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H.O.PU3YH, xauj. TeXH. HayK, A01l., JJHEMpONeTpOBCKUI YHUBEPCUTET
PKOHOMMKH U TNpaBa uM. A. HobGens

TEOPETHYECKHUE OCHOBbBI IIOCTPOEHUA HAYYHO-
NMHHOBAIIMOHHOI'O MHOI'OYPOBHEBOI'O KOMIIVIEKCA
NHTEHCHOPUKAIIUUA YYEBHOI'O ITPOLIECCA B BY3E
(ACIHEKT ®OPMAJIM3ALINU NIOACUCTEM)

Po3pobneHo TeopeTuuHi OCHOBM MareMaTHuHOi (opmaiizauii Ta CHHTE3y YaCTKOBHX KpUTEpIiB
MiJICHCTEM HAyKOBO-IHHOBAIIMHOTO 0araTOpIBHEBOTO KOMIUICKCY IHTEHCH(}IKAIii HaBYAJIBLHOTO
MPOIIECY 3 BUKOPUCTAHHIM 1HPOPMAI[IHHUX TEXHOIOT1H.

KirodoBi cioBa: iHTeHcuikallisi, HaBYaJIbHUM MpoI1iec, iHPOpMaIIiitHi TEXHOJIOTIH.

Pa3zpaboTranbl TeopeTHYeCKUE OCHOBBI MPUMEHEHHUsI KMOEPHETHUECKOTO MOX0/la K MaTeMaTHYecKOoM
dbopManm3auM W CHHTE3a YAaCTHBIX KPHUTEPUEB  MOJACHCTEM  HAyYHO-WHHOBAIIHOHHOTO
MHOTOYPOBHEBOT'O  KOMIUIEKCA MHTEHCH(UKAIMM y4eOHOro IMpolecca C  HCIOIb30BaHHEM
UH(OPMAIIMOHHBIX TEXHOJIOTHH.

KnroueBsie cioBa: nHTeHCHUKaLWA, yueOHbIN npoliecc, HHGOPMalMOHHbIE TEXHOJIOTHH.

Theoretical bases of the mathematical formalizasiod of synthesis of particular criteria subsystems
of scientific and innovative multilevel complex study process intensification with the use of
information techniques are developed.

Key words: intensification, study process, inforrmattechnique.

BBenenue

Bceobmiass TexHosiorn3anusi MpousBOJCTBA, OypHBIM pocT MHPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM, aBTOMAaTU3allisl HHTEIUIEKTYaJIbHbIX IPOLENYp — C
OIIHOM CTOPOHBI, JWHAMHUYHOE PA3BUTHE DSKOHOMHKM W POCT KOHKYPEHIMH,
ONpEAEIAIIME TMOCTOSIHHYIO IOTPEOHOCTh B MOBBIIIEHHH NPO(EeCCUOHATBLHON
KBaIM(UKALIMY U TEPEnoJroToBKe pPaOOTHUKOB, poOCTe HX MpohecCHOHATBHON
MOOUJIBHOCTH — C APYTOMl, IPENBSABISAIOT HOBbIE TPEOOBAHUS K CICTEME 00pa30BaHUs.

B »sT0if cBsI3u OMHON M3 KIIIOYEBBIX MPOOJIEM COBEPIICHCTBOBAHUS CHUCTEMBI
o0Opa3oBaHMs BBICHICH MIKOJBI B YKpanHE MPOAOKAET OCTAaBAaThCS MHTEHCH(UKAIIUS
y4e0HOro mpouecca ¢ MCIOIb30BaHUEM KHOEPHETHUYECKOTO IOAXO0/a, ITO3BOJISIONIETO
0000IIUTh ONBIT aBTOMATU3ALMU OTHENIBHBIX JJIEMEHTOB Yy4eOHOro Impolecca ¢
UCIIOJIb30BAaHUEM CPEJICTB MOJEIMPOBAHUS, OOpaTHOM CBsA3M, (QopMaIU3aALUU U
¢ukcauuyu CUrHaIOB Yy4eOHOM HH(pOpPMAIMKM, WHTErpuUpys HUX B pa3pabOTKy u
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BHEJIPEHHE COBPEMEHHBIX TEXHOJOTHYHBIX METOI0JIOTHI 00y4eHus [1].

IocranoBka nmpoodJieMbl

Jlist obecnieueHns: KadyecTBa 0Oy4eHUs M MHTEHCU(UKAIIMN Y4eOHOTO mpoIecca B
0o0pa3oBaTeIbHOM  YUYPEXKICHHUH HEOOXOAMMO CO3AaTh CTAOWIbHBIN, HaJEXKHO
(YHKIIMOHUPYIOIIUN HAyYHO-METOJAUYECKUN KOMIUIEKC OOydYeHUs, MpeanoJararoui
COBEpIICHCTBOBaHMUE [2]:

1. Cooeporcamenvroii yacmu YuebH020 npoyecca, BKJTIOYAONIEH:
palMOHAILHBIA OTOOpP M CTPYKTypHu3anuio ydeOHoro martepuana (YM) c ueTkum
BBIJICJICHUEM HEpapXUU OCHOBHOW 0a30BOM YACTH, JOMOIHUTEIBHON, BTOPOCTENEHHOM
uHdopmaluu; nepepacnpeieieHue y4eOHOro BPEMEHH MEXAY CaMOCTOSITEIbHOU U
rpynmnoBoil paboOTOl CTYIEHTOB; BO3MOXHOCTh (DOPMUPOBAHUS WHIWBUIYATbHBIX
TpPaeKTOpHil 00yUeHHUs CTYICHTOB.

2. Memooos u memoodonoeuii 00OyueHuss, BKIOYAIOIIMX. YIPaBJISIEMbIN
MOHHUTOPUHT  (KOHTPOJIb, KOPPEKIUIO pPE3ylIbTaTOB Y4YCOHOW JeATEIbHOCTH,
KOMIIBPIOTEPHOE  TECTHPOBAHWE); HMHCTPYMEHTHl OpraHW3allid W  YIPaBJICHUS
KOJUIEKTUBHOM M WHAUBUAYAJIBHON Y4E€OHOHN NESITEIbHOCTBIO CTYAEHTOB; METOJIUKH
oOecreyeHnsi BHICOKOW pe3yJbTaTUBHOCTU OOYYEHHUS M PABHOMEPHOTO MPOIABUKECHUS
BCEX 00y4YaeMbIX HE3aBUCHUMO OT HMCXOJHOTO YPOBHS WX 3HaHUM, WHIWBHYyaJIbHBIX
criocobHocTel 1 hopmbl 00ydeHus (IHEBHOM, 3a0YHOM, BEYSPHEH).

3. TexHnonoeuti 06yyenus MyTeM UCIOIB30BaHUSA COBPEMEHHBIX WH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TE€XHOJOTUA M  CpPeACTB  00yyeHHus, 00ecrneyrBarolIux
ABTOMATH3UPOBAHHYI) OPraHM3AlMI0  YIPaBISEMOT0 MOHUTOPUHTA (KOHTPOJIb,
KOPPEKIIMS Pe3yJIbTaTOB y4eOHOH JESITEIIBHOCTH, KOMIBIOTEPHOE TECTUPOBAHUE) H
POLIECCOB UHPOPMAIITMOHHO-METOUYECKOTO 00ECIIeUEHUS.

AHAJIU3 MOCTeHUX MyOIMKALM A

B Hacrosimiee BpeMs CyIIeCTBYET MHOXKECTBO pa3pabOTOK B 00JACTH CUCTEM
uHTeHcupukauu ydeonoro npouecca (CUYII) ¢ ucnosip3oBaHueM KHOCPHETHUECKOTO
NOJIX0/a:

1. CHUVYIl noanepxku JEKIMOHHOTO Kypca: peaan3oBaHHbIe (QYHKIUU —
TUIIEPTEKCTOBOE U FMIIEPMEANA CUCTEMbI OPraHU3ALMH JEKIUOHHOTO COIPOBOXKICHMS;
HeoOXoauMble (YHKIUMU — TMOAJEPKKA JEKIMOHHOTO Kypca, OO0ecHnedHnBaroIiero
obopatayio cBs3b (OC) ¢ oOy4aeMbIMH B KOHTEKCTE METOJOJIOTHH TPOBEIACHHS
aIalITUBHBIX U MHAWBUIyaJIM3UPOBAHHBIX Y4€OHOTO Mpoliecca.

2. TecroBeie u kouTposmpyromue CUVYIIL: peanuzoBaHHble QYyHKIMH —
peanu3aius QyHKIUU KOHTPOJIS YCBOSHUS 3HAHUN HA Pa3IM4YHbIX dTarnax ooy4yeHus (0T
TEKYIIEr0 KOHTPOJIS JIO UTOTOBOM OIEHKHM TOTOBHOCTH O0yd4aeMoro); HEOoOXOJMMBbIC
(GYHKUIUUA — KCIOJIB30BAHUE TECTOBOIO KOHTPOJISi KaK MHCTPYMEHTa OOpaTHOM CBSI3H,
CIIOCOOCTBYIOLIETO afanTaluy U UHAUBUAyau3auuu Y1I.

3. Kunacc »3leKTpOHHBIX YYE€OHHUKOB Ui CAMOCTOSITEIBHOTO U3Y4YEeHUS,
CIIPABOYHBIE CHCTEMBI: peaju30BaHHble (YHKIMM — HUCHOJIb30BAHUE TEKCTOBBIX
MaTepuajoB, CTATUYECKUX U JUHAMHYECKMX H300paKEHUM, ayamo- MU BHIEO
(GparMeHTOB, KOHTPOJBHBIX 3aJaHul; HeoOXoaumble (GYHKIUU — oOecredeHue
dbopMHUpOBaHUS WHAWBUIYAIBHBIX TpaeKTopuil (MHAnBHyann3anun) YII.

4. WurerpupoBannble ~ CHUVYII:  Hay4HO-METOAOJOTMYECKHA  KOMILIEKC
CHUCTEMHOT0 UCIOoJIb30BaHus Bcex BuaoB CUVIIL.
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Hepemennbie yacTu 0011eil mpooJieMbl

AHann3  CyIIECTBYIOIIMX  pa3pabOTOK  MO3BOJIMI  BBIBUTH  CIIEIYIOIINE
O0COOCHHOCTH

1. BonbmmHCTBO pa3pabOTOK HE HUMEET KOMIUIEKCHOTO (MHTErPUPOBAHHOIO)
XapakTepa ¥ B OCHOBHOM HAIPABJIEHO CO3/IaHUE JIOKAJIBbHBIX CUCTEM MHTCHCHU(PHUKAIIUH
VII ¢ ucnosnbzoBanueM 4acTHbIX HTHCTpyMeHTOB CUVYII onpeaenenHoro tumna.

2. Pag cymectByrommx wuHTerpupoBaHHbIX CUVYII He O0TBE4arOT TIJIaBHBIM
OPUHIIMIIAM  KJIACCMYECKOW TEXHOJIOTMM 0Opa3oBaHMs, a UMEHHO HaJU4heM
CHEAYIOUIUX NPU3HAKOB. HAYYHOU KOHYENMYaabHOCmMU W CUCmeMHOCmuU  yeneu W
colepXaHusl, WHHOBAIMOHHOCTH TIpoliecca OOy4eHUsT — OCHOBHOM  IIEJIbIO
OOJBIIMHCTBA CHCTEM SIBIIETCS aBTOMATH3alMsl CYIIECTBYIOUIMX 00pa30BaTesIbHbIX
IpoLIECCOB, a HE pa3paboTka HAy4yHOM KOHLENIMHU coBepuieHCTBOBaHua YII;
ONMUMANILHOU  peanu3ayuy  4el08eYeckKux U MeXHUYecKUx B03MONCHOCMEU —
ONTUMHU3ALMS JOCTUTAETCSI B OCHOBHOM OIISITh )K€ 32 CUET aBTOMATH3allMM PYTUHHBIX
orepanuii, a He 3a cueT pa3paboTKe M peanu3alii MHTEHCU(UKALUOHHBIX METOAOB
oOy4YeHusl; Koppekmupyemocmu 3a CUeT HaIu4dus onepamuenou u kavecmeennou OC,
NOCJIEIOBAaTENbHO OPHUEHTUPOBAHHOM Ha YETKO ONPEIEIEHHbIE LEIM — TECTOBBII
KOHTPOJIb 3HaHUN Kak uHCTpyMeHT OC, BO-TIEpBBIX, HE BCETJa CHa0XEeH TEXHOJIOTHEH
KOHTPOJISL M aHAJIM3a €ro KauyecTBa, BO-BTOPBIX, YaIE BCErO UCHOJIB3YETCS TOJIBKO IS
¢ukcauuu M HakoIUleHHs uHPoOpMaluu 00 ypOBHE 3HAHUN U yMEHHMH OOydaeMbIX;
2apanmuposaHHocmu  pe3yibmamos — pa3zpabaTbiBaéMble CHUCTEMbl HE Bcerja
CIOCOOHBI TapaHTUPOBATH IIAHUPYEMbI YPOBEHb 3HAHUU ISl CTYJEHTOB Pa3IMYHbIX
YPOBHSI MOJATOTOBKH U (pOpM 0OyUeHHUS.

3. Ilpakthuecku OTCyTCTBYyeT OOOCHOBAaHHME COCTaBa M MareMaTHdecKas
dbopmanuzanus KoMmIiekca nojacucrem, BkitoueHHbix B CUVYTI, a Takke MeToaoiorus
CUHTE3a YaCTHBIX KPUTEPHUEB MOACUCTEM.

Heablo cratbu sBiseTCS pa3paboTKa TEOPETUYECKHX OCHOB MPUMEHEHUS
KHUOEPHETUYECKOTO MOAX0/Aa K MaTeMaTH4ecKoi (hopmanu3aluyd U CHHTE3Y YacTHBIX
KPUTEPUEB TOJCUCTEM HAYyYHO-MHHOBAIMOHHOIO MHOT'OYPOBHEBOIO KOMILIEKCA
uHTeHCcupuKamuu  ydeOHoro mpomecca (HUMK HMVYII) ¢ wucnoms3oBaHueM
uHpopMannoHHbIX TexHonorui (UT), obecreunBarommx CHCTEMHOE UCTIOIh30BAHUE U
UHTErpanuio. 1) METOJOB  ONTHMH3ALWH, CTPYKTYpH3alluK W B3aUMHOU
CKOPPEIIMPOBAHHOCTH CcoJiepkaTtebHOl vacth YII; 2) TeXHONOTHiA KadyeCTBEHHOTO
UCITIOJIb30BaHUSI TECTOBOTO KOHTpPOJIA Kak MexaHu3Mma uHTeHcudukanuu YII;, 3)
COBPEMEHHBIX aJaNTUBHBIX 00pa30BaTEIbHBIX METOJOJIOTHM HWHAUBUAYATU3ALNH
npoiiecca 0o0ydeHus; 4) yHHPHUIMPOBAHHBIX HH(OPMAIMOHHBIX 00pa30BaTEIbHBIX
CUCTEM, MAKCHMQJIbHO  aJalTHPOBAHHBIX K  CYHIECTBYIOUIEH  IPOTrpaMMHO-
TexHojornueckout miarpopme BY30B Ykpaunsl.

ITocTanoBKa MpoodJieMbI

C nenbio peanu3aldyd CUCTEMHOTO MOJAX0/a K pa3pabOTKe CUCTEMbl YIpaBiICHUS
CIIO)KHBIM OOBEKTOM aBTOpamMH ObUI MPEAJIOKEH HWHTETPAbHBIM alroOpuT™M, B
pe3ysbTaTe BBIMOJHCHHUS 4YETBIPEX JTarmoB  Kotoporo [3] 0OOCHOBaH COCTaB M
copMupOBaHa JIEKOMIIO3UIIMOHHAS HEpapXUyeckas CTPyKTypa HH(OPMALMOHHOTO
B3anMoieiicTBus U KoopauHanuu noacucreM HUMK UVII (puc. 1).
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VposeHs X Zi l
SATHIANI = ¥
P Harencubnrramug yuedHoro noponecca BV3a
CTpaTerHn | 1
BV3a |L T_ _______ e _]:_______Z ______ _¥_I
Zn Z13 i 12 l
i e A S~ e - |
| IToacucTemMa | | INogcncTema IYuE I IToacucTeMa |
X | ONTHMHIALHA Ynl X | OITHMH3AIHHE Ka9ecTBa | i I 2 OIITHMH3AITHA IYU
N roose ,| kauectsa ygebHOro I 4 > YVHKIHOHHPOEAHHA X, | KatecTsa MeTozmH |
st MaTepHaga | o 0bpaTHOH CBASH kfﬂi obygeHHs
00yIeHHE :
_____________ 1 | i [=8 | E F=—= 7
Zin l : Zin l i Zyan | 121 l I Zia l ; Zyz l 132
| | v
X11 TToacucTema | ITogcucTeMa TToacucTeMa X#zz TloacHcTeMa :?'111
,| TOBBINEHHT e J' ONTHMH3AUHHA ONTHMH3AOH | L OOTHMHIAINN |i _. IToacHcTe- 13p Ilozcuctenma Yo
CHCTEMHO- “‘} KauecTea X HKaueCTEa |y | HKagecTsa (il | Ma MHIMBH- - ONTHMH3ALHH 5
W12 | CTPYETypHOT | — *  MaTepHana, » TEXHOJOIHH o curmama |} ayanmsamm spgexTrEHOC
» 0 KauecTea ¥ HCIOMB3YeMO OpraHH3alH *| obpaTHo# e ygebHOTO [T% THYCBOSHHA
K yuebroro  |[Yiir ro 118 » H0OpaTHOH Yi CEA3H ir npouecca MaTepHalIa
2 MaTepHaia OpraHH3alHA CEA3H i
obpartHOH V3 111 Va T Vs
T ) % L3 ry [}
Ui | Uz o [ Unz : Yin | Uia1 | Uiz
[V pOEeHb MeTOIOIOr IS cKofl MO AT TORKH

Puc.1. Uepapxudeckas cTpykTypa HHGOPMAIIMOHHOTO B3aUMOICUCTBUS U
koopauHanuu noacucremsl HUMK MVYII ¢ ucnions3oBanunem UT

C 1enbI0 COBEPIICHCTBOBAHUS COOEPIAHCAMENbHOU Yacmu yuebHo2o npoyecca Ha
YpPOBHE METOJ0JIOTUYECKONW MOJATOTOBKU BblJeNeHa mnoacucrema Vi “lloBbieHus
CHUCTEMHO-CTPYKTYpHOro KadectBa YM", oOmias martemaruyeckas (opmanuzanus
KOTOpOH MOJKET OBITH 3anucaHa B CIIeYIOIIEM BUJIE:

f111 (X 111 ’Ylll ! lel ’U 111 ) - extr (1)

rae Xy, = {Xllll, X an} — MHOYECTBO 3JIEMEHTOB BEKTOpa BXOJAHON MHGOpMAIIUU
nojacuctemMel Vi, Y, :{Yllll,Yﬁl,YjJ}
uHbopMalid HoACUCTeMBbl Vi, Z), —
ONTUMAJBHOCTU TojAcucTeMbl Vi, U, —
(rabymma 1).

Tabnuua 1.IlapameTpsl cucTeMbl yIpaBIeHUs MOJCUCTEMOM MOBBIIEHUS
CHCTEMHO-CTPYKTYPHOTro Kadyectsa Y M

MHOKECTBO JJIEMEHTOB BEKTOpa BBIXOJAHOMN
MHO>KECTBO DJIEMEHTOB BEKTOpa KPUTEPHUEB
ITOPUTM YIPaBJICHUS MOJcUcTeMoi Vi

[TapameTpsl O06o3HaueHne HazBanue nmapameTpa CUCTEMBI YIPABJICHHUS
Bxonuas X1 Marepuan a1 caMOCTOATENbHON pabOThI
uHpopMaLust X2, Marepuan 11 JTEKIUMOHHBIX 3aHATUN
X1 X3, TecToBbI MaTepuan
B vl Koncnekt nexuuii s caMoCToATeNbHON paboThI

BIXOJHAs 111 CTY/ICHTOB
uHpOpMAIHS 2 - "

v Y Cnaiii-KOHCIIEKT JUIsl JIEKIIMOHHBIX 3aHATHI
111 )
Y3, TecToBbIl MaTepuan
u
K CTpyKTypuUpOBaHHOCTh
Kpurepuii
puTep Ky, IlomaoTa
ONTUMU3ALUHU -
7 Kys MHOroBapuaHTHOCTh
111
Kye KoppenupoBanHocTs BapranToB Gpopm YM
A OBpPUCTUYECKUI ANTOPUTM MOBBIILIEHUS CUCTEMHO-
aroput™ U, U,
CTPYKTYpPHOrO KayectBa YM
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VYnpasieHue IIPOLIECCOM (GYHKIMOHUPOBAHUS  JTAHHOU HOJICUCTEMBI
OCYIIECTBIISIETCS. C TMOMOUIBIO Pa3pabOTaHHOTO 3BPUCTHUYECKOTO anroputma U,
NOBBIIEHUS ~ CUCTEMHO-CTPYKTYpPHOTO  KadecTtBa  YM, o0ecrnevnBaroIIero
MaKCUMM3alMI0 CYMMbI B3BEHIEHHBIX COCTAaBISIONIMX  IOKa3aTelsl KadyecTBa
dbopmupyemoro YM Ha 3Tane MeToA0I0THIeCKOi moaroToBku YII:

Zy1y =W, Ky +W, [KG + Wy DK +w, (K —» max (2)

rae Wi, Wo, Ws, W; — BECOBBIE KOI(PPUIMEHTH 3HAYUMOCTH COOTBETCTBEHHO
IIOKA3aTeIIeH:

a)  CMPYKmMypupo8aHHOCHu (K, Ipe/IoJIararoren BBITIOJTHCHHE

nexommosuiu [ ; (Xs) TayOuHbl S Bcex Tpex ¢opM YM — jisi caMOCTOSITETIbHON H
JICKIIMOHHOM paboThl, a Takxke TectoBoro Marepuaia (TM):

@, (X24) = FIME (X240, ME (K )se M E (X ) = Y (3)
®,(X2,) = FIME(X20) ME (X 2y)seeaME (X )} = Y2 (4)

0, (X2)= FIME (X2 M (X2 )M (X = Y2, (5)
IpHYeM, ‘Dl(xlln) ~ ¢2(Xf11)~ CD3(X1311). (6)

0) noanomsr (K\,), mpeamoararoliei MaKCHMalbHOE OTOOPaKEHUE BO BCEX TPEX
dopmax YM mnonHOro MHOXectBa |M| HEOOXOMUMBIX JJISI M3YYCHHS JUCIUILTAHBI
CTPYKTYPHBIX Y4COHBIX 3JICMEHTOB!

Ms(xinu)) 0 MS(Xin(z)) a..0 M:(X1111(m)) = ME(X1211(1)) 0 MIL_I(X].Zl:I(Z)) 0..0M E(Xfu(m)) =
= M'IL'I(Xl?)ll(l)) 0 M1L'l(x131](2)) 0.0 M‘:'J(Xflj(m)) :|M| (7)

B) muocosapuanmnocmu  (KY), Tpeanojarampimeid MHOAroToBky YM B
HECKOJBKUX (hopMax — KOHCIEKTa JIEKIHUH JUIsi CaMOCTOSTEIBHOTO HW3ydeHHs Y.,
CJIalI-KOHCIIEKTA JICKIMK Y,5, U TECTOBOI'O MaTepuaia Y5 ;

r) Koppenuposannocmu (p — KOPPEIAIUOHHBIA KOIPPUITUSHT) BapHAHTOB (HOpM
YMu T™M (Kll<J6): <Y1111’Y1211’Y1311> =p- (8)

[Tonyyennass B pesysbraTe (DYHKIMOHUPOBAHHS MOJCUCTEMbI Vi COBOKYITHOCTB
tecToBbIX 3amanuid (T3) Y}, coriacHo KIaCCHYECKOW TEOPUHM TECTUPOBAHMS JIOJIKHA
MOJIBEPTHYTHCS MPOIEAYPe ONTUMH3AIMK TOKa3aTenei kadectBa (moacucrema Voy):

f112 (X 112 ’Y112 ’ Z112 ’U 112 ) - extr (9)

rae Xy, = {Yfil, X0 Xflz} — MHOYKECTBO 3JIEMEHTOB BEKTOPA BXOJHOW MH(POpMAITHH
nojacuctembl Vo, Y, = {Ylllz,Yﬁz,Yflz,Yl‘iz} — MHOJKECTBO 3JIEMEHTOB BEKTOpa BBIXOIHOM
uHbopMaluu mnoacucteMel Vi, Z,,, = {lelz, Zflz} — MHOJKECTBO JJIEMEHTOB BEKTOpa
KPUTEPHEB ONTHUMAIBHOCTH MOJACHCTeMbl Vi, U,, — aJroOpuT™M yIpaBICHUS
nojacuctemoit Vs, (tadmuia 2).

Tabnuua 2 IlapameTpsl ccTeMbl yIpaBIEHUS TOJCUCTEMOMN ONITUMU3AIMU Ka4yeCTBa
MaTepHalia, UCIOJIb3yeMOro JJisi OpraHu3alMi OOpaTHON CBSI3U

O06o03Hay
[TapameTpsl eI HasBanne nmapamerpa cucTeMsl yIpaBieHUs
1 2 3
3 o)
Bxoanas Y TecToBbIM MaTepHuan
vH(pOpManus X, | Vposens cioxuoctn T3
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X0 X2, OTalloHHOE BpeMs BBIIOIHEHHS T3 pa3IMYHON CII0KHOCTH

[Ipomomkenue TabauIBI 2

1 2 3
Y., [Tepepaborannbie Bonpocs T3
Beixoanast Y3, [lepepaboTanHble YpOBHH CIIOKHOCTH T3
HHpOpMALs V3 [lepepaboTanHOe 3TaTOHHOE BpeMsl BbINoaHeHus T3
Yii2 12 Pas3IMYHOM CII0KHOCTH
Y5, dakThuecKoe BpeMs BBIITOIHEHUS T3 pa3inuuHON CI0KHOCTU
Ka HanexHocTtsb
Kpurepuit Ky, BanunHocTh
ONTHUMM3ALUU .
7 Kya Juddepenmpyromnas cnocoOHOCTb
112
|
E OKOHOMUS BpEMEHU
Ui AnroputM 3Kcpecc-aHanu3a kadecrsa TM

Anroput™ U, OBPHUCTUYECKUN aJTOPUTM PACIIMPEHHOTO aHAIN3a KauecTBa

™

VYnopasnenue — mponeccoM  (PyHKIMOHUPOBAaHUS ~ JaHHOW  TMOJCHUCTEMBI
OCYIIECTBIISIETCS. C MOMOILBIO Pa3padOTaHHBIX aBTOPAMH AJITOPUTMOB U, :{U 1112,U1212}
COBEpPILIEHCTBOBAHUSI OpPraHM3allMd OOpaTHOM CBA3M Ha O3Tale MeETOJO0JOTHYECKOM
noarotoBku YII:

1. Aqroput™Ma  sKchnpecc-ananiu3a  KadecTBa  TECTOBOTO — Martepuana U,
NPUMEHSIEMOT0 Ha HAaYaJIbHBIX JTallax HCIOJb30BaHHsA TecToBoro marepuana (TM),
XapaKTEePU3YIOIIETOC HETOCTATKOM CTaTUCTHYECKOTO MaTepuaia U 00eCreynBaroiero
ONTHMHU3AIMIO CYMMBI B3BEUICHHBIX COCTABIIAIOIINX MOKa3aTelsl KauecTBa YM,

211, = Wg K + W 0K, +w, DK + W, LE, g — extr, (10)

yTEM:
a.  CHwkeHus mpyooemxocmu E,, npoyecca HOPMUPOBAHHS TOTHOM
KOPPEJSILMOHHON MaTpULbl PE3YIbTATOB TECTUPOBAHMS 110 YKa3aHHOMY Y M nytem
(bopMaM3aIi METOI0JIOTHH €€ TTO3TAITHOTO rapaHTupoBanHoro (P=1) morydenue u3
JIBYX HEMOJHBIX MaTPHUI[ — PE3yIbTATOB MIPEABAPUTEIHHOTO U KOHTPOJIBHOTO
TECTHPOBAHUS B paMKax OJHOTO Y4eOHOTO 3aHATHs (METOABI 00paboTku — M3 1M 3,):

MATR= MATR, 0 MATR,, (11)
pUuYeM:

— 00111ee CyMMapHOE€ KOJMYECTBO TECTOBBIX 3aJlaHuil K, MOIy4eHHBIX KaKIIbIM
JMIIOM Ha 3tamnax npeaaputenbHoro (KOL,) u konTposnbHoro (KOL, ) TecTHpoBaHUS,

paBHO cymme onemMeHToB TM, KOTOpeIi OTOOpaH [Uisi pacCMOTpPEHHUs Ha
3alUTAaHUPOBAHHOM Y4eOHOM 3aHATUH Y5,

KOL, +KOL, =K (12)

— KaXIblii 00y4YaroluUics B MPOLECCE MPOX0KIEHUS ITANOB MIPEIBAPUTEIBHOTO U

KOHTPOJBHOTO TECTUPOBAHMUS MOJIy4aeT B CIYYallHOM IMOpsIKe Bce Bompockl TM  0e3
TIOBTOPOB Y3,

Y1311_P O Ylil’Ylgll_K O Ylil (13)
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Y1311_P O Y1311_K DY1311 (14)
Y1311_P N Y1311_K =0 (15)

0. [loBermienust xavecmea K7, K7, Ky, TM nyTeM O0O0OCHOBaHUS
eJIeCO00Pa3HOCTH MPUMEHEHHUS] METOIMKH IKCIEPTHOM OIeHKHu M, kauectBa TM c
YYETOM JIOMOJHUTEIbHBIX IHUHAMUYECKUX IIOKa3areyied R2, KOHTpPOJIS HW3MEHEHUE
3HAHMI B peajJlbHOM MacIITade BPEMEHHU, COCTOAILEH B:

— CpaBHEHUH NOKAa3aTeJIEH MOJHON KOPPEISIIUOHHON JKenpecc-MaTpullbl KOR U
JUHAMUAYECKHUX KOPPEJSILIMOHHBIX HKCITPECC-MATPHUII-CTOIOIIOB pEe3yJIbTaTOB
npeapiaymero KOR, U KOHTPOJILHOTO TecTupoBaHusd KOR,

— (opMHpOBaHMM TIO pe3yibTaTaM CpPAaBHEHHUS SKCIEPTHOW OILEHKUA CIHCKa
TecToBBIX 3a1aHuil (T3), BHI3BIBAIOIIMX COMHEHUE C TOUKU 3PCHUS UX KaYeCTBa:

EQ, =(EO_GR,EO_EZ,), (16)

rie EO_GR — JMHIBHCTHYECKAas IIEpEMEHHAs, NpPUHUMAIONIas OJHO W3
cinenyrommx 3HadeHui: EO_GR ={Her pocra 3Hanuii, CHmwKeHHe 3HAHUH, Pe3kwmii
"Bemieck” 3HaHui}; EO_EZ,— 3KCIEPTHOE 3aKIIOYEHUE O MPUHATHH TOCICTYIONINX

perieHuii no koppektuposke T3.
2. DBPHUCTHYECKOTO alropuTMa aHainusa kadectsa TM U7, [4, 5] Ha ocHOBaHWU

TIOKa3aTeNsl hakmuyeckol ckopocmu BBIIOTHEHHS T3 pa3IudHOMN CII0KHOCTH,
IPUMEHSIEMOT0 Ha ATare MOJHOIEHHOTO PAaCIIMPEHHOTO aHAIM3a U 00CCIICYHBAOIIETO
MaKCUMH3AIMI0 CyMMBI B3BEIIICHHBIX COCTABIISAIONIMX MOKa3aTess kauecTBa TM,
Z%, = Wy (K +wy, K, +w, (K — max, (17)

MyTEeM MOBBIIICHUS
a) oughgepenyupyoweii crocoOHOCTH Tecta K72, 3a cUeT pa3paboTKH |

(o]

peanuzanus anroput™Ma M2, M % uieHTUUKAIUN YPOBHS CIOKHOCTH W T3:
V(¥ = WM () MF ()M (Y} (18)
0) kauecmsa TM K2, K?2,, K2, 3a cueT pa3paboTku 1 (HhopMaau3aliiu:

(0]

— 3BPUCTUYECKOIO aJiropuT™Ma M2,, M S paclMpeHHOro aHanusa kauyectsa TM Ha
OCHOBAHHMHU TMOKa3aTeNsl (PaKTHUYECKOM CKOPOCTH Y,;, BBIMOJHEHHS T3 pa3audHOro

YPOBHS CJIOKHOCTH.
if Low; (%) < Low,, (%) andHigh. (%) = High (%), thenPROBLEM, = -1,
if High. (%) < Low, (%) andLow; (%) = High,, (%),thenPROBLEM, =+1, (19)
elsePROBLEM, =0
rae Low: (%) m High (%) — COOTBETCTBEHHO MPOLIEHT TECTUPYEMBIX, CKOPOCTh

BBITIOJTHCHHUSI KOTOPBIMH  i-20 T3  COOTBETCTBEHHO HHWXe (WM IPEBBIMIACT)
HOPMAaTUBHYIO Y.3,; Low, (%)u High, (%)— 3KCIIEpTHO YCTaHOBJIEHHAs COOTBETCTBEHHO

BEPXHSAS Y HUKHSIS HOPMBI 3HaueHU Low: (%) u High: (%).
—CTaTUCTUYECKOW M2, IBPUCTHYECKOWM M, M DKCHEPTHOU M ?, TpOLEAYPHI

nepepabotkn TM, TO3BOJSAONMIEH yCTAaHOBUTh NPUYUHBI W MYTH YCTPAHCHUS
"mpo6aeMHoCcTH" BOIIPOCcOB EO,:

- EQ, =(EO_GR,,EO_EZ,), (20)
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rne EO_GR, — JMHIBHCTHYECKAs MNE€pPEMEHHas, IPUHHUMAOIIAsg OJHO U3
crenyromux 3HadeHuid: EO_GR,={3aBbIlmeHHas CIIOXHOCTH BOINPOCA, 3aHWKCHHAS
CJIOXKHOCTB Bompoca}; EO_EZ,— dKCIEPTHOE 3aKIIOUEHHE O MPUHATHH MOCIEAYIOMNX

peleHul no koppekruponke T3.
1 2 3
Hamnune kauectBeHHoro TM Y,;,,Y5,,Y 5, CIYKHAT HCXOAHBIM MaTEpPUAIOM IS
pa3pabOTKU 3IIEMEHTOB YNPABIAEeMO020 MOHUMOPUHed — TOJACUCTEMBI "ONTUMHU3AIIH
KayecTBa TexHOJIOTHH opraHu3anuu OC (METOIUKH TeCTOBOTO KOHTPOJIA)" V3 KoTOpas
B MaTeMaTH4eCcKon (hopmMe MOKET OBITh 3aIMCcaHa B CICAYIONIEM BHIE:

f121 (x 121 7Yl21 ' ZlZl ’U 121) - eXtr (21)
e
Xy = {Ylllz,Yﬁz, X Xfp] — MHOMKECTBO DIIEMEHTOB BEKTOpa BXOJIHOW HH(pOpPMAIUH

noJicucTeMbl Vs, Ym:{Yllﬂ,Yél,YfZl,Yl‘;l} — MHOJKECTBO JJIEMEHTOB BEKTOPa BBIXOJHOM
uHpOpPMAIUK TOACUCTEMBI V3, Z,,, — MHOXECTBO 3JEMEHTOB BEKTOpa KPHUTEPHEB
ONTUMAILHOCTH TOACHCTEMBI V3, U, — alrOPUTM YIpaBJICHUS MOACHCTEMON V3

(rabmnuma 3).
Ta6suna 3I1apaMeTpbl CHCTEMBI yIIPABICHHS TOACUCTEMOM ONTUMH3AIIUH
KadecTBa TexHoJoruu opranu3aiu OC (METOAMKH TECTOBOTO KOHTPOJIS)

[Tapametpsl | O6o3HauEHUE Haszpanue napamerpa cCucTeMsl ynpaBiICHHUs
Y, Bompocs T3
Bxognas Y3, YpoBHu cinoxHoctu T3
uHpopmanus X1, CreneHb CI0KHOCTHU PAa3IMYHBIX TUIIOB T3
X121 ['paHnYHBII POLIEHT MPAaBUIIBHBIX OTBETOB Ha T3

X 2
121 B 3aBUCHUMOCTH OT CTEIEHU CI0KHOCTH

MHupopManus o IpaBUiIbHBIX (HENPABUILHBIX )
OTBETAxX CTY/EHTA

BeixoaHas v Wubopmaryst 0 GaKTHIECKOM BPEMEHH,
uH(OopMaIys et IOTPAYE€HHOM Ha IPAaBHJIBHBIE OTBETHI

1
Yl21

Y01 ve @aKTUYECKUI NPOLIEHT MTPAaBUIbHBIX OTBETOB HA
. T3 B 3aBUCHUMOCTH OT CTENEHH CIOKHOCTH
Y5 KonnuecTBo npoiieHHbIX YPOBHEN clIoKHOCTH T3
Ky AanTUBHOCTH
Kpurepwii K., D¢ (HEeKTUBHOCTH UCTIOIB30BAHUS PECYPCOB
OINTUMHU3ALUHA Kygs MHOroBapuaHTHOCTb
Zin Ky JleMOKpaTHYHOCTh
Ey; DKOHOMHS BPEMEHH
Auropuy U, U, AJlanTUBHAS. METOJIMKA MTPOBEJECHUS TECTOBOTO

KOHTPOJIA 3HAHUU CTYACHTOB

VYipasiieHHEe NPOLECCOM pELIEHUs TaHHOW IIOACUCTEMBI OCYILECTBIAETCS C
OMOUIbI pa3paOOTaHHON aJanTUBHOM METOJIMKHM MPOBEAECHUS TECTOBOTO KOHTPOJIS
3HaHWH CTyAEeHTOB U,,, [6], oOecneunBaromieli MaKCUMH3AIUI0 CYMMBI B3BEIICHHBIX
COCTABIAIOIIMX  I[I0Ka3aTesss KadyecTBa  TEXHOJIOTMM  OpraHU3allu  METOLUKU
IIPOMEXYTOYHOr0 |3, ¥ HUTOroBOro |  TECTOBOIO KOHTPOJSA Ha drame
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METOJIOJIOTUYECKOUN MOATOTOBKU YII:
Z150 = Wy DK g + W, TK Y, + Wi K + Wy, DK + Wi [Eg — extr (22)

a) OnTuMmu3auu MoKasareis demoxkpamuunocmu K], W MHO208apUAHMHOCHU
K,s OpraHW3aIliy TECTOBOT'O C€aHca 3a CYET pa3padOTKH W peaju3alliy MPUHIIUIIOB:
OTIpE/ICIICHUSI CTEIICHU CIIO)KHOCTH X,,,(t) B 3aBUCHMOCTH OT 3HAYCHHS BEPOSTHOCTH
yraapiBanus P' st T3 pasubix tunos (t); mocnemoBaTenbHOM momaun T3 pasHbIX
THUIIOB B IOPSIJIKE YMEHBIICHUS YPOBHS CIIO)KHOCTH,

0) OnTumwuzamuu  mokazatens  adanmusnocmu K.,  aghgexmusnocmu
UCTIONIb30BaHUsl pecypcoB K,, W 9KOHOMuu BpEeMEHH E,, 3a CUET pa3pabdOTKH H
pealn3aIuy.

— aIropuTMa OMNpEACIICHUS IOCICIOBATSILHOCTH Tojaaun T3, cOCTOSIEero B
ompeeieHud HeoOXOIUMOCTH TIEpeXo/ia Ha CIEIYIOIINA YPOBEHb TECTUPOBAHUS TIPU
YCJIOBHM TIPEBBINICHHUSI 3HAYCHHS TI0KA3aTessl TPAaHUYHOTO MPOLEHTAa X[J,(t) s
3aJlaHuil OTIPEICTICHHOTO YPOBHS HaJl 3HAYCHHEM ToKa3aTess (aKTHISCKOro MPOIeHTa
Y,5,(t) MpaBMIILHBIX OTBETOB Ha T3 TEKyIIEro ypoBHs, a B MPOTHUBOIMOJIOKHOM ClIydae —
IIpEephIBAHMS TECTOBOTO CEaHCa,

0,if Yl?éz(t) < X1222(t) =S U0 - Xllzz(t) = Xllzz(t -1)
S OB e oy T - (23)
R(s)s =5- Xllzz(t)

— TmpaBuia JOCTATOYHOCTH ) TPOXOXKIAEHHUS CTYJEHTOM B  TIpOIecce
KOMIIBIOTEPHOTO TECTUPOBAHUS OIPENEICHHOTO KOJWYecTBa THIOB T3, KOTOpoe
3aBUCHT OT (PaKTUUECKU YCTAHOBIEHHOTO B MPOIIECCE TECTUPOBAHUS YPOBHS 3HAHHNA U
YMEHHH KaKJIOTO OTAETHHOTO CTY/ICHTA!

UR =(R3,EO_U), (24)

rae RS — KOJMYECTBO MPOMJIEHHBIX YpOBHEW cliokHOCTH THHOB T3; EO_U —

A= s 2
Lif Y5, (1) 2 X (1) =

IKCHEPTHOE 3akitoueHue (pedTuHr, crtaryc) o0 YpOBHE YCTOWYMBOCTU 3HAHHIA
cryaeHTa, EO_EZ,— 5KCHEPTHOE 3aKJIIOYEHUE O NPUHATHU IMOCIECAYIOIINUX PELICHUN

o KoppekTupoBke T3.
4 1 2 3
KauectBennsii T™M Y,3,,Y5,,Y,;, ¥ ONTUMAIbHO OpraHU30BaHHAs MPOLEAYypa

MPOBENICHUS TECTOBOIO ceaHca U,,; CIIy>KUT OCHOBOM JJi pa3pabOoTKu U hopMau3aiiu

noacucreMsl "Ontumuzanuu kadectBa curHana OC (uaeHTU(UKAUM pPe3yNIbTaTOB
KOHTPOJISl 3HAaHUH)", KOTOpas B MaTeMaTH4eckod (opMe MokeT OBITh 3amucaHa B
CJIEIYIOIIEM BHJIE!

fl22 (X 122 ’Y122 ' Z122 ’U 122 ) - extr (25)

rjae X122:{Yllzl,\@l,Yﬁz,Xllzz,Yliz} — MHOXKECTBO D3JICMCHTOB BEKTOpa BXOIHOM
uHGOpMAIMKA  TOACUCTEMBI  V4— MHOKECTBO JJIEMCHTOB BEKTOpPA BBIXOHOM
uHopMaru moacucteMsl V4, Z,,, — MHOXECTBO 3JIEMEHTOB BEKTOpa KpPUTEPHEB
ONTUMAILHOCTH TOACHCTEMBI Vy U,,, — aJIrOpUTM YMpaBICHUSA MOJACHCTEMOU V,
(rabnuma 5).
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Tabnuna 5.IlapamMeTpsl cUCTEMBI yIIpaBICHUS MOJACUCTEMOMN ONTUMHU3AIUU
kadyectBa curHana OC (uneHTHUKANUU pe3yIbTaTOB KOHTPOJISl 3HAHHIA)

[Tapametpsl | OOGo3HaUYeHHE HazBanue mapamerpa CHCTEMBbI YIIPABICHUS
Vi WNudopmanus o mpaBUIbHBIX (HETPABUIIBHBIX )
121 OTBETAX CTYIEHTA
Bxosas Y2, Nudopmarus o (I)aKTI/I‘{CCKOMvaCMCHI/I,
MOTPAYeHHOM Ha TPABHIBHBIA OTBET
I;P:i)opMaHHH Y2, YpoBHu cnoxHoctu T3
X CreneHb CII0O)KHOCTH Pa3IUYHbIX TUTIOB T3
v, DTanoHHOE BpeMs BbITONIHEHUS T3 paznuuHon
CJIOKHOCTH
Y, WNudopmanus o mpaBHIbHBIX (HETPABUIBHBIX )
OTBETAaX CTYACHTA
Y2, Nudopmarus o pakTHuecKoM BpeMEHH,
MOTPAYCHHOM Ha TPABHJIbHBIC OTBETHI
DaKTUYECKH MPOLIEHT MPaBUIBLHBIX OTBETOB HA
Brixognas Y3, TECTOBbIE 3aJJaHMsI B 3aBUCUMOCTHU OT CTEIIEHU
uHpopMaus CJIO)KHOCTH
Y, v PesynbTupyromiee KoauuecTBo 0amioB
1 Yoz = {Y1;2R Nizor }
R2, YPpOBEHb YCTOMUYUBOCTH 3HAHUH
R0 KoadduimenT koppensiuuu Mex1y psaaMu
(aKTUYECKOT0 1 HOPMAaTUBHOTO BPEMEHH,
MOTPAYEHHOT'O Ha MPaBUJILHBIA OTBET
Kpurepmnii Ko OOBEKTUBHOCTh
ONITUMHU3AIIH KT A
"z, k2 JICKBaTHOCTH
Anroputm U ANTOPUTM aJanTUBHON MACHTH(PUKAIINHA
U.p 122 pE3yJIbTaTOB TECTHPOBAHUSI

VYmpaBiaeHue MPOIECCOM PEIICHHUS aHHOW TOJCUCTEMBI OCYIIECTBISECTCS C
MOMOIIIBIO  Pa3pa00TaHHOTO AJITOPUTMA AJANTHBHOW HIACHTU(DUKAIIMU PE3yIhTaTOB
TECTUPOBAHUS C YUCTOM JAMHAMHYECKOTO Koddduiumenta U,,, [7], obecrieunBaromieit
MAaKCHMHU3AIMI0 CYMMBI  B3BEIICHHBIX COCTaBIISIONIMX  IIOKa3aTels KavyecTBa
TEXHOJOTHMH  OpraHW3allid  METOAMKH  TECTOBOTO  KOHTPOJS  HAa  JTare
METOJIOJIOTMYECKOU MOATOTOBKU YII:

Z,5, = Wy Ky + W, Ky, - max, (26)

MyTEeM:

a) OnTuMmm3anuu Mmokasareis odowvekmusHocmu K, Tpolecca HIASHTH(PUKAIAN
PE3yJIbTATOB TECTOBOTO KOHTPOJIS Y3, 32 CUET OOOCHOBAHUS B KAUeCTBE MHCTPYMEHTA

OILICHKHM CTETNEeHM YCTOMYMBOCTH RY, 3HaHHUM KOdPPHUIIMEHTAa KOPpEIsiuuu RS, MEXKITY
psagamMu  (pakTUYeCKOro Y,,, W HOPMATHBHOTO BPEMEHH XJ,, IOTPAYCHHOTO Ha

IIPABUJIBHBIA OTBET;
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0) OnTumu3anuu IokKaszarenas adexksamuocmu K[, Tpolecca HASHTU(PUKALNN
pe3yJabTaTOB TECTOBOIO KOHTPOJIA 3a CUeT pa3pabOTKU M peanu3alvd MeXaHu3Ma
3allUTBl  OT 'yraabiBaHus ~ EO_UG NpaBWIBHBIX OTBETOB — HCHOJb30BaHMS

JUHAMUYECKOTO KO3 (ULMEHTa i1 peaju3alud alropurMa KOPPEKTUPOBKHU
(akTHUECKOT0 HAOPAHHOTO KOJUYECTBA OA/UIOB Y5, B 3aBUCHUMOCTH OT. BEJIMYUHBI

ko3 dunreHTa Koppemsinua RS, MexIy PaKTHIECKUM Y,5, 1 HOPMATUBHBIM BPEMEHEM
YS,; YPOBHS CIOXHOCTH BOIpoca Y5,; CTEINCHH HECOOTBETCTBUS JTAJIOHY
(baKTHYeCKOro BpeMeHH, MOTPAYeHHOI0 Ha MPaBUJIbHBIN OTBET:
EO_UG =(EO_RS,,EO_PREO_ID), (27)

rie EO_R}, — JMHIBUCTHYECKAas IE€peMEHHas, MPUHUMAIOIIAs OJHO U3
cienyrommx 3HadeHwmi: EO_ R ={[IportuBomnosioxxHass wix ciadas, YMepeHHas
Cpenusisi u cwiibHasi}; EO_PR — 3BPUCTUYECKOE MPABUIIO O MPUHITUU TOCIIETYIONIX
pelieHnil Mo KOPPEeKTUPOBKE TECTOBBIX 3aaHuil; EO_ID — anropuT™ UAEeHTU(DUKAUN
pe3yabTaToB TecTupoBaHus (Tabmuima 4).

Tabnuna 4 Anroput™ aanTUBHON UAECHTH(PUKAIIUU PE3YyIbTATOB TECTUPOBAHHUS C
y4eTOM JUHAMUYECKOTO KodhummenTa

R, EO_R’, EO_PR EO_ID No
Maumebie 3aTpatsl A (o Y2,
R3, < 029 BPEMEHU Ha Yiom = Z Yoo U 3
[TpoTuBOMOINIO = Yiia
CJIOYKHBIC BOTIPOCHI U
JKHAsT UJIN 28
JUTUTEJIbHBIE OTBETHI
cimabas
Ha TPOCTHIE
BOIIPOCHI
n
2
«[ItpadyroTcs» n Z Yi23
4 _ 4 i=1
03<R3, <049 Vmepennas TOJIBKO CIIMIIKOM | Yioor = ZY122F = 129
i=1 2
OBICTPBIC OTBETHI ZYl 2
i=1
n
) OCMBICTIEHHOE Vi = ZY A
R, > 05 pacrpeieiicHHue 122R - 122F
1=
Cpennsis u BPEMEHU Ha OTBETHI 30
CHJIbHASA MEXTy CIIOKHBIMH U
MPOCTHIMH
BOTIPOCAMH
[TockobKy, COIJIaCHO MIEPEYUCIICHHBIM BBIIIIE TpeOOBaHUAM K

COBEpIICHCTBOBAHWIO W WHTEeHCUpUKAamuu YII OJHUM W3 OCHOBHBIX SBJISCTCS

pa3paboTKa Memooo8 u Memooonoculi 0OyyeHus, MareMatudeckas (GopMarTu3amus

noacuctembl Vs "MaauBuayanuzanuu YII" wMoxeT ObITH 3amucaHa B CIEAYIOIIEM
BUJIC:

fl3l (x131 ’Yl31 ' Zl3l ’U 131) - eXtr (31)

e Xm:{Yllll,Yﬁl,Ylllz,Xllgl} — MHOXXECTBO DJJIEMEHTOB BEKTOpa BXOJHOM
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uHpopmarust noacucTemsl Vs; Y131:{Y1131,Y1§1,Y1331}— MHOKECTBO 3JJIEMCHTOB BEKTOpa

BBIXOMHOW uHpopMmanms Vs, Z,,, — MHOXECTBO 3JEMEHTOB BEKTOpa KPHUTEPHEB
ONTUMAJIBHOCTH MOJACUCTEMBI Vs, U,,, — aJITOPUTM YIPaBiICHHS MOACHUCTEMON Vs
(rabauma 5).

Tabnuma S.IlapaMeTpsl cCUCTEMBI YIIpaBICHUSA MTOICUCTEMON WHANBUAYATU3AIIH

VII
[TapameTpsbl O06o3HaucHHe HaszBanue napaMeTpa CUCTEMbI YIIPABICHUS
YL, KoncnekT nekiuii 1j1s1 cCaMOCTOSTeNIbHONU padOoThI
CTYJEHTOB
Bxonnas Y3, Cnaia-KOHCIEKT IS JISKIIMOHHBIX 3aHSITHHN
uHpopmanus Y2, I[TepepaboTannbie Bonpocs T3
Xiat COBOKYMHOCTh Y4EOHBIX 3JIEMEHTOB,
X ONPEAECICHHBIX JJI1 PACCMOTPEHHUS HA TEKYIIEM
3aHATUH
Y, Pe3ynprarel npeaABapUTENBHOIO TECTUPOBAHUSA
Beixonnas 2 Crenenb CaMOCTOSITEILHOTO YCBOCHUS
MH(pOpMaIus et IPEBAPUTENHHO MTOJIyd4eHHOro YM
Yia1 Ye, CI;oppeKTHpOBaHHLIP”I COCTaB U CTPYKTYpbl YM
Y111
Ka JocrynHocts nogaun YM
Ko Anantupyemocts YM
Kpurepuii K NnpuBunyammsanus YM
OIITUMM3ALUU K Hanuuue obpatHoii cBsizu YM
Ziz K Anantupyemocts TM
K NnpuBunyamusanus TM
K KoppenupoBannocts BapuanToB ¢hopm u TM
ﬁjopHTM Ui Auroput™ uHaMBUAYyanuzanuu Y11

VYnpaBneHne NpoLECCOM pEUICHUS JTaHHOM IOACHUCTEMBI OCYIIECTBISIETCS C
MOMOIIBI0 pa3pabOTaHHOW aJanTUBHOM METOJIUKH WHAUBHAyanu3aruu YII U,

o0ecreurBaroniel MaKCUMHU3AIMI0 CYMMbl B3BEIIEHHBIX COCTABIISIIOUIUX IMOKA3aTes
YPOBHSI MHAUBUAyanu3auuu Y1 Ha 3Tane ero MeTo10JI0rH4eCKON MOArOTOBKHU:

Zl31 = W18 D<I?]]. + ng D<l£n2 + W29 D<I£n3 + W20 D<I£TE]3 + W21 D<IE3 + W22 D<IE4 + W23 D<IEG - maX’(SZ)

nyTEM:

a) Onrumuzanuu Mokasatelis docmynwocms mnomaun  YII K7, a Takke
Koppenuposannocmu BapuantoB gopm u TM K}, 3a cuer pa3paboTKu U peanu3aiuu

METOUKHU OpraHu3aluu nporecca peIBapUTEIHLHOTO MOJIy4eHUS
CTpyKTypupoBaHHOTO YM Y., Ui CaMOCTOSITEIbHOTO OCBOCHHS, KOTOPBIH

IUTAHUPYETCS X, PACCMOTPETh Ha CJICIYIOIIEM 3aHSITHH.
B) OnTuMH3aIiy MoKazareiae adanmupyemocmu U uHOUSUOYAIU3AyUuY TIpoIecca
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obyuenust K, K% u YM K\, K,.,, a Takke Hanuuus oopamuou K, cBsa3u B YII 3a
cYeT pa3paboTKu U (popMallu3alnu:

(o]

— METOAMKHM MY, M2 TpoBeleHUs B Hayalle TEKYyIIEero y4eOHOro 3aHsTHs
NPEIBAPUTEIILHOTO TECTUPOBaHUS 3HAHWUU Y5, (amroputmbl Uiz, m Ujpg) ¢ 1enbro
OTIpe/IeNICHUs] CTETICHH YCBOCHHS TMPEABAPUTEIHHO MOJNydeHHOTO YM YL =RS _P:

R, _P=(EO_SU,EO_ALEO_SU), (33)
rae EO_SU — JMHIBUCTHYECKAs NEPEMEHHAs, NPUHHAMAKONIAs OJHO U3
CIIEIYIOLINX 3HAYCHUM: EO_ SU ={/loctarouHbIii YPOBEHb yCBOEHUS,

Y IOBIETBOPUTENBHBI  YPOBEHb  YCBOCHHMs, HeyJqOBIETBOPUTEIBHBI  YPOBEHb
ycBoeHUs}; EO_ AL — IPOAYKIIMOHHOE MPABHUJIO OIPENEICHUSI YPOBHS YCBOCHHS:
If if Y2, >EO_GR(), thenEO_SU();
If if EO_GR() <Y2,<EO_GR(2), thenEO_SU(2); (34)
elseEO_GR(3)
rne EO_GR(@), EO_GR(2), EO_GR(@ — rpaHn4Hble 3HA4YCHHWS HOPMATUBHBIX
IPOLIEHTOB  MPAaBHJBHBIX OTBETOB Ha 13, COOTBETCTBYIOLIME 3HAYCHHSIM
JIMHTBUCTHYECKOW TepeMeHHOM EO_SU; EO_SU — 3KCHEpPTHOE 3aKIUYECHUE O
MPUHATHY MOCJIEIYIOMNX PEMIEHUN [T0 KOPPEKTUPOBKE COCTABA U CTPYKTYphI Y M.
—  METOJUKH KOPPEKTHPOBKH COCTaBa U CTPYKTYphl YM Y,%, ISl TpyIIIOBOTO
OOCY>KJI€HHS WM JOMOJHUTEIBHON HHIMBUTyalIbHOM MPOPaObOTKH, B 3aBUCUMOCTH OT
YCTaHOBJICHHOTO YPOBHS YCBOeHUSI YM Y, = RS, _ P CTyJIeHTaMU TEKYLIEH TPYIIIIb:
Yo = LP(Ylil' Re _ P); (35)
Pe3synbratel peanuzanuud memooos u Memooonocuti oOyuenus, BKIIOYAIOIINX
WHCTPYMEHTBl OpPraHM3allMM W YIPABJICHUSA KOJUIEKTMBHOM MW HWHIMBUAYAJIBHOU
yu4eOHOU AESITeNbHOCTBIO CTYIEHTOB M HCIOJIB3YIOUUX WHCTPYMEHTBI YHPABIAEMO20
MOHUMOpUHea  TO3BOJSAIOT  QopMmann3oBarh mnojacuctemy Vg "Onrumuzanuu
ahdexTrBHOCTH yecBOeHUsI YM", KOoTOpas MOKeT OBbITh 3aMucaHa B CIEIYIONIEM BU/IE:

frao (X2, Yigp 1 215y U 43, ) - EXIr (36)

rae X, = {Y1131,Y1331,Y1112, X1131} — MHOJKECTBO 3JICMEHTOB BEKTOPa BXOHOM
uHpopmaruu nojacucteMsl Vg, Y., = {Ylgl, RS, RS, R;’n} — MHOY>KECTBO DJIEMEHTOB BEKTOpaA
BBIXO/IHON HH(OPMAIUH MOACUCTEMBI Vi, Z ., — MHOXKECTBO DJIEMEHTOB BEKTOpa
KPUTEPUEB ONTHMAILHOCTH Vg; U,,, — AITOPUTM YIIPABICHUS TOJCUCTEMON Vg
(rabnuma 6).

Tabnuna 6.IlapamMeTpsl CUCTEMBI YIIPaBICHUS MOJACUCTEMON ONTUMHU3AIIUU
s dekTuBHOCTH yCcBOCHHS YM

[Tapametpsl | ObGo3HaueHHE Ha3Banue nmapameTpa CHCTEMBI YIIPaBJICHUS
1 2 3
Bxonnas Yo Pe3ynbTarsl npeaBapuTeIbHOTO TECTUPOBAHUS
nH(OpMAarys Y3, CKOppeKTUPOBAHHBIN COCTaB U CTPYKTYphl YM
Xz Y2, [lepepaboTanusie Borpocs T3
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Xia COBOKYITHOCTh Y4EOHBIX DJICMEHTOB,
OTIpEeCNICHHBIX AJISl PACCMOTPEHUS Ha TEKYIEM
3aHATUU
[Tpogomxenne Tabauis 6
1 2 3
Brixonnas Y, Pe3ynbrarhl KOHTPOIBHOTO TECTUPOBAHUS
HHpOpMALLHs RS, JlnHamMuKa pocta 3HaHUN
Va2 Y2, Crenens ycBoeHuss YM
RS, Crenenb goctynHoctu YM
Kputepuii Ka HoctynHocts nogaun YM
OIITHMH3ANNH K& Anantupyemocts YM
2122 Ko YpoBeHnb ycBoeHus YM
Kea Hanuuue oGpatHoit cBsizu
Anroput™m U, Uis Anroput™m ontumuzanuu 3¢ dextuBHOCTH YM

VnpaBieHue MpoLEeccOM pEeLIeHHs JaHHOM MOJCUCTEMBl OCYLIECTBISIETCS C
NOMOUIbI0 Pa3pabOTAHHOTO aNTOPUTMA ONTUMU3ALMHU SPPEKTUBHOCTH  y4eOHOTO
matepuana U,,,, oOecneuuBaromed  MaKCHUMH3AIMI0 CyMMBbl  B3BELICHHBIX

COCTaBIIIONIUX IOKa3aTesiss YpoBHS A(PPEKTUBHOCTH YCBOSHHUS Marepualja Ha JdTarie
METOJI0JIOTHYECKOU MOATOTOBKU YII:
Z, =W KD + W (KD + W, (K, +w,, (KT - max —Mmax, (37)

MyTEM:

a) OnTumm3anuu 1okazarenedl adanmupyemocmu K., YPOBHS yC8OeHUS
ydueOHoro Marepuana K., u Hanuuus oopamuoti K cBsizu B YII 3a cuer pazpaboTku u
peann3annu:

— METOJHMKH ITOBTOPHOTO TECTUPOBAHMS Y,;, B KOHIIE TEKYIIICTO 3aHITHS C IIEJIBIO
MOBBIIIICHNSI YPOBHS OOBEKTHBHOCTH OIICHKH CTENeHH ycBoeHUs YM YZ,=R%,_K w
NoJTy4eHUs] HHPOPMAIMK O TWHAMHUKE M3MEHEHHS KaueCcTBa U KOJMYECTBA 3HAHUN R,
BO BPEMEHHU: RS, = <Y1131,Y1§2, EO_SU, EO_AL>. (38)

— aIropuTMa ONpeleleHus YPOBHSA IOCTYHHOCTM RJ, IOJa4u MarTepuaia u
MOHATHOCTHA ISl CTYJAEHTOB OIPEACIICHHOM ISl TEKYLIErO 3aHSATHUSI COBOKYITHOCTH
3JIEMEHTOB Y M:

EO_DOST=(R;,,GR_PR;,,EO_PR;,,EO_AL EO_PR), (39)

rie  GR_PR%, ={GR_PRS,(1),GR_PR’,(2),GR_PR%; (3} — yCTaHOBJEHHBIE IO
pe3yabTartaM JKCIIEPTHBIX OLICHOK IIPEAEIIbHBIE YPOBHHU ITOHMUMAHUA U JOCTYHHOCTHU
npeacraBiaeHuss YM Uil KaXAoro 3HauyeHus IepeMeHHo EO_PRY,; EO_PRY, —
JIMHTBUCTUYECKAS IEPEMEHHAs, IPUHUMAIOIIAS] OJHO U3 CIEAYIOIINX 3HAYEHUN YPOBHS
MMOHATHOCTU Y M. EO_PR;’11={ CrabunpHoe monnManue, CTtaOWiIbHOE HEITOHWMAaHUE,
CTaOMIbLHBIN pPOCT IOHMMAaHMA, Cnapg HOHI/IMaHI/IH}; EO_PR — »3BpHUCTHYECKOC

MPABUIIO O IPUHITHHU TOCIEAYIOIIUX PEIICHUI 110 KOPPEKTUPOBKE (OPMBI TIOAAYH HIIH
conepkanus YM (tabnuna 7).
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Tabsuua /.9BpUCTUYECKOE NPABUIIO O MPUHSATHUN PEIICHHI 110 KOppeKTUpoBKe T3

EO_PR%, (1) EO_PR%,(2) EO_PR%,(3) EO_PR%,(4)

EO_PR KOL_STNj; KOL_VO%;, KOL_UB,;,
(1) <GR_PR, (12 >GR_PRS, 13 <GR_PR’, (14
£0 PR GR_PR’, (12 <KO GR_PR%, (13 < GR_PR%, (14) <

(5) - L_STN;, KOL_VO%;, KOL_UB,;
<GR_PR%, (22 <GR_PR%, (23 <GR_PR’, (29)

EO_PR KOL_STNj; KOL_VO%;, KOL_UB,;,
(3) >GR_PR%, 32 <GR_PR’, (33 >GR_PR%, (34

Takum oO6pazom, dopManu3anuss MaTeMaTUYECKUX MOJAENEH U  CTPYKTYpbI
WH()OPMAITMOHHOTO B3aUMOJICUCTBUSI M KOOPAUHAIMH TOJACHCTEM Vl={V 1, Vo, V3, Vg,
Vs, Vs} — pesynbraToB cuHTe3a 1-r0 ypoBHS — MO3BOJSIOT pEaM30BaTh OCHOBHEIC
3a/1a4d U ONTUMU3HPOBATH JIOKAJIbHBIE KPUTEPUU COBEPILICHCTBOBAHUS YIPABISIOIINX
napameTpoB nHTeHcuukanuu Y11 Ha ypoBHE €ro METOA0JIOTUYECKON MOATOTOBKH.

[Mporienypa cuHTE3a 2-T0 YpPOBHS TO3BOJMIA aBTOpaM [3] BBIACIUTH TpH
OCHOBHBIE TOJICUCTEMBI V2={V7, Vs, Vo}, peanusyromiue ocHoBHbIe 3amaun HUMK
NVYTI Ha sTane npuHATHS PEIISHU B IPoIlecCe HEMOCPEACTBEHHO IpoIiecca 00yUeHHUs.

Ha nanHom sTane mpemycmaTpuBaeTcsi pa3paboTka ¥ (GopManu3aiusi aBTOPCKUX
mexHono2utl 00yYyeHus TYTEM HCIOJIb30BaHUSI COBPEMEHHBIX HMH(GOPMAIIMOHHO-
KOMYHUKAIIMOHHBIX ~ TEXHOJIOTMM M cpeACTB  OOydeHHs, OO0eCHeqHBaIOIIUX
aBTOMATU3WPOBAHHYIO OPTraHM3alMI0 aAanTUBHOTO yrpasieHus YII ¢ ucnonb3oBaHuemM
UACHTUUIIMPOBAHHBIX ~ HA  YPOBHE  €r0  METOAOJOTUYECKOW  TOJITOTOBKH
MaTEMaTUYECKUX MOJCNICH, aJTOPUTMOB YMpaBICHUS W WH(OOPMAIIMOHHBIX CBS3EH
Mexy moacucremamu (1-39).

Marematideckasi hopManH3amiks AAHHBIX MofAcHCTeM V- B OOIMIEM BHIE MOXKET
OBITH TIPEICTABJICHA CIEAYIOIINM 00pa3oMm:

f2(X2,Y7,Z5,Uz,1%) — extr, (40)

rae X, — BXoxHas MHGOpPMAIMs p-# MOACHCTEMBI HEPAPXHIECKON CTPYKTYpHI; Y
— BbiXo#Has wuHQOpManMs p-d  moxcucTeMsl;, Z. — JIOKalbHBI KpHTEpHIid
ONTUMATBHOCTH p-if MOJACHCTEMBI; U}— alrOpUTMBI PelIeHHs p-i MOACHCTEMSBI, | —

MH(POPMAILIMOHHBIE TEXHOJIOTUH, UCTIONb3yEMBbIE JIJISl peaIn3aluu p-il IOJCUCTEMBI.
IIpu uem, BXogsmue X, u BIXoAAIHe Y, HHPOPMAIIMOHHBIE TOTOKH SIBIISIOTCS

pe3yabTaTOM CHHTE3a YaCTHBIX HH(GOPMAIIMOHHBIX MOTOKOB MOACUCTEM 00JIe€ HU3KOTO
YPOBHSI IEKOMNO3ULMHU — 110 ypOBHS peain3aluu 3a1a4yi CUHTE3a:

X121 =X U x112’Y121 = Y111 OYig, (41)
x122 = X U X122’Y13 = Yo1 UYip0, (42)
X§ = Xz U )(132'Y32 =Yz UYis; - (43)

JloxanbHble KpPUTEpUHM Z, MOIY4YEHHBIX MOJCHCTEM 2-TO YPOBHS CHHTE3a
bopMHpYIOTCA TyTEM BBINOJIHEHUS Olepauuil OObEAMHEHHUS 3JIEMEHTOB MHOXKECTB
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YACTHBIX  KPUTEpUEB TNOJCUCTEM 1-TO YpOBHS, a TakKe MHOXECTBA KPUTEPUEB
onTuMHu3alnu uenosbdyemerx UT:

1) Ilensro pynxkumonuposanus V;—"IloacucreMsl onTuMu3anuu kadectsa YM "
SBJSIETCS TOCTHKEHHUE DKCTPEMYyMa 3HAUEHU M ITOKA3ATEIICH:

2] = (W T+ W5 K 4w T+ Wi T )+ (W8 TR+ W TKY, + W] K + W ()
+(wg K, +wdy OK )+ (WY T, + W, B + Bl )+ we Tl + W, (B, ) ~ extr (54)

a) Kauecmsea YM Z,,,, pean3yeMoro Ha ypoBHe ero moarotosku EY (1-8).

0) Kauecmsa TM Z},, n Z;7,, pealm3yeMoro Ha ypoBHE ero moarotoBku EY (9-
20).

B) Aoanmupyemocmu K .u unousuoyaruzayuuK;, YM, peaar3yeMbIX Ha dTare
uaauBuayanuszanuu YIT Uz (833-35).

r) Ogpexmusnocmu ucnonszoBanus UT 1, a uMeHHO:

—MaKCUMaJbHO J(PPEKTUBHON uHmespayuu B CYUIECTBYIOIIYIO y4eOHYIO

WHPOPMAIIMOHHYIO Cpeny E,,, BBIpAKAIOMICHCS B IEIeCO00pa3HOCTH pa3paboTKu U

UCTIOJIB30BaHUSl TPOTPAMMHBIX TPOAYKTOB Ha 0a3e YHUBEPCAJIbHBIX OQHCHBIX
texnonoruit MS Officen BcTpoenHnoro si3pika nporpammupoBanust VBA
—3awuuenhocmu YM E,, ¢ MOMOIIb CPeACTB MM(ppoBaHUs U Aenr(poBaHUs

0a3el T3;
—MUHUMU3AYUYU PECYPCOB TIAMATH E,, IyTeM pa3MenieHus 6a3pl YM Ha cepBepe;

—cemesol OpraHM3allUd W  HCIOJNb30BaHUs VHTEpHET-TeXHONOTHH  E,,,
BBIPKAIOMICHCS B UCIIOJIB30BAHUU TEXHOJOTUU MOOUNbHOU E,, 00ydaroIe CUCTEMBI,

peanu3yronell TEeXHOJIOTHI0 XPaHEHUs M HCIOJIb30BaHUS KPAaTKOBPEMEHHOI'O CEaHca
nepeaaun 0a3bl TECTOBBIX 3aJlaHUN C cepBepa, KOTOPBIM pa3mernieH B Internetcerw,
cpencTBamMu O€CpOBOAHON CBSI3U.

2) lenvto dyukuuonupoBanusi Vg — "llogcucTemMbl ONTHMHU3ALKMKA KadyecTBa
¢ynkmuonupoBanus  OC" —  sBuseTcs JOCTHKEHHE OSKCTpEeMyMa 3HA4YEeHUU
IIOKA3aTeIIeH:

Zj, = (W125 Ky + Wi DK g + W, TK G + W DK + Wiy TK g + W DK;@)"' (ng [Ey +W;, (Ey, +
+ W223 D5'|l3 + W§4 lI‘ll5 + W225 [Ivtle + W§5 [I'|l7 + W225 [Ivtls) - max, (55)

a) Kauecmea TEXHOJOTHMM TECTOBOTO KOHTPOJIS, a HWMEHHO OpraHHU3aluu
TECTOBOIO ceaHca Z,,, (22-24)u naeHTU(PHUKAIMN PE3yJIbTaTOB TECTUPOBAHUAZ,,, (25-
30);

0) S dexmusnocmu ucrionb3oBanus UT 17, a uMeHHO:

—  MoOynwHOCmu E|,, peamu3ylomiencs B pa3padOTKe KaKk MHHHUMYM JIBYX

MOJyJie cucteM TecTupoBaHus: Mooynv-Ilpenodasamens” n "Mooynb-Cmyoenm"
JUIS pa3rpaHuueHust PyHKIUN MOJb30BaTeNel U 1EEBOr0 Ha3HAYCHHs IPOrPaMMHOM
000JIOUKY,

—  MHozo8apuaHmuocmu E,,, BEIPOKAIOUICHCS B BO3MOXHOCTH HCIIOTH30BAHMS
CHUCTEMBI TECTUPOBAHUSA ISl IPOBEACHUS:

Bapuanm 1. Hmoecosoco 19 WnM npomedxcymounoeo |2, KOHTPOJIA 3HAHUU (B

COCTaBE aJallTUBHON METOJMKH MPOBEACHUS TECTOBOI'O KOHTPOJS 3HAHUU CTYAECHTOB
Ui2) (23-24).
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Bapuanm 2. smepenune kauwecmea TMI1Y,, Kak »dJeMeHTa o00yueHus |, u
aoanmayuu 1% YII, a Takke usMepeHue yposus 3PPEKTUBHOCTH 0o0ydeHUs S, (B

COCTaBe aIanTUBHOW MeToAauku uHAMBuAyanm3amuun YII Uz u  onrummsanum
s¢pdexruBHOCTH YM U13)) (31-39).
Bapuanm 3. Aoanmayuu 1%, YII nyrem peanuzanud  WHIWBHIYATbHOU

KOH(HUTypanuu s OpraHUu3alui MOOWJIBHOTO TECTHPOBAHUS JAXe MPHU OTCYTCTBUHU
cTyaeHTta (M0 yBaKUTEIbHOU MpUuuHE). B 1aHHOM ciiyyae mepenada 0asbl TaHHBIX H
TECTOBOI 000JOYKH OYyJIeT MPOU3BOAUTHCA IYyTEM OpraHU3allMh KPaTKOBPEMEHHOMH
CBS3M uepen pamuo-moiemM wid  Internetcems E,,. C 1enp0 mpeaoTBpalieHus

BO3MOYKHOCTH TIOJICKa30K B IPOIECCE TECTHPOBAHUS, CEAHC MOXKET COINPOBOXKIATHCS
BUJICO3ANKChIO (HampuMep, ¢ TOMOIIb0 mporpamMmMmHoro kommonenra MS Office —
nporpaMmMbl MS OneNote ¢ nanpHEWIMM BO3BpAIIEHUEM JAHHOW BHICO3AIMCH
BMecTe ¢ 0a30i TaHHBIX U 000JIOYKON TECTUPOBAHHS.

—  3awuweHHocmu E, VM MUHUMU3AYUU PECYPCOB MaMsATH E,,, COCTOSIIUX B

WCIIOJIb30BAaHUN HM30JIMPOBAaHHON 0a3pl JaHHBIX YM ©, B yacTtHoctH, 0Oa3er T3,
XPaHSIMIEHCS] C MaKCUMAaJIbHOW CTENEeHbI0 KOH(DHMICHIIMAILHOCTH Ha yIaJeHHOM
cepmepe E,, B ceTu Internet £,,, ¢ nmocieayromen uaeHTUGUKAINEH 3aKOIUPOBAHHBIX

NIEPCOHANBHBIX PE3YJIBTaTOB TECTUPOBAHUS HEMOCPEACTBEHHO HA yNaJCHHOM CEpBEpPE
0e3 BMeIIaTeIbCTBa JIUI, MPUHUMAIOIINX YK3aMEH;

— MakcuMaibHO 3(PDEKTUBHOW unmezpayuu B CYIIECTBYIOIIYIO Yy4e€OHYIO
nHOOPMAITMOHHYIO Cpeny E,, TyTeM pa3paboTku YHUDHUIIMPOBAHHOW CHCTEMBI
KOMITBIOTEPHOT'O TECTUPOBaHUs cpeactBamu mnporpammupoBanus VBA MS Access
npuueM (aiapl 6a3bl JaHHBIX T3 M TMpOTpaMMHON OOOJOYKH TECTUPOBAHUS HUMEIOT
OJIMHAKOBBIN THII (haiina *. accdh

3) llenpto dyukuuonupoBanus Vg — "[lomcucTemMbl ONTHMH3AIMKM KayecTBa
METOUKHA OOyUeHHUA" SIBISIETCS JOCTIKEHUE SKCTPEMyMa 3HAUCHUH MOKa3aTelNe:

20, = (WS TR + wiy TR + wiy TR+ wiy TR ) (il TR+, TS )+ (s EK o+ wi, K +
+ W§5 |:I<|36)+ (W§6 mlll + W§7 II‘ILZ + W;S II‘ILS + W§9 II‘|l4 + WEO E;S + W421 II16) - eXtr (56)

a) Kauecmeéa METONUKY TIPETIONABAHMSA Z;, U Z;,,, PEATU3YEeMOT0 Ha YPOBHE €e

paspabotku u noarorosku E (31-39).
0) Vuusepcaronocmu w  oggexkmusnocmu  mporiecca  oOyueHus K3,

NpEAnojaraloxX MpeloCTaBICHUE CHUCTEeMOM B BO3MOXKHOCTU KOPPEKTHPOBKH
CcoCTaBa U CTPYKTYpbl YM C y4yeToM MHIMBHUAYATbHOTO YPOBHS 3HAHHUM CTYIAEHTOB U
cnenuduku GopMm oOyueHHss K. — THCBHOM, BEYECpPHEH, 3a04HON (C TOMOIIBIO

ananTUBHONH MeToauku wHauBuayanm3zanuu YII Ujy W MUHUMH3aIUM BpEeMEHU
onrumu3anyu dppexruBHoCcTH YeBoeHUss YM Ui3y) (31-39).
B) Aoanmupyemocmu W unousuoyanuzayuu YM  KS,KZ, a  Takke

koppenuposannocmu BapuanToB ¢popm u TM K/, (B cocraBe aJanTHBHON METOIUKH
uHauBuayamuzanuu Y11 Uiz u ontumusanmm d¢dextuBHOCTH yeBoeHUss YM Ui3) (31-

39).
r) D¢ gexmusrnocmu ucnonp3oanus UT 14

— MmooyabHocmu E,,, peanu3yromieiics B pa3paboTKe OTAEIbHBIX O00Yy4aromux
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Moxaynen: “"Mooynv-Ilpenodasamens” u "Mooyre-Cmydenm" 11 pasrpaHUdEHUs
(GyHKIHINA TOTH30BATENCH U IIEJIEBOT0 Ha3HAYCHHS 00ydJaroIIe 000JI0UKH,;

— MHoeo8apuawmuocmu  E),, BBIpOKAIOMEHCI B BO3MOXHOCTH HACTPOUKH

pEeXKUMOB  ajanTalMy  O0ydyarlled CHUCTeMbl C Y4Y€TOM TPYNIOBOrO  WIIU
WHMBUIyaJIbHOTO YPOBHS 3HAHUN U YMEHUH CTYJICHTOB,;
|

— 3awuuenHocmu E,WU  MUHUMU3AYUU DPECYPCOB MaMATH E,,, COCTOSAILIUX B

WCIIOJIB30BAaHNN M30JIMPOBAaHHOM 0a3bl JaHHBIX YM u, B yactHoctd, Oazel T3,
XpaHAIEeHcs C MaKCUMAJIBHOM CTENeHbI0 KOH(MUJICHIIMAIBHOCTH Ha YJaJeHHOM
cepBepe E,, B ceTH Internet £,,, ¢ nmocieayromel uacHTUGUKAIIMCH 3aKOIUPOBAHHBIX

NEPCOHANBHBIX PE3yIbTaTOB TECTUPOBAHUS HEMOCPEACTBEHHO Ha yNaJC€HHOM CEpBEpPE
0e3 BMeIaTeIbCTBA JINI], MPUHUMAIOIINX YK3aMEH,

— MakcuMajgbHO dJ(PPEKTUBHOW uHmezpayuu B CYMIECTBYIONMYIO Y4YeOHYIO
WHPOPMAIIMOHHYIO Cpeny E,, TyTeM pa3paboTKu YHUPUIIUPOBAHHOW CHUCTEMBI
o0ydeHust cpexnctBamu mnporpammupoBanus VBA MS Wordu MS PowerPoint
(KOHCIIEKTHI JIeKIni), a Takke MS Acces$oboiiouka TecToBOro KOHTpoJs u 6asza T3).

CucremHass pa3paboTka U  (GYHKIMOHUPOBAHMS  JIOKAJIBHBIX  MOJICUCTEM
ONTHMH3AIMA  KA4eCTBA  OCHOBHBIX  OJJIEMEHTOB  COBEPIIICHCTBOBAHHS u
uateHcuuraruu YII — mexnonocuti obyuenus V7, Vg, Vo TyTeM HCTOIB30BaHUS
COBPEMEHHBIX HH(POPMAITMOHHO-KOMYHHUKAITMOHHBIX TEXHOJOTUNA M CPEICTB OOYICHMUS,
00€ecreurBaONIMX aBTOMATU3UPOBAHHYIO OPraHU3aLUI0 COO0epIHCAmeNbHOU 4acmu
yuebHnoeo npoyecca V1, Vs, ynpasisiemozco monumopunea kawecmea snanuil Vs, Vy u
Memooos u memooonocuii ooyuenus Vs, Vg TapaHTUPYET JOCTHIKEHHE SKCTpeMyMma
IJIABHOTO KPUTEPHS MOCTABIECHHOM 3a/1auu — peaju3aluy CTPATeruu UHTEeHCU(UKAIIIK
u coBepuieHCTBOBaHMsI kadectBa YII B BY3e mnocpeacTBoM BHEApPEHUS B HETO
COBPEMEHHBIX KMOEepHETHUYECKUX Moax010B 1 UT:

28 =75, 025 022 =W 1K} + W K[+ 2 [K? +wE K] +WETE] — extr[J (57)

BriBoabI

ABTOpamMu CTaThbu MpPEIUIOKEHA METOAMKA Pa3padOTKH TEOPETUYECKUX OCHOB
NpPUMEHEHUs KHUOEPHETUYECKOro TMOAXO0Ja K MaTeMaTH4ecKol dopManu3aiu |
cuHTe3y 4vacTHbIX kpurepueB moacucreM HUMK UMVII ¢ ucnons3oBannem UT [3],
KOTOpasi XapaKTepHu3yeTcs:

— HaJMYMEeM HAy4YHOW KOHIEMIIMM W CHUCTEMHOTO OOOCHOBAHHS OCTHKCHHS
nenu wuHTeHcH(ukammu YII myreM ONTUMU3AalKMKM HMHTETPUPOBAHHOM LIE€JIEBOM
byHKINH;

— mnoBbimienueM 3¢ dextuBHocty YII 3a cuer pa3pabOTKU MHHOBAIMOHHBIX
METO/IOJOTUN  PAIIMOHANM3AIMK UCIOJIb30BAHUSI YEJIOBEYECKUX M TEXHUYECKUX
BO3MOXHOCTEM;

— ONEepaTUBHOW U KAUECTBEHHOW CHUCTEMOM yNpaBlIIEeMOTr0O MOHUTOPUHIA YPOBHSI
U KadecTBa 3HaHMI 00y4aeMbIX, 00eCreunBaronie JOCTOBEPHOCTh U aJCKBAaTHOCTD
¢ynkmuonupoBanuss  OC  u BbIpaOOTKHM  3(P(PEKTUBHBIX  KOPPEKTHUPYIOLINX
YIIPABJICHYECKUX PELICHUM;

— aJanTUBHOM  METOJOJIOTHEW  oOydwaromero Tmpolecca,  MO3BOJISIIOIIEH
rapaHTUPOBATh IUIAHUPYEMbIA YPOBEHb 3HAHUW MJII CTYJEHTOB Pa3JIMYHOTO YpPOBHS
MOATOTOBKHU U (hOpM 00yUEeHUS.
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CUCTEMA ONEHUBAHUSA DOPEKTUBHOCTU IPUMEHEHUA
KPUIITOIT'PAOUYECKOU 3ALIIUTHI TPAO®UKA NGN

B crarri aHami3ylOTbCs HEJOJIKHM CYyYaCHHX CHCTeM KpUNTOrpadiyHOTO 3axXHCTy Tpadiky.
PosrnsgaioTbess muTaHHA PO3POOKHM CHUCTEMHM OIIHIOBaHHA €(EeKTHBHOCTI BIPOBAPKEHHS HOBHX
aNropuTMiB Ta MoAMdIKaIlii MEPEKEBUX MPOTOKOJIB 13 ypaxyBaHHSM IapaMeTpiB, K1 3a7al0ThCS B
3roJii PO AKICTb 00CIyrOBYBaHHS.

KirouoBi cioBa: kpunrorpadisi, kKepyBaHHS, aITOPUTM, Tpadik

B crarbe aHanmu3upyroTCs HEJOCTaTKU COBPEMEHHBIX CHCTEM KPUIITOTpapuuecKor 3alIUThl TpadukKa.
PaccmarpuBaroTcs BOpochl pa3padOTKU CHCTEMBI OLlEHUBAaHUS 3()()EKTUBHOCTH BHEIPEHUS HOBBIX
QITOPUTMOB M MOJIU(DUKAIIMU CETEBBIX MPOTOKOJIOB C YYETOM MapaMeTpoB, 3a/laBaéMbIX B
COTIJIAIIEHUH O Ka4eCTBE 00CTYKMBAHUSI.

KnroueBsie cioBa: kpunrorpadusi, ynpaBieHue, alropuTM, Tpapux

In the article the shortcomings of modern cryptpbia systems for the traffic security are analyzed.
The issues of development assessment system effyjcad the implementation of new algorithms and
modifying network protocols within the parameteefided in the agreement about the quality of
service are considered.

Key words: cryptography, control, algorithm, traffi
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