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1. EJb OCBOEHUSA JUCIUIIVIMHBI (MO Y JIs)
Heabio ocBoeHus nuciuiuivHbl «Teopus QyHKIMI NEHCTBUTENHHOTO NEpEMEH-

HOTO» SIBNISIIOTCA (DOpMHpOBaHHE 3HAHHWM, YMEHHI, HaBBIKOB M JIMYHOCTHBIX Ka-
YECTB, XapaKTEPU3YIOLIUX TOTOBHOCTh OaKalaBpa K IIAHUPOBAHUIO U IOCTUKEHUIO
1po(heCcCUOHATIBHON Kapbephl.

Koa xomme-
TEeHINHU

Couepmafme KOMIICTCHIIUHA

NHaukaTopbl JOCTHKEHUS] KOMIIeTeH-
19707

VK-1

CrniocobeH ocylIecTBISITh OUCK,
KPUTHYECKHI aHAIIN3 U CUHTE3
uHpOpMaINY, TPUMEHSTh CH-
CTEMHBII TIOJIXO/T JUIsl PEIICHUS
IIOCTABJICHHBIX 3aJ1a4

YK-1.1. JleMoHCTpUpPYET 3HAHHE OCOOCH-
HOCTEH CUCTEMHOI'0 U KPUTUYECKOTO
MBILIUIEHUS, apTYMEHTHPOBAHHO (hopMu-
pyeT cOOCTBEHHOE CY>KJCHHE U OLICHKY
UHPOpPMAaLIUH, TPHHAMAET 000CHOBAaHHOE
pelIeHue.

VYK-1.2. [Ipumensiet noruyeckue GopMsl
U NIPOLIEAYPBI, CIIOCOOEH K pedieKcuu 1o
IIOBOJly COOCTBEHHOM U Yy>KOM MBICIIU-
TEJIbHOW JeSITeIbHOCTH.

VYK-1.3. AHanu3upyet uCTOYHUKHA UHPOP
MalllH C LIEJIbIO0 BBISBICHUS UX IPOTUBO-
peYuil ¥ IOUCKA JOCTOBEPHBIX CYKJICHHM.

[1K-1

Cnoco0eH ocBauBaTh U UC-
MOJIb30BaTh TCOPETHUCCKUC
3HAHUSA U IPAKTHYECKUE YMe-
HHUS U HABBIKH B HpCﬂMeTHOﬁ
00JacTH Mpu perieHny mpo-
(dbeccroHaNbHBIX 3a/1a4.

ITIK-1.1. 3HaeT cTpyKTYypy, COCTaB U AU-
JAKTHYECKUE CTMHHIIBI TPEIMETHOM
obnactu (MaTemMaTHYECKOTO aHaau3a B
Kypce MaTeMaTHKH).

[TK-1.2. YMeet ocymiecTBISITh OTOOP
y4eOHOTr0 COo/Iep KaHUsI ISl €0 peau-
3alliY B Pa3IMYHBIX popMax 0O0ydeHHUs
B COOTBETCTBUU C TPEOOBaHUSAMU

@10C OO.

[IK-1.3. JleMoHCTpUpPYET YyMEHUE pa3pa-
0aThIBaTh pa3nuyuHble (POPMBbI yUEOHBIX 3a-
HSTHH, TPUMEHITh METOBI, PHEMBI U
TEXHOJIOTUHM 00yUeHUsI, B TOM YHCIIE UH-
hopmarmoHHbIC.

[1K-3

Cnocoben ¢hopMupoBath pas-
BHBAIOIYI0 00pa30BaTEIbHYIO
Cpeay sl TOCTUXKCHHUS JTY-
HOCTHBIX, ITPEAMETHBIX U MC-
TanpeMETHBIX PE3yJIbTaTOB
00yYeHHUs CPEJICTBAMH TIPEIIO-
JTaBaCMbIX YUEOHBIX MpeaMe-
TOB

¢ [IK-3.1. 3HaeT XxapaKTepUCTUKY JINY-
HOCTHBIX, IIPEJIMETHBIX U METAIPEIMET-
HBIX pe3yJIbTaTOB B KOHTEKCTE O0YUYeHHUs
MaTEeMaTHKE;
0COOEHHOCTH MHTETPAINN YIeOHBIX
MPEIMETOB JIJISI OPTaHU3AIIUH Pa3HBIX
Coco0O0B Y4eOHOM JIESITETLHOCTH.

e JIK-3.2. YMeeT oka3bpIBaTh Iemarorunye-
CKYIO MOJICPKKY OOyUarOIIMCS B 3aBUCH-
MOCTH OT UX 00pa30BaTEeIbHBIX PE3yIbTa-
TOB;




OpraHU30BbIBaTh YUEOHBIH MPOLIECC C UC-
T0JIb30BaHHEM BO3MOXKHOCTEH 00pa3zoBa-
TEJILHOU Cpelibl VISl pa3BUTHS MHTEpeEca K
IpeMeTy B paMKax YpOUHOU U BHEYpOU-
HOU JIeATEIIbHOCTH.

e [IK-3.3. Biangeer HaBbIKAMU OpraHn3a-
LMY 1 IPOBE/ICHUS 3aHITHI C HCIIOJIb30Ba-
HUEM BO3MOXKHOCTEH 00pa30BaTe/IbHOM
Cpelibl UTsl TOCTHKEHHS 00pa30BaTe/IbHbIX
PE3yJIbTaTOB U 0OECIICUEHHS KaueCTBa
y4eOHO-BOCIIMTATEILHOTO Tpoliecca cpe/i-
CTBaMH MaTeMaTHUKU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM TPO®ECCH-
OHAJIbHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

JMucuuminaa 51.0.08.05 "Teopusi pyHk1uii 1eCTBUTEIBLHOIO NePeMeH-
HOro'" BXOJIUT B 00S3aTEIbHYIO YaCTh MPEIMETHO-COJIEPKATEIILHOTO MOIYJIS:
«MaTtemaTuka» HarpasiaeHus: noarotoBku 44.03.05. [ledazozuueckoe obpazosa-
Hue, podunu «duzuka» 1 «Marematukay (KBauukanus — «0akanaBp») U U3y-
gaeTcs B 9 cemecTpe.

Hucuunnuna b1.0.08.05. «Teopust pyHKUMN 1EMCTBUTENBHOTO TEPEMEHHOT 0
0a3upyeTcs Ha KOMIIETEHIUSX, 3HAHUSX U YMEHUSIX, CDOPMUPOBAHHBIX B XOJIE U3Y-
YEHUSI JUCUHUIUIMH «MaTeMaTuyeckuid aHain3y», « BBOIHBIN KypCc MaTEMaTHUKW),
«BrIcIas MaTemMaTuKay.

Komnerenuun copMupoBaHHbI€ B MPOIECCE U3YUCHUS TUCIUILUIMHBI HEOO-
XOJIMMBI JIJISI OCBOEHUS COJIepKaHUs TUCUUIUIUH « Teopust GyHKIIUNH KOMIUIEKCHOTO
nepemeHHoro», «luddepennnansusie ypaBHeHU Y, « Teopust BEpOSITHOCTEH U Ma-
TEMaTUYECKON CTaTUCTUKWY, «uddepennnanbuas reomerpus», «Kypchl 1Mo BbI-
O0py», BBITIOJTHEHHS 3a/1aHuii (Y4eOHOM, MPOU3BOICTBEHHON MPAKTHK, HAYYHO-HC-
CJIEIOBATEILCKOM paOOThI U BBITTYCKHOM KBATM(DUKAITMOHHOM PabOTHI).

3. HNIAHUPYEMBIE PE3YJIBTATbHI OBYUEHUSI 11O JUCIHHUAITIJIMHE
(MOOYJIIO)
JlucuurinHa HampasieHa Ha GOPMUPOBAHUE CIICTYIOMIUX KOMITIETEHIIUN BbI-
nyckauka: YK-1, I1K-1, I1K-3
B pe3ynbTaTe uzyueHus TUCHUIUIMHBI 00yJaromuecs 10IAKHbBI:




Kox xomMmereH-
10001

3Haer

YmMmeer

Baaneer

YK-1.
CrnocobeH ocy-
HIECTBIISATH TO-
UCK, KpUTHYE-
CKUH aHAJIU3 U
cuHTEe3 HHPOP-
MaIuu, mpume-
HSTh CUCTEM-
HBIN HOIXOJ IS
pelieHus mno-
CTaBJICHHBIX 3a-
naq

- OCHOBHBIC ITOHATHUS U
TIOJIOKCHHS TEOPHH
GyHKIUI 1eHCTBUTENb-
HOTO TIEPEMEHHOTO.

- M3JI0)KUTh OCHOBHBIC
TEOPETUIECKHE ITPO-
O5eMBbI B paMKax Ipoii-
JICHHOT'0 MaTepuaJa,
HaxO0JIUTh HEOOXOIH-
MYO HH(pOpMAIHIO, pe-
MPOYIIUPOBATH UMEIO-
HIyrocs HH()OPMAIIHIO.

- HaBBIKAMU MaTeMaTH4e-
CKOI'0 MOZCIIMPOBAHUS
IIPU PELICHUN ITpaKTHYe-
CKHX 3aJ1a4.

[IK-1. Bnaneer
OCHOBHBIMH
TEOpeTHYE-
CKHUMH 3HAHHU-
samu, Criocoden
BBISIBUTH U IIPO-
BECTH aHAIU3

- OCHOBHBIE METOJIBI J0-
Ka3aTeabCTBA M TEO-
peMbI Teopun QyHKIIHHA
JICUCTBUTENIBHON Tiepe-
MEHHOM

- HCIIOJIb30BAaTh OCHOB-
HbIE 3HAHUS KJaccuye-
CKHMX Pa3felioB MaTeMa-
TUKA W  aJrOPUTMBI
TOJIlI npu peuieHun
3a7a4, NPUMEHSATh OC-
HOBHBIE TEOPEMBI U 3a-

- HaBBIKAMU HCIIOJIb30Ba-
HUS 3aKOHOB JIOTMKHU MaTe-
MaTHYECKUX pacCyKIeHUN
B JIpYyrUX 00JacTsAX 4Yeso-
BEYECKOH JEATeNbHOCTH;
COBPEMEHHBIMU TEXHOJIO-
I'UsIMU OOHOBJICHUS U NPH-

B3aMMOCBA3CH Iayn Teopu (GYHKLIUH | MCHEHUs] IPO(eCcCHOHATb-
bopmy1 u Teo- JCUCTBUTEIILHOTO TI€pe- | HbIX 3HAHUMU

peM Teopuu MEHHOI'O BO BCEX pasJie-

GyHKIMI fei- JaX MaTEMaTHYECKOIo

CTBUTEJIBHOTO 3HAHHUA.

NEPEMEHHOTO.

ITK-3 Crocoben
MIPOBECTH aHa-
JIU3 ¥ TEOMETPH-
YEeCKYI0 UHTEp-
npeTaruio Gop-
MYJIHUPOBOK U
TEOPEM U IpHU-
MEHSTh TIPU pe-
IICHUHA 3a/1a4.

-3HAeT U MOHHMMAET aK-
TyaJgbHblE  MPOOJIEMBI
JUCLUIUINHBI, BBIXOAS-
IMe 3a paMKu y4eOHOU
uH(pOpMaLUH.

-COCTaB/ISATh MaTeMaTH-
YEeCKHE MOJCIH 3aaad
o Teopuu (PyHKUMH
JIEWCTBUTEIILHOU TEpe-
MEHHOH, HaXOJINTh CIIO-
COOBI UX pPELIeHUN U UH-
TEPIPETUPOBATH  TPO-
(heccHOHATBHBIA CMBICT
MOJYYEHHOTO  pe3yJib-
Tara.

-HaBbIKAMU  NPUMEHEHHUS
Pa3IMYHBIX METOJIOB U TEX-
HOJIOTHI JJIS pELIEHUS pa3-
JIMYHBIX 3a1a4y. Braneer
HaBBIKaMH JOKa3aTEIbCTBA
YTBEPKJICHUHN, HE aHaJIO-
TUYHBIE paHEE U3YYCHHBIM.

4.0BEM JJUCHUITJIMHBI (MO Y JIS)
OOmiast TpyA0EeMKOCTh JHUCHUILIMHBI COCTaBIsAET 2 3a4eTHbIC eIuHUILl (72
yaca). Jlucuumuinaa nzyvaercs B 9 cemectpe.

OYHASA ®OPMA OBYYEHUA

TpynoémkocTn
Bun yueoHoii padoThl wac B 1.4. mo cemecTpam
) 9
OO0wmas Tpy10éMKOCTD TMCHUIUIMHBI 10 Y4eOHOMY IJIaHY 72 72
1. KonTakTHas padora:
aexiuu (o01ee Koia-BO YacoB, BKIIIOYAsk MPAKTUYECKYIO TO/-
TOTOBKY) 16 16




Bua yueOHo# padboThI

TpyroéMkocThb

qac.

B 1.4. 1o cemecTpam

9

IPaKTUYECKHUE 3aHATHsI, CEMUHAPBI U Ip. (0O1ee Koi-Bo ya-
COB, BKJIIOYasl IPAKTUYECKYIO MOATOTOBKY)

16

16

nabopaTopHbIe 3aHATHS (00IIee KOJI-BO YacOB / BKIIOUas Mpak-

TUYECKYIO MOATOTOBKY)

KYPCOBOE MPOSKTUPOBAHUE

IPYNIIOBBIE, UHAMBUAYAIbHBIE KOHCYJIBTALIUA U UHBIE BUJbI
y4eOHOM JeSATEIBHOCTH, IPEAYCMATPUBAIOIINE TPYTITIOBYIO

WM UHIUBUAYaTIbHYIO0 paboTy 00y4aromuxcs ¢ npernojaBaTe-

JIEM

2. O6beM camocTosiTeIbHOI padoThl o0yuarommuxcs (CPC)

40

40

B TOM YHMCJIC YaCOB, BBIJICIICHHBIX HA TIOJIrOTOBKY K 9K3aMCHY
(3auery)

By npoMexyTo4yHOro KOHTPOJIS:

3a4eT

3AOYHAA ®OPMA OBYUYEHUA

Bup yuyeOHoi padoTsl

TpyroémkocTh

B T.4. mo cemecTpam

qgac.

9

OO01mas Tpy10éMKOCTD TMCIUIUIMHBI 10 Y4eOHOMY IJIaHy

72

72

1. KonrakTHas pa6ora:

Jexiuu (o011ee Koia-BO 4acoB, BKIIKOYAs MPAKTUYECKYIO
MIOJIFOTOBKY)

NpPaKTUYECKHEe 3aHATHsI, CEMUHAPbI U Ip. (00111ee Kol-Bo ya-
COB, BKJIIOYasl MPAKTUYECKYIO MOATOTOBKY)

nmabopaTopHbIe 3aHATH (0011Iee KOJI-BO YacOB / BKJIIOYAst
MPAKTHUYECKYIO MOATOTOBKY)

KyPCOBOE IIPOSKTHPOBAHHE

IpyIIOBbIE, UHINBUYaJIbHbIE KOHCYJIBTAl[UM U UHBIE BUJIBI
y4eOHOM e TeNIbHOCTH, IIPelyCMaTPUBAIOIIUE TPYIIIIOBYIO
WIN MHIUMBUAYAIBbHYIO pa0oTy 00y4aroluxcs ¢ Mperno/iaBa-
TENeM

2. O0beM caMOCTOATEIbHOI padoThI 00yUYaOHXCH
(CPC)

63

63

B TOM YHCJIE YaCOB, BBIJICJICHHBIX Ha TIOJrOTOBKY K 9K3a-
MeHY (3a4eTy)

Bug IMPOMCIKYTOYHOI'O KOHTPOJIA:

3a4ET

5. COJAEP’)KAHME JUCLHUTJIAHBI (MOLY.JIST)

o4Has popma o0OyueHust

Ne | HaumenoBanue Tembl (paszgena) | OOmas tpy- | TpynoémkocTs mo Bugam y4eOHBIX 3aHATHI
n/n AMCHUIJIMHBI (MOIYJIs1) J0EMKOCTDH B (B akaja.yacax)
akaj.yacax Jlex/ JIao / p/ Cp
Np.NOAT. | NP.MOAT. | MP.NOAT.
1 | DrieMeHTHI TEOPUH MHOKECTB. 8 2/2 2/2 4
2 | Metpuueckue MpoCTPaHCTBA. 10 2 2 6




3 | JIuHeliHbIC MPOCTPAHCTBA. 10 2/2 2/2 6
4 | HopMupoBaHHBIE IPOCTPAHCTBA. 10 2 2 6
Jluneiinble GYHKIIMOHABI M IHHEH- 8 212 212 4
S5 | HBIe omepaTopsl B HOPMUPOBAHHBIX
IPOCTPAHCTBAX.
6 | Mepa mIIOCKUX MHOKECTB. 8 2/2 2/2 4
7 | 3meprMble MHOXECTBA. 8 2 2 4
8 | Uurerpai Jlebera. 10 2 2 6
Kypcosoe npoexkmuposarnue X -
Koncynemayus k sxkzameny X -
Tloocomoska k sK3ameny (3auemy) X
Hroro: 72 16/8 16/8 40
3a04Has ¢popma 00y4eHUs
Ne | HaumeHoBaHue Tembl (pa3jena) Oowmas Tpy- | TpynoéMkocTh Mo BHIAM y4eOHBIX 3aHATHH
n/n AMCHUIJIMHBI (MOIYJIs1) N0EéMKOCTH B (B akaj.yacax)
akaja.yacax Jlex/ JIao / Ip/ Cp
Np.NOAT. | NP.MOAT. | TP.MOAT.
1 | MeTpudeckue npoCcTpaHCTBA. 18 2/2 16
2 | JluHeWHBIC POCTPAHCTBA. 16 2 14
3 | HopmupoBaHHbIe IPOCTPAHCTBA. 20 16
4 | Nurerpan Jlebera. 18 2/2 16
Kypcosoe npoexmuposanue X -
Koncynemayus k sx3ameny X -
Iloozomoska k sx3ameHy (3auemy) X X
Hroro: 72 2/2 4/2 63

5.1. Conep:xkanue pa3aejioB AMCUUIIMHBI (MOTYJIA)

Tema 1. DjieMeHTBbI TEOPUH MHOKECTB.

ITonsitne MaHOXKECcTBO. CUETHBIC M HECUCTHBIE MHOXKECTBA. DKBUBAJICHTHOCTh MHO-

’)kecTB. MOIITHOCTh MHOKECTBA.

Tema 2. MeTpudecKkue NpoCTPAHCTBA.

[TousiTe MmeTpudeckoro npocrpancTBa. CxoauMocTh. OTKPBITHIE U 3aMKHY-

Thle MHOKeECTBA. llonmHOTAa MeTprueckux npocTpaHCcTB. [IpuHIMI CxxUMarOIMX

otoOpaxkeHnit. KOMMaKTHOCTh MHOKECTB B METPHUECKUX IMPOCTPAHCTBAX.

Tema 3. JIuHeiiHble MPOCTPAHCTBA.




Jluneiinsie npoctpancTBa. [Ipumepsl. JInunelinas 3aBUCUMOCTb. JInHEHbIE PyHK-
ITMOHATBI. BEITYKITbIe MHOXKECTBA M BBIMYKJIbIE yHKIIMOHAIBL. Teopema Xana—ba-
Haxa.

Tema 4. HopmupoBaHHbIe IPOCTPAHCTBA.

HopmupoBanHuble mpocTpancTBa. EBKIMaoBHI mpocTpaHcTBa. HepaBencTso bec-
censt. PaBenctBo [lapceBans. 3aMKHYThIE OpTOTrOHAJIbHBIE CUCTEMBI. 110JIHBIE €B-
KJIMJIOBBI IpOoCcTpaHcTBa. Tepema Pucca-Oumepa.

Tema 5. JluHelinble GQYHKIUOHAJBI U JINHEHHbIE ONIEPATOPHI B HOPMUPOBAH-
HBIX IPOCTPAHCTBAX.

JIunelinple PyHKIMOHAIBI HA HOPMUPOBAHHBIX MPOCTpaHCTBaxX. Teopema XaHa-
banaxa B HOpMUPOBAaHHOM IIPOCTPAHCTBE. JIMHEWHBIE OIIEPATOPBI.

MOAVYJIb II. MEPA, UBMEPUMBIE ®YHKIINUU, UHTEI'PAJIL.

Tema 6. Mepa nj10CKUX MHOKECTB.

Mepa sieMeHTapHbIX MHOXKECTB. JleberoBa Mepa MmiI0CKUX MHOXKECTB. AJIJIU-
TUBHOCTh U O ~aJIMTUBHOCTH MEPHI.

Tema 7. U3mMepuMble MHOKECTBA.

Omnpenenenre U OCHOBHBIE CBOMCTBA U3MEPUMBIX (GyHKIUN. JleCTBUS HAT
U3MEPUMBIMU (QYHKIMSIMU. DKBUBAJIECHTHOCTh. CXOAMMOCTH MOYTH BCIOy. CX0au-
MOCTb 110 Mepe. Teopema Eroposa.

Tema 8. UnTerpau Jledera.

Onpenenenue unterpana Jlebera. OcHoBHbIE cBOMcTBa nHTErpana Jledera. Ilpe-
JIeTLHBIN TIepeXxo/1 Mo 3HaKoM uHTerpana. CpaBHeHue uHTerpana Jlebera c unte-
rpaiom Pumana.

6. YA EBHO-METOANYECKOE OBECIIEHEHHUE CAMOCTOATEJIb-
HOM PABOTHI OBYYAIOIIINXCA

Ne Bua camocTosiTeibHOI paGoThl 00y4aAOIIMXCS
w/n HaumenoBanue pasaesa JMCHUILTHHBI
1 | IlogroroButh TeopeTuyeckyro 4acth Mo | KoHcnektupoBanue y4eOHOM, HAy4yHOU U MepUo-
Teme: «MeTpuueckrne IpoCTpaHCTBay JTUYECKON JIUTEPATYPBHI.
2 | Pemenue 3a1a4 o remam: popaboTka yueOHOTo MaTepuaa, peieHue 3a1a4,

«MeTpuueckue mpoCTPAHCTBAY. KOHTPOJbHBIE pabOThl, MOJATOTOBKA U 3allIMTa




I1oArOoTOBUTE TEOPETHUYECKYH) 4YacCTh I10
teMe: «llomHble MeTpuyeckue IpoCTpaH-
CTBa»

pedepara, pabora ¢ TeCTaMH U 3aJaHUSIMH, KOH-
CHEKTUPOBAHUE OTJEJIbHBIX BOIPOCOB.

Pemenue 3anau o teme: «JIuHenHble mpo-
CTPAHCTBa»

[ToAroTOBUTH TEOPETHUYECKYIO 4YacTh IO
teMe: «HopMHupoBaHHbBIE TPOCTPAHCTBA»

npopalboTka yueOHOro MaTepuasa, moAroToBKa pe-
(depaToB U JOKIAJ0B K YYaCTUIO B TEMATHUYECKHUX
JUCKYCCHSIX, paboTa C TeCTaMu U 3aJaHUSIMH.

Pemenune 3agau no teme: «Hopmuposan-
HBIE [TPOCTPAHCTBA»

[ToaroTOBUTH TEOPETUYECKYIO YacCTh I10
TteMe: « EBKHI0BBI IPOCTPaHCTBA»

[Touck Hay4HBIX IMyOJIMKAIUNA U SJIEKTPOHHBIX UC-
TOYHUKOB MH(OpPMAIINH, TOATOTOBKH 3aKITIOYCHUS
1o 0030py nHpopMaIUu.

Pemenue 3agau no teme: EBKIMIOBBI TIpoO-
ctpaHcTBa. [1oATOTOBUTH TEOPETHUUECKYIO
qacTh Mo TeMe «JInHelHble (QyHKINOHAIBI
Y OIIEPATOPHD»

nmpopaboTKa yueOHOTO MaTepHuaia, pa3dop TeCTOB
0 TAHHOW TeMe, pelIeHue 3a1a4, KOHCIIEKTUPOBa-
HHE OT/ICJIbHBIX BOIIPOCOB.

[ToAroTOBUTH TEOPETUYECKYIO YaCTh 10
Teme: «M3mepumbie GyHKIHN

npopaboTka yueOHOro MaTepuasna, oopaboTka aHa-
JUTHYECKUX JTAHHBIX, PEIICHUE 3a1a4, KOHTPOJIb-
HbIE pabOTHI, pabOTa C TECTAaMH U 3a/IaHUSIMH, KOH-
CIIEKTUPOBAHUE OTJCIIBHBIX BOIPOCOB.

[ToArOTOBUTh TEOPETHYECKYK YacTh IO
teme: «uTerpan JleGeray

npopaboTka yueOHOro Marepuana, oopadboTka aHa-
JUTHYECKUX JTAHHBIX, PEIICHUE 3a7a4, KOHTPOIb-
HbIE pabOTHI, padOTa ¢ TECTAaMH U 3a/IaHUSIMH, KOH-
CIIEKTUPOBAHUE OTJCIIBHBIX BOIPOCOB.

[ToBTOPUTH BECh MPOIICHHBIN MaTepUa

npopaboTka yueOHOro Matepuasna, oopaboTka aHa-
JUTHYECKUX JTAHHBIX, PEIICHUE 3a7a4, KOHTPOIb-
HBIE pa0boThI, paboTa ¢ TeCTaMH U 3a/IaHUSIMHU, KOH-
CIIEKTUPOBAHUE OTJCIIBHBIX BOIPOCOB.

7. ®OHJA OHEHOYHbLIX CPEACTB

7.1. OneHo4YHbIe MaTEePHAJIBI /ISl IPOBEACHUS TEKYIIero KOHTPOJIS yclneBae-

MOCTH
Ne HaumeHoBaHue TeMblI CpeacrBa Tekymero kouTpojsi | Ilepeyenn komiie-
n/m | (pa3aeJia) IMCHUNIHHBI yCIIeBaeMOCTH TeHIUN
(MoayJis1)
1 | Dnementsl Teopun MHO- | Haiitu oOwvenunenue, mnepeceue- | YK-1
KECTB. HUE, Pa3HOCTh U CUMMETPHUECKYIO
Pa3HOCTh CIAEAYIOIMIMX MHOKECTB
1) A=[0, 5]; B=[-2; 7].
2) A=[-o0,10]; B=[1, +0]
2 | Merpuueckue  mpoctpan- | OnpeneneHne  METPHYECKOTO  TIPO-
CTBA. CTpaHCTBaA. HOKaBaTB, YTO MHOKCCTBO YK_I, HK-]_
ynopsao4eHHbIX rpynmn u3 1 neiicteu-
TEIBHBIX uucell X = (Xl, ) ST Xn) c
pacCTOsTHUEM




POY) = X =% oo

3y€T METPHUICCKOC MPOCTPAHCTBO.

3 | JIunelinble MpocTpaHCTBA. OGpasyer i murenHoe noanpoctpan- | YK-1, [TK-1.
cTBO TIpocTpancTBa R* MuOxecTBO V,
3a[JaHHOE TIO TIPaBUITY
V = {(xq, %2, x3,%4): %y — 2x3 = 0};
V = {(x1,%2,%3,%4): X3 + x4 = 1}

4 | HopmupoBannsie npoctpaH- | Haiitu nopmy y = sinx + cosx VK-1, IIK-1.
CTBa. a) B mpoctpanctee C[0;2 7 ]
6) B mpoctpanctse h[0, 2 ]

5 | Jluneiinbie ¢pyHKIMOHATBI U | JIMHEHHbIH byHKIMOHAN F € | IIK-1, I1K-3

JIMHEWHBIE  ONEpaTopsl B
HOPMHUPOBAHHBIX IIPOCTPAH-
CTBax.

C [— %, n]:saz[aH (dhopmyoit

0

F(f) = fﬂcosxf(x)dx

T

— fisinxf(x)dx
0

+2/©) £ (5)
- fm)

6 | M3sMepuMble MHOXECTBA. Jlokaszath, 4TO €CiM Ha H3MEPHUMOM

[1K-3

MHOXecTBe E  m3mepumas QyHKOus

yIOBIIETBOPSIET HEPaBEHCTBY

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

E

7 | Nurerpan Jlebera. IMpu kakux 3HadeHusx o u P cyme- | [TK-3
crByet unTerpai Jlebera na [0,400) ot

dynxumn f(x) = x%Infx?

Pe3ynbtaTtbl GOPMMPOBAHUA KOMMETEHUMI NO AUCLUNANHE OLEHMBAtOTCA No 6annbHo-
PEUTUHIOBOM cucTEME.

B ynusepcurere BPC npumensiercss npu pealn3alui BceX TUCHMIUIMH (B TOM YHUCIIe
IIPU OLIEHUBAHUH KYpPCOBBIX padOT (IIPOEKTOB)) U MPAKTHUK, YCTAHOBJIEHHBIX YUYEOHBIMU TJIaHAMU
OIT BO.

Onenka oOy4aromierocs mo auctumuinae B BPC ¢popmupyercs us:

- 0a/uIoB, MOSyYEHHBIX MIPU MPOBEIEHUH TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH;

- 0aoB, MOJYYEHHBIX HAa IPOMEKYTOUHOM aTTecTaliu.

Banel, nosyueHHble 00yUyaromuMCes MPpH MPOBEICHUH TEKYIIET0 KOHTPOJIS yCIIEBaeMO-
CTH, MPEACTABIAIOT COO0M CyMMy 0ajlIoB, MOJYyYEHHBIX M0 KOHTPOJIBHBIM TOYKAM, a TaKKe J0-
MOJTHUTENBHBIX U IPEMUABHBIX OaioB.



Pe3ynbTaThl TEKyIIEro KOHTPOJIS YCIIEBaeMOCTH (UKCHUPYIOTCS B €IUHBIX ISl BCErO
YHHBEPCHTETa KOHTPOJBHBIX Cpe3axX, YCTaHABIMBAEMbIe TIOCIIE OMPEASIIEHHOTO MepHoaa 00yde-
Hus. J{1s ouHOlM popMbl 00yUeHHs yCTaHABIUBAIOTCS 2 KOHTPOJIBHBIX Cpe3a B KaXKIOM CEMECTpE.
JJ1st 3209HOM — 1O pe3ysIbTaTaM UTOTOBOTO KOHTPOJIS OCBOSHHSI TUCIIUIUIHHBL.

[To xaXxTOMy KOHTPOJIbHOMY Cpe3y 00ydJarolieMycsi HauuCsoTCs 6auibl 3a:

- TIO0CEILIaeMOCTh B olleHuBaeMbIi niepuos (20%);

- pesynbtarsl 00ydenus 1o (80%):

a) OCBOEHHBIM 32 OIICHUBAEMBIH Tiepuo pazaenam u (wim) temam (ouHas popma o0y-
YEHU);

0) aucuuiuinHe (0YHO-3a04YHast U 3a09Hasi popma oOyUyeHHs).

[To nucruruinHe oOy4aroiemMycs MOTYT ObITh HAYUCIICHBI:

- JIOIOJIHUTCIIbHEIC OallIbL;

- [peMHUalIbHbIE OaJlIbI.

[TepeBon O1IeHOK U3 MATHOATUIBHON cUCTEMBI orleHnBaHus B 100-0ayuibHYIO 110 TUCIIH-
IUTMHAM U TIPAKTHKaM, a TAaKXKe OLEHOK 00yJaroUnXxcs, IepeBeICHHBIX B YHUBEPCUTET U3 IPYTHX
OpraHu3aIii, OCYIIECTBISIONNX 00pa30BaTEIbHYIO ACATEIBHOCTD, B KOTOpbIX BPC He mpumens-
Jach, U B APYTUX MOJOOHBIX CIydasx OCYIIECTBISIETCS CAEAYIOUIIMM 00pa3oM:

- «oTIan4HO» - 85-100 0a10B;

- «xopomoy - 70-84 6a0B;

- «y/10BJIETBOPUTEJIBHO» - 51-69 6a10B;

- «3a4TeHo» - 51 0asI.

MakcuMaabHOE KOJTMYECTBO 0AJIOB 00YYArOIIETOCs 110 OJTHOM JUCIUTUINHE (BKITIOYAs
0asIbl, MOJIy4YEeHHBIE TIPU MPOBEICHUHN TEKYIIET0 KOHTPOJIS YCIIEBaeMOCTH, U OaJlIbl, HOTy4YeHHbIC
Ha MPOMEXYTOYHOU arTectauun) cocrapiser 100 6anmios.

Ecnu cpeanuii pedTHHTOBBIN 0ail CTyJeHTa 0 AUCLUUIUIMHE TapaHTHPYET eMy IO0JIO-
KHUTEJHHYIO OIICHKY, B COOTBETCTBHHU CO IIKAJIOW OIEHOK, TO MpenoaaBaTeib 00sS3aH MpH jKea-
HUM CTY/ICHTa BBICTAaBUTh COOTBETCTBYIOIIYIO OLIEHKY 0€3 HTOIOBOTO KOHTPOJIS, IPOCTABUB IOJTY-
YEHHBI UM CPEIHUM pEHTUHIOBBIN Oasl.

CTyleHT MOKET MOBBICUTH CBOM PEHTHHIOBBIN Oail, MPOXO0/1 UTOTOBBIA KOHTPOJIb, HO
IIPY 3TOM BECOMOCTh HaOpPaHHOTO B X0/1€ TEKYIIIETO KOHTPOJISI CPETHETO PEUTHHTOBOTO Oaa co-
ctasisiet: 0,5 (50%).

[To muctMIIIMHE ¢ UTOTOBBIM KOHTPOJIEM — «3a4eT» CTYJCHT JOIyCKAeTCsl K cllaue 3a-
4eTa TOJIBKO B TOM Cllydae, €CJIM €ro CpelHUIl peUTHHIOBBIN Oall 10 UTOraM CPEe30B COCTABIISAET
30 u BblIe. B mpoTHBHOM cllydae OH aBTOMaTUUYECKHU MOIyYaeT — «He3auyTeHo». Eciu ero cpennHuit
PEUTHHIOBBIA 0aJUl IO UTOraM CPe30B COCTaBisieT 51 U BhIIIE, OH ABTOMAaTHYECKH MOJIYy4aeT —
«3aUTCHOM.

B ciyuasx, Korja CTy/I€HT JKeJlaeT MOBBICUTh CBOM PEUTHUHIOBBIN Oayll U MPUHUMAET
pelIeHre y4acTBOBaTh B MPOMEKYTOYHOW aTTECTAallid, TO BECOMOCTb CPEIHEr0 PEeHTHHTOBBIX
0aJuI0B, MOJYYEHHBIX MPH MPOBEACHUU TEKYIero KOHTPOJIsl YCIIEBA€MOCTH M MOJYYSHHBIX Ha
poMekyTouHou aTrectaruu coctasisieT: 0,5 (50%) u 0,5 (50%).

[Tpu mpoBeaeHUN TEKYIETO KOHTPOJISI YCIIEBAEMOCTH MPEINOo/IaBaTelb MOKET y4eCTh
JIOTIOJTHUTEIIbHBIE OaJIJIbl B KAUeCTBE MPEMUAIbHBIX 0aJJIOB, HAUHCIIIEMBIX 00yJaroIeMycs:

- OIIpEJICJIEHUS JOTIOJIHUTEIbHBIX 0AJUIOB 110 HAYYHO-UCCIIEI0BATEIbCKON I€ATENIBbHO-
CTH

IHoka3areanb baJsbl
[TyOnukarus ctaTeu B KypHasie, COOpHHUKE TPyAOB poccuiickol, | Ot 5 mo 10
pPErHOHABHOM, BY30BCKOH KOH(EpEHIIUU
[Tybnukanus Te3uCoB CTaTb B COOPHUKE TPYIOB poccHiickoid, pe- | Ot 5 mo 10
THOHAJIbHOU, By30BCKOM KOH(EPEHIIMH, JeTOHUPOBAHUE CTATbH




Jloknanel Ha KOH(EpEeHIMIX: BHYTPUBY30BCKHX, MEXKBY30BCKHX, | OT 5 mo 10
BCEPOCCUHMCKUX U MEXYHAPOAHBIX
VYyactue B KOHKypcax I'paHTOB: BHyTPUBY30BCKUM, pernoHaibHbIl, | Ot 10 1o 15
BCEPOCCUICKUI U MEKTYHAPOAHBIN
VYyactue B koukypcax HUPC: BHyTpuBYy30BCKHii, peruoHanpHeli, | OT 5 1o 10
BCEPOCCUICKUI U MEKTyHAPOAHBIN
Yyactue B M3rOTOBJIEHMU JEMOHCTPALIMOHHBIX Marepuanos, | Ot 5 no 10
HarJsIHBIX M y4eOHO-METOIMYECKUX TOCOOUH U T.JI.
[lonyuyeHne nateHTa, CBUAETENbCTBA HAa OXpaHy HMHTeIeKkTyanb- | Ot 10 go 15
HOW COOCTBEHHOCTHU
VYyactue B By30BCKOM, MEXBY30BCKOM, Bcepoccuiickoi onumnua- | Ot 5 go 10

Iax

BHenpenue pesynbTaToB HCCIENOBaHUK B y4eOHBbIH, mpousBoa- | Ot 5 mo 10
CTBEHHBIN ITPOLECC
- ONpEe/IeNICHUs JOTIOJIHUTENbHBIX 0aJIOB MO OOLIECTBEHHOM AEATeIbHOCTH
Iloka3zarenb BaJuibl
VYyactue B opraHu3allMOHHON CTpYKType (akynbrera: crapocta | Ot 10 go 15
IpyNIbL, Kypcea, Ipodopr CTyISHTOB (aKyJIbTeTa H T. 1.
Opranu3zaiys pa3oBbIX OOLIECTBEHHBIX akiuil Ha (akyibTere, B | OT 10 mo 15
YHUBEPCUTETE U T.J.
VYyactue B KyJlIbTypHO-MAacCOBBIX MeponpusTusx Ha (akynsrete, B | Ot 10 1o 15
YHUBEPCUTETE U T.J.
VYyacTue B BY30BCKUX CIHOPTHMBHBIX, OpraHu3allMoHHO-Bocmuta- | Ot 10 mo 15
TEIbHBIX MEPONPHUITHSIX
VYdacTre B TOPOACKHX, 007IaCTHBIX COPTUBHBIX, opranu3anuonHo- | Ot 10 mgo 15
BOCIIUTATEIbHBIX MEPOIPUSIITUSIX
VYyactue B pOCCHIICKUX, MEXIyHApOAHBIX CIIOPTUBHBIX, opranusa- | Ot 10 go 20
LIHOHHO-BOCIIUTATENIbHBIX MEPOIPUATHUAX

BecomocTh cpenHero pedTuHroBoro 6aiia u 06aaioB, MOJyYEeHHBIX HA Tepeciade, Co-
craBisieT coorBeTcTBeHHO: 0,3 (30%) 1 0,7 (70%).

Ecin cTygeHT nocie nepeciayu He MOJy4Yn MOJIOKUTEIbHONW OLIEHKH, TO OH B yCTa-
HOBJIEHHBIE BY30M CPOKHU UJET Ha KOMUCCHOHHYIO Mepecaayy TUCIUIUINHBIL.

BecomocTb cpeanero 6asmia, Moy4eHHOr0 IpU KOMUCCHOHHOM c/lade, COCTaBIIsET, CO-
otBeTcTBeHHO 0 (0%) 1 1 (100%), a 6anibl, MOTyYEeHHBIE PU TOBTOPHOM c/1aue — aHHYJTUPYIOTCS.

CryneHT, NponyCTUBIIMNA TEKYIIUHA KOHTPOJIb M0 YBAKUTEIbHOU MpuuuHe (00Je3Hb
WJIM MHBIE TPUUUHBI, TOATBEPKICHHBIE TOKYMEHTAIIBHO), TOJKEH €ro MPOWTH 10 CIa4yH CIIeIyI0-
IIEr0 MPOMEKYTOYHOTO KOHTPOJIS O TUCIMITINHE. 151 3TOTr0 ¢ pa3peleHus 1eKkaHa (pakyJIbTeTa,
JUPEKTOpa MHCTUTYTA (GOpMUPYETCS MHANBUAYaIbHAS 0AalNIbHO-PEHTHHIOBAs BEOMOCTb.

HToroBas oleHka Mo pe3yjbTaTaM OCBOCHMS TUCHUIUIMHBI BHICTABISETCA 10 S-0asib-
HOM IIKaje WK B 3a4€THOM (popmare (B COOTBETCTBUU C (DOPMOI MPOMEKYTOUHON aTTeCTalluU
10 JUCLUUIUINHE, YCTAHOBJICHHON YUeOHBIM IJIAHOM).

HToroBas olieHKa 3aHOCUTCSI B 9K3aMEHAIIMOHHYIO (3a4€THYI0) BEIOMOCTh U 3a4E€THYIO
KHUXKKY CTYJCHTA.

HTOroBeIli TOCYAapCTBEHHBIM 3K3aMEH MO CIENHAIBHOCTH oleHuBaercs mno 100 —
0ayuIbHOM 1IKae.

[TpaBuiia nepeBosa onieHok U3 100-6aIbHOM CUCTEMBI B IATHOAIIIBHYIO CUCTEMY TTPH-
BeZIeHbI B Tabmue 1.

®opMa NPOMEKYTOY- OTpunarenbHas IMonoxurtenbHbIe
HOJi aTTecTalMH 10 OlleHKA OIIeHKH




TUCHHILINHE, PaK-
THKE
3auer He 3auteno 3auTeHo
(menee 50 6aI0B) (6osiee 50 GatoB)
Kypcosas pabota HeynoByieTBOPUTEIBLHO YaoBjaeTBopu- Xopoiio OTtanyno
3ader ¢ OIeHKOoi (Mmenee 50 6amIoB) TeJLHO (70-84 6ammoB) (85-100
DKk3aMeH (51-69 6amnoB) 0aJI0B)

=

1. Cemectp — 9; dpopma aTTecTaluM — 3a4eT.
2. IlepeyeHb BONPOCOB K 3a4eTy

7.2. OueHOYHbIe MATEPHAJIBI /1JIs1 TPOBEIEHUS MPOMEKYTOUHOM aTTeCTANNH
Ilpumepnvle sapuanmul KOHMPOALHBIX PadOmM

SAJAHUA TIPOMEXYTOYHOI'O KOHTPOJISA IIO MOAYJIIO Ne 1.
Bapuant Ne 1.
Onpenenenne METPUYECKOTO NPOCTpaHCTBa. [Ioka3aTh, YTO MHOKECTBO yIOPSAJOYEHHBIX

- n .. X= (X, X, 00 X))
pyIIr u3 JCUCTBUTCIIBHBIX YHUCCII C paCCTOSAHHUEM

,O(X, y) = kzr:‘(yk - Xk)2

Cla,b] _

00pa3yer MEeTPUYECKOe MPOCTPAHCTBO.

I[OKEB&TI), 4qTo HOPMHPOBAHHOC ITPOCTPAHCTBO

Bapuant Ne 2

I[OKaSaTI), YTO MHOXKCCTBO BCCX HCIPCPLIBHLIX HA [a'b] CI)YHKLII/Iﬁ o6pa3yeT MCTPUYICCKOC

IIPOCTPAHCTBO, ECIIH MO/ PACCTOSHUEM MEXIY ABYMs dJIEMEHTaMU U 9 5roro mHoXecTBa

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

OIpeaCIINTh a<x<b .

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

HOKaSaTb, 4TO MPOCTPAHCTBO , COCTOSIICC U3 HCIIPCPBIBHBIX Ha JIEHCTBU-

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

TEJIbHBIX (PYHKLUH, CO CKAISIPHBIM IPOU3BEICHUEM a

KJIJIOBBIM IIPOCTPAHCTBOM.

SABJIACTCA €B-

Bapuant Ne 3

n
1. HOKEBE[TB, 4qTo n _MCpHOC apI/I(bMCTI/IquKOC IMPOCTPAHCTBO R , JJICMCHTAMU KOTOPOT'O

N u X=(% X X,) ¢ og
Y)KaT CUCTCMBbI ICUCTBUTCIIBHBIX YUCCII , C OOBIYHBIMH OHepaHI/IHMI/I

n
(X, y) = Z XY,
CIIO’KEHUS ¥ YMHOKEHHUS M CKaJSIPHBIM TIPOM3BEICHUEM i=1 €CTh EBKJIH-

JOBO IMMPOCTPAHCTBO.



n
HOKa3aTI>, YTO €CJIM B ACUCTBUTCIIBHOM n ~ MEPHOM IIPOCTPaHCTBE R C DJICMCHTaAMH

Ixl=Yx|

X= (Xl’ X, ""’Xn) IIOJIOXKUTh k=1 , TO 3TO MPOCTPAHCTBO Oy/I€T HOPMUPOBAH-
HBIM
Bapuant Ne 4

14

Jloka3aTp, UTO * 2 - METPUYECKOE ITPOCTPAHCTBO.

2

Paznoxuth QyHKINIO y=X 4 psin Dypbe B HHTEpBaIe (—m,7) .

Bapuanr Ne §

HOKaSaTI), YTO MHOXKXECTBO YIIOPAAOUCHHBIX I'PYIIIT U3 n ﬂGﬁCTBHTGHBHBIX qHucei

X= (X1' X, ""’Xn) C PacCTOSIHHEM o0pa3yeT MeTpruecKoe

MIPOCTPAHCTBO.

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

X= (Xl’ X, ""’X“) MOJIOKUTD
BaHHBIM.

, TO 9TO MPOCTPAHCTBO OYJET HOPMHPO-

Bapuant Ne 6
Cla,b]

Jloka3zats, 4TO METPUYECKOE TPOCTPAHCTBO.

Jloka3zats, 4TO R- HOPMHUPOBAHHOE MPOCTPAHCTBO

Bapuant Ne 7
SIBnsteTcst ITM MHOYKECTBO )IGﬁCTBI/ITGJ'IBHBIX YUCCIT MCTPUYCCKUM IIPOCTPAHCTBOM, €CIIN

PACCTOSTHUE MEXKTY JIEMEHTaMHU 3TOTO MHOYKECTBA ONIPEIEITUTh P Y) X~y .

n
HOKEBE[TB, YTO €CJIN B ACUCTBUTCIIbBHOM n _MepHOM MMPOCTPAHCTBEC R C OJICMCHTaAMH

I X]l.=max| x|

=(X,, X, ,eee, X))
X (Xl’ 211/ IOI0KUTD I<ksn , TO 3TO MPOCTPAHCTBO OYyI€T HOPMHU-
pOBaHHBIM.

BapuanTt Ne 8



IToka3aTh, UTO MHOXKECTBO YHOPSIOUEHHEIX TPYIII U3 11 NelCTBUTENBHEIX UnCeN

,O(X,Y)ZmaXWk _Xkl

X = (X11 X2 yreey Xn) C PacCTOSIHHEM 1<k<n 06pa3yeT MCTPHUYECKOC
IMPOCTPAHCTBO

Paznoxuts GpyHkimo y=Xx B psan Oypee B UHTEpBAJIE (O’ 2n ) )
BapuanTt Ne 9

[Tokazatp, 4TO B MPOCTPAHCTBE L, [-7,7] HENpPEephIBHBIX Ha [-7.7] byHKIUi TpUTO-

HOMETpHUYECKasi CUCTEMA Y2, cosnt, sin nt (n :1’2"")

CTEMY.

o0pa3yeT OpTOrOHAJIbHYIO CH-

EBknuaoBo IMPOCTPAHCTBO KaK HOPpMHUPOBAHHOC.

Bapuant Ne 10
JluHeliHast HE3aBUCUMOCTh OPTOTOHAJIBHON CUCTEMBI.

HopmupoBanHoe npocTpaHCTBO KaK METPUUYECKOE.

SAJAHUA ITIPOMEXYTOYHOI'O KOHTPOJIA 11O MOAYJIIO Ne 2.

Bapuant Ne 1.

I[OK&?.aTI), 4TO CyMMa KOHCYHOTI'O YK Ciia USMEPHUMBIX MHOXCECTB U3MCPUMA.

Jloka3zaThb, 4TO eciu Ha u3MepuMoM MHOXkecTBe E 3agana nsmepumas pyHKus () "
c=const o

Jef (x)dx = ¢ f (x)dx

Bapuant Ne 2.

HOK&?;&TI), 4TO MEPECCUCHUC KOHCYHOI'0 YMCJia UBMECPUMBIX MHOXKCCTB U3MEPHMaA.

I[OKEBE[TL, 4TO €CJIM Ha UBMCPUMOM MHOXKCCTBC E 3agansl HU3MCPUMBIC (I)yHKI_[I/II/I f (X) )51

909 1o

{ [T+ g(x)}dx = [ £ (xax+ [ g(x)elx

E

Bapuant Ne 3.



1. JlokazaTk, 4TO eciu PyHKIUS F(x) n3MepuMa Ha MHOXKecTBe E, To n3mepumsl pyHKITUN
cf (x), f(x)+c, c=const

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

YCIIOBUIO asf(x)<b , TO

amESIfUNxsme
E

Bapuant Ne 4.

1. [oka3aTh, uTO eciu (PyHKIHUU F(x) 5 9(x) U3MEpUMBbI Ha MHOXeCTBe E, To n3mepumsl

2. I[OKaSaTb, 4TO €CJIM Ha UBMEPHUMOM MHOKCCTBC E HU3MCpuMas (bYHKHHH YAOBJICTBOPACT

HEPaBEHCTBY F)=<9(x) , TO

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

E

Bapuant Ne 5.

1. I[OKaSaTb, 4TO CCJIN (bYHKI_II/II/I f (X) n 9 (X) H3MCPUMBI Ha MHO>KCCTBC E, TO UBMCPUMBI

pymxman |0 T/ 9(x).

2. I[OKa?:aTI), 4TO pa3HOCTb U CUMMECTPUUICCKAas PAa3HOCTL ABYX U3MCPHUMBIX MHOXCECTB U3-
MCPHMBI.

Tecmoegvie 3a0anun 0na mexkyuieco KOHmpoaa no oucyunaune « Teopuu ghynkyuu oeii-
CMEUMEIbHOZ0 NEPEMEHHO20).

MOAYJIb 1. Merpuyeckue, JUHelHble, HOPMHPOBAHHbIE U €BKJIN/I0BbI IPOCTPAH-
CTBA.

Bapmuanr 1.

1. Muoxecrso N HATYPaJbHBIX YHACEI SBISIETCS:
1) KOHEYHBIM;
2) CUETHBIM;
3) mycThIM;

4) HEeCUETHBIM.

2. Kaxkas u3 cnemyromux QyHKImit 3a7aeT METpUKy Ha R :
1) P Y) =Xy,
2) P(X.Y) =y —X.

3) IO(X’ y) :|X_ y|,



g PY)=sin(x-y)  xyeR

3. Touxa X€X (X —MeTpHuecKoe MPOCTPAHCTBO) HA3BIBAETCS TOUKOH MPHUKOCHOBEHHMS

muoxectBa M < X | ecrn mo6ast ee OKpeCTHOCTB COIEPIKHT:
1) onny Touky u3 M;
2) X0Ts1 OBl OJIHY TOUKY U3 M;
3) HU OAHOM TOUKH U3 M;

4) KOHEYHOE YHCIIO TOUeK u3 M.

4. B mpoctpaHCTBe Cla,b] HETPEPBIBHBIX (DyHKIHUIA F=10) ya OTpe3Ke [a.b] HOpMa
onpenensiercss GopMyIoi:

NLERC])
2) [f+gl f+9(01.

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

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

5. Kakoe u3 CICAYIOIIUX YHUCIOBBIX MHOKCCTB ABJISACTCA JIMHEHMHBIM IMPOCTPAHCTBOM!

1) N - MHOXECTBO HATYPAJIbHBIX YUCCII;

2) £ — MHOKeCTBO IEIbIX YHCET;

3) Q ~ MHO’KECTBO palvOHAJIBHBIX YHUCCII;

4) R- MHO’KECTBO JIEHCTBUTEIIBHBIX YUCCII,

n
6. B N—meprom apudmernueckom mpocTpaHcTBe R 31eMeHTaMH KOTOPOTO CITYkaT CH-
u X= (% Xy1eenX,)
CTEMBbI JEMCTBUTEIbHBIX YHCET , CKaJISIPHOE IIPOU3BE/ICHUE OIpeeNs-

n
ercs paercreom: %Y €R

() =2 +¥) (% ¥) = 2 + 9.

1) ! , 3) ! :
(X!y)zixi'yi (le):ﬂi(xi_i_yi)z
2) i=1 : 4) i=L
Bapuanr 2.

1. MnuoxecTBO Q palrOHAJIBHBIX YHUCECII SABJIACTC:



1) KOHEUHBIM;
2) CUETHBIM;
3) mycThIM;

4) HEeCUETHBIM.

2. Kaxas u3 cnenyrommx (GyHKIIUH 3a1a€T METPUKY Ha

R"={(a,a,,....2,) | & eR,i:L...,n}, x,yeR"’ x=(xl,x2,...,xn)7
Y=Y Yzr¥n) -
p(xy) = i(xi +Y)? p(xy) = Zn:(xi +Y;)?
]_) i=1 X 3) i=1
P = [ D% - y,)? pxy) =D + )
2) i=1 ’ 4) i=1 .

3. Touxa X€ X ( X —MeTpudecKoe IPOCTPAHCTBO) HA3BIBACTCS NPeebHOl MOUKOl MHO-
xectBa M < X | ecrn mo6ast ee OKpeCTHOCTD COIEPIKHUT:

1) onny Touky u3z M;
2) KOHEYHOE YUCII0 ToYeK u3 M;
3) HU OHOM TOYKH U3 M;

4) 0eCKOHEYHOE YHCIO TOYeK U3 M.

R“:{(ai,az,...,an)|aieR,izL...,n}’ xeR" X= (X0, Xpyeee X))

4. B mpoctpaHcTBe
HOpMa onpeaensercs GopMyIIoi:

Ixl= 3% Ixle 3%
1) =1 : 3) i—1

Ixl= 3% XY x
2) i=1 1 4) i=1l

5. Kaxkoe U3 cileayIomuX YUCIOBBIX MHOKECTB SIBIISICTCS JIMHEWHBIM MPOCTPAHCTBOM:
1) N = MuoxectBo HaTypansHbIx uncer;
2) Z — MHOXECTBO LIENBIX YHCET;
3) Q- \moxectso paIMOHAIBLHBIX YHCET,;

4) C- MHOKECTBO KOMIIJICKCHBIX YHUCECII;



6. B nauHeliHOM mpoCTpaHCTBE 2, HIEMEHTaMHU KOTOPOTO CIyXKaT BCEBO3MOXKHBIE MOCIIEI0-

Xys XgyeeeiXpyyen

o X= .
BaTCJIbHOCTH ACHCTBUTCIBHBIX YHCCII ( ), YAOBJICTBOPAKOIIUX YCIIOBHUIO

i Xi2 < 0
i=1

CKaJIIpHOC IMPOU3BCACHUC OIIPCACIIACTCA PABCHCTBOM: X, y € I2

(%9) =306 +,) (6 9) =206 +y.)"

1) 3)
(X’y):ixi'yi (X’y):ﬂi(xi_'_yi)z
2) i=1 : 4) i=1
Bapwuanr 3.

1. MuoxectBo R [eficTBHTEIBHBIX UnCEI SBISCTCS:
1) KOHEUHBIM;
2) CUETHBIM;
3) mycThIM;
4) HeCUETHBIM

MHOX>XCCTBOM.

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

R"={(a,,a,,....a,) | & eR,i:L...,n}’ x,yeR"1 X:(xi,xz,...,xn)’
Y =(Y0 Y2rei¥n) -
PO, Y) =3 (% +,)° PO Y) =3 (% +,)
1) i=1 X 3) i=1
p(X, y) = Zn:(xi +yi)2 P(X,y) :Zn] Xi —Yi |
2) i=1 , 4) i=1 .
Xe X

3. Touka ( X —MeTpHuecKoe MPOCTPAHCTBO) HA3BIBACTCS NPedelbHOll MOYKOL MHO-

xectBa M € X | ecru mo6ast ee OKPECTHOCTD COIEPIKHT:
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“:{(al,az,...,an)|aieR,i:L...,n}’ XERn, X= (X0 X000 %)

HOpMa orpeensieTcs: GopMyJioi:

Ix]l= % Xl 3%
l) i=1 ’ 3) i=1

Ixl= (3% Ix]l= )%, |
2) i=1 , 4) i=1

5. Kakoe u3 CICAYIOIUX YUCIOBBIX MHOKCCTB HC ABJIACTCA JIMHEHHBIM IMPOCTPAHCTBOM:

2) Q -~ mmoxectso paloHaIbHBIX YHCET;

3) R- MHOKECTBO JIEUCTBUTEIIHLHBIX YHUCCII,

4) C — MHOXeCTBO KOMILIEKCHBIX YHCEJT,

6. B nmHelitHOM mpocTpaHCTBE L, [a, b], COCTOSIIEM U3 HEIIPEPBIBHBIX Ha [a’ b] JENCTBHU-
TENBHBIX QYHKIUIH f= f(X), 9= g(x)’ CKaJISIPHOE ITPOU3BEICHUE
b
(f,9)=] f()g(x)dx
OIIPEAECIAETCS PABEHCTBOM a
b b
)(f,9)=ff(X)9(X)dX )(f,g)=f(f(X)—g(X))dX
1 a ; 3 a ;

(f,g)=T(f(X)+g(X))dx (f,9)=\/J f(x)-g(x)°d
2) a ; 4y a

MOJAVJIb 2. Mepa, usmepumbie pyHKIu, nuuTerpas Jledera.

Bapmuanr 1.

1. Mepoii unteppana (a,b) HAa3bIBACTCsl, YUCIIO:

1) m(a,b)zb—a;
2) m(a,b):b+a;
3) m(a,b) =a-b

OyHKIHS F() , 33J1aHHAsi Ha MHOXKecTBe E, Ha3pIBaeTcs usmepumoi, eciu:
1) srto mHOXecTBO E m3mepumo;

E(f >a)={xcE| f(x)>a},

2) npu mo6oM & H3MepUMO MHOXKECTBO



3) mHOkectBo E wm3MepumMo u npu  oOOM d  P3MEpPEMO MHOXKECTBO

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

2. Ecnu u3mepumble orpaHuyYeHHbIE (QyHKIIMA F() u 9(x) , 3aJJaHHbIe Ha MHOXeCTBE E,
SKBUBAJICHTHBI, TO

[ £ (x)dx< [g(x)dx;
1) E E

[ £0)dx> [ g(xdx;
2) E E

[ £ ()dx= [ g(xdx;
3) E E

Bapuanr 2.

o o *
1. Buemnei MCPOHU m*E OI'PAaHHUYCHHOI'O MHOKCCTBA E nasmiBaercs:

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

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

3) TOYHAsA BEPXHIAA I'PpaHUIa BCECBO3MOXKHBIX MEP BCECBO3MOKHBIX OTKPBITBIX OI'PAHUYCH-
HBIX MHOXXECTB, COACPKAIIUXCA B E.

2. e byHKINH F() 51 9(x) , 34JJaHHBIE Ha OJJHOM M TOM X€ MHOXkecTBe E Ha3bIBarOTCS
DKBUBAJICHTHBIMHU, €CIIU:

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

3. B onpenenenuy uuTerpana Jlebera Touku X TpyNIHPYOTCA:

1) mo npu3HaKy OJIM30CTH UX HA OCH Ox ;
2) 1O MPHU3HAKY TOCTATOYHOHN OJIM30CTH COOTBETCTBYIOIINX 3HAUCHUN (YHKIIHH;

3) MPOU3BOJILHBIM 00Pa30M.

TecTbl HTOrOBOI'0 KOHTPOJIA

Bapuanr 1.



1. Mmuoxectso R JIEUCTBUTEIBHBIX YHUCE SIBIISICTCS:
1) KOHEUHBIM;
2) CUETHBIM;
3) mycThIM;
4) HeCcYEeTHBIM

MHOX>XECTBOM.

2. Kakas u3 CIIEQYIOIIUX byHKIMI 3a7aeT METPUKY Ha
R"={(a,,a,,...4,)| & €R, i =L...,n}’ X,y e R”’ x=(x1,x2,...,xn)’ Y =(Y0 Y2reei¥n) -

Py =2 (% + )" PL6Y) =3 (% + )

1) i ; 3)

P Y) = | 2% +V,)’ p(6y) =% -y |
2) i=1 . 4) i=1l .

3. Touxa X€ X ( X —MeTpHudecKoe IPOCTPAHCTBO) HA3BIBACTCS NPeOebHOl MOUKOl MHO-
xectBa M < X | ecrn mo6ast ee OKpeCTHOCTB COIEPIKHUT:

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

4) 6eCKOHEYHOE YHCIIO TOYEK U3 M.

R" :{(auaz'---’an)laieR,i:l’---'n}’ XeRn, X:(X1'X2""’Xn)

4. B mpocTtpaHCTBe

HOpMa omnpeensercs GopMyoi:

Ixl= 3% Xl [3 %
1) i=1 ’ 3) i=1

Ixle 3% Ix]l= 1% |
2) i=1 ’ 4) i=1 .

5. Kaxkoe u3 CICAYIOIUX YUCIOBBIX MHOKCCTB HC ABJIACTCA JIMHENHBIM MMPpOCTPAHCTBOM:

1) Q- MHOECTBO PAallHOHAJIBHBIX YUCEN;

2) R— muoxectBo meiicTBHTETBHBIX UHCET;

3) C — MHOKECTBO KOMIUIEKCHBIX YHCET;



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

TENBHBIX QYHKIUH f= f(X), 9= g(x)’ CKaJISIPHOE MTPOM3BEIECHUE OMPEIEIIAETCS Pa-

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

BECHCTBOM

) (f,9)=] f ()g(x)dx ) (f,9)=[(f()-g(x)ix

b

(f,g)=T(f(X)+g(X))dx (f,g)=\/I(f(X)—g(X))2dX
a , 4) a .

2)

7. I[Be (1)yHKI_II/II/I f (X) u g(X) , 3aJJaHHBIC Ha OJJHOM M TOM K€ MHO>XKCCTBC E nasmiBarorcs
OKBHBAJICHTHBIMH, CCJIN:

1)mE(f >g):0;
Z)mE(f<g):O;
3)mE(f;«r:g)zo_

Bapuanr 2.

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

4) HEeCUETHBIM.

2. Kaxkas u3 cinenyrommx (GyHKITUH 331a€T METPUKY Ha
R"={(a,,a,,....,)|a €R,i=1...n} X,yeR" X= (X}, Xpy0000X,)
Y=Y Yzr¥n) -

p(X, Y):szn:(xi +Y,)? pX, Y):Zn:(xi +Y,)?
1) =) : 3) i1

pxY) = 3% -y, pxy) =06+ ¥,)
2) i=1 . 4) i=1 .

Xe X

3. Touka ( X —MeTpHuecKoe MPOCTPAHCTBO) HA3BIBACTCS NPedelbHOll MOYKOL MHO-

xectBa M X | ecrin mo6ast ee OKpPECTHOCTD CONEPIKHT:

1) onny Touky nu3 M;



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

4) 0eCKOHEYHOE YHCIIO TOYEK U3 M.

4. B mpoctpaHCTBE R”:{(al,az,...,an)|aieR,i:L...,n}, XERn, X= (% X000 )

HOpMa orpeensieTcs: opMyJioi:
Ixll= [ 2% Ix1l= ) 2%
1) i - 3) i1
n n
[RSENPRS Ix1l= 2%,
2) i=1 : 4) i=1

)
5. Kakoe u3 CICAYIOIUX YHUCIOBBIX MHOKCCTB ABJISACTCA JIMHECHUHBIM IMPOCTPAHCTBOM!

1) N = muoxecrso HATypaJIbHBIX YHCEIT;
2) Z — MHOXECTBO IENBIX YHCET;

3) Q -~ mmoxectso palMOHAIBHBIX YHCEI;
4) C — MHOKECTBO KOMIUIEKCHBIX 4HCET;

2, 3JIEMEHTaMU KOTOPOr'o ClIy’KaT BCCBO3MOKHBIC ITOCIIE 0~
Xps XgyeeerXiyyees

6. B nuHeliHOM npocTpaHCTBe

o X =
BaTCJIbHOCTH JACHCTBUTCIBHBIX YHCCII ( ), YAOBJIECTBOPAOIINUX YCIOBHUIO

i Xi2 < 0
i=1

CKaJIApHOC MPOU3BCACHUC ONIPCACIIACTC PAaBCHCTBOM: X, y € I2

()= (% +V,) (% y) =30 +Y,)?
1) i=1 : 3) i=1 :

(le):ixi'yi (X’y):ﬂi(xi_'_yi)z
2) i=1 . 4) i=1

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

1) srto mHOXecTBO E m3mMepumo;

E(f >a)={xcE| f(x)>a},

2) 1pu mo6oM & M3MEpPHMO MHOXKECTBO

3) mHOkectBo E wm3Mmepumo u npu  moOOM A yP3MepUMO  MHOXECTBO

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) PXY)=x-y.
2) p(X!y):y_X;
3) P =[x =y

4) P y)=sin(x-y)  xyeR

3. Touxa X€X (X —MeTpHuUecKOoe MPOCTPAHCTBO) HA3BIBAETCS TOUKOH MPUKOCHOBEHHS
mHOoxkecTBa M C X | ecriit mo6as ee OKPECTHOCTD COIEPIKHUT:

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=10) ya OTpe3Ke [a.b] HOpMa
onpenensiercs GopMyIIoi:

NLERC])

2) [f+al=fCO+9091.

[f]l=max! f()|
3) a<x<b X

[fl=min! fX)|
4) asx<b

5. Kakoe u3 CICOYIOIIUX YHNCIOBBIX MHOKCCTB SABJIACTCA JIMHEHMHBIM IMPOCTPAHCTBOM:

1) N - MHOXKXCECTBO HATYPAJIbHBIX YUCCII;

2) Z — MHOXECTBO IEJIBIX HHCEI;



6. B

3) Q -~ mmoxecrso paloHaIbHBIX YHUCEIT;

4) R- MHO>KECTBO HeﬁCTBHTeHBHBIX YHUCCII,

n
N—MepHOM apH(MeTHUECKOM IIPOCTPaHCTBE R, 3eMeHTaMH KOTOPOTO CIIyXaT CH-

y X=(X, X,y X.) )
CTECMbI ICUCTBUTCIIBHBIX YHCECII , CKaAJIApHOC IMPOU3BCACHUEC OIIPEACIA

€TCs paBCHCTBOM:

7. B

X,yeR"

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

) =%y
2) = : 4)

onpeneneHny uaTerpana JleGera Toukn X rpynmmpyoTcs:

1) mo npu3HaKy OJIM30CTH UX HA OCH Ox ;
2) 1O MPU3HAKY IOCTATOYHOM OJIM30CTU COOTBETCTBYIOIINX 3HAUCHUN (DYHKIIUH;

3) IPOU3BOJILHBIM 00Pa30M.

Ilepeuens 6onpocos 01s npomescymounoi ammecmayuu (3auem)

KouTtpoJbHble BOonpockl o Kypcy.

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

2.
3
4
5
6
7
8

9.

CueTHble 1 HECUETHBIE MHOXKECTBA. [Ipumepsl.

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

. 3ambIkaHue MHOecTBa. [IpeaenbHas Touka. CXOIUMOCTb.

. OTKpBITBIE U 3aMKHYTBIE MHOXKECTBA.

. OTKpBITBIE U 3aMKHYTbIE MHOKECTBA HA YUCIOBOU MPSIMOMN.

. ITonHoTa MCTPUUCCKUX MPOCTPAHCTB.

TIPUHITUTT CKUMAIOIIUX OTOOPAKEHUM.

10. KoMIIakTHOCTh MHOKECTB B MCTPUYCCKUX MMPOCTPAHCTBAX.

11

. JInunelnpie npoctpancTea. [Ipumepsr.

12. JIuHeiiHas 3aBUCUMOCTh ¥ HE3aBUCUMOCTH DJICMECHTOB.

13. Jluneiinbie pyHkunoHansl. [Ipumepsi.

14. BoimykJible MHOXECTBA M BBIMYKJIbIe ()YHKIIMOHABI.

15. Teopema Xana-banaxa.

16. Onpenenenne HOPMUPOBAHHOTO NpocTpaHcTBa. IIpumepsl.



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

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

3aMKHYTBIC OpPTOTOHAJIbHBIC CHCTCMBI.

[TonHble eBKIMA0BEI TpocTpaHcTBa. Teopema Pucca-®uiepa.

JluneiHble PYHKIIMOHAIBI U ONEPATOPHI.

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

JleberoBa Mepa MIOCKUX MHOYKECTB.

AnautuBHOCTh U O ~aJIMTUBHOCTH MEPHI.

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

OcHoBHbIe cBoiicTBa nHTerpana Jlebera.

[IpenenbHbIi Iepexo N0 3HAKOM UHTErpasa.

CpaBuenue unrerpania Jlebera c unrerpaisom Pumana.

7.3. [lepeyeHb KOMIIETEHIIUI M HHAMKATOPOB UX JTOCTUKEHUSI, ONTUCAHUE

KPUTEPHUEB OLICHUBAHUA KOMIIeTEeHIIUH NpPpeaACTABJIAIOTCH B Taﬁ.]mue

Konx xommeren-

YPpOBHH OCBOCHUSI KOMIIETEHIIUI

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

y4eOHBIH MaTepua, cBo-
00JHO OTBEYAET HA BO-
MPOCHI, CBOOOJTHO peraeT
3a/1a4yM, HE 3aTPYIHACTCS C | CKUX 3a/JaHui, BiajeeT
OTBECTOM HpI/I BUION3MCHC- HCO6XO)II/IMBIMI/I HpI/Ie-
HUW 33/IaHUH, PABUIBHO MaMH BBIITOJIHEHHUS
000CHOBBIBACT MPHUHATOE MIPaKTHUYECKUX 3a/IaHUM,
pellieHure, BIaJeeT pasHo- | HO 3aTPYIHSCTCS C IpH-
CTOpOHHI/IMI/I HAaBbIKAMH U MCHCHUCM 3HaHI/II71, CBJI-
MpHEeMaMH BBITIOJTHEHUS 3aHHBIX C HOBBLIMH HeE-
MPaKTUYECKUX 3aIaHUH, CTaHIapTHBIMU 3a]1a-
IIOKA3bIBACT J];OIDKHBH71 qaMU. ITOKA3bIBACT
YpOBEHb CPOPMHUPOBAHHO- | JOJDKHBIA YPOBEHB

CTH KOMITIETECHIIUH. c(hOpMHUPOBaHHOCTH
KOMITCTCHITAMN

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

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




[K-1

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

3HaeT y4eOHbIi MaTe-
puan. YMeer JI0Ka3bl-
BaTh, U3yUEHHBIE TEO-
pembr TO/II, ymeer no-
Ka3bIBAaTh YTBEP KACHMUS,
aHAJIOTHYHBIE paHee
M3y4YEeHHBIM, YMEET aHa-
JIM3UPOBATh U CUHTE3H-
pOBAaTh MOJIYYECHHYIO
nHPOPMALIUIO, pelaTh
3aJ1a4M, aHAJIOTUYHbIE
PELIeHHBIM, 3aTpyoHs-
€TCsI TP PEIICHUH HO-
BBIX HEPELIECHHBIX 3a-
Jad.

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

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

[1K-3

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

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

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

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

8. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE J1UC-
OUITJIMHBI (MOAYJISA)

=

8.1. IlepeyeHb OCHOBHOI Y4eOHOM JIUTEPaTypPbI
1. Tepp.B.A. 136 Teopust pyHkumii qeiicTBUTENbHOM TepeMeHHOMN. Jlekunu u yrnpaxHe-
Hus: Yue6.mocooue/B. 5. [lepp.-M.:Bricmas mkomna 2008.-384c.
bupman ML.III., Conomsik M.3. b64 CriekTpanbHas TEOpUsl CaMOCONPSIKEHHBIX OMEPaTo-
POB B THJIILOEPTOBOM IpOCTpaHCcTBE: YuebHoe nocodue. 2-¢ uza. CII6.: U3garenscTBo

«Jlaupy, 2010.-464c.

bakymmnckuit A.b. 5.198 A.b DnemeHTbl PyHKIMOHAIBHOTO aHAIN3a : y4el.mocodue
Js.cTyaeHToB M.6M3naTtenbekuii neHTp «Akanemusi», 2011.-192c.
[HapanynuHoB U.J. HekoTopslie BOopockl TEOpHH MPpUOIMKEHUH B pocTpaHcTBax Jle-
Oera c mepeMeHHBIM Nokasarenem, Binagukaskaz WM3a-Bo HayuHoro unentpa PAH,

2012.

Kpenkoropckuii, B. JI. ®ynkunonansHelii ananus : yaueOHoe nocodue / B. JI. Kpenko-
ropckuil. — Kazanb : KazaHckuii HAlIMOHATBHBIN HCCIIEI0BATENbCKUM TEXHOIOTHYE-

ckuii yauBepcurert, 2014, — 116 ¢. — ISBN 978-5-7882-1650-8. — Texkcr :




AJIEKTPOHHBIN // DiekTpoHHO-0nbmnoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/62016.html

6. Ocwunenkep, b. I1. 3agaun u ynpaxueHus 1o GyHKIIUOHATFHOMY aHAIHU3Y : y4eOHO-
npaktuaeckoe nocooue / b. I1. Ocunenkep. — MockBa : MOCKOBCKHI TOCyAapCTBEH-
HBII cTpouTenbHBIN yHUBEepcuTeT, ObC ACB, 2015. — 132 c. — ISBN 978-5-7264-
1186-6. — Tekcr : 31eKTpOHHBIH // DnekTpoHHO-0MOAMOoTeuHast cuctema [PR BOOKS :
[caitr]. — URL.: http://www.iprbookshop.ru/60819.html

8.2. [lepeyeHb 1ONMOJHHUTEIbHON YUeOHOI JUTEPATYPbI

1) T'pubanos I0.W. ®yHkuroHaIbHBIN aHaIKM3 B yrpaxkHenusx. Kaszans: Uza. KI'Y

2) Kupwmuios A.A., I'summanu A.J[. Teopembl 1 3a1aun GyHKIIMOHAIBLHOTO aHaIu3a. M.:
Hayka, 1988.

3) Ouan 0.C. COopHuEK 337124 U TEOPEM O TCOPUH DYHKIUI NEHCTBUTEIBHOTO IIEPEMEH-
Horo. M.: IIpocBenienue, 1965.

4) Tpenorun B.A., [Tucapesckuit 5.M., Co6osiea T.C. 3agaun u ynpaxHeHus 10 QyHKIH-
oHaslbHOMY aHanu3y. M.: Hayka, 1984.

5) Vuesuos I1.JI., baxBanos A.H., Ipsuenko M.U., Kazapsu K.C.,

Cudynsnrec I1. JlelictButenpHbIl aHaU3 B 3aaa4ax. M., 2005.

8.3. Ilepeuenb UHTEpHET-pECcypcoOB, HEOOXOAMMBIX /ISl OCBOEHUS TUCHUILIMHBI (MOTYJIs1)

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

2) O6pa3oBarenbHBI MAaTEMATUYECKUN CAUT « IKCTIOHEHTa)
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MaTeMaTH4eCKUX YpaBHEHUH
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs MmaTtemaTrka B 0oJHOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
5) Maremarunueckoe Otopo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru

7) www.libgen.info

8.4. IlepeuyeHb HH(POPMAIMOHHBIX TEXHOJIOTH U IPOrPaMMHOI0 o0ecne4eHust

Jnis m3yueHust Kypea CTyIeHTaM Heo0X0AMMO UCIIOIb30BaTh JEKIIMOHHBIN MaTepuall, y4eOHUKH
U yueOHbIe TocoOus U3 CIIUCKA JIUTEePaTyphl, CTATbH U3 MEPUOJUUECKUX U3JaHU, peCypChl UH-
(bopMalOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»

1. DnextpoHHas OubIMOTEKA Kypca, KOHCIIEKThI JIEKIUH, 3aaHus A IPAKTHUECKUX
3aHATUN U CAaMOCTOSITETIbHON paboThl, BAPUAHTHI TECTOBBIX 3aJaHUMN I IPOBEPKU
TEKYIIMX U OCTaTOYHBIX 3HAHUI CTYAECHTOB, BApUAHTHI 3alaHNi JJIs TEKYILErO U
MIPOMEKYTOUHOTO KOHTPOJISl 3HAaHUHN 00ydaronuxcs

KommnbroTepHoe u MynsTUMeMIHOE 060opynoBanne MY

MeTtoauueckrie peKOMEeHIalliy 10 U3YYEHHIO TUCHUTUIMHBI.

Oneparnuonnsie cuctemsl Windows 7, 10.

MS Office 2007/2010.

Apxusatopsl: WinRar, WinZip

AHTHBUpYCHBIE cpencTBa: Kaspersky

Noakown


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

8. TIporpammsrl 1y1s paboThl ¢ n3o0pakeHuem: AcrobatReader
9. Tlporpammsr mist pabotsl ¢ Internet u snexTponHoit moutoit: Opera, Microsoft Internet
Explorer, Google chrome, Mazilla FireFox

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI
JIist ocyliecTBiIeHHs 00pa30BaTeNIbHOTO Ipolecca M0 TUCHUIUTNHE He00X0[MMa CIIeTyoNIas Ma-
TepualTbHO-TEXHUYECKas 0a3a:
JUs1st IpoBeICHUsI JISKIIMOHHBIX M IPAKTHYECKUX 3aHITUI UMEIOTCS ay TUTOPUH, OCHAILICHHBIE BCEH
HE00X0IMMOW MeOenbI0 U MHBEHTapeM. [ OT/IeNbHBIX 3aHATHI ayAUTOPUN OCHAIIEHBI TPOEK-
TOPOM, HOYTOYKOM M MHTEPAKTHBHBIM SKPaHOM JJIsl ICMOHCTPALMHU CIaH/I0B H T.II.

10. MeToauuyeckue YKazaHus QJad oﬁyqaloumxca 0 OCBOCHHIO JTUCHMIIIMHBI

Jlnst m3ydeHust Kypca CTyACHTaM HEOOXOIMMO HMCIIOJIb30BaTh JICKIMOHHBIA MaTepHal, y4eo-
HUKH 1 y4eOHbIe 10COOMS U3 CIMCKA JIUTEPATyphl, CTATbU U3 NEPUOJUUECKUX U3JaHUH, PECypChl
MH(}OpPMaLlMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»

Kpome Toro, 1ienecoo6pazHo UCHOIb30BaTh CIEAYIOUINE METOAMYECKIE MaTepUaIb:
BapuaHTbl KOHTPOJIBHBIX PadOT U TECTOB.
3afauy JUIsl IPaKTUYECKUX 3aHATHH CaMOCTOSATENILHOW paboThI
PasgaTounblil MaTepuai 1yl MPAaKTUYECKUX 3aHATUH.
3aJaHus A1 IPOMEXKYTOUYHOTO M TEKYLIET0 KOHTPOJIS 3HAaHUH CTYICHTOB.
DNeKTpOHHYIO 0a3y MaHHBIX MO0 JUCIUTIIINHE.
Pabouune TeTpaau cTy1€HTOB.

ook wndE

J171st TeOpeTUYEeCKOTO U MPAKTUYECKOTO YCBOSHHS AUCHIUTIIMHBI OOJIBIIOE 3HAYEHHE UMEET CaMo-
CTosATeNbHAs paboTa CTYJICHTOB, KOTOPAs MOYKET OCYIIECTBIIATHCS CTYJICHTAMH WHIWNBUIYAITBHO
Y TI0JT PyKOBOJICTBOM TIpero/iaBaTessl.

CamocrosiTenpHas paboTa CTYJICHTOB, IPEAYCMOTPEHHAs! YIeOHBIM IIJIAHOM B 00BbEMe HEe MEHee
50-70% o0mero KoixMuecTBa 4acoB, HANpaBlieHa Ha Oojee TIIyOOKOe YCBOCHHE H3y4aeMOTo
Kypca, GOpMUPOBAHHUE HABBIKOB HMCCIICIOBATEIILCKONW PAOOTHl M OPUEHTUPOBAHUE CTYJCHTOB Ha
yMEHHE MPUMEHAITh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

Y4eOHblii MmaTepuan AucuuIuInHbl « Teopust GyHKIUN JeCTBUTETFHOTO TIEPEMEHHOT0» COCTOUT
U3 CIEIYIONINX pa3iesioB: 1) DiIeMeHThl TEOpUU MHOXKECTB; 2) MeTpudeckue MpoCTPaHCTBA;

3). Jluneiinbie mpocTtpancTBa; 4 HopMmupoBaHHBIE TPOCTPAHCTBA; 5) EBKIINIOBBI MPOCTPAHCTBA;
6) Mepa miockux MHOXecTB; 7) U3mepumbie dyukimu; 8) Muterpan Jiebera

Tlocne uzyuenus meopemuuecko2o Mamepuanda CmyoeHm OONHCEH:

3HaTh OCHOBHBIMM MOJIOKEHUSIMU Ki1accuyeckux paszaeno TO/III.

OBJIQ/IETh HaBbIKAMU MPUMEHEHUSI OCHOBHBIX anroputMoB TAO/III Bo Becex paszzaenax MaremaTHye-
CKOT'O 3HAHUSI.

Ilo okoHuanuu NPakmuyecKo2o Kypca cmyoeHm OONMHCEH.!

- CB0OOJHO BIIaZIETh OCHOBHBIMH MOHATHSIMU meopuu (YyHKYuu 0elicmeumenbHou nepemeHHol
U PYHKYUOHATLHO20 AHANU3A.

Jlnis yenemHoro ocBoeHus yueOHoro Matepuaina Kypca «Teopust GyHKIMIA AeHCTBUTENBHOTO TIe-
PEMEHHOIO» TPeOYIOTCSl cUcTeMaTHuecKast padoTa Mo U3yYSHMIO JIEKIIUH U PEKOMEH1yeMOH JIH-
TEPaTyphl, PELICHUIO JOMAITHHUX 3a/1a4 1 JIOMAITHUX KOHTPOJIBHBIX Pa0oT, a TAK)Ke aKTUBHOE y4a-
CTHE B pabOTE NMPAKTUUECKUX 3aHATHH.



ITokasaTeneM OCBOCHHMS Marepuraia CIy>XUT YCIICITHOC PECIICHUEC 3aaaY IIpeajiaraCMbIX JOMAITHUX
KOHTPOJIbHBIX pa60T 1 BBIIIOJIHCHUEC ayJUTOPHBIX CaAMOCTOATCIIbHBIX U KOHTPOJBbHBIX pa60T.
B kauecTBe OLICHOYHBIX CPEACTB npor‘paMMoﬁ JUCHUIIIMHEBI IPEAYCMaTPUBACTCA:

® TeKyIIUA KOHTPOJIb (ay IMTOPHBIE KOHTPOJIbHBIE pa0OThI, TOMAILTHUE 33aHUS).
® [1pPOMEXKYTOUHBII KOHTPOJIb (9K3aMEH).
Dopmbl meKyuje2o, NPOMeHCYmouHo20 U Umo208020 KOHMPOJIAl.
Texywuti KOohmponn:
- CamocrosiTenbHbIe paboThI
- UnnuBuyanbHble 3a1aHUS
- Onpoc CTyJIeHTOB
Tlpomesicymounwlii Kohmponn.
- KonTpoasHas pabora o Kypcy
Hmoecosvlii KoHmponw:
- 3a4eT

11. CIIEIJMAJIBHBIE YCJOBUA 1)1 UHBAJINJ1O0B U JIMI] C O'PAHUYEH-
HBIMU BO3MOKHOCTAMMU 310POBbs

[Ton cienanbHBIMU YCIIOBUSAMU JUIS TOJYYSHUS 00pa30BaHUs 00YUarOIIUXCs C OTpaHUYCH-
HBIMU BO3MO’KHOCTSIMH 3/J0POBbSI [IOHUMAIOTCSL YCIIOBHSI O0yUCHMs], BOCIIMTAHUS U Pa3BUTHS Ta-
KHX CTYJEHTOB, BKJIIOYAIOIIKE B €0 UCIOIb30BaHUE ITPU HEOOXOIMMOCTH a1alITHPOBAHHBIX 00-
pa30BaTENIbHBIX MPOTrPaMM M METOJJ0B 00yU€HHsI U BOCIIUTAHHUS, CIIEHUANIbHBIX YYeOHUKOB, y4ueO-
HBIX TOCOOMH M AMJAKTUYECKUX MaTEpHUaIOB, CIIELUAIbHBIX TEXHUYECKUX CPEICTB OO0y4YeHUS
KOJIJIEKTUBHOT'O M MHAMBUYAIbHOTO 110JIb30BaHMS, IPEAOCTABIEHHE YCIYT aCCUCTEHTA (ITOMOILI-
HUKa), OKa3bIBAIOIIET0 HEOOXOAMMYIO MOMOIIb, MIPOBEJECHUE T'PYNIOBBIX U WHIWBUIYAJIbHBIX
KOPPEKLHMOHHBIX 3aHATHH, oOecrieyeHrne JoCTyna B 31aHUs By3a U JIpyTrue YCIoBus, 0€3 KOTOPhIX
HEBO3MOKHO WJIM 3aTPYJHEHO OCBOEHHE 00pa30BaTENbHBIX MPOTrpaMM OOYHaIOIIKUXCS ¢ OTpaHu-
YEHHBIMU BO3MOKHOCTSIMH 3/10POBBS.

OOyueHue B paMKax y4eOHOU AUCITUIUIMHBI OOYYAIOIINXCS C OTPAHMYECHHBIMUA BO3MOXKHO-
CTSIMU 3/10pOBBS OCYILECTBIISIETCS C YUETOM OCOOCHHOCTEN NMCUXO(PU3MUECKOTO Pa3BUTHS, UHIH-
BUyaJIbHBIX BO3MOKHOCTEW U COCTOSIHUS 370POBbsI TAKMX 00y4atOIINXCSl.

OOyuenue 1Mo y4eOHON TUCHMIUIMHE OO0YYaroIUXCs C OIPaHMYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbS MOXKET OBITH OPraHU30BaHO KaK COBMECTHO C IPYTUMH 00y4alOIIUMUCS, TaK U B OT/IENb-
HBIX TPYIIAaX.

B nensx noctynHocty 00yyeHHs MO AUCHUIIIIMHE 00eCcTIeYnBaeTCs:

1) st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 37I0POBbS IO 3PEHHUIO:

- HaJIM4Me ajJbTepHATUBHOW BepCUU O(ULIMANIBHOIO caliTa MHCTUTYTa B ceTu «MHTepHEeT»
JUIs CIIa0O0BUISIINX;

- BeCb HEOOXOMMBIN Ui W3Y4YeHHs] MaTepHall, COrJlacHO yueOHOMY IIaHy (B TOM 4YHCIIE,
Juis 00y4aromuXcsl M0 WHAMBHUIYaJIbHBIM Y4E€OHBIM IJIaHAM) MPEAOCTABISETCS B AJIEKTPOHOM
BU/JIE HA JINICKE.

- UHIUBUYaJbHOE paBHOMEpHOE ocBeleHue He MeHee 300 mrokc;

- IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIET0 00yYaroIeMycsi HEOOXOAUMYIO TOMOIIb;

- obecrieueHre BO3MOKHOCTH BBIITyCKa aJbTEPHATUBHBIX (POPMATOB MEYATHBIX MaTepPHAaJIOB
(xpynHBIH mpudT MK aynuodaiis);

- o0ecrieyeHue 10cTyna o0y4yaroIerocs, IBJsIOIIErocs CIenbM U UCIIOIb3YIOIEero codaky-
MPOBOAHMKA, K 3JaHUIO HHCTUTYTA.

2) At U1 ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBbS IO CIIYXY:

- HAJIMYUEe MUKPO(POHOB U 3BYKOYCHJIMBAIOLIEH amnaparypbl KOJUIEKTUBHOTO MOJIb30BaHUS
(ayIMOKOJIOHKH);

3) i aML ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[J0POBbs, UMEIOIINX HAPYLIEHUs OMIOPHO-
JIBUTATENILHOTO  ammapara, MaTepHaJbHO-TEXHHYECKUE YCIOBHUA JIOJDKHBI 00ecreuyuBaTh



BO3MOXHOCTh OCCIPENATCTBEHHOTO JOCTYIa 00yUJarOMIUXCsl B Y4eOHbIE TOMEIICHHUS, CTOJIOBEIC,
TyaJIeTHBIC U IPYTHE TOMEIICHHUS OpPraHU3alliH, a TAK)Ke TPEOBIBAHMS B YKA3aHHBIX ITOMEIICHHUSIX
(HayMuue MaHayCcoB, IOPYYHEH, paCIIUPEHHBIX TBEPHBIX MIPOEMOB U APYTUX NPUCTOCOOTICHU).

[Tepen Hagaiom 00ydYeHHUs MOTYT IPOBOAUTHCS KOHCYJIBTATUBHEIC 3aHSATHUS, TTO3BOJISIONINE
CTYZICHTaM C OTPaHUYCHHBIMU BO3MOXHOCTSIMH a/IalITHPOBATHCS K y4eOHOMY MPOIIECCy.

B mpouecce BeneHus yueOHOM IUCHMILIMHBI TPO(ECCOPCKO-TIPENOAaBATEIbCKOMY CO-
CTaBYy PEKOMEHIYETCS UCIIOIb30BaHUE COMAIBHO-aKTUBHBIX U PE(IIEKCUBHBIX METOIOB 00yYe-
HUS1, TEXHOJIOTHI COIIMOKYJIBTYPHON peabMITUTAINH C [IEIhI0 OKa3aHUs IOMOIIU 00YJarOIIUMCS
C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsSI B YCTAHOBIICHUH TIOJTHOIICHHBIX MEKJINYHOCTHBIX
OTHONICHHH C APYTUMHU 00ydJaIOMUXCsl, CO3JaHIH KOM(DOPTHOTO ICUXOJIOTMYECKOTO KIMMAaTa B
y4eOHOH TpyIIe.

Oco0eHHOCTH MPOBEICHUS TEKYIICH U MPOMEKYTOYHON aTTECTAIUM 10 JUCIUTIINHE JIJIs
00yJaromuXxcs ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbsSI YCTAHABJIMBAIOTCS C YY€TOM HHIH-
BUyaJIbHBIX MCUXO(DHU3UUECKUX OCOOCHHOCTEH (YCTHO, MUCHMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITbIOTEpE, B (hOpMe TeCTUpOBaHHS U Apyroe). [Ipy HeoOXOAMMOCTH MTPEIOCTABIISETCS TOTIOJ-
HUTEJIBHOE BpEeMs IS ITOJATOTOBKH OTBETA HA 3a4eTe MITH IK3aMEHE.

ABTOp(bI) padoueil NporpaMMsl M CUMILIMHBI (MOAYJIA):
Jloyenm xagedpwt evicueit mamemamuxu, K.¢p.m.H., doyenm, Apaxmeoos I'.A.



AHHOTAIIASA PABOYEHN MTPOTPAMMOBI JIUCITUTIIMHBI (MOLY.JIS):

B1.0.08.05 «Teopus ¢hynkyuii oeiicmeumenvnozo nepemennozo
1. Ileab ocBOeHHUS THCHUTLUIMHBI (MOTYJIsT):
Lenpro ocBoeHns aucuuIDIMHb « Teopust pyHKINI TeHCTBUTETHFHOTO
MIEPEMEHHOT0» SIBIISIFOTCSL:
dopMHUpOBaHHUE CUCTEMATUICCKUX 3HAHUM O METO/IaX TeOPUHU (PYHKIIMI ACHCTBUTEIILHOTO Mepe-
MEHHOT0, €€ MeCTe M POJIM B CUCTEME MaTEMaTHYECKOTO 00pa30BaHMSI CPETHETO YPOBHSI.
-  pa3BUTHE JIOTUIECKOTO MBIIUICHUS 1 MaTEMAaTHIECKOW KyIIbTYPHI;

2. MecTo AUCUUILNIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbI

Huctunnuna «Teopusi pyHkumii 1elicTBUTEILHOTO NMEPEMEHHOI0» BXOIUT B  0053aTEIbHYIO
YacTh IPEIMETHO-COACPIKATEILHOIO MOIYJIS: «MaTeMaTukay HampasieHus noarotosku 44.03.05. [leoa-
2oeuveckoe oopazosanue, mpopunn «Pm3ukan n «MaremaTukay (KBaTupUKAIUI — «OaKaIaBpy).

3. TpedoBaHus Kk pe3yibTaTaM OCBOEHHUSI JUCIUATTHHBI(MOXYJIS):
OucumnamHa HaueneHa Ha GOpMMpPOBaHME CNEAYIOLLNX KOMMETEHLMIN BbINMYCKHMKA:

YHuBepcanbHble — YK-1, npodeccnoHanbHble — MK-1, MK-3.

4. OOmas TpyA0eMKOCTh THCIUILIMHBI (MOIYJIsI) COCTABJISIET 2 3a4eTHBIE eIHHUIIBI
(72 gaca).

5. Cemectp: 9

6. OcHoOBHbIE pa3aeabl TUCHHUIIMHBI (MOTYJIS):
1. DneMeHThI TEOPUU MHOXKECTB.
2. Metpuyeckue npoCTpaHCTBa.
3. JIuneliHbIe MPOCTPAHCTBA.
4. HopMupoBaHHBIE TPOCTPAHCTBA.
5. Jluneiinbie QyHKIIMOHATIBI ¥ JJMHEHHBIE OTIEPATOPbl B HOPMHUPOBAHHBIX MTPOCTPAHCTBAX.
6. Mepa mi1ocKux MHOKECTB.
7. I3MepuMble MHOKECTBA.
8. Uuterpan Jlebera.

7. @DopMbI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH H MPOMEKYTOYHOM
aTTecTallMU: 3a4eT

8. Astop: Spaxmenon I'agmxuaxmen AGayJranueBuY, J0MeHT



