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TexHoJorus: cocTaBaCHUS 3aJa4YHUKA 110 YUEOHOMY
KypCy Ha OCHOBE MOJICIMPOBAHUSA 00y4aeMOT0

B craTbe paccMOTpeHa TEXHOJIOTHS COCTABIICHHUS 3aJlauyHuKa 10 yueOHOMY Kypcy “Teopus MHOKECTB” Ha OCHOBE
CEMaHTHYECKOH, OTIEPAIIMOHHON U TPOIEAYPHON MoIeIei 00ydaeMoro.

1. TocraBieHHble Tepes BHICIIUM OOpa30BaHUMEM 3a/la4d €ro MOJCPHM3AIUU MOXKHO
pELINTh TOJBKO B paMKaX ESITEIbHOCTHOrO moaxonaa kK oOydenuio [1,2]. JleATeabHOCTHBIN
MIOJIXO/1 JIeIaeT yIop HE Ha 3allOMUHAHUE 3HAaHUM, a Ha X npuMeHeHune. OTCIoa ciaenyer, 4YTo
IpenoAaBaTesb JT0JDKEH OpraHU30BaTh YUYEOHYIO JESTENbHOCTh CTYAEHTOB IO MPUMEHEHUIO
3HaHUH. MeXaHU3MOM OCYILECTBIICHHUS 000 NeATENIbHOCTU SIBISETCS pelleHue 3aaad. B
YaCTHOCTH, MEXaHU3MOM OCYIIECTBICHUS yUEOHOMN NIEATENbHOCTH SBISETCS pPelleHUe yUeOHBIX
3a/ad.

Takum o06pa3om, OJHOHM U3 IIEHTPAIBHBIX KaTEeropuil oOydeHus sBiseTcs 3amada. B 1o xe
BpeMs, OOLIEHNPUHATOW METOIMKH pa3paboTKu yueOHbIX 3amady HeT. Her u HaydHO
000CHOBAaHHOTO KpHUTEpHs KauecTBa 3a7ad M 3a1ayHUKOB. OueHb YacTO KAayeCTBO 3aJauHMKa
OIICHUBAIOT 110 KOJIMYECTBY 33724 B HEM.

B pa6orax [1], [2] yka3zan moaxona k pa3paboTke yueOHBIX 3a/1a4, OCHOBAaHHBIN Ha METOIaX
UCKYCCTBEHHOT'O MHTEJIJICKTA.

Heabio HacTosmeil paboTHI ABISETCS MPUMEHEHHUE METOJO0B MCKYCCTBEHHOTO MHTEIIEKTa
K pa3paboTKe 3a7a4 1o pa3jely BbICIIei MaTeMaTuku “ Teopust MHOKECTB”.

2. B ocHOBe yKka3aHHOTO BBIIIE MMOAX0/IA JIEKHUT MOAeIupoBanue obydaemoro [3]. B camom
IIMPOKOM CMBICTIE TIOA Modenblo 00yuaemMoz2o TIOHMMAKOT 3HaHUS 00 oOydaeMoMm,
UCIONIb3YEMbIE  JUIS  OpraHM3alMy  y4yeOHOro nmporecca. OITO  MHOXECTBO  TOYHO
NpECTaBICHHBIX (aKTOB 00 00y4aeMoM, KOTOpPbIE ONMCHIBAIOT PA3JIUYHbIE CTOPOHBI €rO
COCTOSTHUSI: 3HAHUS, JINYHOCTHBIE XapaKTEPUCTHKH, MPOPECCHOHATbHBIE KaUeCTBA U JP.

3HaHUSA O TOM, KakUM JOJDKEH ObITh oOy4yaemblii B pe3ynpTare OOy4YeHHs, TO €CTb
TpeOOBaHUS K €r0 KOHEYHOMY COCTOSIHHMIO, KaK 0 OTJEJIbHBIM y4eOHBIM IpeaMeTaMm, Tak U B
IIeJIOM KakK K CIICIHAJKCTY, Ha3bIBAIOT HOPMATUBHOW MoOJenbio oOydaemoro [2]. Konewnoii
Henblo OOyueHusl SBISETCS JOCTHKEHHME TaKOro TMIOJIOKEHMsI, KOrJa TeKyllas MoJelb
00y4yaeMoro MpHu BBIIIYCKE COBIAJAET C €ro HOPMAaTHBHON Mojenbio. HopmaTuBHas mMozenb
00y4aeMoro Mo OTHOILIEHUIO K OTAEIbHOMY Yy4eOHOMY NIpEIMETy Ha3bIBaeTCs npeoMemHOuU
MoOenvio 06y4aemozo.

[IpeameTHass wmoxmens 00y4aemMoro COCTOMT W3 TSATH  YacTed.: memamuueckoll,
CeManmuyecKoll, npoyedypHoLL, ONePayUoOHHOU U YYHKYUOHATLHOU.

B cooTBeTcTBUU C OOMIETIPUHATON B WHXKEHEPUHW 3HAHWUU KiacCHU(UKAIUMEH, MPEIMETHBIC
3HAHUS TOPA3JCIIAIOTCS Ha JCKJIapaTUBHbIC W mpoueaypubie [2,3]. JleknapaTHBHbIC 3HAHUS
OTIPECIISAIOT CO/IEPKATEIBHYIO, UM CEMAHTUYECKYIO YaCTh MPEIMETHBIX 3HaHUN U TOPOXKIAIOT
ceMaHmuyecKylo npeomemuyro mooeib obdydaemoro. IIpenMeTHble 3HaHUS, COCTaBJISIOIINE
CEMAHTHYECKYI0  MOJEeJb, TMPEACTABISAIOTCA B  BHUJE  OTHCIBHBIX  BBICKA3bIBAaHUH,
cOpMYIMPOBAHHBIX OAHOM (pa3oil wumu mpemiokeHueMm. IIpm STOM Bechb MarepHai
packianbIBaeTCsl Ha CBOEr0  pojJa JIOTMYECKHE  EIAUHHIIBI, KOTOpble  Ha3bIBAIOTCS



cemaHTHueckuMu (akramu. CeMaHTHUECKHM (DAaKT - 3TO Bcerja 3aKOHUEHHAs M €IUHCTBEHHAs
MbIcTh. [lonHBIE HA0Op ceMaHTUYeCKUX (DAKTOB, PACHOJOKEHHBIX B TMOPSAKE H3YYCHHS
MaTepuaia, W €CTh CEMaHTH4eckas Mojenb oOy4daemoro. OH TOMy4YyWs Ha3BaHHE
CEMAHTHYECKOTO KOHCIEKTa. Bce BBICKA3bIBaHUSI CEMaHTUYECKOTO KOHCIIEKTA MPOHYMEPOBAHBI
Y COCTABJISIIOT CBOCOOPA3HBINA JTIOTUUECKHM CKEJIET Kypca.

[TpuBenem pparMeHT CEMaHTUYECKOTO KOHCIIEKTA 110 TEOPUU MHOXKECTB [5]:
1. OCHOBHBbIE MOHSATHS.
1.1. Mnooicecmso — 3TO COBOKYITHOCTh KAaKHUX-THOO OOBEKTOB, OOBEIMHEHHBIX  OOIIMM
MPU3HAKOM.
1.2. O0BeKTHI, 00pa3yoNIne MHOKECTBO, HA3BIBAIOTCS 21eMEHMAMU MHONMCECMEA.
1.3.MHoxecTBa 0003HAYAOT OOJIBITUMU OYKBAaMHU JTATUHCKOTO ajihaBuUTA.
1.4.2neMeHTH MHOXKECTBA 0003HAYAIOT MAJIBIMU OYKBaMU JIATHHCKOTO ali(aBUTA.
1.5. Koneunvim mmuodcecmeom HA3BIBAETCSI MHOXECTBO, COCTOAIIEE M3 KOHEYHOIO 4YHCIIa
HIIEMEHTOB.
1.6. beckoneunvim MHOMCECmMB0M HA3BIBAETCSI MHOXKECTBO, COCTOsIIIEE U3 OECKOHEUHOTO YHClia
HIIEMEHTOB.
1.7. [Iycmuim mMHOI#CECMBOM HAZBIBACTCSI MHOXKECTBO, HE COZepKAaIllee HIEMEHTOB.
1.8.I1ycroe MHOXeCTBO 0003HaYaeTCst CHMBOJIOM [].
1.9. YtoO6sl 3a1aTh MHOXKECTBO, B (DUTYPHBIX CKOOKax yKa3bpIBalOT 0003HAUYEHHUE JIEMEHTOB M
MpU3HAK, IO KOTOPOMY OHU OOBEAUHSIIOTCS.
1.10. MHoxecTtBO A, cocTofiiee W3 DJJIEMEHTOB &, OOBbCAMHEHHBIX MpU3HakoM P, B
cuMBosMueckoi popme umeer Bua: A={ a: npusnak P }.

[IpouenypHsie 3HAHUS OMUCHIBAIOT MOPSAJOK U XapakTep HpeoOpazoBaHusi 00bekToB. K
HUM OTHOCSITCSI TPaBUJIa, METOJUKH, AITOPUTMBI, TEXHUKH, PEIENThl, HHCTPYKIIMH, CTPATCTHH
MPUHATHS PEIICHUH. DTH 3HAHUS COCTABIISIOT NPOYeOyPHYIO NPeOMEeMHYI0 MOOelb 00ydaeMoro.

[IpuBenéM mpumep aIrOpuT™Ma 10 TEOPUHU MHOXKECTB.

A.l. Airoput™ HaXOXJICHHS TIEPECEUCHHUS IBYX KOHEYHBIX MHOXKECTB A 1 B.

1. HaiiTu snemMeHTBl MHOXKECTBA A.

2. Haiitu anemMeHTh MHOXeCTBa B .

3. BeienuTh Te 371eMEeHTHI, KOTOpPhIE MPUHAAIEKAT MHOXKECTBY A B MHOXKeCTBY B .

- IEPBBII ATEMEHT MHOKECTBAa A CpaBHUTbH CO BCEMHU IJIE€MEHTAMU

MHOecTBa B ;

- BTOPOH 3JIEMEHT MHOXeECTBa A CPaBHUTH CO BCEMU AJIEMEHTaMU

MHOecTBa B ;

- IOCJICTHUM 2JIEMEHT MHOKeCTBa A CPaBHHUTH CO BCEMU

3JIeMeHTaMu MHOXKecTBa B .

4. 3anate MHOXecTBO A() B, 3ammcas B QUIypHBIX CKOOKAX BBIAEIEHHBIE DJIEMEHTHI:
ANB={a,a,,....a}

[IpenMeTtHas Mojenb 00ydaeMoro BKJIIOYAET B ceOsl MOBEACHUSCKUE 3HAHUS, M YMEHUS,
KOTOpBIE JOJKHBI OBITh CHOPMHPOBAaHBI B TMporecce oOydeHus. llepedeHb ITUX yMEHHI
COCTaBIISIET ONEPAYUOHHYIO NPEOMEMHYI0 MOOelb 00y4aeMOro.

[TpuBeném hparMeHT OmepanoOHHON MPEIMETHON MOIEIH 10 TEOPUH MHOKECTB [4].

1. HaxoauTh 3J1eMEHThI MHOYKECTBA.

2. O603HauaTh MHOYKECTRBA.

3. O003HaYaTh IEMEHTHI MHOXKECTBA.

4. OtnryaTh KOHEUHbIE MHOXKECTBA OT IPYTMX MHOKECTB.

5. OtnnuaTh OECKOHEYHbIE MHOXKECTBA OT JPYTUX MHOKECTB.
6. OTIMyaTh MyCTOE MHOKECTBO OT IPYTUX MHOYKECTB.
7.3agaBaTh MHOXKECTBO.



8. 3amaBaTh KOHEUHbIE MHOKECTBA MIEPEUUCICHUEM JIEMEHTOB.
9. Haxoauth 00beTUHEHIE MHOYKECTB.
10. HaxoauTs nepecedeHre MHOKECTB.

[IpenMeTrHass MoJenb TakXKe AODKHA NATh MPEICTaBJICHHE, O YE€M 3HAHHS. DTO OOBIYHO
JleNaeTcsl MEePEeYUCciIeHueM TeM, TeMmarndecku. llepeueHp TeM, MNOMIEKAUX HN3YYEHHUIO,
HA3BIBACTCS MeMamuyeckou npeoMemHol Mooeivio 00ydaeMoro.

DynKyuoHanvHas npeomMemuas Mooens TOKa3bIBaeT, KaKyl0 pOJib UTPAalOT T€ WM WHBIE
npeIMeTHbIC 3HaHUs. POk 3HaHUH, NX (QYHKITUU 3aBUCAT OT KOHKPETHOTO IIPEeIMETa.

3. Kak yka3pIBajoch BHIIIIE, IICHTPAIILHON KaTeropuei o0y4ueHus sBisieTcs 3aaada. Kaxnas
3a/ladya UMEeT CBOM Ha0Op YMEHHUM, C MOMOIIBI0 KOTOPHIX OHA JOJKHA OBITH pemieHa. DTOT
Ha0Op HA3bIBAETCS CIIEKTPOM YMEHUH 3a7a4M, a KOJUYECTBO YMEHUH B 3a/1aU€ - €ro MHUPHUHOM.
Ecnu mmprHa ofHOM 3a1auu HEAOCTATOYHA, HANIPUMED, JJIsi KOHTPOJIS TeMbI, TO HEo0Xoauma
cucrema 3agad. B »TOM ciydae MOXHO TOBOPUTH O CIIEKTPE 3TOM CHUCTEMbI, KOTOPBIH
COCTAaBJISIET CYyMMa CIIEKTPOB 33/1a4 BXOSIINX B CUCTEMY.

Jliis Toro 4To0Bl CPOPMUPOBATH YMEHUS, HY)KHBI Onpe/ieiéHHble 3HaHus. FiIMeHHOo 3HaHus
MOKa3bIBAIOT, YTO HY)KHO JIeNaTh (IeKIapaTUBHbIC 3HAHUS) M KaK HY)KHO Jieath (MpoIeypHbIC
3Hanus). [ToaToMy KaXkaas 3ajadya Tak:Ke MMECT CIIEKTp 3HAHWH, TO eCTh HAabOp TeX 3HAHHMI,
KOTOPbIE UCIIOJIB3YIOTCS IIPU PEIICHUH 3a4a4H.

Takum 06pa3om, Kaxaas 3aja4a UMEET CBOM CIIEKTP YMEHHUM U CTIEKTP
3HaHuid. CHEKTp 3HAHWA COCTOMT W3 JCKJIapaTUBHBIX M TPOLEAYpPHBIX 3HaHWi (puc.l).

3amaua
[
I |
CriexTp ymeHui CrexTp 3HaHUM
| I l |
OnepanmoHHas MOJIeJb
JlexnapaTHBHbIC 3HAHUS [Ipouenypusie 3HaHUS
[ [
CemaHTHUECKas MOJIEITb [Ipouenypnast Mmoaenn

Puc. 1. CnekTtpsbl 3a1a4m.

Cnexktp 3HaHMM 3amauM 3aJaéTCsl CEMAHTHMYECKOM M HIPOLEAYPHOM INpPEeAMETHBIMU
MoensiMu obyuaemoro. CemMaHTHUYEeCKasl MpeIMeTHass MOJieb 3aa€T JeKIapaTUBHbIC 3HAHUS,
IpoLeAypHas MOAENb — IpoleaypHble 3HaHMs. IIOCKOIBKY B CEMaHTHMYECKOM KOHCIIEKTE
3HAHUS TPEJICTaBICHbl B BUJE OTAEIBHBIX AJIEMEHTAPHBIX BBICKA3bIBAHUN, TO OKa3bIBACTCS
BO3MOKHBIM YKa3aThb TOJIbKO T€ JACKJIapaTUBHBIC 3HAHUS, KOTOPBHIE HYXHBI MpPHU PEIICHUU
NAHHOU 3aJlauH.

4. B xauecTBe IpUMeEpa pacCMOTPUM CIIEAYIOLIYIO 3a1a4y.

Haiit nepeceuenne MHOKecTB A={X: X’ —3x+2=0} u B={x: x> -5x+4=0}.

CnekTpoM mpoleAypPHBIX 3HAHWW JAaHHOM 3aJa4uM SBJISETCS MPUBEIACHHBIN BIIIE alTOPUTM
A.l.(IropuT™M HaxXOXJICHHS IepeceucHHs IBYX KOHEYHbIX MHOxecTB A u B). Cnekrpom
JIeKJIapaTUBHBIX 3HAHUN JAHHOM 3a7a4u SBJISIOTCS CIEAYIONINE CeMaHTHUeCKHe (haKThI:

1.10. MHoxectBo A, cocrosiiee W3 3JICMCHTOB a, OObCIUHEHHBIX MNpU3HAKOM P, B
cuMBoIMueckoi Gopme umeer Bua: A={ a: npusuak P }.



1.11.KoHneyHOe MHOXECTBO MOXET OBITh 33JJaHO MEPEUUCICHHEM €T0 JIEMEHTOB B (PUTYPHBIX
ckobkax: A={a;,a,,...,a,}.

2.5. [lepecedyenneM IByX MHOXKECTB Ha3bIBACTCS MHOXKECTBO, COCTOAIIEE M3 BCEX AJIEMEHTOB,
NPUHAAISKAINX KOKIOMY U3 JaHHBIX MHOXECTB.

5. Cnexktp ymeHMH 3amauM 3aga€rcs ONEpPALMOHHOM IpPEAMETHOM Monenbio. B
3aBHCHMOCTH OT IIMPHHBI CIEKTPA, BBIACISAIOT 3a/1a4M, CIIEKTP YMEHHUI KOTOPBIX COCTOUT U3
OJIHOTO, IBYX WU OoJiee YMEHUH.

PaccmoTpuM 3amaun, CieKTp yMEHHH KOTOPBIX COCTOUT U3 OJHOTO NMPEAMETHOIO YMEHHUS.
[TprBenéM mpuMepbl Takux 3a1a4 (B CKOOKax yKa3aH CHEKTp yMEHUIT 3a1aun).
3anaua 1. YkakuTe KOHEUHbIE MHOXKECTBA CPE/IN CIEIYIOUINX MHOXKECTB!

a) MHOXKECTBO IIEJBIX TPEX3HAYHBIX YUCET;

0) MHOKECTBO BBICHINX Y4COHBIX 3aBEJCHUIA YKpaWHBI.

(Omauuame KoHeunvle MHONCECBA OM OPY2UX MHOICECTE)

3anaua 2. YkaxuTe 0€CKOHEUHbIE MHOYKECTBA CPEIH CIETYIOIIUX MHOXKECTB:
a) MHOYXECTBO YETHBIX YHUCET,

0) MHOKECTBO TOYEK MPSIMOH.

(Omauuams 6eckoneunvle MHONCECMEA OM OPY2UX MHOXCECE)

3anaua 3. 3amaiiTe nepeyncICHUEM JIEMEHTOB CIEAYIOIINE MHOKECTBA!
a) A- MHOKECTBO TJIaCHBIX OYKB PYCCKOTO anaBuTa,

0) B - MHOXECTBO MPOCTBIX IBY3HAYHBIX YHCEIL.

(Baoasamv koneunvie MHONCECMBA NEPEUUCTIEHUEM INEMEHNOB)

B kauectBe mpuMepa 3amadd, CHEKTP YMEHMM KOTOPOM COCTOMUT U3 ABYX IPEIMETHBIX
YMEHUH, NPUBEJIEM CIIETYIONLYIO 3a/1ady.
3amaya. Jlansl muOoxectBa A= {235789}, B={5689} u C= {123567}. [us maHHBIX
MHO>KECTB ITPOBEPHUTH BHINOJHEHNE TUCTPHOYTHBHOTO CBOWCTBA IEpeceyeHNss MHOXKeCTBa A ¢
oO0beauHeHreM MHOXecTB B u C:

AN(BUC) = (ANB)U(ANC).
(Haxooumwv 06vedunenue MHodicecmas, Haxo0Uums nepecedeHue MHONCECmas)

6. 3azauu, CIeKTp KOTOPBIX COCTOUT U3 OJHOTO MPEIMETHOTO YMEHUS, IPUMEHSIOTCS IS
JUAarHOCTUKU. B MUpOKOM CMbICIHE€ JUAarHOCTHUKOW  HA3bIBae€TCS IPOLECC IOMCKA
HEHMCIIPAaBHOCTH B cHcTeMe. JIMarHoCTHKa NPOBOJUTCA C LENbI0 YIPaBICHUA Y4E€OHBIM
IPOIIECCOM, €TI0 KOPPEKLUH, a JAJISi ’TOr0 HE0OXO0AUMO BBISBIATH OLIMOKH, HETOUETHI, KOTOPHIE
JIONyCKal0T o0y4aeMble B IIpolecce M3Yy4eHUs Kypca. 3agadyedl JUarHOCTUKU SABISETCA
YCTaHOBJICHHE HE TOTO, 4T0 0o0y4aeMblii 3HaeT/ymeeT, a TOro, 4YTO UMEHHO OH HE 3HaeT/He
ymeer. [Ipumensist 3a1aun, CIeKTp yMEHHUM KOTOPBIX COCTOUT U3 OAHOTO IMPEAMETHOIO YMEHHH,
OKa3bIBACTCSI BO3MOXKHBIM Ka)KJIOMY 3JIEMEHTY 3HaHMA W YMEHHIO NPEIMETHOW MOJeNu
00y4aeMoOro IOCTaBHTh B COOTBETCTBHE ITOKa3aTellb, NMPUHUMAIOIIMI 3HaYeHHe “3HaeT/He
3Haer” wm “ymeer/He ymeer’. Takum 00pa3oM, OKa3bIBacTCS BO3MOXKHBIM YCTaHOBHTH,
HACKOJIbKO 3HAHMsI U yMEHHUS 00y4aeMOIro COOTBETCTBYIOT 3HAHUSAM U YMEHMSAM INPEIMETHOMN
MOJIETH.

7. COBOKYIIHBIN CIIEKTp CHCTeMBI 3a1ad (3aJauyHMKa) JOJDKEH IOKPBIBATh CIEKTP BCEX
ymeHull Tembl. Tak Kak KaXIOM 3a7ade IIOCTABIEH B COOTBETCTBUE CIIEKTP YMEHUH,
OKa3bIBA€TCSl BO3MOXKHBIM BBISIBUTH, CKOJBKO pa3 TO WIM HHOE INPEIMETHOE YyMEHHUe
peanu30BBIBACTCS MPH PEIICHUH JTaHHOW CHCTEeMBI 3aj1ad. [103ToMy OKka3bIBaeTcs BO3MOKHBIM
nogo0path 3aa4u Tak, YTOObI PEaTU30BBIBAINCH BCE YMEHHUS ONEPAL[MIOHHON MOJENH, IPHUEM
pa3IMyHbIe YMEHUS PEaTH30BBIBAINCH OJMHAKOBOE YHCIIO Pas.

CroexkTp 3ajaud NO3BOJSIET DPA3AENMUTh 3aJaud 3aJadHMKa IO YPOBHSIM CJIOXHOCTH B
3aBHCHUMOCTH OT IIUPUHBI CIIEKTPAa YMEHHM WM IIUPHHBI CTIEKTPa 3HAHUHM JTaHHOM 3a/1auH.
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