331a€T METPUKY Ha
R"={(a,a,,...8,)|a €R,i=1...n} X,y eR" X=(X, X, X;)
Y=Y YY)

pOCY) = 3% + v, px,Y) =Y (% +y,)’
1) i=1 . 3) i=1

PO, Y) = |3 (% = v,)? P ) = D% +3,)
2) i=1 . 4) i=1 .

3. Touka X € X ( X ~ METPUYECKOE IPOCTPAHCTBO) HA3BIBACTCS NpedebHOl MOYKOl MHO-
xectea M < X , €CITH JTF00ast €€ OKPECTHOCTh COACPIKUT:

1) onny Touky U3 M;
2) KOHEYHOE YHUCIIO TOueK U3 M;
3) HU OAHOM TOYKH U3 M;

4) 0eCKOHEUHOE YHCIIO TOYEK U3 M.

R ={(@, 8 -3 3 €R =L} e X=(40.%)

4. B mpoctpaHCTBe
HOpMa onpeaenseTcs GopMyIIoi:

Xl [ Xl [ 2%
1) i=1l ’ 3) i=1



Ixll= 3%, Ix[=Yx,
2) i=1 : 4) i=1

5. Kakoe u3 ciaenyromnx YMCI0BbIX MHOXKECTB SIBJISCTCS TUHEHHBIM IIPOCTPAHCTBOM:
1) N = MHOKecTBO HaTypaIbHBIX duCer;
2) Z — MHOXECTBO LIENbIX UHCEIL
3) Q — MuokectBo panroOHaIbHBIX YHCET,
4) C — MHOXKeCTBO KOMILIEKCHBIX HCEIT;

6. B namHeliHOM mpocTpaHCTBeE I2 | snemenramu KOTOPOTI'O CIIy’KaT BCEBO3MOKHBIE I10CIIE-

u K= (8, Koy )
JOOBATCIIBHOCTU IOCHUCTBUTCIIbHBIX YHUCCII 5 YIIOBHCTBOpﬂIOHII/IX YCJIO-

BUIO
0
2
Z X; <00
i=1
CKaJIIPHOE NIPOU3BEACHUE ONPEAEIAECTCA PABEHCTBOM:

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

) =3% -y, (% y) =[S +¥,)°
2) ) . 4) i1

X yel,

Bapuanr 3.

1. Muoxecto R jefcTBUTENbHBIX UnCEN SBISETCH:
1) KOHEYHBIM;
2) CYETHBIM;
3) mycThIM;
4) HEeCUETHBIM

MHOXXCCTBOM.

2. Kakas u3 cnemyronmx GyHKIUH 3a/1a€T METPUKY Ha

R"={(a,a,,....4,)|a €R,i=1...n} X,y eR" X
yz(yl’yZ""1yn):

p(x,y) =Y (% +¥,)?
) ; 3)

(Xl’XZ""’Xn)

mKw=§uﬁm)



P Y) =[S0 +,)? p(xy)=Y% -,
2) i=1 . 4) i=1 .

3. Touka X € X ( X ~METPUYECKOE IPOCTPAHCTBO) HA3BIBACTCS NPedebHOl MOYKOU MHO-

xecrea M C X | econ moGast ee OKPECTHOCTb COJICPIKHT:
1) ogHy TOYKy U3 M;
2) KOHEYHOE YMCII0 ToueK u3 M;
3) HU OAHOM TOYKH U3 M;

4) OECKOHEUHOE YHCIIO TOYeK u3 M.

4. B mpocTpaHCTBE R :{(ai’az""’a”)laiGR’i:l’m’n}, xeR" X=(X1,X2,...,Xn)

HOpMa orpeensieTcss GopMyioi:

X=X Ixl= (3%
1) i=1 X 3) i=1
Ixl= .3 x, X I= D)% |

i=1 ’ 4) i=1

2)

5. Kakoe u3 cneayromux YUCIOBbIX MHOYKECTB HE SIBJISIETCS JINHEHHBIM NIPOCTPAHCTBOM:
2) Q= MuoxecTBO palMOHAIbHBIX YHUCEIT,
3) R — Muoxectso JICHCTBUTEIIBHBIX YNCE;

4) C — MHOKECTBO KOMILIEKCHBIX YHCEJT;

N L,[a,b N
6. B nuHeliHOM mpocTpaHCTBE 2[ ! ], COCTOSIIIIEM U3 HENIPEPBIBHBIX HA [a,b] JENCTBU-
TEIbHBIX PYHKIMH f= f(x)1 g=9(x) , CKaJSIPHOE IIPOU3BEICHUE

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

OMpEaAcCICTCA paBEHCTBOM

) (f.9)=] F(x)g()ax ) (f.9)=[(F()-g(x))dx
, (9=[(r0rawkx \ (1.9)= [t -g00r o

MOAYJIb 2. Mepa, n3mepumble pyHKIMH, HHTerpaJ Jledera.

Bapuanr 1.



Mepoii naTepBana (a,b) HAa3bIBAETCSI, YUCIIO:

1) m(a,b):b—a;

2) m(a,b):b+a;

3) m(a,b) =a-b

OyHKIHSA f(x) , 3a/1aHHas Ha MHOXkecTBe E, Ha3pIBaeTcs usmepumoui, eciu:

1) sto mHOkecTBO E n3mepumo;
E(f >a)={xeE]| f(X)>a}

a

2) mpu r000M a M3MEPUMO MHOYKECTBO

3) muoxkectBo E m3mepumo u 1mpu  o0oM
E(f >a)={xeE| f(X)>a}

N3MEPUMO MHOXKECTBO

Ecau HU3MCPUMBIC OT'PAHUYCHHBIC (1)}/HKI_[I/II/I f(X) u g(X) , 3aJaHHBIC Ha MHOXXCCTBC E,
OKBHBAJICHTHBI, TO

[ £(0dx < [ g(x)dx,
1) E E

[ £(9dx > [ g(x)dx;
2) E E

f (x)dx = | g(x)dx;
y 1100

Bapmuanr 2.

o o *
BHaemnen MCEpoUu m>*E OrpaHUYCHHOI'0 MHOKECTBA E na3weiBaetcs:

1) ToYHAas HWKHSISI TPAHUIA BCCBO3MOYKHBIX MEP BCEBO3MOXKHBIX OTKPBITBHIX OTPaHH-
YEHHBIX MHOXKECTB, coAepKaluxcs B E;

2) TOYHAA HUKHAA I'paHUIa BCEBO3MOXKHEBIX MEP BCEBO3MOXKHBIX OTKPBITBIX OT'PaHUYCH-
HBIX MHOXCECTB, COACP)KAIUX MHOXKCCTBO E,

3) TOYHAas BEPXHAA I'paHUIa BCCBO3MOKHBIX MEP BCECBO3MOKHBIX OTKPBIThIX OIrPaHUYCH-
HBIX MHOXCECTB, COACPIKAIIUXCA B E.

HBG q)YHKHI/II/I f (X) n g (X) , 3aJaHHBIC HA OJJHOM H TOM K€ MHOXKCCTBEC E na3rwiBaroTcs
OKBUBAJICHTHBIMU, €CJIN:

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

X

B onpenenenun unrerpana Jlebera Touku / rpynmnupyrorcs:



1) 1o npu3HaKy OJM30CTH UX HA OCH Ox ;

2) 1O MPU3HAKY IOCTATOYHOM OJIM30CTH COOTBETCTBYIOIIMX 3HAUCHHUN (YHKIIHU;

3) MpOU3BOJILHBIM 00Pa30M.

TecTbl HTOrOBOr0 KOHTPOJIA

Bapmuanr 1.
1. Muoxkectso R JICUCTBUTEIIBHBIX YUCE SBJISIETCS:
1) KOHEUHBIM;
2) CUETHBIM;
3) mycThIM;
4) HeCYEeTHBIM

MHOXCCTBOM.

2. Kakas u3 [ (S13% (0111504 byHKIUI 3a/1aer METPUKY Ha

R"={(a,a,,...3,)| & eR,i:L...,n}’ x,yeR”’ X=X, %00 X,) Y =(Y0 YorenrYs)

p(x,y) =Y (% +,)? p(x,y) =D (x +Y,)
1) i=1 ’ 3) i=1

PO Y) =[S0 +,)? p(xy) =% -,
2) i=1 . 4) i=1 .

3. Touka X € X ( X ~ METPHUYECKOE MPOCTPAHCTBO) HAZBIBACTCS NPEOEbHOU MOYKOU MHO-
xectea M C X | ecom moGast ee OKPECTHOCTh COJICPKHT:
1) onHy TOUKY U3 M;
2) KOHEYHOE YUCII0 ToYeK u3 M;
3) HU OAHOM TOYKH U3 M;

4) 0eCKOHEYHOE YHCIIO TOYeK u3 M.

0 B moommerme R =A@ &) 18 €RI=1} gr X=X K X)

HOpMa onpejenseTcs GOopMyIIOi:

Xl Y% IxlE [ 2%
l) i=1 , 3) i=1



n n
Ixll=. > %, I x[1=>01% |
i=1 ’ 4) i=1 .

2)

5. Kakoe 13 ciieyIomux 4ucioBbIX MHOXKECTB HE SIBJISICTCS JTUHEHHBIM IIPOCTPAHCTBOM:
1) Q — Muoxkectso palOHAIBHBIX YHCEIT,
2) R~ wmosxectso JIEMCTBUTEIIbHBIX YMCE;

3) C — MHOX€CTBO KOMILIEKCHBIX YUCETT;

N L,[a,b N
6. B nuneiiHoM NpoCTpaHCTBE (8, ], coctosmenm u3 renpepeabix Ha L8Pl reiicrau-
tensubix Gynxuuit T = 1), 9=9() | ckansproe npoussenenue onpenensercs pa-

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

BCHCTBOM

(f.9)=] f(dg(ax , (1,9)= (1 ()~ g00)x

1)

, (ho=[(fe0rawkx (1.9)= [J(F -9y ox

4)

7. JIBe GpyHKUIMUU fO) 4 909 , 3aJJaHHBIC HA OJTHOM U TOM € MHOecTBe E Ha3bIBaroTCs
DKBUBAJICHTHBIMU, €CIIU:

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

Bapuanr 2.

1. Muoxectso @ palMOHATIBHBIX YHCEN SABISETCA:
1) KOHEYHBIM;
2) CYETHBIM;
3) mycThIM;

4) HEeCUETHBIM.

2. Kaxkas u3 cinenyromux (GyHKITUH 3a1aeT METPUKY Ha
R"={(a,a,,...8,)|a €R,i=1...n} X,yeR" X
Y= (1 Yo ¥n)

(X, Xy X))



P Y) = D% +¥,)? PO Y) =Y (X +Y,)?
1) i1 : 3) i1

PO Y) = D06 ~ v, PO Y) = D06 +¥,)
2) i=1 . 4) i=1 .

3. Touka X € X ( X ~ METPUYECKOE IPOCTPAHCTBO) HA3BIBACTCS NPedebHOl MOYKOU MHO-
xectea M C X | ecou moGast ee OKPECTHOCTH COJICPIKHT:
1) ogHy TOUKy U3 M;
2) KOHEYHOE YHUCIIO TOUeK U3 M;
3) HU OAHOM TOYKH U3 M;

4) 0eCKOHEYHOE YHCIIO TOYEK U3 M.

R ={(@, 233 €RI=Ln} e X=(40.%)

4. B mpocTtpaHCTBE
HOpMa ompeessiercs: GopMyIoi:

Xl [ Xl [ 2%
1) i=1l 1 3) i=1
Ixl= 3%, Xl %
2) i=1 ’ 4) i=1

5. Kakoe u3 crneayromux YucIOBbIX MHOKECTB SIBIISIETCS JTMHEHHBIM IPOCTPAHCTBOM:
1) N — MHox)ecTBO HaTypaJIbHBIX YUCE;
2) Z — MHOXKECTBO IIENBIX YHCEI;
3) Q — MmHoxkecTBO palHOHAIBHBIX YHCEIT,

4) C — MHOKECTBO KOMILIEKCHBIX YHCEJT;

6. B nuneiiHoM IMPOCTPAHCTBE I2 , JJICMCHTAMH KOTOPOT'O CIIY?KAaT BCCBO3MOKHBIC ITOCJIC-

K= (8 Koy )

JIOBATEIHHOCTH JIEHCTBUTEIBLHBIX YHUCET , YAOBJIETBOPSIOLIUX YCIIO-

BHUIO
o0
2
Y xF <o
i=1
CKaﬂprHoe HpOI/I?:BeI[eHI/Ie OHpeHeHHeTCﬂ paBeHCTBOM:

(9) =20 +Y) 3¢nw:2M+mf_

X, yel,

1)



% y)=3%"Y, (%, y) =[S +¥,)°
2) i=1 . 4) i=1

OyHKIHSA f(X) | sanannas na muoxecrse E, nassisaercs usmMepumotl, eciu:
1) sto mHOXecTBO E n3mepumo;

2) npu mo6om a U3MEPUMO MHOYKECTBO E(f >a)={x<E| f(x)>a}.

3) mHOoxkectBo E wu3MepuMo u Tpu  JHOOOM a U3MEPUMO MHOXECTBO
E(f >a)={xeE| f(X)>a}

Bapuanr 3.

Muoxecteo N HaTypaJIbHbBIX YHUCEI SABISETCA:
1) KOHEUHBIM;
2) CYETHBIM;
3) mycThIM;

4) HECUETHBIM.

Kakas u3 cnenyronmx QyHKIIUN 3a/1aeT METPUKY Ha R:
1) PXY)=x-y.
2) P Y) =y —x.

3 POV =[x=].

g) P =Sin(x=y)  xyeR

Touka X € X ( X ~METPHUYECKOEe TPOCTPAHCTBO) HA3BIBAETCS TOYKOH NMPUKOCHOBEHUS
muoxkectea M © X | ecom mo6as ee OKPECTHOCTh COJICPKHT:

1) onny Touky U3 M;

2) X0Ts1 OBl OJTHY TOUKY U3 M;

3) HU OHOM TOYKH U3 M;

4) KOHEYHOE YHCII0 ToueK u3 M.

f=1f(Xx) [a,b]

B mpocrtpanctse Cla.b] HENpPEepbIBHBIX (YHKIUN Ha OTpe3Ke HOpMa

onpenensiercs GopMyIIoi:

p I 101



2)||f+9||=|f(X)+9(X)I;

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

Ifl=min! f(|
4) a<x<b

5. Kakoe u3 cieyromux YucIoBbIX MHOXKECTB SIBISIETCS JTUHEHHBIM IPOCTPAHCTBOM:
1) N - MuOx)ecTBO HaTypaJIbHBIX YHCE;
2) Z — MHOXECTBO LIENbBIX UHCEIL
3) Q — Muoxkectso palrOHATBHBIX YHCEIT;

4) R — MHOXecTBO HeiicTBUTENBHBIX UHCET;

— n
6. B n MCPHOM apI/I(1)MeTI/I‘leCKOM IIPpOCTPAHCTBC R , JICMCHTAMH KOTOPOI'O CIIy>KaT CHU-

y X=(X;, X, 00, X )
CTEMBI JICHCTBUTEBHBIX YHCEI K Xpreees X, , CKaJISIpHOE TIPOU3BEICHUE OIPEeIesi-

X,yeR"

CTCs paBCHCTBOM:

(9) =20 +3) 0 =200+ y)

1)

n

(X Y)=> %"y, X Y) =D (% +y,)?
2) : 4)

7. B onpenenenuun unrerpana Jlebera Touku X TpPyNIUPYIOTCS:

1) mo npusHaKy OJIM30CTH UX HA OCH Ox ;
2) 1O MPU3HAKY TOCTATOYHOMN OJIM30CTH COOTBETCTBYIOIIMX 3HAUCHUN (PYHKIIHH;

3) TPOU3BOILHBIM 00Pa30M.

Ilepeuens 6onpocos 01s npomercymounoi ammecmauyuu (3auem)

KoHTpoJbHBIE BOIPOCHI O KypCY.

1.ITonsiTe MHOkECTBO. Onepaniyii HaJ MHOKECTBAMU.

2. CyeTHbIEC U HECUETHBIE MHOXECTBA. [Ipumepsl.

3. DKBUBAJIEHTHOCTh MHOKECTB. MOIIHOCTh MHOXeECTBA. [ [pumepsr.
4. OnpeneneHue METPUUECKOro NpocTpaHcTBa. [Ipumepsl.

5. 3ambikanue MHOkecTBa. [IpenenpHas Touka. CXOIUMOCTbD.

6. OTKpBITHIE U 3aAMKHYTbIE MHOXKECTBA.



7. OTKpBITHIE U 3aMKHYTbI€ MHOKECTBA HA YMCIIOBOU MPSIMOIA.
8. [lonHOTa METPUYECKUX MPOCTPAHCTB.

9. MPUHIIUIT CKUMAIOIIIUX OTOOPAKECHUM.

10. KOMIMakTHOCTh MHOKECTB B METPUUYECKHUX MTPOCTPAHCTBAX.
11. JIuneitnpie mpoctpancTBa. [Ipumepsl.

12. JInneitHnasi 3aBUCUMOCTH U HE3aBUCUMOCTH 3JIEMEHTOB.

13. Jluneninbie pyHKIMOHANBL. [Iprmepsl.

14. BoimykJibie MHOKECTBA U BBITYKJIIbIC (DYHKIIMOHAIIBI.

15. Teopema Xana-banaxa.

16. Onpenenenne HOPMUPOBAHHOTO MpocTpaHcTBa. [Iprumepsl.
17. EBknuoBbl ipocTpaHcTBa. [Ipumepsl.

18. HepaBenctBo beccens. PaBenctso [lapceBanst.

19. 3aMKHYyTbIE OPTOIrOHAJIHBIE CUCTEMBI.

20. ITonuble eBkINMIOBBI IpocTpaHcTBa. Teopema Pucca-@uiepa.
21. JIunelinple pyHKIIMOHAIIBI U ONIEPATOPHI.

22. Teopema Xana-banaxa B HOpMUPOBaHHOM ITPOCTPAHCTBE.
23. Mepa 351eMEHTapHBIX MHOYKECTB.

24. JleberoBa Mepa IIIOCKHUX MHOXECTB.

25. Awrusrocts 1 O ~ajguTHBHOCTS MEDBI.

26. onpesienieHNE U OCHOBHBIE CBOMCTBA U3MEPUMBIX MHOXKECTB.
27. JleiicTBUs HaJl U3MEPUMBIMU (PYHKLUSAMHU.

28. DKBUBAIEHTHOCTh (PyHKIMH. CXOIUMOCTb MTOYTH BCIOY.
30. Onpenenenue nnterpaia JleGera.

31. OcHoBHbIE cBOICTBaA nHTEerpana Jledera.

32. IlpenenbHBbIil Iepexoa MoJ 3HAKOM UHTETpaa.

33. CpaBuenune unTerpana Jlebera ¢ unrerpasiom Pumana.

7.3. IlepeyeHb KOMIIETEHIIUI M1 HHAMKATOPOB UX IOCTUKEHUSI, ONTUCAHUE

KpUTepHeB OLEHMBAHMSI KOMIIETEHIIUI MPeACTABJISIIOTCS B TadJaue

Kon xommeren- YpoBHU OCBOEHUSI KOMIIETEHIIUH
LMW, UHJUKA- IIpoaBunHyTHIN basoBbIit [Toporossrit He ocBoensl
TOPBI JOCTHIKE- KOMITETCHIIUN
HUS KOMTIETEH- «OTIIMYHO» «XOpOIIIO» «YAOBJIETBOPH- «HEYAOBJIE-
mun (YK-1) TEJIBHOY TBOPH-
TenbHON!
«3a4TEHO» «HE 3aYTCHO»




YK-1 3HaeT riry0OKO M IIPOYHO 3HaeT y4eOHbIi MaTe- 3naer ocHoBHOU | He 3HaeT ma-
y4eOHBI MaTepHuall, CBO- puain. YMeer npaBuiIbHO | Martepuall, HO J10- | Tepuai. He
00AHO OTBEUaeT Ha BO- MIPUMEHUTH TEOPUIO NP | IYCKAET HETOYHO- | YMEET BBINOJI-
MPOCHI, CBOOOHO peIlacT | BHIMOJHEHHUHU NpakTuye- | cTH, [Ipu perre- HATh NPaKTHU-
3a[a4u, He 3aTPYAHACTCS C | CKUX 3aJaHUH, BIaJeeT | HUU PUMEPOB, YecKue 3a/a-
OTBETOM IIPY BUJOU3MEHE- | HEOOXOIUMbBIMH IpHUe- 3aja4 pomyckaer | Hus. He mo-
HUY 33/1aHUH, IPaBUIIBHO MaMH BBITTOJIHEHUS omnoOKu KET OTBETUTH
000CHOBBIBAET MPUHSTOE MIPaKTHYECKUX 3a/laHuil, Ha TIOCTaBJIECH-
pelLlIeHHE, BIaJeeT Pa3HO- | HO 3aTPYAHSETCS C IIPH- HBIE BOIIPOCHI.
CTOPOHHUMHU HaBBIKAMU M | MEHEHHEM 3HaHUH, CBA-

MIpHE€MaMH BBITTOJIHEHUS 3aHHBIX C HOBBIMU He-
NPaKTUYECKUX 3aaHUMH, CTaHIAPTHBIMHU 337~
MIOKA3bIBAET JAOJKHBIN YaMH. IOKa3bIBAET
YPOBEHb CPOPMUPOBAHHO- | JOJKHBIA YPOBEHb
CTH KOMIIETCHLIUH. c(hOpMHUPOBAaHHOCTHU
KOMIIETEHIIHN

[K-1 3HaeT riry0boKO M ITPOYHO 3HaeT yueOHBIN Mare- 3naer ocHoBHOU | He 3HaeT ma-
y4eOHBIH MaTepua, CBo- puan. YMeer qJoKas3bl- Marepual, Ho 10- | Tepuai. He
00aHO OTBEYaeT Ha BO- BaTh, U3yYCHHBIE TEO- IIyCKAaeT HETOYHO- | YMEET BBIIOJ-
mpockl, cBoOOHO pemaeT | pembl TO/IL, ymeer mo- | cru, [Ipu permre- HATbH PAKTU-
3aJa4y, He 3aTPYyHSACTCS C | Ka3bIBaTh YTBEPXKACHUS, | HUU PUMEPOB, Yyeckue 3aj1a-
OTBETOM IIpH BUJOU3MEHE- | aHAJIOTHYHbBIC paHee 3ajad pomyckaer | Hus. He mo-
HHUHM 33JaHUH, IPaBUIBHO H3yYEHHBIM, yMEET aHa- | OIIMOKH. KeT OTBETHTh
000CHOBBIBACT MPUHSITOE JIU3UPOBATh U CUHTE3U- Ha TIOCTaBJIeH-
peleHue, BIajieeT pa3Ho- | pOBaTh MOTYYECHHYIO HbIE BOIPOCHI
CTOPOHHHMMH HAaBBIKAMHU M | HHQOPMAIHIIO, PELIaTh
MpHeMaMH BBITIOJIHEHUS 3aJ1a4yM, aHAJIOTUYHbBIE
MPAKTHYECKUX 3a/laHui, PEIIeHHBIM, 3aTpyIHs-

MOKAa3bIBAET JOJLKHBIN €TCs P peLIeHUH HO-
YPOBEHb COPMUPOBAHHO- | BBIX HEPELICHHBIX 3a-
CTH KOMIIETEHITUH. aad.
[K-3 3HaeT ¥ MOHUMAET aKTy- YMeeT npaBWIbHO NMPHU- | 3HAET U MOHU- ITnoxo

aIbHBIE TPOOJIEMBI TUCITH-
TUTUHBI, BEIXOJISIIIHE 32
pamku yueOHol nHpOpMa-
UU. Y MeeT IPUMEHSTh
pa3IYHBIE METOJIBI U TEX-
HOJIOTHH JIJISl PEIIEHUS 3a-
Jad. YMeeT NpeCTaBIsATh ,
O0OBSACHSITH, aHATH3UPOBATH
Y UHTEPIPETUPOBATH 10~
JTy9EeHHBIE Pe3YIbTaTHI,
yMEeT JJOKa3bIBaTh YTBEP-
xknenus TOJII, He anano-
THYHBIC paHee U3YYCHHBIM

MEHUTH TEOPHUIO MTPH
BEITIOJTHEHUH TTPAKTHYIEC-
CKHX 3aJaHHl, BIaJceT
HE0OXOTUMBIMU TIpHie-
MaMH BBIITOJIHEHHUS
MPAaKTUYECKUX 3aJaHUH,
HO 3aTpyIHSAETCS C TIPH-
MEHEHHEM 3HAHUM, CBSI-
3aHHBIX C HOBBIMM HeE-
CTaHJAPTHBIMH 3a7a-
YaMu, II0Ka3bIBacT
JIOJKHBIN ypOBEHB
c(hOpMHUPOBAHHOCTH
KOMITETCHITHH,

MaeT OCHOBHbIE
OTIpeIeIICHHS U
TEOpEeMBI Kypca
TOIII, akTyans-
HBIE TTPOOIIEMBI
JVCIUTUTAHEI B
pamkax y4eOHOM
nH(popMaIuy,
yMeeT HaXOAUTh
HEOOXOIUMYTO
nHPOPMALIHUIO T10
MaTeMaTHKe, OJ-
TOTOBJICH K BOC-
MIPOU3BEIECHHIO
MOJTyYECHHBIX 3HA-
HUI.

YCBOMJI MaTe-
puan.He 3nHaer
OCHOBHBIE
OnpeaeNeHus
U TEOPEMBI
Kypca. He
CIIPABIIAETCS C
pelieHneM
HIPOUIEHHBIX
3a1ad.

8. YAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHME JIUC-
UTIAHBI (MOIY.JIS)

8.1. IlepeyeHb OCHOBHOI Y4eOHOM JIUTEPaTypPbI




=

1)
2)

3)
4)

5)

1. depp.B.A. J136 Teopus dyHKIMNA 1eHCTBUTEILHON IEpeMeHHOM. JIeknu u yrmpakHe-
uust: Yueb.mocooue/B. 5. [lepp.-M.:Bricmas mkomna 2008.-384c.

bupman ML.III., Conomsik M.3. b64 CriekTpaibHas T€OpUs CaMOCONPSHKEHHBIX OMepaTo-
POB B THIILOEPTOBOM IpOCTpaHcTBE: YuebHoe nocobdue. 2-¢ uza. CII6.: M3garenscTBo
«Jlaaey, 2010.-464c.

bakymmnckuit A.b. 5.198 A.b DnemeHThl QyHKIMOHAIBHOTO aHANN3a : y4el.mocobue
Ju1s.ctyaeHToB M.6M3narenbekuii eHTp «Akaaemusi», 2011.-192c.

[Mapanyaunos M.W. HexoTopsle BOpockl TEOpUM NMPUOIMKEHUN B ITpocTpaHcTBax Jle-
Oera ¢ mepeMeHHBIM MOKa3aTeneMm, BinaaukaBkas M3n-Bo Hayunoro nentpa PAH,
2012.

Kpenkoropckuii, B. JI. ®ynknuonansHbIii aHanu3 : yueoHoe mocooue / B. JI. Kpernko-
ropckuii. — Ka3zanb : KazaHCKu HAITMOHAIBHBIN UCCIEA0BATEIbCKAN TEXHOJIOTNYE-
ckuii yauBepcutet, 2014, — 116 ¢. — ISBN 978-5-7882-1650-8. — Tekcrt : 31neKTpoH-
HBIH // DnekTpoHHO-O0nbmmoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/62016.html

Ocwitenkep, b. I1. 3amaun u ynpakaeHus 10 QyHKIIMOHATLHOMY aHAIN3Y : Y4eOHO-
npaktuaeckoe nocooue / b. I1. Ocunenkep. — MockBa : MOCKOBCKHIi rocyAapCTBEH-
HBIN cTpouTenbHblid yHuBepeutet, D6C ACB, 2015. — 132 ¢. — ISBN 978-5-7264-
1186-6. — Tekcrt : anekTpoHHBIN // DaekTpoHHO-0nbIuoTeyHas cucrema [PR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/60819.html

8.2. IlepeyeHb 1ONOJIHUTEIbHON Y4eOHOI JTUTEPaTypPbI

['pubanos FO.M. ®yHkunoHanbHbIN aHanu3 B ynpaxHeHusx. Kazans: Uza. KI'Y
Kupunnos A.A., I'Bummanu A.Jl. Teopemsl u 3a1aun pyHKIIMOHAIBHOTO aHanu3a. M.:
Hayxa, 1988.

Ouan }0.C. COopHuK 337124 ¥ TEOpeM MO TEOPUH (DYHKIMHA JeHCTBUTENLHOTO IIEpEMEH-
Horo. M.: IlpocBemienue, 1965.

Tpenorun B.A., ITucapesckuii .M., Cob6onesa T.C. 3agauu u ynpaxkHeHus o QpyHKIU-
oHasibHOMY aHanu3y. M.: Hayka, 1984.

Vapsauos [1JI., baxsanos A.H., Assuenko M.U., Kazapsau K.C.,

Cudynsnrec I1. JlelictBurenbHblii aHaN3 B 3a1a4ax. M., 2005.

8.3. Ilepeuenb UHTEpHET-pecypcoB, HEOOXOAMMBIX VISl OCBOCHUSI TUCHUILIMHBI (MOLYJI51)

1) Bukunenus http://ru.wikipedia.org/wiki
2) O6pa3oBarenbHbI MAaTEMATUYECKUN CAalT « IKCTIOHEHTa
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup mMaTemMaTHYeCKUX ypaBHEHUI
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs maTematnka B 0THOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm

5) Maremarudeckoe Oropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru
7) www.libgen.info

8.4. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTMA U MPOrPAMMHOI0 00ecnevYeHus


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

Jns u3yyeHus Kypca cTyieHTaM HeoOXO0JMMO HCIIOJIb30BaTh JIEKIIMOHHBIN MaTeprall, y4eOHUKHI
U y4eOHbIE ITOCOOHS U3 CITUCKA TUTEPATyphI, CTATbU U3 EPUOAMUECKUX U3TAHUHN, PECYPChI UH-
bopMaIrmOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «HTepHET»

1. DnektpoHHas 6MOIMOTEKA Kypca, KOHCIEKTHI JEKUUH, 3a0aHusI sl TPAKTUYECKUX
3aHATUH U CAMOCTOSATEIILHON PabOThI, BApUAHTHI TECTOBBIX 33aHUM JIJIsl IPOBEPKHU
TEKYIIMX U OCTATOYHBIX 3HAHUI CTYJCHTOB, BApUAHTHI 3a/IaHUI IJIS1 TEKYILEro U
IPOMEKYTOUYHOTO KOHTPOJISI 3HAHUN 00yYaroImuxcs

KoMmbrorepHoe u MynbTUMeANITHOE 000opyaoBanrue MY,

MeTtoanyeckie peKOMEHIAIUH 110 U3YYESHUIO AUCIUTUINHBL.

Oneparmonnsie cuctembl Windows 7, 10.

MS Office 2007/2010.

Apxusaropsl: WinRar, WinZip

AnTHBHpYCHBIE cpeacTBa: Kaspersky

[Tporpammerl st paboThl ¢ n3o00paxkeHueM: AcrobatReader

[Iporpammel it paboTel ¢ Internet u sanextponnoi mouroii: Opera, Microsoft Internet
Explorer, Google chrome, Mazilla FireFox

CoNoORWN

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI
JIi1st ocyliecTBiIeHHs 00pa30BaTeIbHOTO Mpolecca M0 TUCHUIUTNHE He00X0JMMa CIICTyoNIas Ma-
TepUaIbHO-TEXHUYECKas 0a3a:
JUs1st IpoBeICHUsI ISKIIMOHHBIX M MPAKTHYECKUX 3aHITUI KIMECIOTCSI ay TUTOPHH, OCHAILICHHBIE BCEil
Heo0XoquMoi MeOesblo U UHBEHTapeM. [[J1s1 OT/IeNbHBIX 3aHATUN ayIUTOPUN OCHAILIEHBI IIPOEK-
TOPOM, HOYTOYKOM M MHTEPAKTUBHBIM SKPaHOM IS ICMOHCTPAIIMHY CIAi0B U T.II.

10. MeToauueckune yKazaHus JJisi 00y4ar0IMXCHA M0 OCBOCHHIO M CUMILIUHBI

Jlig n3y4yeHust Kypca CTyJeHTaM HeOOXOJIMMO HMCIOJIb30BaTh JIEKIIMOHHBIM MaTepua, y4eo-
HUKH 1 y4eOHbIe T0COOMS U3 CIHCKA JIUTEPATyphl, CTATbU U3 NEPUOJUUECKUX U3JaHUH, PECypChl
MH(}OpPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHEeT»

Kpowme Toro, 1ienecoo6pazHo HCHOIb30BaTh CIEAYIOLINE METOAMYECKIE MaTepHaIb:
BapuaHTbl KOHTPOJIBHBIX PaOOT U TECTOB.
3amaun A7 NPaKTHUECKUX 3aHATUI caMOCTOATENbHON PaboThI
Pa3gaTounsblil MaTepuan 1l IPaKTUYECKUX 3aHATUH.
3anaHus 1)1 IPOMEXYTOYHOTO M TEKYILETO KOHTPOJIS 3HAHUU CTYJEHTOB.
OneKTpoHHY0 0a3y JaHHBIX MO AUCHUILINHE.
Paboune TeTpaau cTyI€HTOB.

ook wdE

JIJ1st TeOpEeTUYECKOTO M MPAKTUYECKOTO YCBOCHHS JUCIUTIIMHBI OOJBIIOE 3HAYCHHE UMEET CaMo-
CTOsATeIbHAs paboTa CTYJCHTOB, KOTOPAs MOYKET OCYIICCTBIIATHCS CTYJICHTAMH WHIWBUIYATBHO
Y TI0JT PyKOBOJICTBOM TIpeIo/iaBaTesl.

CamocrosiTenbHas paboTa CTYJEHTOB, MPEyCMOTPEHHAs YIeOHBIM TUIAHOM B 00BEMe HE MEHee
50-70% oObmero koiW4YecTBa 4acoB, HampaBlieHa Ha Oosee TyOOKOe YCBOCHHE H3y4aeMOro
Kypca, GOpMHUPOBAHHUE HABBIKOB HMCCIICIOBATEIILCKONW PaOOTHl M OPUEHTUPOBAHUE CTYJICHTOB Ha
yYMEHHE MPUMEHATh TEOPETUUESCKUE 3HAHUS Ha MIPAKTUKE.

YueOHbIi MaTepuan AUCUUIUINHBL « Teopus QyHKIUI 1eHCTBUTEIHHOTO IEPEMEHHOT0» COCTOUT
U3 CIEAYIONINX pa3iesioB: 1) DIeMeHThl TEOpUU MHOXKECTB; 2) MeTpudecKkue MpoCTPaHCTBa;



3). Jluneitnbie mpocTpancTBa; 4 HopmupoBaHHbIe MPOCTpaHCTBA; S) EBKIMIOBB IPOCTPaHCTBA;
6) Mepa miockux MHOecTB; 7) U3mepumbie dynkimu; 8) Uuterpan Jiebera

Tlocne uzyuenus meopemuuecko2o Mamepuana CmyoeHm O0NHCeH .

3HaTh OCHOBHBIMHU MOJIOKEHHSAMHU Kiaccuyeckux pasaenoB TO/II.

OBJIaJICTh HaBBIKAMU MPpUMEHEHUs1 OCHOBHBIX anroputmMoB TA/II1 Bo Becex pa3aenax MareMaTuye-
CKOT'0 3HAHUSI.

Ilo oxonuanuu npaxmuyecko2o Kypca cmyoenm OONHCEH.:

- CBOOOJHO BIIAJICTh OCHOBHBIMH MOHSITHSIMU meopuu YYHKYuU OeluCmeumenbHol nepemeHHol
U PYHKYUOHANILHO20 AHANU3A.

Jns ycnemHoro ocBoeHust yueoHoro marepuana kypea «Teopust pyHKIMiA 1eHCTBUTENBHOTO Te-
PEMEHHOIO» TPEOYIOTCS CUCTEMAaTHUeCKasl padoTa 10 U3YUYEHUIO JIEKIUN U pEKOMEHAYEMOMU JIN-
TepaTypbl, PELICHUIO TOMAIIIHUX 33/1a4 U JOMAITHUX KOHTPOJIbHBIX paboT, a TAaK)Ke aKTUBHOE y4a-
CTHE B pabOTE MPAKTHUECKUX 3aHATHH.

[Tokazarenem 0CBOEHUS MaTepuaia CIyKHUT YCIEIIHOE PEelIeHUE 3a1a4 Mpe/IaraeMbIX JOMAITHUX
KOHTPOJIbHBIX paOOT U BBIIIOJHEHUE ayJUTOPHBIX CAMOCTOSTENIbHBIX U KOHTPOJIbHBIX padoT.

B kauecTBe OLIEHOUHBIX CPEJICTB IPOrPaMMOM TUCITUIUIMHBI IPEAyCMaTpUBAETCS:

® TEKYIIUH KOHTPOJIb (AyJUTOPHBIE KOHTPOJIBHBIE paOOTHI, TOMAIIHUE 33/1aHU).
® [IPOMEKYTOYHBIA KOHTPOJIb (3K3aMEH).
DopMmbl meKyue2o, NPOMeHCYmoyHo20 U UMo208020 KOHMPOJIA.
Texywuti Kohmponn:
- CamocTosTenbHbIE PAOOTHI
- UnpuBuyanbpHbIC 3a1aHYS
- Onpoc CTyJIeHTOB
Ilpomesicymounsiii KOHMPONL:
- KontponsHas padota o kypcy
Hmoeoeuviii konmpons.
- 3a4eT

11. CHEIIMAJIBHBIE YCJIOBUA J1s1 UTHBAJIMAOB U JINL C O'PAHUYEH-
HBIMUA BO3MOKHOCTAMMU 31OPOBbsA

[Ton cenanbHBIMU YCIOBUAMU JUTS HOTYUYEHUs 00pa30BaHUs 00yHarOIUXCs C OrpaHUYEH-
HBIMHU BO3MOKHOCTSIMH 3/JOPOBBSI IOHUMAIOTCS YCIIOBUSL OOYUYEHMsI, BOCIIUTAHUS U Pa3BUTHS Ta-
KHX CTYJICHTOB, BKIJIIOYAIOIUE B Ce0s UCIIOJIb30BaHKUE MPU HEOOXOAMMOCTH aJJalTUPOBAHHBIX 00-
pa30BaTENbHBIX IPOrPAMM U METOJIOB 00YUYEHMSI U BOCIIMTAHUS, CIIE[IUAJIbHBIX YYeOHUKOB, y4eo-
HBIX MMOCOOMH M JTUIAKTUYECKUX MaTepUaNIOB, CIEIHAIBHBIX TEXHUYECKUX CPEICTB OOydeHUs
KOJUIEKTUBHOT'O ¥ MH/IMBUyaJIbHOTO MOJIb30BaHUS, TPEIOCTABIIEHUE YCIYT aCCUCTEHTA (TOMOIII-
HUKA), OKa3bIBAIOIIET0 HEOOXOIUMYIO MOMOIIb, MPOBEACHUE TPYIIOBBIX U WHAMBUIYATbHBIX
KOPPEKIIMOHHBIX 3aHATHI, oOecriedeHre JocTyna B 3aHUsI By3a U ApyTUe yCIoBHs, 0€3 KOTOPBIX
HEBO3MOXXHO WJIM 3aTPYJHEHO OCBOEHHE 00pa30BaTEIbHBIX MPOTrpaMM OOYYAOLIUXCS C OIpaHH-
YEHHBIMU BO3MOKHOCTSIMH 3/10POBBSIL.

OOyuenue B pamMKax y4eOHOW JUCHUILTMHBI 00YyYaIOIMXCS ¢ OTPAHUYEHHBIMUA BO3MOXKHO-
CTSIMH 3/I0POBBSI OCYLIECTBIIETCS C YUETOM OCOOCHHOCTEH NCUXO0(PU3NYECKOTO pa3BUTHS, UH]IU-
BUYQJIbHBIX BO3MOXXHOCTEH M COCTOSIHHS 3/I0POBbSI TAKUX OOYUYaAIOIIMXCS.

OOyueHre 1Mo y4yeOHOW MUCHIMIUIMHE OOYYaIOIIUXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3J10POBbsI MOXKET OBITh OPraHU30BAaHO KAK COBMECTHO C APYTUMH 00YHaIOIIUMHUCS, TaK U B OTAEIb-
HBIX TPYMIax.

B nensax noctynHocty o0y4eHus Mo AUCUUILUINHE 00eCIIeUnBaCTCA:

1) auig AuI ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBBSI 110 3PEHUIO:

- HaIM4He albTePHATUBHON BEpCUU OQUIMATIBHOIO caliTa MHCTUTYTa B ceTu «HTepHeT»
I CIIAa0OBHISIINX;



- BECh HEOOXOJUMBIHN JUI U3y4eHHs] MaTepuall, COrJacHO y4eOHOMY IulaHy (B TOM 4HCIIE,
Ui 00yYaromMXCsl 10 WHAMBHIYaJbHBIM Y4Y€OHBIM IUIaHAM) HPEOCTABISETCS B AJIEKTPOHOM
BUJIC HA JIUCKE.

- UHIMBUyaJbHOE paBHOMEpHOE ocBelleHue He MeHee 300 mrokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIEr0 00y4aroEeMycsl HEOOXOJUMYIO IOMOILb;

- obecnieueHre BO3MOKHOCTH BBIITyCKa aJbTEPHATUBHBIX (POPMATOB IEYATHBIX MaTEPHAJIOB
(xpymHBIA TIPUQT WK ayarnodaiiiml);

- o0ecrieyeHne 10CcTyna 00y4yaromerocs, SBJSIOIIErocs CIETbIM U UCIOIB3YIOIEro codaky-
IPOBOJHMKA, K 3JaHUIO HHCTUTYTA.

2) Anst I ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBbS IO CIIYXY:

- HaJI4ue MUKPO(OHOB U 3ByKOYCHJIMBAIOLIEH aImapaTypbl KOJJIEKTUBHOTO MOJIb30BAHUS
(ayAMOKOJIOHKH);

3) i aML ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3[J0POBbs, HUMEIOIINUX HAPYLIEHUs OIIOPHO-
JIBUTATEIILHOTO alllapaTa, MaTepUaIbHO-TEXHUIECKHUE YCIOBHS TOJDKHBI 00€CIIEUnBaTh BO3MOXK-
HOCTb OECIIPEINATCTBEHHOr'0 JI0CTYyINa 00y4aroLIMXCsl B yueOHbIe IOMEILEHH S, CTOJIOBBIE, TyalleT-
HBIC U IPyTHE MOMELICHNUS OPTaHU3aINH, a TAK)Ke TPEeObIBaHMS B YKa3aHHBIX TOMEIICHUSX (HAJIH-
YHe MaHyCcoB, IOPYYHEH, PaCIIMPEHHBIX ABEPHBIX IPOEMOB U IPYTUX MPUCIIOCOOICHUI).

[lepen Hayamom 0Oy4eHUsI MOTYT MTPOBOIUTHCS KOHCYJIBTATUBHBIC 3aHSATHS, TIO3BOJISIONINE
CTYZCHTaM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU a/IalITUPOBATHCS K yUeOHOMY IpoLieccy.

B mpouecce BeneHus y4ueOHON MUCHMIUIMHBI TPO(ECCOPCKO-TIPENIOAaBATEIECKOMY CO-
CTaBY PEKOMEHYETCs UCIOIb30BaHUE COLUAIbHO-aKTUBHBIX U pe(IIEKCUBHBIX METOI0B 00y4e-
HUSI, TEXHOJIOTHIA COIMOKYJIbTYPHOU peabnINTAINH C [EJIBbI0 OKa3aHHUS TIOMOIIH 00yYaroIIuMCs
C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI B YCTaHOBJIEHUH MOJTHOLIEHHBIX MEXINYHOCTHBIX
OTHOIIEHHIA C IPYTUMH 00yUarOIINUXCS, CO3IaHUH KOM(POPTHOTO TICUXO0JIOTMYECKOT0 KIIMMaTa B
y4eOHOI rpymme.

OcoOeHHOCTH TTPOBEICHUS TEKYIIEH U MPOMEKYTOYHOM aTTECTAlUH TI0 JUCIUTUINHE JIJIs
00yyYaroImuxcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI YCTaHABIMBAIOTCS C YYETOM UHIM-
BUYaJbHBIX MCUXO(U3NUECKUX OCOOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMIIbIOTEpE, B (hopMe TeCTUPOBaHUA U Apyroe). [Ipn HeoOXOAMMOCTH MPEOCTaBIISAETCS 10TOI-
HUTEIBHOE BpeMs JUTsI TOATOTOBKH OTBETA HA 3a4eTe WM DK3aMEHE.

ABTOp pado4eil NporpaMMsl M CHHUIIMHBI (MOLYJI5):
Joyenm xagedpwl evicuieli mamemamuxu, K.¢p.m.H., ooyenm, Apaxmedos ' A.



AHHOTAIIUSI PABOYEW TPOT'PAMMBI U CHUTIJIMHBI (MOIYJIS):

b1.0.07.05. «Teopusa ¢hynkyuii oeiicmeumenbno2o nepemenHHo20»

1. eab ocBOeHUS TMCUUILITHHBI (MOTYJIfA):

Llenpro ocBOEHUS TUCIUTIIMHBI « Teopust GyHKIUN NEeHCTBUTEILHOTO

MIEPEMEHHOTO» SIBJISIOTCS:

dopMUpoBaHUE CUCTEMAaTHYECKUX 3HAHUN O METO/1aX Teopun (QyHKUUN 1eHCTBUTEb-
HOT'O MEPEMEHHOT0, €€ MECTE U POJIK B CUCTEME MaTEMaTHIEeCKOro 00pa3oBaHUs CPEIHETO
YPOBHSI.

— Ppa3BUTHE JIOTHUYECKOTO MBIILJICHUS U MAaTEMAaTUUECKOU KYJIbTYPhI;

2. MecTo AMCUUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunnuaa 51.0.07.05.«Teopust pyHkiuii 1eiicTBUTEIHHOI0 EPEMEHHOI0» BXOIUT
B 00s53aTelIbHYI0 YacTh MPEIMETHO-COAEPKATEILHOTO MOJYJIA: «MaTeMaTHKa»  HampaBlICHUs
noarotoBku 44.03.05. Iledazoeuueckoe obpazosanue, npodpmm  «Matemarukay u «MHpopma-
THKa» (KBaTHUKAKA — «OaKazaBpy).

3. TpebGoBanus K pe3yJbTaTaM 0CBOEHUsI AUCHUILITMHBI(MOTYJIs1):

OucumnnmHa HaueneHa Ha GoOpMMpPOBaHME CAEAYIOLNX KOMMETEHLMI BbINMYCKHMKA:
YHuBepcanbHble — YK-1, npodeccrnoHanbHble — MK-1, MK-3.

4. O0mas TPyI0eMKOCTh THCHHILTHHBI (MOIYJIsI) COCTABJISIET 2 3a4eTHbIE eIH-
Huibl (72 yaca).

5. Cemecrtp: 9
6. OcHoBHbIE pa3/ieibl IUCHHUIIIMHBI (MOIYJI):
. DIIEMEHTBI TEOPUH MHOXKECTB.
. MeTpudeckne mpoCcTpaHCTBA.
. JInnelnHbIe IPOCTPAHCTBA.
. HopMupoBaHHbIe mpocTpaHCTBa.
. JIuneiiHble hyHKIIMOHAIBI U JIMHEHHbIE ONepaToOpbl B HOPMUPOBAHHBIX MPOCTPAHCTBAX.
. Mepa 110CKux MHOXKECTB.
. I3MepuMble MHOKECTBA.
. UuTerpan JleGera.
7. @opMBbI TEKYIIEro KOHTPOJIsI YCIIeBAeMOCTH M NIPOMEKYTOYHOM
arrecTallMu: 3a4eT
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8. ABTop: Spaxmenos I'agxuaxmen AOAyJIraHueBuY, 10HEHT



