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PaccmoTpeHa mpoOneMaTHKA MATCMATHYCCKOM MOACITH MOCTPOCHHSA ABTOMATH3HPOBAHHON OO0yJaromei
cucrembl yopasicHusa (AOCY) mpoueccoM oOyuCHHS VUICHHKA. Bce COBPEMCHHBIC MCTOABI YIIPABICHHS OOYUICHHCM
HCXOZAT W3 TOTO, YTO MMEETCS SIBHO WJIM HESIBHO 33JaHHAS IICTHh OOYUCHMS, OIHMCHIBAIOINAS TPCOOBAHMS K 3HAHILIM,
VMCHHSIM WM HABBIKAM YUYCHHKA, KOTOPbIC OH JOJDKCH IpuoOpectn B mpouecce oOyueHus[3]. OOBMHO HCIONB3YIOT
SIBHOC OIIPEACIICHUC LIETH OOYUCHHS B BHIC KAKOTO-THOO JIOTHYECCKOTO BBIPAKCHUS, 3aJAHHOTO B TCPMHHAX MOJCIH
MPEIMETHOHW 00IACTH M3Y4aecMOil AWCIUIIMHBI M MOJC/IH YUCHUKA. B KOHEYHOM CHETe, 3TO BBHIPKECHHE OIPEACTIICT
TpeOyeMOe MHOKECTBO MTOTOBBIX 3HAHMI, YMCHHH W HABBIKOB yucHHKa[4]. Kpome TOTrOo, mMosNararoT ompeneicHHbIM
HAYaJIbHOE COCTOSHHE MOJCIM YYCHHKA, IOJYUCHHOEC Ha OCHOBE, IPEXKIEC BCETO, MPEIBAPHTCIBHOTO KOHTPOISI €To
ypoBHA 3HaHWH. MMeeTcs Tarke HA0OP YUCOHBIX BO3JCHCTBHIT (IPEABABICHHE YYCHHKY (PparMeHTa YUeOHOTO
Marepuana, KOHTPOJIBHOTO 33JaHMA), KOTOPHIE VIPABLTOT MO3HABATEIBHOH JCATCILHOCTBIO YUCHHKA W
MOIU(DHUIMPYIOT €TO TEKYIIYIO MOJCT.

KmoueBble coBa: yueHHMK, IpolecC OOyYCHMA, MOJCHb, LEHb OOYYCHHA, MOJACIb YUYCHHKA, KOHTDPO/b
3HAHMH, YUCOHBII MaTEPHA, KPUTEPHH KA4eCTBA OOYUICHI, MOJCIb MPEAMETHOH O0IACTH.
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We consider the problems of the mathematical model of automated learning management system (AOSU) the
student learning process. Modern methods of learning management based on the fact that there is explicitly or implicitly
specified learning objective that describes the requirements for the knowledge, skills and abilities the student that he
should get in the learning process [3]. Typically use an explicit definition of learning objectives in the form of a logical
expression specified in terms of the domain model of the studied discipline and model student. Ultimately, this
expression defines a set of desired outcomes of knowledge and skills the student [4]. In addition, it is believed certain
initial state of the model student obtained on the basis of, first of all, the preliminary control their level of expertise.
There is also a sct of training effects (presentation of student fragment of educational material, the control task) that
control cognitive activity student and modify its current model.
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®opmammzanms mpouecca 00yUSHHS Yalle BCETO CTPOAT HA OCHOBE MAaTEMATHHECKON MOZeTH 0aifeCOBCKUX
ceredl. M3BECTHBI TaKkKe NMPHMEPHI MCIOIB30BAHMS C 3TOW IIenb0 meme Mapkosa. batiecoeckas cers (DafiecoBckas
CEeTh JOBEPHI) MPEIACTABILIET COOOH BEPOATHOCTHYIO MOJEIH JHCKPETHOTO CIyYaHHOTO MPOLECCA B BHAC MHOXKECTBA
MCPEMCHHBIX W WX BCPOATHOCTHBIX 3aBHCHMOCTCH [1]. DopmampHO, OalicCOBCKas CETh - 3TO HANPABICHHBIH
AIMKIMYECKUi rpad, BEPIIMHBI KOTOPOTO MPEACTABILIOT IICPEMEHHBIC JIFOOBIX THITOB, a peOpa OIPEICIIOT YCIOBHBIC
3aBHCHMOCTH MEXIY OTHMH IIEPEMCHHBIMH. DBaWECOBCKHE CETH, KOTOPBIE MOACIUPYIOT MOCJICAOBATEIBHOCTH
COCTOSIHHH TIEPEMCHHBIX, HA3bIBAIOT TUHAMHUCCKIMH OAHECOBCKUMH CETSIMH.

[Tycte HEKOTOpPOC PeOpo OAfiCCOBCKHEC CCTH BBHIXOAWT W3 BCPIOMHBI A M BXOJUT B BCPINHHY B 3TOH CCTH.
BepmmHy A4 HA3BIBAIOT B 3TOM CJIy4Yac POAWTEIEM BEPINMHBI 5B, a BEPIMHY B -NMOTOMKOM BEpIIHHBI A. MHOXECTBO
BCPIIHH-POINTEICH BEPIIUHEI B 0003HAUYNM parents ( B ). COBMECTHOC paCcTIPCICICHUC 3HAUCHHH MICPCMCHHBIX a;, | €
[1: n], acCOUMHPOBAHHBEIX C COOTBCTCTBYIOIMUMH BCPINHHAMH OAHCCOBCKOHM CCTH, BBIPAKAIOT UCPE3 JIOKATHHBIC
pacrpeiefieHII 3HAUCHAUH 3THX NMIEPEMEHHBIX CICAYIOMNM 00pa30M:

P(ay, a,..... an) =[[j2; P(a; |parents (a; )).

He coscem ctporo yens Maprkosa (MEPBOro MOPAIKA) ONPEACSIOT KAK MOCJICAOBATEJIBHOCTD CIIyYaiHBIX
COOBITHH C KOHCYHBIM HJIH CUSTHBIM YHCIIOM HCXOMOB, OOMATAFOMIYE0 TEM CBOMCTBOM, HUTO HPH (PHKCHPOBAHHOM
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TEKYHIEM COCTOSIHHH IIelH c¢¢ OyIyImiee COCTOSIHHE HE 3aBHCHT OT mpomuoro cocrosHus [5]. Bomee crporo,
MOCIECA0BATENBHOCTh AUCKPETHBIX CIyYalHBIX BenmdMH {aq; i = 0}  Ha3pBacTCcd HpOCTOil membr0 Mapkosa (¢
JUCKPETHBIM BpemeHeM i=0,1,2,...), ECIM HMEET MECTO PABEHCTBO CICAYIOIIUX YCIOBHBIX BEPOATHOCTCH:

P(ai41 = diiy |@=0,,0i- 1=, "1, ., @0=00)=P(2i41 = diyy ;=)

3meck d,- 3HAYCHHE BEIMYHHBI ;. MHOMECTBO 3HAYCHHI CIyYaWHBIX BEIMYHH {q; i > (} Ha3pBacTCA
TIPOCTPAHCTBOM COCTOSIHHH IICTIH, 4 HOMEP i - HOMEPOM IIara.

W3 onpenencunsa Moaemn MapkoBa IepBOTO MOPSIKA CACAYCT, UYTO MOACTh batieca 00001maeT MapKOBCKYEO
MOJIEITb, TOITYCKAs JIFOObIC TIOTIAPHBIC 3aBHCHMOCTH IICPEMCHHBIX.

MMomoxwmm, uto AOC mCHoNb3yeT MOAETh MPEAMETHON OOIACTH paccMaTrpHBacMOH YUCOHOH AWCIMIIINHBI B
Buae ceManTmieckoi cetn (C,R)rae C = (¢, i € [1: n]) - MHOXKECTBO KOHIENTOB, a R = (Ty;i,j €/1: n]) -
MHOKECTBO OTHOLUCHUH MEKTY HUMH. CBA3b KOHUENTOB Cj, COTHOLICHHEM T;j O3HAYACT, YTO UL H3YYCHHS YICHUKOM
KOHLENTA ¢j € C' HEOOXOAMMO NPEABAPHTEIIBHOE U3YUECHHE UM
KoHuenTa-poaureas ¢; € C. MHOKSCTBO KOHICTTOB-POJATSICH KOHIENTa C; OOO3HAYHMM  parents (C; ) o Cij j=
1,2,..,n)

OsepreitHas MOACTh 3HAHHWH YUCHHKA MPCACTABJACT COO0M MHOMeCTBO O = (q;, i € [1: n]), tme q; -
«OIICHOYHAS» IECPEMECHHAS, CBSI3AHHAI C KOHICITOB C;, 3HAYCHWEM KOTOPOH SBISICTCS OIICHKA YPOBHS 3HAHWH
VUEHHKOM 3TOTO KOHnenTa. COBOKYIMHOCTh BCEX NEPEMCHHBIX MHOKECTBA (J, KOTOPHIE COOTBETCTBYIOT BCEM
poaUTENSAM KOHNENTA C; ,0003HAMAM parents (¢ )=(qij , j = 1,2..., n;). Ilepemennas q; onpeneneHa Ha HEKOTOPOH
IIKAJIC COCTOSHUH (B TEPMHUHOIOTHH 0aHECOBCKUX CETEH - THUIOTE3), HAPHUMED, HA JUCKPETHOH IIKAJIE CO 3HAYCHHUSIMHA
COTIHYHO» - «OTJ», «XOPOHIO» - «XOp», «YAOBICTBOPUTCIBHO» - «YA», «HCYJOBICTBOPHTCIBEHO» - «HEYI».
CBuzmeTenbCcTBAMH A1 TOATBEP)KACHUS THIOTE3bI O HEKOTOpPOM cocrostHum 8 €f "omn","xop”,"yo", "neyo"}
MCPEMCHHOM (; ABIIFOTCA COCTOSIHHS BCEX MEPEMCHHBIX parents (q;). Ha xakmom mare oOOydYCHHS I BCEX
TIEPEMEHHBIX (; IOJATAIOT M3BECTHBIMH BEPOATHOCTH HMX BO3MOKHBIX COCTOSHHH P(q; =0), a Tamke yCIOBHbIC
BEPOATHOCTH P (q; = G\qi]- =0), 65 €{" omn"" xop"," yo"," neyo"}, j=12.,n;. Takum o6pasom, Ha
TEKyHIEM Imare OOYUCHHUS COCTOSHHC OaifleCOBCKOH CETH, COOTBSTCTBYIOIICH JAHHOMY VUCHHKY, OIPEICILICTCS
COBMCCTHBIM PACHPENCHACHUE P(q1, (z,..., In) :H?_1 P(@i = 0)\dj =0)), B¢ {"omn"," xop"," yo"" neyo"}, j =
1,2, N,

OrMernMm crenyromme 00CTOSTENbCTBA. COBOKYITHOCTh YKA3aHHBIX YCJIOBHBIX BEPOSTHOCTCH OIPEICIICT
BEPOATHOCTh KAJKAOTO M3 BO3MOJKHBIX COCTOSHHH OLCHOYHOM HMEPEMEHHOM ¢; B 3aBHCHMOCTH OT COCTOSHHH
POJAMTENBCKUX OLCHOYHBIX IIEPEMECHHBIX parents ( q;). IIpu moIydeHUHN CBHACTENLCTBA 00 M3MEHCHHH YPOBHS 3HAHUH
VUIEHHKOM KAKOTO-THOO KOHIICTITA, IIPOUCXOAUT OOHOBICHHE, BOOOIIE TOBOPS, BCCH €r0 MOJC/H 3HAHHH. B kauecTse
HTOTOBOH OLCHKM YPOBHS 3HAHWH KOHIENTA C; IETIeCO00PA3HO HCIOIb30BaTh OLEHKY MAaTEMATHUYECKOTO OXKUIAHHA
OLICHOYHOHU MEPEMEHHON ¢; [6].

Kak ormewanoch Bblme, OJHOH M3 mMPOOIEM OBEPICHHOW MOJENIM 3HAHWI YUCHHKA SIBISICTCS IPoOseMa
MHULUATM3A0UH 3TOH Moaend. B paMkax paccMOTPEHHOM MOJEIH IPOIeCca OOYUCHUS, I HHUIHAJIM3AIME MOJCIA
3HAHHH YUYCHHKA MOXKET OBITh UCTIONH30BaH OAaHECOBCKUH MEXaHU3M BHIBOJIA.

YcraHoBicHHE (hakTa W3MCHCHHSA VPOBHS 3HAHHH VUCHHKOM KAKOTO-THOO KOHICNTA OCYIICCTBIIAIOT MyTCM
TECTHPOBAHKSA, U1 YETO C KAKABIM KOHIECITOM 3HAHHCBOM ceMaHTHYCCKOM cetd {(C,R) CBA3BIBAIOT HEKOTOPYIO
COBOKYITHOCTh TECTOBBIX 3afaHui. Kpome TOTO, M1 KaKAOTO M3 YUCHHKOB C KXKABIM M3 KOHLENTOB 3TOH CETH
CBSI3BIBAFOT HA0OP aTpuOyTOB, 3HAUCHHS KOTOPHIM IPUCBAWBAIOT B mporecce ¢yHkunonnposanus AOC u KoTOphIC
SIBILTFOTCSI BXOJHBIMH [JAHHBIMH U1 aJTOPHTMOB BBICOKO- W HH3KOYPOBHCBOH ajmamraumi. MHOXKECTBO TAaKHX
aTpuOyTOB MOXKET HMETh CICAYIONIMI BH: MPH3HAK «IOCCIICHU YICHHKOM JAHHOTO KOHIICTITA, YPOBEHb TOTOBHOCTH
VUEHHKA K H3YUCHHIO KOHICITA, YPOBEHb M3YYCHHOCTH YUCHHKOM KOHIICNTA, YPOBCHb 3HAHMH YUCHUKOM KOHICITA.
OTMeTHM, YTO KAKIOBIH W3 OSTHX AarpuOyTOB HWMECT, BOOOIIC TOBOPSA, CBOK MKANY OUCHKH. COBOKYITHOCTH
BEPOATHOCTEH. P(qizel), 0 €f"omn"," xop"," yo","neyo"}, i€ [1: n], a TakKke 3HAYCHUH YKA3AHHBIX arpHOyTOB
00pa3yroT mpoHITh YUCHHKA, KOTOPHIH OMPEACIHICT COCTOSHIC YICHHKA HA KAXKAOM »tamne ero padotsl B AOC. 3nanme
3TEX apaMeTpos no3eosieT AOC copMupOBaTh HHANBHIYAIBHYIO CTPATETHIO OOYUICHUS YUCHUKA.

Hcnonpzosanne nened MapkoBsa B Ka4eCTBE MOJICIIH ITPOIIECCa OOYUCHHSI pACCMOTPEHO, HAIIPUMED, B PaboTe
[2]. Homepa mo3unuit B cersx IleTpu U HOMEpA COCTOAHUI B Hemax MapkoBa B3aUMHO OJHO3HAYHO COOTBETCTBYIOT
IpyT apyry. Bo Bce MapKoBCKHE mend J0OABICHBI MOTJIONIAFOIINE COCTOSHIS U1 TOTO, YTOOBI BpeMsI padOThI MOJICITH
OBLIO KOHCYHBIM.

Takum 00OpazoM, B 3TOM CiIy4ac B MOJCIHM TNPESIAMECTHOH OONACTH OIPEAECHBI TPH THIA KOHICTTOB -
KOHIENTHl AAHHOH IPEAMETHOW OONACTH, «TECTOBBIC» KOHICTITHI M KOHIENTHI CMEXKHBIX IPEAMETHBIX OOIACTEH.
Kpome Toro, B MOIEH OTIPEICIICHBI OTHOIICHUS «3aBHCHMOCTDY, OOBCIMHCHIEY, «BKIFOUCHUCY, «IPHHAIIICKHOCTDY.
[lepBoe W3 3THX OTHOINCHHH ONPEACIICT CTPATETHIO OOYUEHHUS (IOCICI0BATEILHOCTD H3YUCHHUS KOHICITOB JAHHOTO
y4eOHOTO Kypca). Bropoe oTHONIEHHE NCIONB3YIOT UL OIMPEICICHIS CTPYKTYPHI Kypca (maparpaos, pa3neios, Ii1as
" 1.7.). TpeThe OTHOIICHHUE MPSAHASHAYCHO I 3aJaHMSA CBA3CH C KOHLCHTAMH APYTHX YUCOHBIX Kypcos. UeTBepToe
OTHOMICHHE 33/1aCT CBSI3H KOHLENTOB H3yIaeMOT0 Kypca C KOHICTITAMH TECTHPOBAHUSL.
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BoiBoa.

1. TIpegnaraem oOyUCHHE MPEACTABIACT COOOH YIMPABILICMBIN THHAMHYCCKHH MPOLCCC, HMCIOMIHH HCITBIO
JOCTIDKCHHE YUCHHKOM LEJU OOyUeHMS (MM MaKCHMAJIbHOE MPHONMKCHHE K HEH), HCXOMI M3 TEKYIICTO COCTOSHHS
€r0 3HAHMH, YMCHHN M HABBIKOB.

2. YmpaBieHHE 3THM IIPOIIECCOM BKIFOYACT B ce0s IUIAHMPOBAHHME W PEATHMBAIMIO HA KAXKIOM IIare
0OY4CHUSI COOTBETCTBYIOIIMX YUCOHBIX BO3ACHCTBHH, a TAKXKe KOHTPOIb UX 3P PeKkTHBHOCTH.
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ABTOMATHU3UPOBAHHAA OBYYAIOIIIAA CUCTEMA KBIPTHI3CKOM PECITYBJIUKH B CUCTEME
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IMoctpoeHue aBToMaTH3UpoBaHHOH 00y4aromiet cucteMsl (AOC) TpeOyeT MPUMEHCHHA MPHHITUITHATBHO HHBIX
MOJXOA0B K IPEACTABJICHHIO M KOMIIICKCHON 00paboTke 3HaHUH. CHOopMyIHpyeM OCHOBHBIC ITPHHIMIIBI IIOCTPOCHUS
AOC HOBOTO NOKOJICHHMS, OCHOBAHHBIC HA METOJAX M MOJCIIX, PA3BHBACMBIX B PAMKAX TCOPHUH HHTCIUICKTYAIbHbIX
CHUCTEM W WHKCHECPHH 3HAHWH. JTH IPUHIUIEI ONPEACIIIFOT KOHICTIIUIO MHTEIICKTYAadbHOTO TECTHPOBAHU, Oolce
AICKBAaTHYIO MPEACTABICHISIM IPENOAABATEIL O TPEOYEMOH OPraHM3aNNH MPOIIECCa KOHTPOJII M OLCHUBAHMS 3HAHUH U
MO3BOJIIFOIIYI0 PEAM30BaTh HE(OPMATI30BAHHBIC PAHEE NIEAATOTHUECKHE TIPHUEMBI H METOTUKH:

Kimrouerbie ciioBa: 00BEKT, IPUKIATHASA, MPOTPAMMHAA 00CCIICUCHHUS, 3HAHUC, CHCTCM YIPABICHUA OazamMu
JAHHBIX, I/IH(I)OpMaI.[I/IOHHa}I, TCXHOJOTHA, TCOPHUILI, HHTCIITICKTYAJIbHAAAA, CUCTCEM, MOACIb, MCTOAHKA.

AUTOMATED TRAINING SYSTEMS OF THE KYRGYZ REPUBLIC IN THE SYSTEM OF "SEBAT"

Kurshat Ozduman graduate student KSTU. 1. Razzakova, Kyrgyz Republic (996) 54-19-20, 720044,
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Computer-aided instruction system (AOS) requires a fundamentally different approach to the representation
and processing of complex knowledge. We formulate the basic principles of a new generation of AOS based on
methods and models developed within the framework of the theory of Intelligent Systems and Knowledge Engineering.
These principles define the concept of predictive testing, a more adequate representation of the teacher required the
organization of the monitoring process and evaluation of knowledge and allow you to implement formalized ecarlier
teaching methods and techniques:
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