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PEMTUHI' KAK ONPEAEJSIOUIUNA INOKA3ATEJIb
MOIEJNA OBPA3OBATEJBHOI'O MAPHIPYTA

B. b. Tapanuyk

Benopyccxuit cocyoapemeenuutit ynusepcumem
Munck, benapyco
E-mail: taranchuk(@bsu.by

O6cyxgaroTest BOMPOCh! (OpMUPOBAHUS PDEHTHHIA, €r0 HCIOJIB30BAHHS B KOMIIBIO-
TEPHBIX MOZICNIAX 00pa30BaTeNbHbIX IPOLECCOB.

Kniouesble c106d. KOMIBIOTEPHBIE TEXHOJIOTHM B 00pa3zoBaHHH, MOJACIHPOBAHKE
00pa3zoBaTebHOTO MapLIPYTa, PeHTHHT.

Psan ¢akTtopoB, W3 KOTOPBIX ONpeAeNsOUIMMH MOKHO Ha3BaTh riobanu3amo obuiect-
BEHHBIX [POIECCOB, CTPEMHTE/IbHbBIC MEPEMEHEI B MH(OPMAMOHHO-KOMMYHHKAIIMOHHOH HH-
dpactpykType, MHOTOTPOQHIBHYIO KOOEpaiio, 00yCIOBIMBAIOT HOBLIE TPeOOBaHUS K [IYTAM
npuobpeTenns u nepenadu 3uHanuii. CospeMennas cuctema oOpaszosanusa pedopmupyercs,
MpHYEeM B OCHOBY CTABHTCS CHCTEMHas MHTerparus dHHGOPMAlHOHHBIX H TENCKOMMYHUKAIIH-
OHHBIX TEXHOJOIMI B cam 0Opa3oBaTellLAbIA NpoLece, B ypapieHue odpa3oBaHHEM.

B xozae pedopmuposanus Ha NEPBBI 1UIAH BBIXOMAT 3a444H NPUHIMIKAIBHO HOBOIO
KOHCTPYHPOBAHHA COJEPKaHusa W opraHu3anuu yueOHOro mpoiecca, COOTBETCTBYIOUIMX YTOU-
HCHWH OTHENBHBIX COCTABHBIX YACTeH Neaarornyeckoi JedTeqbHOCTH MpenogaBartens U yqed-
HOH paboThl 0Oydaemoro, MojieHpoBaHus 00pa3oBaTeIpHOr0 Mapuipyra odygaemore. B gacr-
HOCTH, Ui BRICIIEro 0Opa3oBaHMs Ba)KHEHINMMH CTAHOBATCS 3a/1avH CO3/IaHWA TakuX lenaro-
THYECKUX TEXHOJIOTHH, KOTOpBIE Obl 00ecneunBany nepexosi K JMIHOCTHO-OPHEHTUPOBAHHOMY H
pobIeMHO-aKTHBHOMY THITY 00y4enns. Takoii nepexod nomKeH ObITh OPraH|u30BaH Ha OCHOBE
[eJIOCTHOH CUCTEMBI Y4eOHO-TIPEIMETHON AEITeNbHOCTH, COXpaHAIoel B yCIOBHAX HHpOpMa-
NMOHHOM TEXHOJIOTHU 00y4YeHHS TpaIUIIMOHHBIE HTanbl GOPMUPOBAHUS YMCTBEHHBIX AeHCTB Y C
MCMOIE30BAHHEM KOHCTPYKTHBHOIO aHaau3a W MOJETMpOBaHUS NpeameTHbIX cpen [1]. Yiowms-
HyTasi cucreMa 0dpa3oBaTesIbHOro Mpolecca J0mKHa ObITh KOHIENTYyaIbHO 060CHOBaHA.

O4eBHIHO, YTO HCCIENOBaHM, TPOTHO3, IKCIEPTH3a BAPHAHTORB OpraHu3aluin o0pasosa-
TEJIBHBIX I1POLECCOB JO/IKHBI BECTUCh Ha OCHOBE MOJeNHpoBaHHMA. Tak Kak npu paspabortke
TpeOyeMBIX MOJEICH XapakTepHCTHKH 00BEKTOB HCCIIE0BAHMS ABISAIOTCS MHOTONIApAMETpHYE-
CKUMH, YHCJIO (haKTOPOB, KOTOPBIE HAJ0 YUYUTHIBATE, OUCHb BEITHKO, MHTYWTHBHBIE MOJX0/IbI HE
Jat0T {OCTOBEPHOIO IPOrHO3HPOBAHUS. DKCIIEPUMEHT, MOHHTOPHHI W aHA/IN3 PE3y/IbTATOB I10-
TpedyloT MHOro BpeMeHH. [loaTomy Ui OIEHOK POrHO30B THIIOTETHYECKHX BAPHAHTOB HYKHO
OPHEHTHPOBATLCS HAa pa3pabOTKy MaTeMAaTHHYEeCKHX MOJesel, CO3[aHHEe COOTBETCTBYIOIIErO
KOMIIBIOTEPHOIO HHCTpYMEHTapHs. MIMeHHO ajanTupoBaHHbie # anpoOHpOBAHHBIE MOJIEIH, BhI-
NOJHEHHBIE ¢ UX HCMOJIB30BAHMEM BBIYMCIUTENLHLIE IKCIIEPUMEHTHL, JIOJDKHEI CTaTh OCHOBOM
[P NPHHATHH COOTBETCTBYIOLIHMX PEIICHUH B yrpaBlieHHH oOpa3zoBaHHeM, ONTUMH3AIMH 00pa-
30BaTEJIbHBIX TPOLIECCOB.

CoBpeMeHHOE COCTOSIHHE pa3BUTHS KOMIBIOTEPHBIX TEXHOIOIHHA XapakTepu3yercst Kak
3aBEpLIAOIHICSA epexol 0T OBICTPOro PasBUTHSA B TEXHHYECKOM W TEXHOIOIMUYSCKOM HANpas-
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JIGHHH K KOMMYHHKAIIMOHHOMY H HHTE/UICKTYAIILHOMY HANpaBleHUIO PA3BUTHS, KOra IEH-
TpaJIbHBIMK JICHCTBYIOIIHMH JIHIIAMHM CTAHOBATCSA HE HHKCHEPBl M IIPOrPaMMHCTEL, & CIIEIHaIH-
CThl, MCIHOJIB3YIOIIHE KOMMBIOTEPHI Ul petieHus npodeccHoHalbHBIX 3ana4. Ha artom srane
NOCTOAHHO PACTYIHE TEXHUYECKHE BO3MOKHOCTH BBLIYHCIHUTENHHOM TEXHHUKH MCIIOIB3YIOTCS
BCE YBEJIHYIHBAIOMMMCS KOJIMYECTBOM CICIIMATHCTOB-IIPEAMETHHKOB. Jlake, korja HeT 060CcHO-
BaHHBIX MOJICJICH C YCTAHOBICHHBIMH I'DAHMLIAMM MX TPUMEHUMOCTH, OTACIBHBIC PACCYHUTHI-
BaeMble YUCIIOBBIE XAPAKTEPHCTUKH OKa3bIBAIOTCSA OYEHb MONE3HBIMH JUTS CIIEHUAITHCTOB. A NpH
MOCJIEYIOIMAX MCCIIENOBAHUAX M aHAIN3E YacTO OKAa3bIBAETCs, YTO UMEHHO TakKHe IapaMeTpsl
ABJISIOTCSA OCHOBOM KOMITBIOTEPHbBIX MOJIEIIEH.

B nacrosumei pabore onmucaHbl HEKOTOPBIC MOAX0AbI U anpoOUpOBAHHBIE B NEAArOrHYe-
CKO# IpakTHKe CXeMbl pacyera rnapameTpa, KOTOpbIi Jaliee Ha3bIBAeTCs PEHTHHIOM.

PeliTiHI — noHsATHE, MIMPOKO KUCIIOIb3yeMoe B pa3HbiXx 00sacTaX 0OIECTBEHHOM JesiTelb-
HOCTH, B coupaibHoOit cdepe, sxoHOMHKe, oOpasoBanuu. B mocienyiomeM H3I0KEHUH THM
ClI0BOM OyJieM HasblBaTh MCIOJB3YEMBIE B CHCTEME OLIEHKH YCMEIIHOCTH MPOXOXKIAeHHs 00Y-
4aeMbIM 00pa30BaTELHOTO MaplIpyTa KOIMYECTBEHHbIE [0KA3aTelH: YPOBHH ILIAHMPYEMBbIe,
JNOCTUTHYTHIE, Oa30Bbie, 0000MEHHBIE; MOKa3aTeM YPOBHEH YCBOGHHS 3HAHHMM B MpPEIMETHON
obnacTu JAMCHMIUIMHE], B WACHTH(QUKAUMKN paHee M3YYCHHOIO; YPOBHH BOCHPOM3BEICHHS 3Ha-
HHi, UCMONb30BaHMUs 3HAHWHN B CTaHJAPTHBIX CUTyaLMsX, TBOPUECKHil ypoBeHb. B ommuceiBae-
MOM METOJMKE NPH € MCIOIb30BAHUM B MpaKTHKE OOYYEHHUS B 3TO MOHATHE BKIIOHAIOTCH HE
TOJNILKO TO, YTO PEHTUHIH — 3TO YMCIIOBBIC MOKA3aTeNy CO CBOMMH MHTEPBAIAMM U3MEHEHUS H
MOTPEIHOCTAMM. ITO CIIE W YHCIIOBBIE MApaMeTphl, B OCHORY ONPE/EICHUs KOTOPBIX 3aKJia/ibl-
BAKOTCS IyMaHuCTHYeCKHe (aKTOphl, KOTOpbie 0OYCHOBIHBAKOT AHAMA30HBI M TOBBIIAIOIIHE
WA NOHIDKao1He K03 duuuenTsl A1 6a30BeIX 3HaueHHid. Ecin, ¢ o/iHOH cTOpOHBI, ompee-
JICHHE peHTHHTA MPEeANOIaraloT peajlu3aniio ONnpeeIeHHBIX alrOpHTMOB, TO C APYrof —npa-
BUJIa UX QOPMUPOBAHMA WHIWBHIAYAIbLHBI, HE HAXOATCS B HPIMOH 3aBUCUMOCTH OT «@JIMUHH-
CTPATHBHBIX PEIICHMII», «BHEIIHEr0 KOHTpossi». Hakowen, nmpoueaypsl BBIYHCICHHS THOOOTO
peiiTinra B npejjiaraeMoi cxeme nmpo3pauibl, HENPEPEIBHO aJalTHPYIOTCA MPEnogaBaTeeM
3aHHTEPECOBAHHBIMHI MpPeICTABUTENSIMH 00yUYaeMBbIX.

[pumenenne peliTUHIOB B MpeaiaraeMoi cxeme He fo6asnseT paboTy npenoaapgareinno, a
ABTOMATH3NPYET «OyXTalTepHIo» pacueTa KOJIMYCCTBECHHBIX MMOKasaTenei JOCTHKEHHH 1 He10-
pabotok kaxjoro obygaemoro. Cructema, ocHOBaHHas Ha ()OpPMHPOBaHHHM HADOPOB PEHTHHIOB,
ocBoOOMIaeT npemnoaaBareas 0T HEOOXOAUMOCTH PETYIAPHBIX MOSCHEHHH OTHEIBHOMY HHIH-
BHYYMY €ro TUIIOCOB M MUHYCOB, HOO B Heil moka3aTenu (opMaTiu30BaHbl, OAHHAKOBLI WIH 110-
JIOOHEI [UTd BCEX M PasbiICHAIOTCS BCEM, a HE KakIOMY.

O BBIYMCJEHUSX PEUTUHIOB

W3naraemeie Hwxe (MM 1oA00HBIE) [TpaBHiA pacyeTa PeHTHHIOB [IPENOIaraloT Onpeae-
JICHHYIO CTPYKTYpPY, YHH(PHMKAUMIO H, ¢ Apyrod CTOpOHBI, MHAMBHAyanu3auuio. OOyyaemble
JOJDKHBI OBITE O3HAKOMJICHBI ¢ MpaBuIaMi GOPMUPOBAHUS PEHTUHTA B HA4ale M3y4YEHHs JHMC-
[UIUTHHBL. Y TOYHEHHS, afanTauus 3Ha4eHuil KOHTPOIbHBIX MTOKa3aTesneH, OpHeHTHPOBAHHBIX Ha
NpUMEHEHHE B KOHKPETHOH rpynne o0y4yaembIX, BBIIOIHSIOTCS MpernojaBareneM B ydeOHOM
IpoIecce Ha pa3HBIX €ro dTanax ¢ y4eToM TEeKYIIMX NOCTHXKEHWI W MpeIoKeHHH peICTaBH-
tenei o0yuaembix. Hanpumep, yuuThIBaeTCs KOHKPETHAS rPpyMnna u cpefHuil 6a30BbIi YPOBEHb,
BBIMOJHEHHAs MporpaMMa ¥ (HakTHYECKH H3yUYEeHHBIE TEMBl AMCHUIUIMHLL Ho B 4MCI0BOM BBI-
PKEHHH BHOCHMbIE M3MEHEHHs HE JIOJDKHBI JomyckaTs npesbiuenus 10-20 % ot yposHs, 3a-
IJTAHHPOBAHHOTO M YKa3aHHOTO NpenojasareneM 00y4aeMbpIM B Ha4ane mpowuecca.
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Kax npepnaraercs popmuposats peHTHHIH?

Hano pasnuuars 6a30Bble ¥ KOMIUIEKCHBIE PEHTHHIM, KOHTPOIbHBIC H (GaKTHHECKH J0C-
TUTHYTHIE.

bazoBbie peHTHHIY ~HATIPUMED, OUEHKH YCBOCHMS MOPIHM TeopeTH4YecKoi nHdopMaimn
WK Gajuibl 32 KOHKPETHOE MPaKTHYECKOE 3aJaHue, 3a 3eMeHT yuyeOHo# paborel. OHu cocrae-
JAIOTCS CYMMHMPOBAHHMEM TOJOXKHTEIBHLIX W OTPHLATEILHBIX OalIoB (TUIFOCOB W MHHYCOB) 34
gacTH paboThl WM 3a BCIO LEAHKoM. Takue Oanibl HAUMCISIOTCS MpEnojaBaTe/leM B pamkax
MOJIyJIsl H3yHaeMol JUCLMIUIMHEI 332 aKTHBHOE ydacTHe B paboTe CeMHHApOB, BBIIOJIHEHHE JIa-
OOpaTOpHBIX M KOHTPOJBLHBIX paboT, OTAECNbHBIX HHAMBHUIYANbHBIX 3aiaHuii, pedeparos, mo
UTOraM KOMIBIOTEPHOIO TECTUPOBaHUSA. TaKkke B TAKOH PeHTHHT BKIMOUalOTCs (106aBisioTes)
NpU30BbIE OAlUIbL, HAYHCIIEHHBIE TIPENOJaBaTEIeM 32 OPUTMHAIILHBIE PelleHusl, MHHIHATHBLL. W
yXKe Ha 3TOM YPOBHE BBOJIATCS KOHTPOJLHBIH PEHTHHT ¥ MHAMBUAYaNbHbIA ((pakTuuecku moc-
TUrHyThii). KoHTponbhbiii peiituar T — cymma Gamios 3a KOHTPOJIMpYeMbie BHIbI yueGHOI
NEATEILHOCTH 1O i-MY MOJYJIIO H3y4YaeMOH JHCHHMIUIMHBL, YMCII0, KOTOPOe MoKa3hiBaeT Tpebye-
MBI} YPOBEHb, OTBEHAIOUIHHA YCBOEHHIO TEOPETUYECKOH HH(OPMALMK MIIH TIOJHOMY BBINOJIHE-
HUIO MPAKTHYECKUX 3aiaHii. KOHTPOIBHBIA PEHTHHT — YMC/I0. YPOBEHb, HA KOTOPBIH 10/IKEH
OPHEHTHPOBATHECH 06y4YaeMblil. VIHMBHAYATBHBIH PEHTHHAT 8, — TOT Gaiu1, KoTophli 3apaboran
obyuaeMbIil. 311€ch m — KOJ CiIyluaTens Kypca, KOTOPEId BelAaeTcs o0ydaeMoMy mperojaBare-
JIEM Ha OZHOM M3 IEPBBIX 3aHITHH, H OH HE MEHAETCS B TEUEHHE BCEI'0 CpOKa H3YUESHHS JUCIH-
TUTHHBL 3aMETHM, YTO TAKOH KO UCTIONb3YETCH, Kak KO BApHaHTA B MHAMBHIAYATLHLIX 3a/1aHn-
AX MPAKTHKYMOB, KO/l TECTa IPH KOMIIBIOTEPHOM TECTHPOBAHKH,

Komnnexcuble peHTHHIY KOHTPONBHBIH Ry ¥ AOCTUTHYTHIH S, m-M o0yyaeMbiM (opMH-

PYIOTCSl CyMMHPOBAaHHEM 0a30BBLIX PEHTHHIOB, MPHYEM 3TO CYyMMHPOBAHHE BBINOIHIETCS C Be-
cOBBIMH K03 PuIIHEHTAMA:

RK = (J[ZI T 6?2):2 i a3E3 i e
Sm m aisml + a'.lsmz & 6135”,3 g

ITosicHUM KOHKPETHBEIMU TIPHMEpaMH H3JIOKEHHOE Bbille, I MILIIOCTpaLMK IPUBOASTCS
(parMeHThI EKTPOHHBIX TaOIHLl, JoKyMEHTa, 3anoiHseMoro 8 Excel npn uszydeHun creum-
anbHOTrO Kypca «OCHOBEI KOMIBIOTEPHOMH rpapuKny.

Ha puc. | npuBeieH CKpHHIIOT TabJIMIbl C ONEHKAMH BXO/THOTO TECTHPOBAHHS U MTOTAMH
BBINOJHEHH: JlabopaTtopHoro 3axanus Ne 21. B crpokax ¢ 10-# mo 29-10 npusoaarcs Ganei,
0a3oBele PEHTHHIH, CBOAHBIH PEUTHHI KOHTPOJIBHBIX ypoBHei (ctpoka 10) W HcnogHHTENEH
(ctpoxu 11-29). Ilpu npoBepke BBIMOJHEHHLIX 3aJaHKi BXOAHOIO TeCTa (C TEOPETHUYECKUMMU
BOINPOCAMHU M YTIPaXKHEHMAMH) NPEIoAaBaTeneM Hauucasmuch 1o 20 6aios, pe3ynbTaThl MpH-
BejieHbl B cronbuax B u D. B cronbie D (2.0) noka3aHbl OMEHKH M0 TecTy. TeCTHPOBAHHE He
TIPOXOAMIH caymaress, Kojsl kotopsix 02, 10, 12, 14, 16 u 18. B cTonbue B 3aHeceHs! npu3o-
Bble Oa/Uibl 32 OPUTHHAIBHBIC PEIICHHs], B YACTHOCTH TaKOBbIE A00ABICHB! B OLUEHKH MPH BXOJ-
HOM TECTHPOBaHUM HCIOMHUTENsIM BapuanToB 01, 04, 05, 11.

PesynbTare! BeioNHEHHs 1a00paTOPHOTO 3aaHus noxasausl B cronbuax £ — AM. Ilpu
pacuere 6a30BOro peMTHHTa KaX/I0ro WCHOMHHTENS BBEACHHEM MOHMKaromuX Koddduuuen-
TOB YYHTBIBAIOTCS B KAKOHW CPOK 3aJaHWe IMPEJOCTaBIeHO Ha MPOBEPKY M Kakas W3 BepcHid
MIPOBEPSAIIACE.

[TosicHum npasuia npuMeHeHus Kod3QPUITMEHTOB, OTpaKalOIUX CPOK CIaYH 3aJaHus, U ¢
KaKo# MOIBITKK OHO 3a4uThbiBaeTcs. OTMeTHM, 4T0 KO3 UIIMEeHTH! NOHWKEHHS PEHTHHTA U, B
CIIydyae 3aJIep)KKU CPOKa BBINIOJIHEHHS 3aJaHus U JUls 0Uepe/IHON BEPCHH 4y, 3aJ1al0TCA Mperoja-
BaTEJIEM JUISl KXKIOTO OTAEIBHOrO 3aiaHus, IPUYEM, KaK NPaBuiio, pa3HbiMHU,
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A B C DEFGHIJK L MMNMOPQRS T UVWXY ZAAAB ACADAEAFAGAHAI AJ AK AL AM AN  AO
OCHOBHLIE NAPaMETPL! PAcHETa TEKYILETO PETHHIA Ri

1

2 Ui= 1.0 Uti= 10

3 2= 08 Utz=09

4 Uy3d= 0,7 H3=08

]

B8 He | Tecrst, Nabopatopran pafiora 21, Jaganve epigano 0103, g ebnondenna 11.03
7 no-| npwew, Cpox |8a:| Homep [Mynered ni1 0.2 Nz

e nu-l!npad)gzu caaun | Taleepeonn | BEmax | ailbyl aldil eyl filay b e dileil fila aeyf s dile] fila)

e mln] 1] Inleleleiene] so [-alelelallzlsl Ll falzlalz e l6le] Le|alalal 58l el
10 00| O] 0|20 X * X -4 0 0
11 01) 4| 0|18 |x 0 x b x -4 0 0
12 02| 0] 0] O 7] 2] #]
13 03| 0] 0/20|x X x X -4 5 -2 X -3
14 04] 3| 0|20 % ® X X -4 b -2 3 -3
15 05| 7| 0|20|x x x x -9 X -2 * -3
16 oal ol o109 ® x * * -4 * -2 * -3
17 07| 0| 0]18 0 g 0
18 08| 0| 0]19|x * x ¥ -4 o 0
18 oef| o] oj11 0 0 o]
20 10| 0] 00 |x X * ® -4 | -13 X -8
21 11] 5] 0]20]x * * 0 Q 0
22 12| 0| Oj O *® *® b * -4 1] 0
(23 13| o] o[t 0 | 0 0
|24 14| 0] 0] O |x * ¥ x 4 |x|x -10 xIx|-15
25 16, 0| 0|11 0 o o
26 18| 0] 0]l O o i} 1]
27 17| 0| O]18]|x X X 3 -4 8] 0
28 18| 0| 0{0 |x i x x % | x|x A8 | x (% x| % -23 (% % %|{%{-201|-
20 19| 0Of 0Of17 ¥ |x X X 4 a|xlx 18 | x x| x X 22
30 Tabnuua cocTaenesa 23.02

31|  Jononuenunsweoews > 120331903  >2603 |

Puc. 1. Peiitunra no naboparopHoii padore 21

OrrOCHTENBEHO KOA(D(HIIHEHTA CBOSBPEMEHHOCTH CAa4H 3adaHus u,. VIx Moxer ObITh He-
CKOJBKO 1, Up, U3. ECIH CPOK coaun KpuTHYeH (3alaHue 10 TEXHHYECKNM MPUYHHAM J0JIKHO
OBITH BBIOJIHEHO «HE TIO3KE YEM...» WM Pe3ymbTaTsl 3aianus OyAyT MCIOAbL30BATHCS B Ove-
penHOM 3a/anin/padoTe), Uy, clellyeT Ha3HavaTh OTBEHYAIOUIMM HIKE ypOBHA «3aueT». Hanpu-
Mep, YPOBeHb 3aveTa HasHavaeTcs paBHbIM (0,75 OT BeJMUMHBI KOHTPOJIBHOTO peiiTuHra. Herne-
necoodpa3no, ¢ ApYroi CTOPOHBI, Ha3HAYATh Uy, U3 CITUIIKOM HU3KHMH — JIyYIIe BHITOIHEHHOE
no3xe, yeM HuUKorja. Enle oauu acnexT — nokasarens ¢, AN 3aJaHuil B Bepcuu 2, 3 uenecood-
Pa3HO Ha3HAYaTh KaK B MpeAblIyIeH BepcHu, YToOb! HE NPHLLIOCH PEMIATh KOH(IUKTHI THIIA «a
510 Bl 3aepikany npoBepKy NMpe/oCTaBIeHHON HCIpaBieHHo# Bepcuu». B mpuBeaeHHoN Ha
puc. 1 xonuu Tabnmiel nenonanTeny papuantos 03 u 04 BLIIOTHWIN 3alaHNE U AOMYCTHIIN O1-
HH H T€ K€ ouOKH (3TO B YACTHOCTH BHJIHO 10 3HaueHusM B suelikax AK13 n AK14). Ho nc-
nonauTenk Bapuanta 04 He npeacrasu paboTy B CPOK, a 3afepskall Ha HECKONILKO JiHel (MeHee
YeM Ha HEZeNI0), MOOTOMY €ro HTOroBbIi peHTHHT 46, TOTAa Kak UCToNHUTe b BapuanTa 03 no-
myusit 51 (910 BHIHO 1O 3HAYEHHsM B siueiikax 4AM13 u AM14).

Kospduuuenr u, uenecoobpaszno 3anasars B auanazone 0,6-1,0 1 npuMeHATs NOHHIKE-
HUE JUIs KOKI0H clie1yIolel Bepcun, 4Tobsl He MooUpsATs 00ydaeMbIX 3arpykarh MpOBEPKaMH
Bepcuil npenoaasarens. Hanpumep, B npupeaentoii Tabmune BTopas BepCus 3ajanus OLEHNBA-
ercst ¢ koo durmentom wuyy = 0,8, Tpetss — uy3 = 0,7. INpn nogobHOM noaxone oby4yacmblii Oy-
JIeT MOHHMAaTh, 4TO, HANpHMep, IpH ypoBHE «3aueT» paBHOM 0,75 yikKe TpeThs NONbITKA HE A4CT
[I0JIOYKHTEJIBHOTO MTOra MO OTJSNBHOMY 3aJaHui0, MpHAeTC «100upaTh NOTEPH» 3a CUET ApY-
TUX BHIOB JestesibHOCTH. Eciy npoBepka 3afanus TPyJAoeMKa, Npenojasare/lb MOXKET HazHa-
YHTH YK€ ISl BTOpO# Bepcuu uyp =0,7, 9ro OyAeT CHrHanoM BBINOHSAIONIMM 3a/1aHie — ero Ha-
JI0 C/1aBath ¢ MepBoil noneiTky. B npuseaennoi Ha puc. 1 xonuu Tabiuubl HCHONHUTEIN Bapu-
anto 03 u 05 BHIMOJIHMINA 33/laHKe, JIOTYCTHB OMHAKOBEIE omubKu, Ho Bapuant 03 ciaH ¢
epBOil MOMBITKH, & HCMONHUTENs BapHanta 05 cpan pabory co BTopo# nonsITkH. Iloaromy

455



UTOroBbIH peiftuar mo Bapuanty 05 paBen 41, Torna kak wernonHuTens Bapuanta 03 momyuusn
51 (cwm. siueiiku AM13 u AM15).

Peiituarn ucrnonnureei naboparopuoro 3ananus Ne 21 npusenens! B cronbue AM. Ot1-
METHM, 4TO B 3TOW maboparopHoil paboTe NpHHLTA CXeMa pacueTa pedTHHIa, KOT/a 3a CJaHHoe
jajiaHie Havuciusgercs: Oalll, ¥ OH yMEHBIIAeTCs, eclii JonylueHs! ommOkd. B mpumepe stor
6amt pasen 60 (cm. L9), a ommuOKu MepeuncIeHb! B 3aJaHHN.

@parmMesT 3agaHus.

I1. 1. Ecin pomyiueHs! oluOKH pazsMepoB, KOMIIOHOBKH, TO3MIHOHUPOBAHHS !

* pa3MepoB CTPAHHUIBI JIOKYMEHTa, Monei —3;

pa3smMepoB, KOMITOHOBKH, MO3HIHOHUPOBAHHS HIDKHETO ¢nos (poHa —6;
pa3MepoB Kapkaca d/ieMeHTa —8;
pa3MepoB, NO3MIMOHUPOBAHMSA IEMEHTOB (hOopMyJIbl —2;
pa3sMepoB, KOMIOHOBKH, MO3HIIMOHHPOBAHHUS NOKphiBaia (poHa —7;
pa3MepoB, yria noBopoTa, No3ULHOHUpoBaHus o0sekToB 1-3, 14, 1-5 —4;
pa3MepoB, MO3ULMOHNPOBAHUS TEHH, 00beMa KOMIOHEHT 00BexToB 1-3, 1-5 5.

. 2. Ecnu ponyiieHs! OMMOKH Ha3HAYECHHs 1IBETOB, TEHH, oObema:
pacKpacky MoJI0THA-OCHOBE! (Ha3HAYECHUs LIBETOB 3aJIMBKH moJsoc) —8§;
Ha3HAuYCHMS IBETOB, CHMMETPHH 00BEKTOB-IPUMUTHBOB 6a30BOro HieMeHTa —4;
Ha3HAYECHUA TUTIOB OKaUMIITIOLIMX JIMHEH KapKaca, Halmuceel, CHMBOJIOB GopMyIIbl —2;
HA3HAYEHWS NPO3PAYHOCTH HAMHUCEH, IPIMOYTOJIbHHKOB-IOIOKEK —7;
(opmMupoBanus TexcTa-Hannucu ¢ nepeunem RGB-napamerpos ucnomuurens —6;
Ha3HA4YEHHs [{BETOB, OPHEHTALMH TEHH KOMIIOHEHT 00bexToB 1-3, 1-5 -5;
Ha3HAYCHMS IIBETOB, THIIA y30pa, INTPHXOBKH, JIMHKHH rpaHuis! o0bekra -4 3.

. 3. Ecim monymiens! ouiOKu:
B KOJIOHTHTYJ/IAX, HOMEpe BepCuH caHHoi paboTsl, Haanucn RGB-napamerpos -9;
Ha3HaueHus!, o00pa THIIOB Y3/I0B ITPH PUCOBAHUH CUMBOJIOB (JOPMYIIbl —4;
IPYNIUPOBKH COCTABISIOMNX 00BEKTOB 6a30BOT0 2N1eMEeHTa —6;
TPYNNHPOBKY HWXKHErO cnost Goxa, mokpeiana Gpona —5;

e TIPYNIHPOBKYN KOMIIOHEHT 00bekToB 1-3, 1-4, 1-5 -3

® 33 OKMOKM HA3HAYEHHS BHYTPEHHUX I10JIEH HA/NUCEH —7;

e B HMeHax (aina JOKYMEHTa, apXHBa, SJIEKTPOHHOIO IHCbMa —38.

Cneayer o6patnTs BHHMaHHE, YTO OIIMOKW CrpymnmupoBaHbl (3 rpymmbl) U B KaxgoH

rpynmne mrpadHbie 6aiuibl 3a pasHble OUIMOKH pasHble, COOTBETCTBEHHO M TIPENOJABATENIO H
0OyyaeMOMY JIErKO HACHTH(UIMPOBATH, 32 YTO CHHKEH Da.

OTpenbHO OTMETHM, YTO TPHUBEACHHBIA MPUMEP TAKKe MOKA3hIBAET, KAK MOJKHO MPOCTO
BBINOJIHATE AMalTAIMIO0 KOHTPOILHOTO YPOBHS K KOHKPETHOH rpymmne ucnonHurtenei. M3 tab-
JIMIBI BUHO, YTO BCE KPOME OJHOTO CAABIIME 3a/laHUe YIeHB] TPYIIbl qonycTHM omuroky [1.1
¢ Gamtom — 4 (ctonben P). [lostomy mperiofaBarejieM B CTPOKEe KOHTpoJibHOTO yposHs Ne 10
OCTABJICHA OTMETKA «X», COOTBETCTBEHHO Y 3TOH IPYIIbI [0 3TOMY 3a/laHHI0 KOHTPOJILHBIN
ypoBeHb cHuXKeH ¢ 60 10 56 (em. AM10).

Croanble (KOMIUTEKCHBIC) PEHTHHTY IO HTOTaM BXOJHOI'O TECTa M NMEPBOro mabopaTopHo-
ro 3ajaHusi NpuBeaeHs! B crondue AN. B npuseaenHom npumepe tecT u jaboparopnas pabora
CUMTAIOTCS ¢ OJUHAKOBBIM BECOBBIM K03 unuentom --1,0.

Ha puc. 2 npuBejeH CKPUHIIOT TabJIMIIBI ¢ UTOraMH BHINOJIHEHHS 1ab0paTOPHOTO 3a/a-
uust Ne 22. B aroM 3agaHu# pedTaHr GOpMUpyeTCs IO MPHHIMITY, KOrJa B OTIHYHE OT npe-
ABLAYIIEro OpUMepa MTOrOBbIH (ann paccyuThHIBAa€TCA B OCHOBHOM IIYTEM CiOeHHs Oaios
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3a BLIMOJHEHHBIE YacTH paboTel [Ipuyuem oTaelbHbIE TTO3ULIMY, YXKE HA 3Tane HOpMYIHPOBKH
3ajla4. OTHECEHBI K NMPU30BBIM OamiaMm —ceMm. cronbusl O, U, V. D1o ciaenyer U3 tabauusl, Tak
kak B crpoke 10 B sueiikax O10, U10, V10 Her cOOTBETCTBYIOINEH OTMETKH «X» W Oajnnsl
cronbuos O, U/, V' MOTYT HaYUCAATHECS MCTOTHATENAM, HO HE TIPUCYTCTBYIOT B pacyeTe KOH-
TponsHOTO YpoBHS AM10.

I A8 E D EFG H I JK L MHNOGPG GRS T UVWXY ZAAAB ACADAEAFAGAH AL AJ| AK AL | AM AN |

| 1 OCHOBHLIE NapaMeTpbl PAcYeTa TeKYWETD peATHIa
2 Wvi= 10 = 1,0
3 Z= 0.8 U= 09
4 3= 0.7 Uie= 08
5
8 Me-|Tecie, Nzbopatopesa pebors 22 35A5H0e 2w gaHo 04 03 cpol Beincaderidn 1803
7 no-| npuam, Cpox [Ha-| Homep [ o 1.3 iz 1% RIR [ R
8 np- EEEE.‘P_"!ZL opavn | Ta [vepeun | Bmas | & bl el dul s3] 1] ) 2| bl ey | i) ea] £ ad a| ] e i) sl ol gy 1#2 1| 1+
9 ne vle[elmohilvals] 15 |wle [4lal7slolnis]7 16 6lalals 2287 6]salalslell+3] | wi(s2
10 00| 0| 0|76 [x et 3 % w| x x| x| % 3z | %] x| = 28 | w| % x|x 26 [100] 100 [100] 175
11 01| 0| O] 78 (% b = ® s 13 % % | % 7 in|xlxe|lx 26| 72172 | 72 [ 198
12 02| 0| 0} @ ! o Q 0jo 0|0 2]
13 03| 0] 0} 71|x » % 0l w)xlslx | = A B 32 | x bl 19 1021 108 1108[ 470
14 04| 0] 0|69 |=x x x x| % x| x| x 32| x x * 20 | x| x *® 20|67 97 |87 [4188
15 05) O] 0} 68 |x % b % | % ®|®|x A2 | x| xlx)xfx]n|x|d42]xfx X 20 {110] 110 1110|478
16 o8| o]l ofs8|x % * * x| = 21 % xlxlxlx]x|35l=x]=x]x]|x 28| 93| 98 | 68 [ 159
17 07| 0 0|18 A ® * b R [ a1 x| x X 18 x| x| x| x 28 |102| 82 |1 92 [ 111
1€ D3] O 0] 76 |x= ® % % ®x|x 17 xixwlxixlig x|xlx 18 | 80 | 89 | §5 | 130
19 098] 0} D|11ix x % * 7 0 0123|2323 ]|34
20 10 O] O} 37 |x ¥ ® » 7 a 0|23 23123|60
21 11) O] 0]B5 |= = TR Rl B3 o M 41 x| % w22V xix]| %% 26 | 105] 105]105) 180
22 42| 0| 0|80 |x ® ® Pl e O W ab | w|w|wlwlw|w|x|42 [ xfixlu|= 26 | 130) 180 | 130 180
|23 13| ‘0| O] 16 2 % % % | % | 27 wiw|#|x® 23 | xlxiw = 28192i€3 /83|99
|24 14| 0] 0|3 L . % | x|x % | x| x 32| x xlx| x| x| x]|8]x | ® 19 [102| g2 | 72 | 104
|25 45 o] ol 11 ]x =ik x 2| % 19 n 0|27 |27 |27 (38
26 18] 0] o] 0 0 i ololololo
|_2T "7 0] O] B3 | = X x %% x| x| 32| e m x| x| x| x| x]|42 | x 20 |140] 110 [ 140] 173
28 18| 0| Of-10|x A= * % | x x| x 27 x| x 21 | x| x| % 21| 85|85 [8B5| 75
éZQ |‘19 0 0] 27 |x * Y x| % % | % 27 s | x| x| w|x]|28 o e B 18 | 87 | 87 | B? | 114

Puc. 2. Peitrunarn mo nabopatopHoil padoTte 22 ¥ HAKOMNEHHBIA
CBo/iHBIe PEHTHHIM [0 HTOraM BXOJIHOIO TECTa, IEPBOTO H BTOPOro 1aboparopHbIX 3aia-

HUH npuBelensl B ctosbue AN, Tak ke kak B npeapiaylueit tabnuue peituar 22 pabors! cym-
MEpYyeTest ¢ BecoBbiM kKonddurmentom 1,0.
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