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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITK-1 CriocoGeH k caMOCTOSTENHbHOM HayYHO-MCCIIEIOBATEIbCKON paboTe

[1K-4 CriocoGeH K mpoBeIeHUIO METOAMYECKUX U 3KCIIEPTHBIX paboT B 00JIaCTH MaTeMaTuKu

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JTUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- ImegarorudyecKui

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCsl K MPo(ecCHOHAIbHOM AEATEIbHOCTH B
cpepax: 01 OOpazoBanme u Hayka (B cdepe oOmero oOpazoBaHusi, NPOPECCHOHATBLHOTO U
JOMOJHUTENBHOTO  o0Opa3oBaHusi; B cdepe HayuyHblXx uccienoBanmii), 40 CkBO3HBIE  BUBI
npoeCCHOHAIILHOW  JIESITEIBbHOCTH B IMPOMBIIUICHHOCTH (B cdepe HayuHO-HCCIIEOBATENbCKUX H
OIIBITHOKOHCTPYKTOPCKUX Pa3paboToK)

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH COPMHUPOBAHBIL:

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM TS

O0600ITICHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC

HKIIMY / TPYIOBBIE WA o
by py. MHIUKATOPHI TOCTKEHUS KOMITCTCHITHIA

npodeccroHaIbHbIe (opMHUpPOBaHHS TPYIOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcrangapra) TEHCTBUS
ITK-1 Cnocoben Opranusyer CBOIO  HAy4HO-UCCJIEJOBATEIbCKYIO
CaMOCTOSITETbHOU pabory;ompenenseT MeTOObl W CPEACTBAa HAay4YHBIX
Hay4YHO-MCCIIeJOBATEIbCKON |MCCIEIOBAHMM I PELICHUS] KOHKPETHBIX 3a7ad B CBOCH

pabote

MpeIMETHON 00JIaCTH

ITK-4 CrnocobeH k
MPOBEICHUIO METOTUICCKHUX
M OKCTIEPTHBIX PabOT B
001aCTH MaTeMAaTHKU

CBOOOMHO OmEpHPYET MAaTEMAaTUYCCKUMU MOHSATHSIMH H
KaTerOpUsMHU

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[1K-1 CriocoGeH kK caMOCTOATENbHOM HAay4YHO-HCCIIE0BATEIbCKOM padoTe

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3U

®opma oOyueHus

OuyHO-3a09H
ast
(cemecTp)

Ounas
(cemecTtp)

21314131415

—

M306paHHbBIE BOTIPOCHI
anreOpsl U TEOPUH
qrcen

+ +

Hayuno-uccnenosaren
bCKas paborta

3 |Hayuno-uccnenoBaren
bCKas paborta
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)




4|OnnaiiH-Kypc + +
"Coznanue cTynun

HayKH{, TEXHOJIOTHH U
TBOpPYECTBA B IIKOJIE"

5 (Pemenue + +
HECTaHIAPTHBIX 3314
1 337124 yDIyOJIeHHOTO
W3yYCHUS] MaTEMaTUKH

6 |CriermnanbHBIC TEMBI + +
OJMMMITHATHOM
MaTeMaTHUKU

7|9kcTpemanbHbIe +
3a1a4 B TCOMETPUH H
aHanuse

[IK-4 CnocobGeH kK TPOBEACHHIO METOIUYECKHX W OKCIEPTHBIX pabOT B oOmacTu
MaTeMaTuKA

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETIAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas OunHo-3209Has
(cemectp) (cemectp)

11231413145

1 [ 136panHbIe BOIPOCH + +
anreOpbl ¥ TEOpUHU
yuceln

2 [MeTomuka + +
NpenoaaBaHus
MaTeMaTHUKH IPU
OpraHu3alyu
npOoQUIEHOTO
o0yueHus

3 |Hayuno-memarormdec + +
Kas paKTHKa

4 |OnnaifH-Kypc + +
"CoBpeMeHHBIE
o0Opa3oBarenbHbIC
TEXHOJIOT'HHU: HOBBIE
Meaua B Kiacce"

5 |[Ipennunnomuas + +
MpaKTHKA

6 |Pemrenne + +
HECTaHJApPTHBIX 3314
1 3a11a9 yTIIyOJIEHHOTO
W3yUYCHUS] MaTEMaTHKH

7| Teopust uucen B + +
CpenHel 1IKoJie

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JuctuminHa «OnnaitH-kype "HedeTkne MHOXeECTBa'"» OTHOCHTCS K 4acTd, (OPMUPYEMOH y4acTHUKaAMH
oOpa3oBareibHbIX OTHOIIEHUH, yueOHoro turana OIl mo nHampasiaenuto mnoarotoBku 01.04.01 -
Maremaruka.

Hucuumnnna «OHnaiH-Kype "HeueTkue MHOKecCTBa"» n3yyaercs B 2, 4 cemecTpax.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 2 3.€.



Ounas: 2 3.€.
OuHo-3a04Has: 2 3.€.

B yueGHoi paoTs! Ounas OuyHo-3a04yHas
(Bcero yacoB) | (Bcero 4acon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72 72
KonrakTHast pabora 16 10
Jlexuuu (Jlexum) 8 4
[Tpaktuueckue (Ilpakt. pad.) 8 6
CamocrostensHas padota (CP) 56 62
3auer - -
3.2.Conepxanue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
0 [0-3] 0 |[0-3] O |03
2 ceMecTp

1 OCHOBHBIE IOHATHSA Hpyrue Gpopmbl
TEOPUH HEUETKUX ) 11212 11al16 KOHTPOJIS;
MHOXKECTB. KontponpHas

pabora

2 Onepauuu Haz Hpyrue popmsr
HEYETKUMHU 2 1 2 1 |14 | 16 KOHTPOJIS
MHOXECTBaMH.

3 Knaccudukanus Hpyrue dhopmbl
HEYETKHX KOHTPOJIS
MHO>KECTB.

OyHKIMSA 2 1 2 1 14 | 14
MIPUHAJICKHOCTH.

HeueTkne uncna un

orepaiy HaJl HUMU

4 OCHOBBI HEUETKOU Hpyrue dhopmbl
JIOTUKH. ) 11212 11ali16 KOHTPOJIS;

KonTtponbHas
pabora

Tema 1. OcHOBHBIE IOHATHSI TEOPUH HEYETKUX MHOKECTB.

(ITIK-1)
Jlexknus.

Omnpenenenne HEYETKOro MHOecTBa. (OCHOBHBIE XapaKTEPUCTUKM HEYETKMX MHOXecTB. Heuerkue
MHOKECTBA KaK CIocO0bI (hopMaTnu3aiii HEUEeTKOCTH.

IIpakTH4eckoe 3aHATHE.



1. Myere U = {nosenensHUK, BSTOPHWEK, cpefa, eTBepr, NATHWNE, cyb-
Hora, pockpecense). Belcrynan B pons sxcnepra sanmmumnre 8 hopse
(1.2) caeayomme HedeTKHE MHOKecTBa: A — wauano weaeawm, B —
cepeadna Heaea, C — KoHeln weaenw, D — He Hayano, Ho W He KOHeD
nepenn. Ecres am cpean onpenenennmx pamu yHrumil npuHagnex-
HOCTH JI'HI[]I[}.I'I,E!.I']!-!!HE?

2, Hyers U = {0, 1, 2,.. 120} — poamoxnbiil soapacT venoseka. Bucry-
naf B posH SKCNepTa, nocTpoiite rpathukn pyHKUHT NPHHALIEXRHO-
CTH CASAYVIOUIMX HEYeTKHX MHOXecTE: A — wmonoaonii, B — crapssii,
C — ouens monoaoit, D — He crapuil. 3anummTe 3TH MHOXECTBa
B thopme (1.3). CpaBuure nonyuentsle sasmy rpadmkn ¢ rpaduxamm
pammx Kosner. Ecam ects paanmans, nonetafiitecs ofBACHHTE npH-
YHHBL 3THX PARTHHHI.

3. Hrpa cocToMT B ABYKPaTHOM MOAKHAKBaHHN HrpatsHoro kyGuxa. Ha
KAV CYMMY § BRIMABIMWY oukoB (oT § = 2 go s = 12) aenaercs
CTABKA, NpHYeM CYMMa BeeX CTapoK He npesbiaer 100 yen. en 3a-
NHILHTE CPOM CTABKH Ha KAKAOE 3HAleHHE 5.

CosnaganT M cAe/aHHbLIE BAMH CTABKH C BepOATHOCTAMH (B mpo-

UEHTAX) BBINAASHHA COOTBETCTEYIOWMX CyMM?

PaccmaTtpuBas cAeflalHble BAMMH CTABKH Kak (hyHKIHIO npHHaLIeK-

HIXTH HEYETKOI MHOKECTRA .B = DEKHAAEMaH CYMMa BLINABUIKMX OY4-

KOB NPH ABYKPATHOM NoAOPACKBAHMM MIPAALHON KOCTH, BRIIONHHTE

CACAYIOUIHE 3aTaNHA:

1) wopmupyiite mpoxectTso B;

2) sammnure B s dopume (1.2);

3) anMuMTE HECYULEe MHOMECTEO,

4) sanwmmre B Buae Tabanus pAA pacnpeAencHMA BepoATHoCTER
cayqalinoli penHyHKHEL S, JONOTHHR €ro cTpokoll HopMHpopaHHo
hVHELNH NPHHAANERKHOCTH.

MoxHO TH pacCMATPHBATE BEPOATHOCTH P(s) Kak GyHKIIHIO NpHHAL-

NEKHOCTH MPgls) Heverkomy MHoxecTsy B? Moxuo nm, naobopor,

PACCMATPHBATE Hg(5) KAK BEPOATHOCTH COOTBETCTBYIOLIMX IHAYeHM

57 ObocuyiiTe cBOe CyRIACHHE,

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 ChopmynupyiiTe NOHATHE HEYETKOTO MHOXKECTBA U CPABHUTE €0 C MOHATHEM OOBIYHOTO MHOXKECTBA.

2 YT0 Takoe HOCUTENb HEYETKOTO MHOXKECTBA?

3 JlaliTe ompeeneHne TOYKU epexoa, YHUMOAAIbHON (DyHKIIMH MMPHUHAIC)KHOCTH, HOPMAJIBHOTO U
CyOHOPMAaJIbHOTO HEYETKOTO MHOXKECTBA.

4 ChopmynupyiiTe HIOHATHE MHOXXECTBA YPOBHSA U 3anUIINTE (OPMYITY Pa3ioKeHUs HEUETKOTO
MHOYKECTBA 110 MHOXXECTBAM YpPOBHSI.

5 TlpuBenute npuMep HEYETKOTO MHOXKECTBA C TUCKPETHBIM U HETPEPHIBHBIM HOCUTEIIEM.

6 ChopmynupyiiTe akCHOMBI MEPhI HEUETKOCTH.

7 HaiiTe onpeeneHne 0ObIYHOTO MHOXKECTBA, OIMKAUIIEro K HEYETKOMY.

8 3amummmre GopMyTy pacCTOSHHS MEKIY ABYMS IPOU3BOJIBHBIMU MHOXKECTBAMH 110 XEMMHHTY U
EBknuay mJist TMCKPETHOTO U HEMPEPHIBHOTO HOCUTEISL.

Tema 2. Onepanun Haa Hed4éTkUMH MHOKecTBaMu. (ITK-4)



Jlekuus.
MHuoxecTtBa u oTHomieHus. Hederkue orHomeHus. OcHOBHBIC omnpeneneHus. Onepanuu Haag HEUCTKUMU
oTHomeHusIMU. OTnepanuu nepeceueHus, 00beIUHEHNS U Pa3HOCTH HEUETKMX MHOXKECTB. AJIbTEPHATUBHBIC
OTepaluu TepeceyeHus] M OObEIWHEHUS HEYETKUX MHOXKeCTB. (CBOWCTBA HEYETKUX OTHOIICHHM.
HexoTopsie MOMOJHUTENBHBIE ONEpalM HaJ HEYETKUMH MHOXECTBAMHU. TpaH3UTUBHOE 3aMbIKaHUE
HEYETKUX OTHOIIEHUU. [Ipoekuun HeYeTKuX OTHOIIEHUW. PaBEHCTBO M JOMUHHUPOBAHHME HEUYETKUX
MHOXXeCTB. Heuétkue onepaTopsl.

IIpakTH4eckoe 3aHATHE.

4. Mycre I/ — MuomecTso ANCUMILIHE, HIYYaEMBX B TEKYLIEM CEMECT-
pe. llpucpoiiTe HoMep Kasaodl ANCHHMAKIE W, BLRCTYNAS B POAH SKC-
NepTa, FANMIIHTE HEYeTEHE MHOMKECTRAS

A — mue HpaBUTCA 5Ta ANCUMILIMMA;

B — A He NOHHMAKD 3TY AHCIHILTHHRY;

C — MHe He HPABMTCA 5Ta ANMCIMILTHHA;

D — a xoTen i HAYIATE 9TY ANCUHILTHHY rayhose.

[IpeacTabssTe pasaoXEHNA KAEIOMD U3 HEYCTKHX MHOMECTB N0 MHO-
HeCTBRaM YPOBHA.

5 U = R+ujl} — MHORECTBO HEOTPHUIATEABHWX AeCTEBHTEALHLIX 4M-
cen. Janansl PYHEINH OPHHALTERHOCTH HEYETKHX MHOMKECTH:
, ecnu O<x<5

Ba(x) = 0, ecnu x>5

=3
Pa(x)={e ° . ecam 5<x<i0;
D, e 0<x<5 wm x>5

0, ecm 0<x<a;

_|x=a <x<a.: -t -
Be(x) o — l. e & < rx<a; Wy(x) 12 227" s xr<es,

1, ecnm X >y,

Jins xaxAoro HEeYeTKOro MuoXecTna Tpebyerca:
1) nocTpouTts rpaduk GyHKIHE TPHHALTEXHOCTH;
2) mANMCaATH PAATOKEHHE 0 MEOXECTRAM YORMS;

3) sanucars npubAMKEHHOE AMCKPETHOE painoikenie, paibus orpe-
aok [0, 1] na narTe yacTeil.

6. Mycrs U — nenm asromobuneit, 4 < u < 5000 (yon. ea).

1) BuCTYnas B poaH »KcHepTa, nocTpoiire rpadhmkn pynxnnit mpu-
HAATERHOCTH CASAVIOLIHX HEYETEHX MHOMECTR

A — nenm apromolnaeil Aas cpeanero Kaacca,
B — uenw anrosobunet ana Gorarsix moguei,
C — nenw anromobuaeit 1ns meGoraTmx amaeii;

3aganus 1J19 CaMOCTOSITeJIbHOW PadoThI.

1 YTo Ha3BIBAIOT 320CTPEHNEM HEUETKOIO MHOXKECTBA? 3alUIINTE ONEpaly PacTsKEHUS U
KOHLIEHTpaLH.

2 JlaiiTe onpeneneHue NOAMHOKECTBA HEUETKOTO MHOYKECTBA.



3 Cdopmynupyiite onpeneneHus: OCHOBHBIX ONEpaluii HaJl HEYETKUMHU MHOKECTBAMHU U TMIPOBEANTE MX
CpaBHEHHUE C aHAJIOTUYHBIMU OIEpALUAMHU JIJISl YETKUX MHOXKECTB. YUem oHuU paznuyatorca? B uem ux
cx0/1cTBO? MOXHO JIM Ha3BaTh ONEpalMy HaJl KAHTOPOBCKMMHU MHOXKE€CTBAMH YaCTHBIM CITy4aeM
COOTBETCTBYIOILMX ONEpaluii Ha/l HEYETKUMHU?

4 EnVHCTBEHHBI JIM ONPENEIICHUS ONEpaliil TOMOTHEHUS, TIepeceUeHHs U 00beAMHEHUS?

5 CpaBHUTE CBOMCTBA OINepanuii HaJl OOBIYHBIMHA U HEYETKUMH MHOKeCTBaMU. Kakue BaxHenme
JIOTUYECKHUE 3aKOHBI HE BBIITOJIHUMBI HAJl HEUETKUMU MHOKECTBaMU ?

6 [laiite onpenenenne T-HOpMBI U T-kOHOPMBI. {7151 4ero BBEACHBI 3TH MOHATHS?

7 Ecnu B xauecTBe omnepalyii JONOJTHEHUS, IEpeCceUeHNs] U 00bEIMHEHHS B3SITh APYTHE ONpE/ICICHHBIC
T-HOpMBI ¥ T-KOHOPMBI, MOKHO JI YTBEPKIATh, YTO BCE CBOMCTBA OIEpalli HAJl HEYUETKUMU
MHOYKECTBAMH COXPAHATCS?

8 Kak onpeznenstoT onepauuyu yMHOKEHUSI HEYETKUX MHOXKECTB, BO3BEICHHS B LIEITYIO
HEOTPULIATEIbHYIO CTENIEHb, YMHOXEHUS HA YU CIIO?

9 [laiiTe onpeneneHue oneparopa HEYETKOCTH. JJIsl 4ero MpUMEHSIOT ATOT orneparop? KakoBbl rpaHUIIbI
€ro NPUMEHUMOCTH?

Tema 3. Knaccudpukanust HedeTKuX MHOKeCTB. DyHKIUA npuHapiekHocTu. HeueTkue yucia u
onepauuu Haa Humu (IIK-1)
Jlekuus.
Kiaccpl HeueTkux MHOXECTB. 3ajaud HedeTkod kiaccudukanuu. [lopsaku u crnabbie mopsakd. 3amaadu
HEYETKOIO yIOPSAI0YEHUS
[Toka3arenb pasMBITOCTH HEYETKMX MHOMKECTB. AKCHOMAaTHYECKHHW MOJAXOA K OINPEACIICHHIO IMOKA3aTells
Pa3MBITOCTH HEYETKOro MHokecTBa. CBs3b MOKa3aTess pPa3MBITOCTU € aireOpanuyecKMMH CBOMCTBaMH
PELIETKA HEYETKUX MHOXKECTB. MeTpruueCcKnid MOAX0/A K ONPEAEIICHUIO MOKA3aTeNsl pa3MbITOCTH HEYETKHUX
MHOecTB. HeueTkue Mepsl u unTerpainsl. [IpuMeHeHrne HeYeTKUX Mep U UHTErpajioB AJIs perieHus ciado
CTPYKTYPUPOBAaHHBIX 3a7a4. DKCIIEPUMEHTAIIBHOE ONPEIETICHUE HEUETKON MEPBI.
MeTtoaer mocTpoenusi GyHKIUHM TpHHAAIEKHOCTH. O030p oCHOBHBIX MeTonoB. Knaccudukarus. Turbr
mkaja. Meronbl u3MepeHuil. MeToabl MPOBEACHHS TPYIIOBOM 3KcmepTusbl. Knaccudukaius meTomoB
nocTpoeHus: QyHKIUU MpUHALIEKHOCTH. Crioco0 BBHIYMCICHUS YaCTUYHOW MPUHAMIICKHOCTU JIPYT APYTY
CTPOTHX MHOXECTB. MeTOJbI MIOCTPOEHUSI TEPM-MHOKECTB.

Heuerkue uucna u onepauuu Haj HUMH. OCHOBHBIE omnpeneneHus. Yerkue apudMETHKH HEUYETKHX
TPEYTOJIbHBIX YKcell. Pa3MbIThie apu()METHKHU HEUETKUX TPEYTOJIbHBIX YHCEN.

IIpakTnyeckoe 3ansATHE.
i, aHp! HEYeTKHE YMCHa: @ = eHeMuozo Ooabtwe 3» u b = «npumeprio 3»,
ectH A=1/4+05/5+02/6uB=03/1+08/2+1/3+08/4+
+0,3/5.

BremonauTts apI/I(i)MCTI/I‘ICCKI/Ie Oorepanru U CPaBHUTH HCYCTKUC YUCIIa C JUCKPETHBIMU HOCUTCIIAMMU.



2, lycers U= {0, 1, 2.., 25} ABNAETCA HOCHTEJEM CAEAYIONIMX HEYETKHX
YHCEN:

a = «8 ropofe N npoeag Ha Metpo crout npubauintensto 8 pyb.s;

b = enpoesa Ha MapmIPyTKe B 3TOM FOPOAE CTOMT He meHee 15 py0.s;
€ = «MHe Hafgo MPpoeXaTh Ha METPO DA3 MAThS,

d = «MHe Hal0 NpPOEXaTh HAa MapWIPpyTKe NMo KpaliHell Mepe pasa
TPH3.

Tpebyerca:

1) BHiCTYNAd B pOIM 3KCOEPTa, 3aNHIINTe HedeTkHe gncla a, b, cu d
B l])ﬂpME ﬂﬁhﬂﬂHHEH}[ﬂ TOYEYHBIX HEYETKHI MHOKECTE;

2) maliTH x = <IPHMEpPHAs CYMMa PacXofioB HA TPAaHCIOPT B TOPO-
ae N»;

3) pasnomuT, HeveTkHe uMcha a, b, ¢, d M x Mo MHOMecTBAM
o-yposrd, ecan o € {0; 0,2; 0.4; 0,6; 0,8; 1);

4) noctpouts rpadHkyH PyHKIAH TpHHEALTEXKHOCTH yHcen a, b, ¢, d u x.

3. llycts @ = «Hemuoro 6osswe 3» u b = snpumepHo 5», npHieM

A= fujx}E=IIT_3f.r+ f—rfx

xe(3.6] xe[3.5) re(5.7]

Tpebyerca:

1) pasnoxuts HedeTKMe ¥McAa @ ¥ b MO MHOMKECTBAM O-yPOBHSH, eC-
mae {0;02;04; 06 08; 1); i

2) nocrpontk Tpaduk GyHKIHI NPHHALNEKHOCTH 3THX YHCEs, HC-
NoAbL3YA NONYYEHHEE PAINOKEHH,

3) samicate GVHKUME NPHHALTEKHOCTH H MOCTPOHTE HX rpadmukn
mna yucena+b a-b,a-b a:b;

4) cpasHuTE uMCcna a u b,
4. Joxasate, 4T0 HedeTkue “Mcaa @ n b apmmorcs menamy (L-R)-tama,

€CITH
x 6-x xr-3 10—x
A= [ Z/x+ [ SE/xB= [ /x4 / x
xef0.d] 4 xeld 8] 2 x£[3,5] 2 xe(510] 5
Brinonuute Hag @ u b Bce apupMeTHHECKHEe ONMEpPALMH W CPaBEHTH
3TH YHCIA.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1 ChopmynupyiTe MOHATHE HEYSTKOTO YHUCIIA.

2 Kakue HedeTKHe Uncia Ha3bIBalOT HOPMAJIbHBIMY, YHUMOAAJIBHBIMY U BBIMYKJIBIMU? CpaBHUTE
OIIPEEIIEHNUS C COOTBETCTBYIOIIMMH ONPEACIEHUSIMU HEUETKUX MHOKECTB. B 4em cxozncTBo U B uemM

paznuuue?
3 JlaliTe onpeaeneHus anreOpandecKux ornepanuii HaJ HEUeTKUMHU YHCIIaMH.
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4 LITO HAa3bIBAKOT HCUCTKUM MI/IHI/IMyMOM nu MaKCI/IMYMOM HCUCTKUX ‘II/ICCH? KaK CpaBHI/ITB JABa HCUCTKHUX
yucia?

5 Kak onpenensrorcsi OTHOIICHHS «PaBEHCTBO» U «HEYETKOE PABEHCTBO» ISl HeUeTKuX uncen? Kakue
HEYEeTKHE YKCciIa Ha3bIBAIOT MPUOIMKEHHO paBHBIMU? B ueM paznuuue MoHATUN paBEeHCTBA IS
O6BI‘-IHBIX N HCUCTKUX I-II/ICC.H?

6 ITpuBenuTe MPUMEPHI TPEYTOILHBIX H TPAICIIMEBHIHBIX YHCEII.

7 ChopmynupyiiTe mpuHIUT 000OIICHUS TSI HEYETKIX MHOXKECTB. OXapaKTepu3yiTe rpaHuUIlbl €ro
HpI/IMCHI/IMOCTI/I 158 HpaKTI/I‘ICCKYIO 3HAYUMOCTB.

Tema 4. OcHoBbl HeuéTkoM Joruku. (I1K-4)
Jlekuus.
Heuetkas noruka. Onepauun orputianus. Onepauy KOHbIOHKIMN U JU3bIOHKIUY.

JIuHrBUCTHYECKAss HedeTKas Joruka. [IOHATHE JMHIBUCTUYECKOM MEPEMEHHOW. JIMHIBUCTHYECKHE
MEPEMEHHbIE HCTUHHOCTU. Jlormyeckue CBS3KM B HEYETKOM JIMHIBUCTUYECKOM JIOTMKE. 3HaueHUs
uctuaHocty HEM3BECTHO u HE OITPEJIEJIEHO.

IIpakTn4yeckoe 3ansATHE.

1. @yHKUHH HedeTKHX OyIeBbIX NepeMeHHEIX 3a1aHkl (hopMyIaMHu:
filxy, 22 ,23) = 0 VIRV X3 . folxg, xp,%3) = 5, VIV X x5,
falxn x2,x3) = 22335 A X3, faldn, 2o, 23) =5, VG Vg VaG x4
Tpebyerca:
1) vonpocTute GopMyne;
2} patrru ruauenns dyurnui, econ x, =04, v, =04, x; =008

2. MyHKUMH HedeTKHX OyIIeBRIX NepeMeHHEIX 3a7aHEl (hopMyIaMH:
filxnx2,23) = . VEIV X . fa(x,X,X%3) = 5% V xX3,

falx,xp,x3) = 2000, VELR: . fulxg, Xz, 05) = x 4 0%5,
folxyn ) = x%, %5 Vox,.

Tpebyerca:
1) vopoctuTe QopMyIE (eCIH 3TO BO3MOMHO );
2) nocTpoMTE TAOMHLE! 2HAYEHHH PYHKIIHIL,
3) sanMcaTe MHOMKECTBa HCTHHHOCTH npeamkatos f; € [0,4; 0,8),i = 1,2,3,4,5
JATE HX TeoMeTPHYECKYH HHTePIpPeTallHn,
4) nmOCTPOHTH CXeMbI peanH3alii Kaxk1oii pyakuun, ecm x; € [0,2; 0,5),
x; € [0,5; 0,9).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. JlaitTe onpeneneHre JIMHTBUCTUUECKON IEPEMEHHOM.
2. [lpuBeanTe MpUMEPHI TMHIBUCTUYECKUX TIEPEMEHHBIX U3 Pa3IMYHBIX 001acTel HayKH.
3. aiiTe mousTue OyaeBoil mepeMeHHOM, (popmysbl OysieBOr anreOpbl, OCHOBHBIX OTEpaIyii Ha/l OyJIeBBIMH
[IEPEMEHHBIMHU.
4. JlaliTe TOHSATHE HEYETKON OyJIeBOM NIEPEMEHHOM.
5. Yto Ha3bIBAIOT (pyHKIMEH HEYETKUX OYJIEBBIX MEPEMEHHBIX?
6. Kakue pyHkimm HeueTkux OylieBbIX MEPEMEHHBIX HA3bIBAIOT AaHAIUTUYECKUMU?
7. JlaiiTe MOHATHE TUHTBUCTHUECKUX MTEPEMEHHBIX «HCTUHA» U «IOXKb». [IpuBeaure mnpumeps! GyHKIUI
IIPUHA]JIEKHOCTH 3TUX NTEPEMEHHBIX



4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYIHI KOHTpOb — 80 6amioB

2 ceMecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. OcHoBHBIE Hpyrue 20 20 6amioB - 95-100% BepHOE perieHen Bcex 3a1ad
MOHSTHS TEOPUH | (HOPMBI 15 6amnoB - 70-94% BepHO pemIeHHBIX 3a1a4
HEYETKUX KOHTPOJISL 10 6ammoB 50-69% BepHO pemIeHHBIX 33139
MHO)XECTB. 5 6amnoB - 30-49% BepHO pemeHHBIX 3a/1as
0 6ammoB - meree 30% BepHO pELICHHBIX 3a/1a4
KonTpoa 10 10 6amnoB - 95-100% BepHO pemIeHHBIX 33434
bHasl 8 6amnoB - 70-94% BepHO pemIeHHBIX 3a/1a4
pabdora(k 5 6amoB -50-69% BepHO pelIeHHBIX 3a7a4
OHTPOJIbH 0 6ammoB - meree 50% BepHO pELICHHBIX 3a/1a4
blii cpe3)
2. | Omepamum Hag | Apyrue 20 20 6amioB - 95-100% BepHOE perieHen Bcex 3a1ad
HEYETKUMU (hopMBI 15 6amnoB - 70-94% BepHO pemIeHHBIX 3a1a4
MHOXKECTBAMH. | KOHTPOJISI 10 6ammoB 50-69% BepHO pemIeHHBIX 33139
5 6amnoB - 30-49% BepHO pemeHHBIX 3a/1as
0 6ammoB - meree 30% BepHO pELICHHBIX 3a/1a4
3. |Kmaccudwukanus | Hpyrue 20 20 6amioB - 95-100% BepHOE perieHen Bcex 3a1ad
HEYETKUX (hopmBI 15 6amnoB - 70-94% BepHO pemIeHHBIX 3a/1a4
MHO>KECTB. KOHTPOJISL 10 6ammoB 50-69% BepHO pemIeHHBIX 33139
DyHKIUA 5 6amnoB - 30-49% BepHO peneHHBIX 3a/1as
MPUHAIIEKHOCT 0 6ammoB - meree 30% BepHO pELICHHBIX 3a/1a4
u. Heuetkue
YHuCclia U
oTieparyy Hajl
HUMHU
4. OcHOBEI Hpyrue 20 20 6amioB - 95-100% BepHOE perieHen Bcex 3a1ad
HEYETKOU (hopmBI 15 6amnoB - 70-94% BepHO pemIeHHBIX 3a1a4
JIOTHKH. KOHTPOJISL 10 6ammoB 50-69% BepHO pemIeHHBIX 33139
5 6amnoB - 30-49% BepHO peneHHBIX 3a/1as
0 6ammoB - meree 30% BepHO pELICHHBIX 3a/1a4
KonTpoa 10 10 6amnoB - 95-100% BepHO pemIeHHBIX 3a/1a4
bHasl 8 6amoB - 70-94% BepHOpEIIEHHBIX 3a/1a4
pabdora(k 5 6ammoB - 50-69% BepHO pelIeHHBIX 33439
OHTPOJIbH 0 6ammoB - meree 50% BepHO pELICHHBIX 3a/1a4
blii cpe3)
5. IIpemMuansHbIe OaITHI 20 20 6aJIJI0B 3a y4acTHE B CTYIACHUYCCKUX HAYYHBIX KOH(PEPEHIUIX
WunuBuayainbHbIC 3a1aHus, 50 JloGop OayioB: CTYAEHT MOXET IMPENOCTaBUTh BCE BBINOJIHCHHEIC
C TIOMOII[HI0 KOTOPBIX 3aJlaHus TEKYIIero KOHTPOJIS
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
7. Hroro 3a cemectp 100
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HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLEHKM 1O JAMCUUIUIMHE B TPAaTULMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JApyrue ¢popMbI KOHTPOJISA

Tema 1. OCHOBHBIE MOHITHUS TEOPUU HEYETKUX MHOKECTB.

3aﬂaHI/IH JJI TIPAKTHUYCCKOT'O 3aHATHUA

Tema 2. Onepauny HaJ HEYETKUMH MHO)KECTBAMHU.
3anaHus Ui IPOBEICHHSI TPAKTUYECKOTO 3aHATHUS

Tema 3. Knaccudukanus HedeTKMX MHOKeCTB. PyHKIMS MpuHAIe)KHOCTH. HeueTkue uncna u onepamuu
HaJl HUMU

3agaHus A1 MPOBEACHMS MPAKTUYECKOTO 3aHATHS

Tema 4. OcHOBBI HEUETKOM JIOTHKU.
3aaHuA OJ1A HpOBe,Z[eHI/ISI HpaKTI/I‘ICCKOI‘O 3aHATHUSA

Kontponbnas padora

Tema 1. OCHOBHBIE MOHITHUS TEOPUU HEYETKUX MHOKECTB.

3amaHust KOHTPOJIBHOM pabOoThI

Tema 4. OCHOBBLI HEYETKOM JIOTUKH.
3agaHus A1 MPOBEACHUS KOHTPOJIBHON PabOTHI

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3a4era (IIK-1, ITK-4)
Bonpocs! piis 3auera
1 Onpenenenne HEYETKOTO MHOKECTBA. OCHOBHBIE XapaKTEPUCTUKHA HEUETKUX MHOXKECTB.

2 OcHOBHBIE THIIBI (PYHKIHIA TPUHAAICKHOCTH: KyCOUHO-TMHEHHBIE (QYHKIIUH MTPUHAIIIC)KHOCTH,
Z-o6pa3nbie 1 S-00pa3Hble PyHKIMHM TPUHAAISKHOCTH, [1-00pa3Hble PyHKIIMHM TPUHAIIC)KHOCTH.

3 HexoTopble peKOMEHAALUH 110 MTOCTPOCHUIO (DYHKIIMN MPUHAIICKHOCTHU: TPSMBIE METO/IBI
NOCTPOEHUS (PYHKIIMH MPUHAIIICKHOCTH, KOCBEHHBIE METObI IOCTPOCHUS (PYyHKIIHIA
IIPUHAJICKHOCTH.

4 PaBeHCTBO M JOMUHUPOBAHHE HEUETKUX MHOKECTB.

5 Omnepanuu nepecedeHusi, 00beAMHECHUS U Pa3HOCTU HEUETKUX MHOXKECTB.

6 AJnbTepHATHUBHBIC OTICPAINH ITEPECCUCHUS U O0BEAMHEHUS HEUETKUX MHOKECTB.

7 Heuétkue oneparopsl. HekoTopble AOMOIHUTENBHBIE OIIEPALMK HAJl HEYETKUMU MHOKECTBAMU.
& Heuérkoe oTHOIIIEHHE U cIOCOOB!I 1o 3agadusi. CocoObl 3aJaHNs HEYETKHUX OTHOIIIEHUN.

13



9 OcHOBHBIE XapaKTEPUCTUKN HEUETKUX OTHOLIEHUH. Onepanuy HaJl HEYETKUMU OTHOLLIEHUSIMHU.
10 Kommo3swurust OMHapHBIX HEUETKMX OTHOIIeHUH. HeuéTkoe oToOpaskeHue.

11 IMpuniun o000IIeHNs B TEOPUU HEUETKUX MHOXKeCTB. CBOICTBa OMHAPHBIX HEYETKUX OTHOIICHUH,
3a/IaHHBIX HA OJHOM YHUBEPCYME.

12 Omepanusi TpPaH3UTHBHOTO 3aMbIKaHUS OMHAPHOTO HEUETKOTO OTHOIIEHHs. HeKkoTophle criennanbHbIe
BUIbI OMHAPHBIX OTHOIIEHUH, 3aJJaHHBIX Ha OJHOM 0a3MCHOM MHOMKECTBE.

13 Omnpenenenus HEUETKON U IMHIBUCTUUYECKON NepeMeHHbIX. HeuéTkue BenuunHbI, ynucia u
uHTepBajbl. Onepanuy Haj HEYETKUMU YUCIIaMU U MHTEPBaJIaMH.

14 Heuérkue uncna u untepsaisl B popme (R-L)-dpynkuumii. Onepannu Hag HEYETKUMU YHUCIAMU U
untepBaiamu (R-L)-tuma.

15 TpeyronpHble HEUETKHE YUCIIA U TPaEUEBUAHBIE HEUETKNE MHTEpBaAIbl. Onepanuy Hal
TPEYTOJbHBIMU HEUETKUMU YHMCIIAMU U TPANlCLIMEBHUIHBIMU UHTEPBAIaMHU.

16 IloHsATHE HEUETKOTO BBICKA3bIBAHUS U HEUETKOTO Npeaukara. Heuérkue npenukarsl.

17 OcHOBHBIE JIOTHYECKHE OTIEPAIMH HAJT HEYETKUMHU BHICKA3bIBAHUSIMU: OTPHUIIAaHUE, KOHBIOHKIINS U
IU3BIOHKINS HEYETKNX BBICKa3bIBaHUN. Heuérkas nMmuinkanusa. Heuérkast DKBUBaJIEHTHOCTb.

18 IlpaBuna HeuéTkux npoaykuuid. [IpsmMoit 1 oOpaTHBIN METO/IBI BBIBOJA 3aKIIFOUEHUN
19 bazoBas cTpyKTypa cUCTEM HEUETKOTO BBIBOJA.

20 Heué€tkue MUHIBUCTUYECKHE BhICKa3biBaHUA. [IpaBuia HEYETKUX MPOAYKIIUA B CUCTEMaX HEUYETKOTO
BBIBOJIA.

21 AnropuTm BbIBOJA B CUCTEMaX HEYETKOrO BbIBOAA. OCHOBHBIE ATAIbl HEYETKOTO BBIBOJA!
dbopMupoBaHre Oa3bl MPABUII CHCTEM HEUETKOTO BBIBOAA, (pa33uduKalius, arperupoBaHue,
AKTUBH3AIINS, aKKyMYJSIIus, aedasz3udurausi.

Tunosble 3aganua 1 3adera (IK-1, ITK-4)
Tunosble 3a1aHNSI KOHTPOJBHBIX padoT
KonTpoabnas Nel



10.

[1o zapannoi HYHKIHH IPHHA/IEKHOCTH HEHETKOTO OTHOMIEHHS
0o 03 07
pp(x,y) = (E],l 02 0 )
04 0 08
Haiiti ero HocHTenk: M MHOXeCTEO ypoBHA o = 0,4
Haiigute dhyHEIHIO OpHHATTEKHOCTH 00beITHHEHHA HEYETKHX OTHOLIEHHH, ecili
01 02 03 03 05 0
palx,¥) = ( 0o 04 D,ﬁ) Hug(x,¥) = (D,? 1 D,S).
0,7 1 0 o 04 08
Haiigute dyHEIHIO DpHHATTEKHOCTH 00beJHHEHHA He9ETKHX OTHOMIEHHH, ecni

1 08 04 01 05 0
ru-A[Il }r) = (urz DJS DI?) H ,U.B(X,}F] = ( 0 1 DJS)'

06 0 1 1 09 1
HailiguTe nomonHeHHe OTHOWLIEHHA, 3aJaHHOr0 (YHKUHEH NPHHAIIEKHOCTH
_ /05 1
Hr = ( 0 u,?)'
Haiigure oOpatHoe OTHOmIEHHE K OTHONIEHHIO, 3adaHHOMY  dyvHEIHel

04 1 )
03 0,6/
HaiiuTe MAKCHMHHHYIO KOMITOZHIIHIO HeUETKHX OTHOLISHHH, eclH HX (YHKIHH
HPHHAJIEKHOCTH 3a/1aHkl ClIeIYVIOLIHM 00pazom:
01 02 03 03 05 0
palx,y) = ( 0 04 D,ﬁ) Hug(x,y) = ([L? 1 D,S).
0,7 1 0 0 04 08
HaiianTe MHHHMaKCHYI0 KOMIO3HIHID HEYETKHX OTHOIIEHHH, ecTH HX (PYHKIIHH
NPHHAJIEKHOCTH 3a/1aHEl CIIEIVIONIHM 00pazoM:
01 02 03 03 05 0
palx, vy = ( 0o o4 D,E) upg(x,v) — ([},'}" 1 D,E).
0,7 1 0 0 04 08
HaiiguTe MakcMyNBTHINTHKATHEHYI0 KOMIIO3HIHID HEeHMETKHX OTHOLICHHH, ©CIH
HX (pYHKLHH NPHHAZNEAKHOCTH 3aaHEl CIEIYIOLUIHM o0pazoM:
0,34 0 0,6 1 05 0
walx,y) = ( 03 1 0 )H.HB(.T,}-") = ( 0 04 [],1).
06 1 08 0,6 09 1
Haijiaure nepeyio ® BTOPYI0 MOPOEKLHH HEYETKONO OTHOLIEHHA, (QYVHKIHA
MPHHAIEKHOCTH KOTOPOTo HMEET BHI
05 0 03
palx,y) = (ﬂ,l 0,6 D,E).
04 1 02
Haiigute nexkaproBo npoH3BedcHHE MEPBOl W BTOpPOH NpoeknHi HeuéTKOro
OTHOIICHHA, (PYHKIHA NPHHAUISKHOCTH KOTOPOTO HMEET BHJI
05 0 D,B)

Irbaa_iizlc,J-r}:(ll],l 06 08
04 1 02

NPHHAIEKHOCTH Uy = (

KonTtpoabHasi padora Ne2
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JokaxHuTe, 4To B cAy4ae CHIBHOH JIHHEHHOCTH HE4ETKOTO OTHOILIEHHS
OpeanovTeHHA Ha MHomecTBe X A mwoboli 48TKo  HeloMHHHpYeMoil
ANBTEPHATHELl X PaBeHCTBO (X, V) = 1 Bemonsserca aua moboil apyroi
aAnbTEpHATHER V € X
JokaxuTe, 4ro B cOy4ae CHIBHOH JHHEHHOCTH HE4ETKOTO OTHOILIEHHA
NpeanovTeHHA Ha MHomecTBe X ana mwo0oil ankTepHATHBEL ¥ H3I MHOMKECTEa
4ETKO HEJOMHHHMPYEMEIX anbTepHaTHB ycrnosue uh(x,y) > 0 Benomuserca nna
moboi Apyroi ankTepHaTHBER X € X,
[Mokammute, 9ro eciu (xg, Vo) # (xq,¥1) - ABe ceanosuie ToukH dyukunn @(x, y),
To (Xg,¥1) H (X1,¥) TaKike SBIAIOTCA CEUIOBBIMH TOMKAMH 3TOil (hYHKIHH,
TIPHYEM

P(x0. ¥1) = @(x0. %) = @(x1, 1) = @(x1, ¥o)-
JokaxHTe, 4TO eclH X ABIAETCA HETKO HEJOMHHHPYEMOH AnbTepHATHBOH Ha
mHomecTBe (X, up), To mapa (x,x) npeacraBnser coboil ceanoByl Touky
(ynxuwmn @(x,y) = pg(x,y) — pp(y, x).
Onpenenure 49&TKo HEJOMHHHpYEMBIE anbTEpHATHEEL Ha MHOKecTBe X =
{x1,%5,%5,x,}. ecM Ha HEM 3ajaHa CHNEIVIONIAA MATPHIA NPHHATISKHOCTH
Mg (X, y) TPAaHIUTHERHOIO HEYETKOIO OTHOIUEHHS IpenodTeHns R:

1 06 07 04
(x,y) = 02 1 03 03
Pe\LYI=1p3 07 1 0
07 08 09 1
Kakum obpazoMm crneayer HM3MEHHTh MATPHIY NPHHALISKHOCTH Hg(x, V)
TPAH3HTHBHOIO HedETKOro OTHOWEHHA nOpeanodTeHHs R B npeasiayiiem
npuMepe, HTobBl HA MHOKecTBe X CYIIECTBOBANO MNOJIMHOMKECTBO HETKO
HEIOMHHHPYEMBIX ATLTEPHATHE {X;, X, }7
MeTonoM MHOTOKPHTEPHANEHON OLEHKH ANLTEPHATHE PElIdTe 2a1ady BriDopa
CTApPOCTEI  FPYNOBL, eclH  Hanbolee MOJANOAAMIMMH — KAHJHJATAMH  BaM
NPeJCTABNAKTCA: X| — OTAHYHHE Yy4EDEL, X; — cnocoDHBIH opraHHzaTop, X3 —
XOPOIHHA CIOPTCMEH, MOMb3YHOUHICA ABTOPHTETOM CTYICHTOR.
B ka4decTBe paBHOZHAYMHEIX KPHTEPHEE OLEHKH KAHIHIATOE BeIDEpHTE: € —
YCHERAEMOCTh, Cy — YHeOHYI0 JHCHHIIHAY, C3 — OPTAHH3ATOPCKHE CIOCOOHOCTH,
C4 — YBAMKEHHE CTY/IEHTOR.
[lyTém SKcnepTHOH ONEeHKH KAHIHMIATAM BRICTABIEHEl CIEVIOIIHE OLEHKH Mo
EaEIOMY KPpHTEpHIY cooTBeTCcTBeHHO: X — 1 0.9 0,6 0.5 x; — 0.7, 0,7; 0,9; 0,6,
x3— 0.6; 0.8; 0.8; 0,9,
PemiTe npedslIvIIVIO 3a1a49Y B NPeanolokeHHH HEPABHO3HAYHOCTH KPHTEPHED
OILIEHKH, BHIOpAE CAMOCTOATENIRHO MX 3IHAYHMOCTh. JIIA yOpoleHHA 3amatH
O0BEIHHHTE KPHTEPHH €| H Cz, PACCMATPHEAN HX KaK eJHHEIH KpHTepHil.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Orenka

Kommnerenmu

JOCTHYKEHUSI pe3ylibTaTa)

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn
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TIK-1 CrniocobeH  OpraHm3oBaTh CBOIO  HAy4HO-HCCIIEJOBATEIbCKYIO
paGOTy;OHpCHCHHTL MCTOABI U CPCACTBA HAYUHBIX I/ICCJIGIIOBaHI/Iﬁ JJIA

«3a4YTCHO» o o
peuICHU KOHKPETHLBIX 3a/1a4 B CBOCH TPCAMCTHOU obacTu

(50 - 100 6anoB)

IK-4 CBoOomHO  omepupyeT MaTeMaTHYeCKUMH  TIOHATHSIMU U
KaTerOpHUsIMHU
IK-1 He cmocoben opraHm3oBaTh  CBOIO HAayYHO-HCCIIEIOBATEIIbCKYIO

paboTy;onpeaessITh METOABI U CPEICTBA HAYUHBIX UCCIICIOBAHMMN JIJIs

«HE 3a4TCHO» o o
PEIICHUA KOHKPETHBIX 3a/1a4 B CBOCH ITPECAMETHOU obyacTu

(0 - 49 6amnon)
[IK-4 He moxxeT BOOOIHO onepupoBaTh MaTeMaTHYeCKUMH MOHSATHUSAMH U

KaTeropusiMH

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B IEPBYIO odepenb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaKKe NMOPAJO0K U3yUeHHsI U IPENoAaBaHus ydeOHON UCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILTNHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npo¢eCCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMi 110 TUCIUILIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €1le pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAENIATh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI nucrounuku, npogeccuoHanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TT0 TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeueHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Hazapos /1. M., Konsiuesa JI. K. IHTem1eKTyanbHbIE CUCTEMBI: OCHOBBI TEOPUN HEYETKUX MHOMKECTB :
Y4eOHoe mocoOue it BY30B. - HCIp. W Jom;, 3-¢ u3d.. - MockBa: FOpaiit, 2021. - 186 c. - Tekcr :
snextponnslii // 95C «IOPAUT [caiit]. - URL: https://urait.ru/bcode/472319

2. SxpsaeBa I. O. OCHOBBI TEOPUM HEUYETKHX MHOXKECTB : KypC JIEKUMH (JIeKIHdA). - 2-€ U3M., UCIIpaB.. -
Mocksa: Hanmonansubiit OTkpeiTeiii Yausepcuret « MHTYUT», 2016. - 187 c. - TekcT : 371eKTpOHHBIH //
2ObC «YHUBEPCUTETCKAS OubIMoTeKa OHJTAITHY [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=578106

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. SIxbseBa, I. O. HeueTkne MHOXeCTBa U HEHPOHHBIE ceTH : yueOHOoe mocodue. - 2022-07-28; Heuerkue
MHOXECTBa M HEHpOHHbIE ceTH. - MockBa: MHrepHer-YHuBepcuter HHpopmanmonnsix TexHomorui
(MHTYUT), Ait ITu Ap Meaua, 2020. - 315 c. - Tekct : anexkrponnsiit / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/97552 . html

2. bmomun, C. JI., X6anosa, H. }O. ABromarsl u cetu Ilerpu : yueOHoe mocobue. - Becb cpok oxpaHsbl
aBTOpCcKOro mpasa, ABromarsl U cetu llerpu. - Jlumenx: Jlunenkuii rocyqapCTBEHHBIM TEXHUYECKUI
yausepcurer, ObC ACB, 2012. - 83 c. - Tekcr : snekrponnsnii // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/17722 . html

3. HoBukos I1. C. DnemeHThl MareMaTuueckoil JJoruku. - M3n. 2-e, ucnp.. - Mocksa: Hayka, 1973. - 399 c. -
Texkct : oanmektponnbii // OBC «YHuBepcuterckas Oubnmoreka onnaiie» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=450500

6.3 1Hble UICTOUYHUKH:

1. Haumonanwusiit OTkpeiTeiid YHUBepcuteT « MIHTYUT» - http://www.intuit.ru/

2. BazoBbie u npuKIaaHBIe HHOOPMAITMOHHBIE TEXHOIOTHH - http://znanium.com/go.php?id=428860
3. bubnnoreka HayuHOM U yueOHOM JuTepatypsl - http://sbiblio.com

4. EquHoe OKHO J0ocTyna K oOpa3oBaTeibHBIM HHTEpHET-pecypcam dDenepanpHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

5. Epunas kommekuusi 1udpoBeIx oOpasoBarenbHbIX pecypcoB  (LIOP):  Pycckumit  s3pIk -
http://school-collection.edu.ru/catalog/rubr/8£5d7210-86a6-11da-a72b-0800200c9a66/15577/?/

6. KoHcynbraHT cTyfeHTa: 2JIeKTpOHHO-OuOMroTeuHas cuctema - http://www.studentlibrary.ru

7. O6pazoBarenbHbIi mopran "Yuéba" - www.Ucheba.com

8. O6pa3zoBaTeNnbHBIN TOpTAJ A1 CTyAeHTOB — http://www.alleng.ru - http://www.alleng.ru

9. Obmepoccuiickuii MaTeMaTHueckuii mopran - http:// www.MathNet.Ru

10. ITopran "Ludporoe obpazosanue” http://digital-edu.ru/fcior/139/ - http://digital-edu.ru/fcior/139/

11. Poccuiickas HanmoHanbHast Oubmuoreka - http://www.nlr.ru/

12. YauBepcuTeTckas OuOnroTeka OHIaiH: AeKTPOHHO-0nOMoTedHas cuctema - http://www.biblioclub.ru

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaAHHBIX U HHGPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJII M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMSI,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).



[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKH TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2. Poccuiickas HanmonanbHas 6ubnuoreka. — URL: http://nlr.ru

3. ®enepanvHoe XxpaHwiuile «EnuHas kKommekius HUQpoBBIX o0pas3oBaTrelbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

4. ObC «YuuBepcurerckas ouonuoreka onnaia» . — URL: http://www.biblioclub.ru
5. udposoit oopazoBarenbublii pecypc [IPR SMART. — URL: http://www.iprbookshop.ru

6. TamOoBckast oOmacTHas yHUBepcanbHas Hay4yHas OubOmmoreka um. A.C. Ilymxuna. — URL:
http://www.tambovlib.ru

7. OneKTpoHHas oubnuorexa. Ob6pa3zoBarenbHas wiatpopma «IOpaiit». — URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275

8.  VuuBepcurerckas  OuOnuMoTeKka  OHJAMH:  3MeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

9. Hayunas snexrponnas oubnunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
10. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
11. Onexrponnas oubmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

12. TocymapctBenHnass uHpopmaronHas cucteMa «HanmonanpHas snexktponHas OmOmuoreka» . — URL:
https://rusneb.ru

13. Ilpesunenrtckas 6ubnmoreka umenu b.H. Enpumaa. — URL: https://www.prlib.ru
14. Dnextponnas 6mdmuoreka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

JJIeKTpPOHHAsA HH(pOPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPE/Ie YHUBEPCHUTETA.

20



