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JIUCITUTUTHHE (MOYITIO)

12. CpenctBa amanTanuu TPENONABaHWsA JUCHUIUIMHBI (MOIYJs) K TMOTPEOHOCTSAM OOYYalOmMUXCs HWHBAIUAOB W JIMI[ C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS
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1. Iepeyens NIAHMPYeMBIX pPe3yJabTATOB O0y4YeHUS MO AMCHUIUIMHE (MOAYJIIO), COOTHECEHHBIX C MUIAHMPYEMBIMH
pe3yabTatamu ocBoenusi OIIOII BO

O6y9aromuiicsi, OCBOMBINMH JUCIUILIMHY (MOYIIb), IOJDKEH 00IaqaTh CICAYIOIMMH KOMITCTCHIUAMH:

Mudp Pacmugposka
KOMIIETeHHHU npuodpeTaeMoii KOMIETeHIIUH

OIIK-9 CriocoOeH MOHWMATh MPUHIUIBI pabOThl COBPEMEHHBIX HMH(OPMANMOHHBIX TEXHOJIOTHMH M HCIIONB30BaTh UX I
perieHus 3a1a4 npogecCHOHANBHOM eI TeNbHOCTH

OIIK-9.1 [3Harh npUHIMIBEI PAOOTHI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH M CIIOCOOBI MX MCHOJIB30BAHUS JUISl PEILICHUS
3aa4 poQeCcCHOHANBHOMN eI TENEHOCTH

OIIK-9.2  |YMeTh NpUMEHSTH NIPUHLUIIEI Pa0OTH COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH M UCIIOJIB30BATh UX IS PEIICHHS
3aa4 MpoQecCHOHANBHOMN e TEeNEHOCTH

OIIK-9.3 [BmageTh moHMMaHMEM NMPUHITUIIOB PabOTHI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI M HaBBIKAMHU UX
MCIIONIb30BAHUS JJISI PELICHUS 33124 MPO(ECCHOHANBHOMN eI TEeNbHOCTH

OO0yyarontuiicsi, OCBOMBIINN JUCIUILTUHY (MOJIYJIB):

JloJDKeH 3HATh:

OCHOBHbBIC TMPUHIUIIBI pa60TLI COBPEMCHHBIX I/IH(i)OpMaIII/IOHHI)IX TeXHOHOFHﬁ, METOABbI HMCKYCCTBCHHOI'O HHTCJUICKTA IJIA
peUICHUA CTaHAAPTHBIX 3aa4 MO0 KOMIBIOTCPHOMY MOACINPOBAHULO.

JlomkeH ymeTs:

MIPUMEHSATh OCHOBHBIC NPUHIOWIBI PAaOOTHl COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHHA, METOOBl HMCKYCCTBEHHOTO
MHTEJUIEKTA [T PEIICHNS CTAaHAAPTHBIX 3a7a4 110 KOMITBIOTEPHOMY MOJICIIHPOBAHHIO.

JlomkeH BIaaeTh:

IIOHUMAaHUEM OCHOBHBIX ITPUHIOUWIIOB pa6OTI>I COBPEMECHHBIX I/IHCl)OpMa].[I/IOHHBIX TeXHOHOI‘Hﬁ, METOAaMH HCKYCCTBCHHOTO
HUHTCJUICKTA JIs1 pCIICHUA CTaHAAPTHLIX 3a/la4 10 KOMIBIOTEPHOMY MOACJTIUPOBAHUIO.

2. MecTo IMCHUILTHHBI (MoayJisi) B cTpykType OITIOII BO

Jlannas mucnuruimaa (Momysb) BkimodeHa B pasmen "b1.0.08.06 ductmrmimuHbl (MOIysH)" OCHOBHOHM MpodeccHOHATbHON
obpazoBatenbHOl mporpammbl  44.03.01 "Ilemarormdeckoe ob6pasoBanue (TexHomoruss W poOOTOTEXHHWKA)' ¥ OTHOCHUTCS K
00s13aTeNbHBIM JUCLUILTHAM.
OcBanBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O0beM AUCUMILIMHBI (MOAYJISI) B 32a4eTHBIX €IMHUIAX ¢ YKA3aHUEM KOJINYeCTBAa YacOB, BbII€JI€HHbIX HA KOHTAKTHYIO
padoTty o0yuaromuxcsi ¢ npenogasareeM (10 BUIaAM YUeOHbIX 3aHATHIT) M HA CAMOCTOATEILHYI0 padoTy 00yUaommuXxcst

OO0mas Tpya0eMKOCTh TUCIUILIHHBI COCTaBISIEeT 3 3a4eTHBIX(bIe) enuuui(bl) Ha 108 yaca(oB).

KonrakTHas pabota - 54 yaca(oB), B TOM ymcie jekuuu - 18 uaca(oB), mpakruueckue 3austust - 0 waca(os), 1abopaTopHbIe
pabots! - 36 yaca(oB), KOHTPOJIb CAMOCTOSTEIbHON padoTh - 0 yaca(oB).

CamocrositensHast pabota - 18 gaca(oB).

KonTpons (3a4€t / 9x3amen) - 36 gaca(oB).

dopmMa MPOMEKYTOUHOTO KOHTPOJISL AUCIUTUIHHEL K3aMEH B § CEMECTpE.



4. Conep:xxaHue TUCHMILIUHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE MO TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBEeJICHHOr0 Ha HHX
KOJIN4YeCTBA AKaJeMHYeCKHX YaCOB H BUIOB y4eOHbIX 3aHATHI

4.1 CTpyKkTypa ¥ TeMaTH4YeCKHIl IVIaH KOHTAKTHOH M CAMOCTOSATEIbHOI pa60oThl 10 JUCHUILINHE (MOLY.II0)

Buasl 1 yacsl
KOHTAKTHOM padoThl,
HX TPYAOEMKOCTh
(B yacax)
Ce CamocrosT
N Paznenn! aucuMminHebI / lrf eJIbHAsA
MOayJis p ek Hs:l]:l:":[q .]'[0;;)6:[)]]))12]“ paGora
" 3aHATHS padoThI
1. |Tema 1. HekoTopbie N3BECTHBIE MO MaTeMAaTHIECKON QU3NKH 8 4 0 4 2
2. |Tema 2. MaremaTudeckasi Teopusi 00pbOBI 32 CyLIECTBOBAaHHE 8 2 0 6 2
3. |Tema 3. MozaenupoBanue npoueccoB audGy3un U nepeHoca 8 2 0 6 2
4. [Tema 4. Breaenne B MpOEKTUPOBAHUE HHTEILIEKTYIBHBIX CHCTEM 8 2 0 0 2
5 Tema 5. Monenu npencTaBieHus] 3HAaHUN B MHTEJUIEKTYalIbHBIX 8 ) 0 ) 2
cucTeMax
6. |Tema 6. S3bIk Toruueckoro nporpammuposanus [Ipoaor 8 2 0 6 4
7. [Tema 7. DkcniepTHBIE CUCTEMBI 8 2 0 6 2
8. |Tema 8. HelipoHnHsble ceTn 8 2 0 6 4
Mtoro: 108 yacoB (u3 HuX 36 YacOB KOHTPOJIb) 18 0 36 18

4.2 Conep:kaHue TUCHUILIUHBI (MOAYJIST)

Tema 1. HexoTopsle H3BeCTHbIE MO/EJIM MaTeMaTH4YecKoii pu3uKu

Konebanns xameptona. 3amada Credana. 3amada Credana mnpeactaBiseT co0OW 0COOBIH BUA KpaeBOM 3amauu s
nuddepeHaIbHOT0 YPaBHEHUS B YaCTHBIX IPOU3BOIHBIX, OIMMCHIBAIOIIAs N3MEHEHNE (a30BOTO COCTOSHHS BEIIECTBA, IPH KOTOPOM
MIOJIOKEHNE TPaHUIIBI pa3ziena a3 u3MeHseTcs co BpeMeHeM. Hanmmaue rpannn pa3gena Mexay (asamu, KOTOpble He 3aaf0TCsl SBHO U
MOTYT CMEIIAThCS CO BPEMEHEM, SIBISICTCS XapaKTepPHOHW OCOOCHHOCTHIO TakuX 3ajgad. CKOpOCTh CMeEHIeHHs MeX(a3HBIX TPAHHUIL
OTPENICISICTCS TOTMOJIHUTEIBLHBIM YCIIOBHEM Ha TPaHUIle pa3ziena a3, 9To IPUBOIUT 3a/1a4y K HEJIMHEHHOMY BUY.

Tema 2. MaTtemaTnyeckasi Teopus 60pbs0bI 3a cyliecTBOBaHHe

CucreMa "XUIIHUK - )KepTBa" - CIIOKHAS YKOCHCTEMA, JIJISl KOTOPOH pealin30BaHbl JOJTOBPEMEHHBIE OTHOIIEHUS MEXy BUIAMHU
XHITHUKA ¥ JKEPTBBI, THIIWYHBIN TpUMep KOABOMIONMA. OTHOIICHUS MEXIY XHUIIHUKAMH M UX JKEPTBAaMH Pa3BHBAIOTCS LUKIIMYCCKH,
SIBIISISICH MJUTIOCTPAITeH HEeHTpalbHOTO paBHOBECHSA. MOJIEb COBMECTHOTO CYIISCTBOBAHHS JBYX OHMOJOTHMYECKHX BHIOB (IOITYJISIIHIA)
TUMNA "XUIIHUK - )KepTBa" Ha3bIBACTCS TAKXKE MOJENbI0 Bonbreppsl - JIoTKu.

Tema 3. MoaeaupoBanue npoueccoB 1u¢dy3nu u nepeHoca

MaTtemaTiaeckoe MOJICITMPOBAaHUE YKOCUCTEM SBJIIETCS. HAYYHBIM HAaIpaBICHHUEM, KOTOPOE CTAHOBUTCS JEHCTBEHHBIM aIapaToM
MTO3HAHUS SKOJIOTHIECKHAX MPOIECCOB, MPUOIIDKACT K OCYIIECTBICHUIO MPAKTHKHU yIpaBiieHHs UMH. [lomoOHBIE MOAenn conepxar B
cebe mHpOopMAIHIO KaK alpHOPHYI0, 3aKII0YCHHYIO B CTPYKTYpe MaTeMaTHdeckor Moaeny (Tun auddepeHinaibHOro, HHTETPaITbHOTO,
Pa3HOCTHOTO, 0aTaHCOBOTO WJIM JIPYTOr0 YpaBHEHHS), TaK M WHPOPMAIIHIO, COJEPKAIIYIocs B mapamerpax (Kod3pPUIIMeHTax) Moaely,
KOTOPBIE ONPEACISIIOTCS U3 ONBITHBIX TAHHBIX.

Tema 4. BBeieHHe B NPOEKTHPOBAHUE HHTEIEKTYaJbHBIX CHCTEM

MpemuieHHe ¥ WHTEIUIEKT, (GUIOCO(PCKHE aCHeKTHl MPOOJeMBl MBIIIICHNA. VHTEeUIeKTyanpHbIe 3a4add. VICKyCCTBEHHBIN
nHTeIUIeKT. OCHOBHBIC HAIPAaBJICHUS HCCIIEOBAaHUI B 001aCTH MCKYCCTBEHHOTO MHTEIUICKTA. [lmaH WMUTanny MBIIUIeHHs ThIOpHHTA.
SAnonckuii mpoekt DOBM mATOTO TOKOJEHUS. Tambl CO3MaHUS HMHTEIUICKTYAIbHBIX KOMIIBIOTEPOB. BHYTpPEHHsSISI W BHEUTHSS
MHTEIUICKTYaTH3aIlHs.

Tema 5. Moaenu npeacraBpjieHUusi 3HAHUI B HHTENIEeKTYAJbHBIX CHCTEMAaX

IIpuzHaku uHTEILIEKTYaTbHBIX HHPOopMalmoHHbIX cucteM (MHC), knaccupuxamus UNC. Jlanasie n 3HaHus1. Opranu3aius 6a3bl
3Hanuid. [Ipeamernoe ((akryanbHOe) U npobieMHoe (ONepallMoOHHOe) 3HaHUA. JekmapaTuBHas U mpoueaypHas GopMbl peAcTaBlIeHUE
3HaHUI. Monenu npencTaBieHus 3HAHUN: MPOAYKIMOHHAS MOJIENIb, CEMAHTUUECKHE CETH, MTPOCTHIE U CIIOKHBIE (ppeiiMbl, popMaTbHBIe
JIOTHYECKUE MOJICIIH.

Tema 6. SI3pIk Jornyeckoro nporpammuposanus Ilposaor

NmnepaTuBHBIE W AEKIapaTHUBHBIC S3BIKM HpOTrpaMMHupoBaHuA. McTropusi BO3HMKHOBEHHMS W pasButus IIpornora. Obmactu
WCTIONB30BaHMUs, TpPEUMYIIecTBa W HemocTaTku s3bika llpomor. Jlormueckne ocHoBBI Ilpomora. OcHoBHble moHsATHS Ilposora.
YmpasiieHue BITIOTHEHHEM IporpamM Ha [Ipomore. Onepanuu Haj ciMckamu, MHOkecTBamu. O0paboTka cTpok u (aiinos. Padora ¢



BHYTPEHHUMH (IMHAMHYECKHMH) 0a3aMH JaHHbIX.

Tema 7. JkcnepTHBIE CHCTEMBI

[MonsiTue 06 skcnieptHO# cucteme (IC). Obmas xapakrepuctuka IC. Buapt OC u Tuirsl pemaeMsix 3a1ad. CTpyKTypa U peKUMBI
ucnonb3oBanus DC. Dtambl MpoeKTUpoBaHus M pazpadoTku OC: maeHTHUKANUS, KOHUENTyanu3anus, GopMain3anus, pealnsanus,
TECTUPOBAHUE, OMNbITHAS OJKCIUTyaTallMs. YYacTHUKU IpoLecca MNPOEKTUPOBAHUS: 3KCIEPTHI, MHXKEHEPhl [0 3HAHUSM, KOHEUHbIE
MOJIb30BATEIH.

Tema 8. Heiliponnble ceTu

Heiipon u wmexHelipoHHOE B3auMojedcTBUE. Mojeiab TeXHHUYEeCKOoro HeWpona. VCKycCTBEHHbIE HEWpPOHHBIE CETHU W HUX
apXuTeKTypa. MHOroCIONWHBIN nepuenTpoH. TUnudHele 3aa4y, pelaeMble ¢ IOMOLIbI0 HEHPOHHBIX ceTeil. OrpaHNueHNs TPUMEHEHUS
HeWpoHHBIX ceTeid. OOydeHue mnepcenTpoHa. AJTOpUTM 0OydeHust mnepcentpona. I[Iponenypa oOpaTHOrO paclpOCTPaHEHHSI.
OOyuaronuii anroput™M oOpaTHoro pacnpocrpanenus.. IIpumep oOyuenms. OOsiacTh NPUMEHEHHS! AITOPUTMA M OTPAHUYCHHUS IO
UCTIONb30BaHUIO.

5. IlepeyeHb Yy4eOHO-METOAMYECKOT0 olecmedeHUsl A CAMOCTOATENbHOH padoThl o0ydammuxcss 1O AUCHUILINHE

(Moxy.10)
CamocrosiTenpHas paboTa 00y4aroIUXCsl BBIMOTHIETCS MO 3aIaHUI0 M IPU METOANYIECKOM PyKOBOJCTBE ITPEMNOAABaTENs, HO 0e3
€ro HerocpeCTBEHHOro ydacTus. CaMocTosTeIbHAs paboTa MmogpasaeisieTcs Ha CaMOCTOATENbHYIO padOTy Ha ayAMTOPHBIX
3aHATHAX U Ha BHEAYAUTOPHYIO CAMOCTOSATENbHYIO paboTy. CaMocTosTeNnbHast padoTa 00YHaOMNXCs BKIIIOYACT KAaK TOJIHOCTHIO
CaMOCTOSATEIILHOE OCBOCHHE OT/ACIBHBIX TEM (Pa3JIesioB) TUCLUILIMHBL, TaK ¥ IPOpabOTKy TeM (pa3/iesioB), 0CBaUBAEMBIX BO BpEMs
ayaAMTOpHOU paboTel. Bo Bpemst caMocTosTenbHOM paboThl 00y4aromuecst YUTa0T M KOHCIEKTHPYIOT y4eOHYI0, HAyYHYIO U
CIPaBOYHYIO JINTEPATYPY, BHIIIOIHSIOT 3aJaHNs, HAIIPaBJICHHbIE Ha 3aKpEIUIeHHE 3HaHNI U 0TpabOTKY yMEHHUH M HaBBIKOB,
TOTOBSITCS K TEKYIIEMY U IPOMEXYTOYHOMY KOHTPOJIIO 1T0 TUCIIUILUIHHE.
OpraHu3anys caMOCTOSTENBHON pabOThl 00YUAIONINXCS PETIIAMEHTUPYETCS HOPMAaTUBHBIMH JJOKYMEHTaMHU, Y4eOHO-
METOAMYECKOH JIUTEPaTypOil U IEKTPOHHBIMHA 00pa30BaTEIHHBIMH PECYPCAMH, BKITFOUAs:
[opsimok opraHu3aIyy ¥ OCYIIECTBICHNS 00pa30BaTeIbHON NEITEIPHOCTH MO0 00pa30BaTEIFHBIM IPOrPaMMaM BBICIIIETO
o0pa3oBaHms — IporpaMmamM OakajaBpraTa, IporpaMMaM CIICIIHATUTETa, IPOrpaMMaM MarucTpaTypsl (YyTBEPKICHHBIA MPHUKa30M
MuHuCTEpCTBa HAYKH U BBIcIero oOpa3zoBanus Poccuiickoit deneparmu ot 6 anpens 2021 roga Ne 245)
YcraB denepaabHOro rocy1apcTBEHHOTO aBTOHOMHOTO 00pa3oBaTtenbHOro yupesxaenus "Kazanckuii (IIpuBomkckuii)
(henepanpHBIN yHUBEpCUTET"
[IpaBuiia BHyTpeHHEro pacnopsiika ¢eaepaabHOro Tocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO
npodeccrnonanpHOTO 00pa3osanus "Kazanckuii ([IpuBomkckuii) ¢penepanbHBIil yHUBEpCHTET"
JlokanbHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepanbHOro yHUBEpCUTETA

6. @oH/1 OLIEHOYHBIX CPECTB MO JUCHHUILINHE (MOIYJIIO)

CDOH,H OLCHOYHBIX CPEACTB 1O JUCHUIITIMHC (MO,HyJ'IIO) BKJIFOYA€T OLICHOYHBIC MaTCpUaJibl, HAIPABJICHHBIC HAa MIPOBCPKY OCBOCHUS
KOMHGTCHHHﬁ, B TOM YHCJIC 3HaHI/II7[, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPCEACTB BKIIOYACT OLCHOYHBLIC CPEACTBA TCKYLICTO

KOHTPOJISI X OLICHOYHBIC CPEJICTBA MPOMEKYTOUHOU aTTECCTAIIUY.
B donme o1eHOYHBIX CPEICTB COACPIKUTCS CICAYIOMmas HHGOPMAIIHS:
- COOTBETCTBHE KOMIIETECHIINH [IAHUPYEMBIM Pe3ylibTaTaM 00y4eHHsI [0 AUCHUILTHHE (MOIYIIIO);
- KpUTEpUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMITETCHIHI;
- MexaHU3M (OPMHUPOBAHMSI OIIEHKH TIO JUCIMILTHHE (MOIYJIIO);
- OTHCAHUE MOPSIKA IPUMEHCHHS U MPOLCAYPHI OLICHUBAHUS [T KaXIOTO OIICHOYHOI'O CPEJICTBA;
- KpUTEPHUH OLICHUBAHHMS JIS KQXKIOTO OLICHOYHOTO CPE/ICTBA;

- COACPIKAHUC OLCHOYHBIX CPCACTB, BKJIOYAsd Tpe60BaHI/I${, MPEABABIIICMBIC K HeﬁCTBHHM 06yqafom1/1xcs{, JACMOHCTPUPYCMbIM

pe3yiabTataM, 3aJaHus pa3IUUHbIX TUIIOB.
@DoH/T OLIEHOYHBIX CPEJICTB MO JUCHUILIHHE HaxoauTcs B [Ipunoxennn 1 kK mporpaMMe AUCHUILTHHEI (MOJYJIIIO).
7. IlepeyeHb JuTEepaTypbl, HEOOXOAMMOM AJIs1 OCBOECHHS TUCHHUILINHBI (MOTYJIsT)
OcBoeHHE AUCIUTUIMHBI (MOIYJISI) MpEArojaraeT u3ydeHne yaeOHoi mureparypsl. Jlurepatypa MokeT OBITH JTOCTYITHA
00y4JaroImuMCcs B OTHOM K3 JIBYX BapHaHTOB (JTUOO B 00OMX U3 HUX):
- B JIEKTPOHHOM BHJIE - Yepe3 DJIEKTPOHHbIE OMOJIMOTEUHbIE CUCTEMBI Ha OCHOBaHMH 3akitoueHHbIX KPY noroBopos c
MPaBoO0IIAATEISIMU;
- B mevyatHoM Buje - B Hayunoit OmuOnuorexe EmaGyxckoro wHcTHTyTa KOY. OOywarommecs MONydarT yu4eOHYIO
JUTEpaTypy Ha aDOHEMEHTE M0 YNTATEIHLCKUM OWJIETaM B COOTBETCTBUH C NPABMIIAMH MOJIb30BaHUs Hay4qHO# OMOIHOTEKOH.
DJeKTPOHHBIE HM3JaHMs JOCTYIHBI JMCTAHIMOHHO M3 JIOOOW TOYKHM IIPU BBEJCHHU OOYYaIOIIMMCS CBOETO JIOTHHA
HapoJs OT JMYHOTO KabuHeTa B cucTeMe "DJIeKTpOoHHBIN yHUBepcuTeT . [Ipy HCnonb30BaHMY MTEYaTHBIX M3IaHUH OMOIHOTEUHBIN
(o momkeH OBITH YKOMIUICKTOBaH MMH W3 pacuera He MeHee 0,25 sk3eMInisipa Ha KaKIOro oOydaromerocs M3 4YUcia JIHII,
OJTHOBPEMEHHO OCBAWBAIOIINX NAaHHYIO JUCIHUILIINHY
[lepeuenp nuTEepaTyprl, HEOOXOAUMON JUISI OCBOSHUS IUCIUILIMHEI (MOAYIst), Haxoautcs B [Ipmmoxkernn 2 x paboueit
rmporpamMme AUCHUIUTHHBL. OH TMOUIeXHUT OOHOBJICHHIO TPH W3MEHEHHWH YCIOBHH aoroBopoB K@V ¢ mpaBooOmamarensimMu
AJIEKTPOHHBIX U3JAaHUN M IIPH W3MEHCHUU KoMITIekToBaHus hoHmoB HayuHoit Oubnuorexu Enabyxckoro nactutyTta KOV.



8. Ilepeuenb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKAIMOHHON ceTH '"WHTepHer', He00XOAMMBIX AJSl OCBOEHHS
JUCHUNIUHBI (MOIYJIs1)

BBenenne B MaTeMaTHYCCKOE MOJICITHPOBAHUE - https://www.intuit.ru/studies/courses/2260/156/info
KomrmsrorepHoe MozenupoBanue - https://www.intuit.ru/studies/courses/643/499/INFO

OCHOBBI MaTEMaTHIECKOTO MOJICTUPOBAHUS - https://www.intuit.ru/studies/courses/66/66/info

OCHOBBI TEOpUHU HEUPOHHBIX ceTel - https://www.intuit.ru/studies/courses/88/88/info

[IpoexTrpoBaHe CHCTEM UCKYCCTBEHHOTO MHTEIICKTA - https://www.intuit.ru/studies/courses/1122/167/info

9. MeToanyeckue yKa3aHus 1J1s1 00y4YAOUIUXCH M0 OCBOCHHMIO TN CUMILIMHBI (MOIYJIs1)

Buj pa6or MeTtoauuecKkue peKOMeH aluu
JICKIUU JIeKMOHHBIE 3aHSTHS IPOBOSTCS C UCIOIb30BAHNEM UHTEPAKTHBHBIX TEXHOJIOTHI U MPEAINOIaraloT akTHBHOE
y4acTue CTYAEHTOB. J{Jisi MOATOTOBKY K 3aHATHSIM PEKOMEH/YETCS BBIICIIATH B MaTepUalie mpoodieMHbIe BOIPOCHI,
3aTparuBaeMbie

npenogaBaTeyieM B JICKIIUH, U TPYIIIIUPOBATH I/IH(l)OpMaIII/IIO BOKPYT HUX. KenarenpHo BBIJCIIATH B I/ICHOJ'IL?,yeMOﬁ
JMTEPpATypE NOCTAHOBKHU BOIIPOCOB, HA KOTOPLIC pa3HbIMU aBTOPpaM MOTYT OBITE JaHbl pa3JINYHBbIC OTBETHI. Ha
OCHOBAaHUU IMOCTAHOBKH TaKHUX

BOIIPOCOB CJICAYCT CO6I/IpaTL APTYMCHTHI B ITOJIb3Y PA3JINMYHBIX BAPUAHTOB PCHICHUSA MTOCTABJICHHBIX np06neM.

naboparopusle | JlaboparopHble 3aHSTHS - 5TO OJJHA U3 PA3HOBHIHOCTEH MPAKTHYECKOTO 3aHATHS, SBIIsIOIasics 2pdeKkTHBHOM
paboTsI (hopmoii ydeOHbIX 3aHATHH B OpraHU3alny BEICIIEro oopasoBanus. JlabopaTopHble 3aHATHS MMECIOT BBIPAXKEHHYIO
criedrKy B 3aBUCUMOCTH OT Y4eOHON JTUCLUILIMHEI, YIITyOJISIOT ¥ 3aKpeIUIIOT TeopeThyeckre 3Hanus. Ha atux
3aHSATHAX CTYIEHTBI OCBAaMBAIOT KOHKPETHBIE METObI H3YYEHHUS TUCLIUILIMHBI, 00y4aroTCsl SKCIEPHUMEHTAIbHBIM
cnioco0am aHanM3a, yMEHHIO paboTaTh ¢ MpUOOpaMu M COBpeMEHHBIM 000pyaoBaHneM. JlabopaTopHbIe 3aHATHS
JAfOT HATJBSIHOE MPECTaBICHUE 00 N3y9aeMbIX SIBICHUAX U MPOIIECCAX, CTYICHTHI
OCBaMBAaIOT IOCTAHOBKY M BEACHHE 3KCIICPUMEHTA, YIaTCs yMEHNIO HaOI01aTh, OLICHUBATD IOTyYCHHBIC
Pe3yIbTaTHL, IeaTh BEIBOABI K 00001meHwst. OTYET 10 UTOTaM BEHITIOTHEHHBIX JTa00PATOPHBIX paboT BHITIOIHACTCS
Ha JIMCcTax Oenoit Oymaru ¢popmara A4 B IeYaTHOM MM pYKOTIMCHOM BHze. [Ipu opopmiieHHH 0TYETa HCITOB3YETCS
CKBO3HAsi HyMepalys CTPaHUIl, CUUTasi TUTYJIbHBIH JIMCT EpBOH cTpaHuiei. Homep cTpaHuIbl Ha TUTYJIBHOM
JMCTE He cTaBUTCs. HoMepa cTpaHuIbl CTaBsATCS 10 LEHTPY BBepXy. [Ipu ohopmiieHnu oTyéra B IeYaTHOM BHJE
JKeJIaTeJIbHO coOMoaTh cieaytomue TpedoBanus. s 3aro0BKOB: TOJIYKUPHBIH WpudT, 14 T,
LEHTPUPOBaHHBIA. [[111 OCHOBHOTO TeKCTa: HeXXUPHBIN WpUdT, 14 1T, BEIpaBHUBaHKE 110 MIMpHHE. Bo Beex ciydasnx
tun mpudTa - Times New Roman, otctyn a63aia 1.25 cM, moayTOpHBIN MEXIyCTPOYHbIH nHTepBalL. [lomis: jJeBoe -
3 cM, mpaBoe - | cM, BepxHee U HIDKHee - 2 cM. OTueT JOoJDKeH coiepKaTh CIEeAYIONTHe AIeMeHThI: 1) TUTynbHbIH
JUCT ¢ 00s3aTeNbHBIM YKa3aHueM BapuaHTa; 2) Llens pabotsr; 3) 3ananue;
4) OcHoBHas 4acTh; 5) BriBos.

€aMOCTOSI- CamocrosiTenbHas padoTa CTYJICHTOB M0 TUAAKTUYECKOM CYyTH MPEACTABIIET COO0I KOMIUIEKC YCIOBUI 00y4eHus,
TeNbHas paboTa | OpraHU3yeMbIX MPEIoaBaTeIICM M HAPABJICHHBIX HA CAMOIIOATOTOBKY yJaluxcs. Y4eOHas e TeIbHOCTb
mpoTeKaeT 0e3 HeMOCPEACTBEHHOIO yYacTUsl IPENOAaBaTeNsl U 3aKIF0YACTCS B IPOPAOOTKE JICKITHOHHOTO
MaTepHaja, MOArOTOBKE K JJa0OPaTOPHBIM 3aHATHAM; U3yUeHHH y4eOHON TUTEpaTyphl M3 OCHOBHOTO U
JIOTIOTHUTEIHHOTO CIIHCKA.

9K3aMeH IIpu moaroToBKE K 3K3aMEHY HEOOXOIMMO IPOCMOTPETh IPOTrpaMMy Kypca, C ICNIbIO BBISBICHHS Hanboee
MpOOJIEMHBIX TEM, BOIIPOCOB, KOTOPBIC MOTYT BBI3BaTh TPYJIHOCTH MPU MOATOTOBKE K 3a4eTy. [Ipo pemars TeCToBbIe
3a/IaHs, TIPEAIOKEHHBIE B yueOHO-MeToaqnIecKoM Komimiekce. [1pn 3tom i 3 PeKTHBHOTO 3aKpeIuIeH s
MHGOPMALNH TTEPBEIi pa3 6e3 NCTO0Nb30BaHUs YIeOHBIX MaTepHaJIOB, BTOPOH pa3 C UX UCIOIH30BAHUEM.

10. IMepeyenr WHPOPMANMOHHBIX TEXHOJOIHil, MCIOJb3yeMbIX NMPH OCYIIECTBJIEHHH 00PA30BaTEJbLHOr0 Mpolecca Mo
JUCHMIIHHE (MOIYJI0), BKJIIOYasl MepedeHb NMPOrPaMMHOI0 odecrevyeHHsi U WH(OPMAIMOHHBIX CHPABOYHBIX cHCTeM (NpH
HEe00X0IMMOCTH)

[Mepeuenb MHPOPMAIIMOHHBIX TEXHOJOTHH, MCIOJIb3YEMbIX MPU OCYLIECTBICHHH 00pa30BaTeNIbHOrO Mpoliecca Mo JUCHUILIHHE
(MomyImi0), BKIIIOYAs IIEPEUYCHb MPOTPAMMHOT0 O0ecTieueHusT 1 HHQOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, TIpeACTaBiieH B [Ipunoxkenuu 3
K pabodei mporpaMMe JUCIUILTAHBI (MOJTYJIs).


https://www.intuit.ru/studies/courses/2260/156/info
https://www.intuit.ru/studies/courses/643/499/INFO
https://www.intuit.ru/studies/courses/66/66/info
https://www.intuit.ru/studies/courses/88/88/info
https://www.intuit.ru/studies/courses/1122/167/info

11. Onucanne MaTepuMaJIbHO-TEXHHYeCKOH 0a3bl, HEOOXOAUMOI /sl OCylecTBJIeHHsI 00pPa30BaTeJbHOI0 Ipouecca 1o
JUCHHUNINHE (MOIYJII0)

VYuebnas aymguropust Ne60 (423600, Pecriyonmka Tartapcran, r. EnmaOyra, yn. Kasauckas, 1. 89) mias mpoBemeHUsS 3aHATHIA
JICKIIMOHHOTO THWIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYIIOBBIX W HWHIUBUAYAIbHBIX KOHCYJBTAIMHA, TEKYIIErO KOHTPOJIA U
MPOMEKYTOYHOU aTTECTAIUH,IOMEIICHUE IS CAMOCTOSATENbHON padoThl. KomimekT mebenu (mocagounbix mect) 29 mt. Komruiekt
meOenu (mocalo4yHblx MecT) ais npenopasatens 1 mr. Komnbrorepusiii kiace: Kommbroteps! intel core i5 15 mr. MonuTops
ViewSonic 22d 15 mrt. IIpoexktop EPSON EB-535W 1 mr. UaTepaktuHas aocka IQBoard DVT TNO82 1 mt. Tpubyna 1 mir.
Kongumuonep 1 mr. Hacrennsie mon ku 6 mr. Illkad aByxcTBopdyareiii ¢ monkamu 1 mT. Beb-kamepa 1 mT. Boixon B MHTEpHET,
BHYTPHBY30BCKasi KOMITBIOTEPHAS CETh, TOCTYII B 3JIEKTPOHHYIO HHPOPMAIMOHHO-00pa3oBaTeNbHyI0 cpexy. Habop yueOHO-HATIATHBIX
MOCOOMI: KOMIUIEKT MPE3CHTAIMN B DJICKTPOHHOM (hOopMaTe 10 TPero1aBaeMoi TUCIUTUINHE 3-5 1IT.

12. Cpez[cn;a aJjanranuu npenmogaBaHvsl AMCHMINVIMHBI K ﬂOTpeﬁHOCTﬂM Oﬁy‘laIOH.II/IXCﬂ HHBAJIUAOB H JHI C
OrpaHHYC€HHBIMHU BO3MOKHOCTAMM 3/10POBbHA

[Ipu HEoOXomMMOCTH B OOpPa30BAaTEIBHOM IIPOLECCE HMPHUMEHSIOTCS CIEAYIOMHE METOABl W TEXHOJIOTHH, OOJerdaromiye
BOCTIpHSITHE HH(DOPMAIHH 00yJaOIUMHUCS HHBAIAIAMH U JTUIIAMHU C OTPAHWHICHHBIMU BO3MOXHOCTSMH 310POBBSI:

- CO3/aHUE TCKCTOBOH BepCHU JIFOOOr0 HETEKCTOBOTO KOHTECHTA JUIsl €r0 BO3MOXKHOTO IIPEoOpa3oBaHUS B ajlbTCPHATHBHEBIC
(hopmpbl, yIO0OHBIE IS Pa3IMIHBIX TOJIL30BaTENCH;

- CO3/I1aHUC KOHTEHTA, KOTOPBII MOXKHO NPEACTABUTHh B PA3IIMYHBIX BHJAX 0€3 MOTEPH JAHHBIX WM CTPYKTYPHI, MPEIYCMOTPETh
BO3MOXKHOCTh MacCIITAOMPOBAHUS TEKCTA U N300paKeHHUH 0€3 MOTepH KayecTBa, MPEIyCMOTPETh JOCTYITHOCTh YIPABICHUS KOHTCHTOM C
KJIaBHATYPHI;

- CO3lIaHME BO3MOXXHOCTEH IS 00YYArONIUXCSl BOCIPUHUMATE OJHY U Ty K€ HH(OPMAIIMIO U3 Pa3HBIX UCTOUHUKOB - HATIPUMED,
TaK, YTOOBI JINIA ¢ HAPYIICHUSAMH CITyXa MMOJTydaid HH()OPMAITHIO BU3YalbHO, C HAPYIICHUSIMH 3pEHHS - ayAUAIbHO;

- TPUMCHCHHE IPOrPAMMHBIX CPEACTB, OOECICUMBAIONIMX BO3MOXXHOCTh OCBOCHHS HABBIKOB M yMCHHUH, (OPMHUPYEMBIX
JICHUTUTAHOWM, 32 CYET abTCPHATHUBHBIX CIIOCOOO0B, B TOM YHUCIIC BUPTYAIBHBIX JJAOOPATOPHIA U CUMYIIAIIHOHHBIX TEXHOJIOTHIA;

- NPUMEHCHHE TUCTAHIIMOHHBIX OOpa30BATEIBHBIX TEXHOJOTHWU I Hepeaadr MHGOpPMAIMK, OPTaHU3AIMKA PAa3IUYHBIX (HOpM
UHTEPAKTHBHOIN KOHTAKTHON pabOThl 00yJarOIEerocs ¢ MperoiaBaTesieM, B TOM YUCIe BEOMHAPOB, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHEI
JUTSL TIPOBEJICHHS BUPTYaIbHBIX JICKIIUH C BO3MOXKHOCTHIO B3aMMOJICHCTBHS BCEX YYaCTHHKOB JUCTAHIIMOHHOI'O OOYYCHUS, IPOBEACHUS
CEMHHAPOB, BRICTYIUICHHS C JTOKIaJaMH U 3aIIUTHI BHIITOJHEHHBIX paboT, IPOBEIEHIS TPEHUHTOB, OPTaHU3aINH KOJUICKTHBHOMN paboTEI;

- IPUMCHCHHE JIUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI IJIsl OpraHu3alud GOPM TEKYIIETO U IMPOMEKYTOYHOTO KOHTPOJIS;

- YBEJIMYCHHE MPOIODKUTCIBHOCTH CIa4U 00YYAIOIIMMCS HHBAIKAAOM WM JIUIIOM C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbBSI
(hopM IPOMEKYTOUHOH ATTECTAIMH [0 OTHOIICHHUIO K YCTAHOBICHHOM MPOJIODKUTEIBHOCTH UX CHAYH:

- IPOAOJDKUTEIBHOCTH CIa4YM 3a4€Ta UK 3K3aMCHA, MPOBOJIUMOTO B MUCEMEHHOMN Qopme, - He OoJiee yeM Ha 90 MUHYT;

- IPOJOJDKUTEIFHOCTH ITOATOTOBKH 00YUaIOMIerocss K OTBETY Ha 3a4éTe WIIM dK3aMeHe, IPOBOJIMOM B YCTHOH (opme, - He boee
yeM Ha 20 MUHYT;

- MPOJIOJKUTEIILHOCTH BBICTYTIICHHS 00YYaroIerocs MpH 3aliuTe KypcoBoi paboThI - He Ooiee 4yeM Ha 15 MUHYT.

IMporpamma coctaBineHa B coorBercTBuM ¢ TpeboBaHusMu PI'OC BO wu y4yeOHbIM IuiaHoMm mno Hanpasienuio 44.03.01
"Tlemaroruueckoe o6pazoBanue" ¥ MPOQIITIO MOATOTOBKH "TeXHOIOTHS U pOOOTOTEXHUKA" .
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1. CooTBeTcTBHE KOMIIETEHIMI IVIAHMPYEMbIM pe3yJbTaTaM 00y4eHusl 10 JUCUMILIMHE (MOAYJII0)

Koa m HammeHoBaHue
KOMIICTCHIIMU

NHaukaTopbl T0CTH)KEHUSI KOMIETEeHIUU
ISl JAHHOM JUCHMILIHHBI

OuneHo4HbIe cpeacrea TeKyllero
KOHTPOJA U leOMe)RyTO‘-IHOﬁ aTTeCTalnun

OIIK-9 Cnocoben
MOHUMATb TPUHITHUITEI
paboThI COBPEMEHHBIX
UH(POPMAMOHHBIX
TEXHOJOTHUH U
HCIIOJIB30BaTh UX JJIS
pemeHus 3agaq
poeccHoHaTBFHON
EITEILHOCTH

3HAaTh OCHOBHEIC MPUHIUIIBI pa60T},1
COBPCMCHHBIX I/IH(l)OpMaIII/IOHHLIX
TeXHOJ’IOFHﬁ, METOAbI HICKYCCTBCHHOT'O
HUHTCJUICKTA AJId pCHICHUA CTaHAAPTHBIX
3aJa4 Mo KOMIIbIOTEpHOMY MOJICIUPOBAHNIO.

YMeTh NPUMEHSTh OCHOBHBIE TPHHIIHITBI
paboOThI COBPEMEHHBIX HHPOPMAITMOHHBIX
TEXHOJIOTHI, METObI HCKYCCTBEHHOTO
MHTEJUICKTA JUIsl PEIICHUs] CTAaHJAPTHBIX
3a]a4 10 KOMITBIOTEPHOMY MO/ICTHPOBAHHIO.

Bnagers MOHMMAaHHUEM OCHOBHBIX
IIPUHLIUIIOB paboTsl COBPEMEHHBIX
MH()OPMALMOHHBIX TEXHOJOTHH, METOAaMH
UCKYCCTBEHHOI'O MHTEJUIEKTAa JUIsl PELIEHUs
CTaHJApPTHBIX 3aJa4 10 KOMIIBIOTEPHOMY

TekylHii KOHTPOJIb:

Jlabopamopuvie pabomol 10 TeMaM

Tema 1. HekoTopsie nu3BecTHbIE MOJIENIN
MaTeMAaTHYECKOW (HU3UKU

Tema 3. MaremaTrueckast TeOpHst 60pbOBI
3a CyIlIeCTBOBAHUE

Tema 4. BseneHne B MPOCKTHPOBAHUE
HMHTEIUIEKTYaJIbHBIX CHCTEM

Tema 5. Moaenu npenctaBieHUs 3HAHUM B
HMHTEIUIEKTYyaJIbHBIX CHCTEMaX
Tema 6. S3bIK
nporpammupoBanus [Iporor
Tema 7. DKciepTHbIE CUCTEMBI
Tema 8. HeliponHsle cetu
Tecmuposeanue 1o TeMam
Tema 1. HexoTopsle 3BECTHBIE MOJEIU
MaTreMaTuueckoi Gpuznuku

JIOTHYCCKOr'o

MOCJIMPOBAHUIO.

34 CYLICCTBOBAHHNC

Tema 3. Maremaruueckast Teopust 60pbObI

IIpomeskyTouHasi aTTecTauus:

HE3HAYNTEILHBIE OITNOKH
MIPU €€ PEeLICHUU

drsamen
2. Kputepuu oueHnBaHusi ¢chOPMUPOBAHHOCTH KOMIIeTeH N
Kommner 3auTeHo He 3auteno
eHIMS Boicokuii ypoBeHb | Cpennuii ypoBenb | Huzkmii ypoBeHb | Huixe MoporoBoro
(OTIUYHO) (xopomo) (YA0BJ1€TBOPUTEIBHO) YPOBHS
(86-100 6an10B) (71-85 6ans10B) (56-70 6an0B) (Hey10BJI€TBOPUTE/Ib
HO)
(0-55 6an10B)

OIIK-9 | 3HaeT OCHOBHBIC 3HaeT OCHOBHBIC 3HaeT OCHOBHBIC He 3Haer ocHOBHBIC
MIPHUHIUITEI PaOOTHI TPUHITUITEL PA0OTHI MIPHUHIUITEI PaOOTHI TIPHUHITUITBL paboTsI
COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
MHPOPMAITMOHHBIX MHPOPMAITMOHHBIX HH(OPMAITMOHHBIX “HPOPMAITMOHHBIX
TEXHOJIOTHH, METOIBI TEXHOJIOTHH, OCHOBHBIC TEXHOJIOTUH, OTACIBHBIC TEXHOJIOTUH, METOJIBI
HCKYCCTBEHHOTO METOZBI HCKYCCTBEHHOTO | METOJBI HCKYCCTBEHHOTO HCKYCCTBEHHOTO
WHTEJUIEKTA IS PeIICHUS | MHTEIUICKTa JJIS pelIeHUs] | MHTEIUICKTa, JOMyCcKas HMHTEJICKTA JUTSt
CTaHOAPTHHIX 33724 IO CTaHIAPTHHIX 33724 110 Cepbe3HbIe OMMOKY IIPH €€ | PEIIeHHUs
KOMITBIOTEPHOMY KOMITBIOTEPHOMY peleHuu CTaHAapPTHBIX 3a7a4 10
MOACJIMPOBAHUIO MOJCJIMPOBAHUIO, KOMIIBIOTCPHOMY

UMEIOLINXCS, TOMyCKast MOJICTUPOBAHUIO

YMmeeT npuMeHsTh
OCHOBHBIE ITPHHIIMIIBI
paboTBI COBPEMEHHBIX

YMeer npuMeHsITh
OCHOBHBIC ITPHUHIIMIIBI
paboOThI COBPEMEHHBIX

YMmeer npuMeHsTh
OCHOBHBIE ITPHHIIMIIBI
paboTBI COBPEMEHHBIX

He ymeer npumeHsTh
OCHOBHBIC MPUHIIUTIBI
paboTBI COBPEMEHHBIX

nH(OPMAITHOHHBIX MHPOPMAITMOHHBIX nH(OPMAITHOHHBIX nH(OPMAITMOHHBIX
TEXHOJIOTUH, METOIBI TEXHOJIOTHH, OCHOBHBIC TEXHOJIOTHH, OTACIBHBIC TEXHOJIOTHH, METOIBI
HCKYCCTBEHHOTO METOZBI HCKYCCTBEHHOTO | METOJBI HCKYCCTBEHHOTO HCKYCCTBEHHOTO
WHTEJUIEKTA IS PeIICHUS | MHTEIUICKTa AJIS pelIeHUs | MHTEJUICKTa, JOMyCcKas HWHTEJIJICKTA JJIs
CTaHJAPTHHIX 33724 IO CTaHIAPTHHIX 33724 110 Cepbe3HbIe OMMOKY IPH €€ | PEIIeHHUs
KOMIBIOTEPHOMY KOMITBIOTCPHOMY peleHuH CTaHJAPTHBIX 33]1a4 110
MOIleJIl/IpOBaHI/IIO MO,HCJ'II/IpOBaHI/IIO, KOMHblOTepHOMy
JIOTTyCKast MOJICTTUPOBAHUIO
HE3HAYHTEJIbHBIC OIIMOKH
MIPY €€ PCIICHUU
Bnageer moHMMaHHEeM BnageeT moHuMaHueM Brageer moHMMaHHEeM He Bnanmeer
OCHOBHBIX MIPHUHITUIIOB OCHOBHBIX MIPUHITUIIOB OCHOBHBIX MIPHUHITUIIOB MOHUMAaHHEM

paboTBI COBPEMEHHBIX
HHPOPMAITMOHHBIX
TEXHOJIOTHH, METOAaMH

paboOThI COBPEMEHHBIX
MHPOPMAITMOHHBIX
TEXHOJIOTUH, OCHOBHBIMHU

paboTBI COBPEMEHHBIX
MHPOPMAITMOHHBIX
TEXHOJIOTHi1, OT/IEIbHBIMH

OCHOBHBIX PUHIIUIIOB
paboTBI COBPEMEHHBIX
MH(OPMAITMOHHBIX




HUCKYCCTBCHHOT'O
WHTCIUICKTA UIA PCINCHUA
CTaHJapTHBIX 3a1a4 110
KOMITBIOTEPHOMY
MOAOCIUPOBAHUIO

METOAAMHU
HCKYCCTBEHHOTO
MHTEJUIEKTa IS
pemeHns CTaHJapTHBIX
3a1a4q 1no
KOMITBIOTEPHOMY
MOJICITUPOBAHHIO,
JIOTyCKast
HE3HAYUTEIHHBIC OIINOKU
TIpH €€ PelICHUH

METOJaMuU
HCKYCCTBEHHOTO
MHTEIJICKTA, JOIyCcKast
Cephe3HbIC OIMOKY TIPH €€
pelieHun

TEXHOJIOTUH,
MeTOoIaMu
HCKYCCTBEHHOTO
WHTEJUIEKTa IS
pelIeHus
CTaHJAPTHHIX 33724 IO
KOMIBIOTEPHOMY
MOJECITUPOBAHUIO

3. Pacnipeaenenne oneHok 3a popMBbI TEKYIIero KOHTPOJISA M IIPOMEKYTOYHYI0 ATTeCTALHIO

8 cemectp:
Texkyuuii KOHTPOJIb:

JlabopaTopHBIE PabOTHI IO TEMaM

Tema 1. HexoTopsie M3BECTHBIC MOJIENN MaTEMaTHIECKON QU3UKH
Tema 3. MaremaTtrdeckast TeopHst 00pbOBI 3a CYIIIECTBOBAHIE
Tema 4. BBeieHrEe B IPOEKTUPOBAHUE UHTEIUIEKTYaIbHBIX CUCTEM

Tema 5. Moaenu npencTaBieHus 3HAHUM B HHTEIUIEKTYaJIbHBIX CUCTEMAX

Tema 6. S3bIKk Toruyeckoro nporpammuposanus [Iposuor

Tema 7. DKkcriepTHBIE CUCTEMBI
Tema 8. HeifponHsle cetu

MakcumansHOe Korndectso 0aimoB o BPC - 30.

TectupoBanue

Tema 1. HexoTopbie M3BECTHBIC MOJICIA MaTEMAaTHICCKON (PU3UKU
Tema 3. MaremaTtrdeckast TeOpust 00pbOBI 32 CyIIIeCTBOBaHUE
MaxkcumainbsHoe KoamyecTBo 6amios o bPC - 20.

Hroro 30+20=50 Gamios

IIpoMeskyTouHasi aTTecTanus - 3x3amMeH — 50 6aioB.

ITpomexyTouHasl aTTeCTaIl|sl MPOBOJUTCS IMOCJC 3aBEPIICHHs W3YUCHHS MUCHUIUIMHBI WIA €€ 9acTH B (hopMme, OmpeaesseMoi
y4eOHBIM TTaHOM 00pa30BaTENBHON MPOTPAMMEI C IIETBI0 OLEHUTH paboTy 00ydaromerocs, CTENeHb YCBOCHUS TEOPETHUECKUX

3HAHWH, YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHITHIH.

IIpenomaBatenb, MPUHUMAIOIINNA YK3aMEH 00ecTieunBaeT CiIydyailHoe pactpe/eiecHne BapUaHTOB 3aJaHIi MEXTy 00ydaromnuMucs
C MOMOINBI0 OMIICTOB W/WIH C MPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIPAaBE 3a/laBaTh OOYYAIOMIEMYCs JOMOJHHUTEIEHBIC

BOHPOCHI U 1aBaTh JONOJHUTEJIbHBIC 3alaHUs TIOMUMO TE€X, KOTOPLIC YKa3aHbI B ounere.

DK3aMeH MMpOBOAUTCH IO ouneram. B KaXX10M ounere JIBa OLICHOYHBIX CpPEACTBA: YCTHLIﬁ WA MUCbMEHHEIA OTBET Ha BOIIpOC U

IMPaKTUYCCKOC 3aJaHUC.

Y CTHBIN NI MMCEMEHHBINH O0TBET — 20 6asIoB.

IIpaktnaeckoe 3amanue — 30 GayIoB.

Hroro 20+30=50 Ganos.

Ob1m1ee KoMMIecTBO OAJIIOB TI0 AUCIUITINHE 32 TEKYIIHH KOHTPOJIb U IIPOMEXyTOUHYI0 arrectanuio: 50+50=100 6ammos.

CooTBeTCTBHE OAIJIOB M OLIEHOK:

Juis1 3k3amena
86-100 — oTuyHO.
71-85 — xoporo.

56-70 — yOBIETBOPUTEIHHO.
0-55 — HEeYIOBNETBOPUTENBHO.

4. OuneHOYHbBIE CPeICTBA, MOPAAOK UX NPUMEHEHHUSI H KPUTEPHHU OLleHUBAHMS
4.1. OueHOYHBbIE CPeICTBA TEKYLIEro KOHTPOJIs

4.1.1. JIabopaTopHbie padoThI

Tema 1. HexoTopsie U3BECTHBIC MOJICIA MaTEMAaTHICCKON (PU3UKU
Tema 3. MaremaTtrdeckast Teopust 00pbOBI 3a CyIIECTBOBaHUE
Tewma 4. BBenieHne B IpOEKTUPOBAHUE HHTEIUICKTYATBHBIX CHCTEM

Tema 5. Monenu npencTaBieHys 3HAHUM B MHTEJUIEKTYaJIBHBIX CUCTEMAX

Tema 6. S3bIK JIorHYecKOro mporpammuposanus [Iposor

Tema 7. JkcriepTHBIE CUCTEMBI

Tema 8. HeiipouHsle ceTu

4.1.1.1. Ilopsiaok NpoBeeHHs.




JlaGoparoprbie pabOThI MPOBOJATCS B YaChl ayIUTOPHOMN paOOTHI.
Ilepen BBIMONHEHWEM KaXHo0H pabOTHI CTyOeHTHI-OaKalaBphl MOJDKHBI IMPOPadOTaTh COOTBETCTBYIOUIMHA MaTepHal,
HCTIOJB3Ys KOHCIIEKTH TEOPETUIECKUX 3aHATHIH, IEpHOJNYECKUE H3IaHH, yIeOHO-METOANIECKIE TOCOOUS B yIeOHNKN.
[To oxoHYaHWH 3aHATHI CTYAEHTH 0(OPMIIIIOT OTYET O KaXXI0U paboTe, coOroIas cuenyronryo Gopmy:
e HaumeHoBaHuE TEMBI;
e [lenb paboThr;
e 3ajaHue U COJEp)KaHHE BBITIOJIHEHHOW paboThI,
e [IucpMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
e  BrIBoBI 110 IIpoiesIaHHON padore.
e  CHHCOK HCTIOJIb30BaHHBIX HCTOYHUKOB.
4.1.1.2 Kpurepun oneHuBaHusA
27-30 6aJ1;10B CTABUTCHA, €CJIH 00yUarOLIUiics:
[IpaBuIBHO BHITIOIHWII Bee 3aJaHus. [IpoieMOHCTpHUPOBaN BEICOKHAN YPOBEHB BIaIeHHS MaTepranoM. [IposBIeHBI TPEBOCXOIHEIC
CHOCOOHOCTH MIPUMEHSTH 3HAHUSA M YMEHUS K BBHITIOJHEHNIO KOHKPETHBIX 3aaHUH.
22-26 6aJ1JI0B CTABUTCS, €CJIM 00yYarouuiics:
IIpaBuIbHO BBIMOJIHUI OOJBINYI0 YacTh 3amaHuil. [IpHCYTCTBYIOT HE3HAYHTENbHBbIC OIMMOKH. [IpOIEeMOHCTPUPOBAH XOPOIIUH
YPOBEHb BJIaJICHUA MaTepraiioM. IIposiBIeHBI cpenHue CIIOCOOHOCTH NMPUMEHATh 3HAHUSA M YMEHUS K BBIIIOJHEHHIO KOHKPETHBIX
3aJaHHM.
18-21 6a10B cTABUTCA, €CJIH 00yJAIOIIUIACS:
3ajanusi BBINOJHWI Oojiee YyeM HamoJIoBHHY. [IpHCyTCTBYIOT cepb&3Hble OmMOKH. [IpogeMoHCTpHpOBaH YAOBICTBOPUTEILHBIN
YpPOBEHb BIIaJIcHHs] MarepuasoM. I1posiBiIeHbl HU3KHE CIOCOOHOCTH NMPHUMEHSTh 3HAHUS M YMEHUS K BBIIIOJIHEHHIO KOHKPETHBIX
3aJaHHM.
0-17 6a/110B CTABUTCS, €CJIN 00YYAKOIIHIACH:
3amaHus BBHITIONHWI MEHEe YeM HaloJIOBHHY. [IpoJeMOHCTPHPOBAaH HEYINOBIETBOPUTENBHBIN YPOBEHb BIAJCHHS MaTCPHAJIOM.
IIposiBI€HBI HEZOCTATOYHBIE CIIOCOOHOCTH PUMEHSTH 3HAHHS M YMEHHS K BBITIOTHEHHIO KOHKPETHBIX 3a1aHMUH.
4.1.1.3. Coaep:xaHue 0lleHOYHOTO CpeaCcTBA
Jlaboparopras padota Ne 1
" JIBIDKEHHE Tell B Cpejie C yIeTOM TpeHHs"
3ananus K tabopaTopHoi pabore
1) Boinucats MaTeMaTHYECKYIO MOJIETIb, ONPEACIUTH COCTaB HA0Opa BXOTHBIX MTapaMEeTPOB M UX KOHKPETHbIE
YHCIIOBBIC 3HAUCHHSI.
2) CrpoeKTupoBath I0JIb30BaTeIbCKUN HHTEpdEIC MporpaMMBbl MOJISTUPOBAHHMS, 0Opalas 0co0oe BHUMaHKe Ha
(OpMBI IIPEACTABICHUS PE3YJIBTATOB.
3) pa3zpaboTaTh CaMOCTOSTENBHO IPOIPAMMY HHTETPUPOBAHUS CUCTEMbI OOBIKHOBEHHBIX AU (HepeHINaTbHBIX
YPaBHEHMI € OLIEHKON TOYHOCTHU PAacCyYETOB.
4) TlpomsBecTH OTJIAAKY ¥ TECTHPOBAaHUE Pa3padOTaHHO MTPOTPaMMEI.
5) BBITOTHHUTE KOHKPETHOE 3a/IaHIe U3 CBOETO BapHaHTa PaOOTHI.
6) KauecTBeHHO MpOaHATM3HPOBATH PE3YIHTATH MOJCTHPOBAHUS.
7) Co3maTh TEKCTOBBIH OTYET IO JTA00OPATOPHON paboTe, BKITFOYAFOIIHIL:
- THTYIBHBIH THUCT (yKa3aThb Ha3BaHUE PaOOTHI, HCIIOMHUTEIS, HOMEP TPYIIIHI U T.1.);
- IOCTAHOBKY 3a/1a4M U OMHCAHHE MOECTIH;
- pe3yJbTaThl TECTUPOBAHUSA IPOTPAMMBI;
- pe3ynbTaThl, MOJYYCHHBIE B XOJ€ BBINOJHEHHS 33JaHusA (B pazaM4HBIX (opMmax).
BapuanTs! 3ananuit
Bapmuanr 1. [TapanrtoTict npeiraeT ¢ HEKOTOPOH BBICOTHI U JIETUT, HE OTKPBIBAs TApaIoTa; Ha KaKoi BbICOTE (MU
4yepe3 Kakoe BpeMs) eMy CIIeIyeT OTKPBITh MapaliioT, 4TOObI UMETh K MOMEHTY TPU3EMJICHHUST O€30MaCHYI0 CKOPOCTh
(ae 6ompmryro 10 m/c)?
Bapwuanr 2. 3yunts, Kak cBsi3aHa BEICOTA MPBDKKA C IDIOMIAIBI0 TIONCPEYHOTO CEYCHUS ITAPAIIoTa, YTO0BI CKOPOCTh
pu3eMJICHHUS OblTa 0e30ITacHOM.
Bapwuanr 3. [IpomMoaenupoBaTh MajicHue Teja ¢ 3aJaHHBIMU XapaKTePUCTUKAMHU (Maccoii, (hOpMOi) B Pa3IMIHBIX
BSI3KMX cpesiax. M3ydnThb BiIMsHHUE BSI3KOCTH CPE/bl Ha XapakTep ABMKeHHs. CKOpPOCTh IBM)KEHHS JI0JDKHA OBITH CTOJIb
HEBEINKa, YTOOBI KBAJPATUIHON COCTABISIONIEH CUIIBI COTIPOTHBIICHHUST MOKHO OBLITO MMPEeHEOperaTh.
Bapmuanr 4. [IpomonennpoBaTh MajieHNe Tea ¢ 3aJaHHBIMHU XapaKTePUCTHKaMHU (Maccoid, OpMOii) B pa3IMIHBIX
IUTOTHBIX cpeaax. V3yunTs BIUSHHE TUIOTHOCTH CPeAbl Ha XapakTep ABIKEeHUSA. CKOPOCTh IBI)KEHUS TOJDKHA OBITH
JIOCTaTOYHO OOJBINON, YTOOBI TMHEHHOHN COCTABJISIIOIICH CHJIBI COTIPOTUBIIEHUS MOYKHO OBLITO MpeHeOperaTh (Ha
OoJIbIIIeH YacTH MyTH).
Bapmant 5. [IpoMomennpoBaTh IBMKEHUE HCCIIEIOBATENFCKOTO 30HAa, «BBICTPEICHHOT0) BEPTHKAIBEHO BBEPX C
ypOBH: 3eMid. B BepxHeil TOUKe TpaeKTOPUH HaJl 30HI0M PAaCKpPHIBAETCsl IapalllioT, U OH IUIABHO CITyCKAeTCsl B TOUKY
cTapra.
Bapuanr 6. [IpomoaennpoBats IBIKEHHE HCCIIEIOBATEIBCKOTO 30H 12, «BBICTPEJICHHOT0)» BEPTUKAILHO BBEPX C
JEeTSIIIero HajJ 3emileil camosera. B BepxHell Touke TpaeKTOPHHU HAJ 30HJOM PAacKpHIBAETCS MapallioT, U OH TUIABHO
CIIyCKaeTCsl Ha 3eMIIIO.



BapuanT 7. I'myOunHas 6omM0a, ycTaHOBJICHHAS Ha B3PBIB UYepe3 3aJJaHHOE BPEeMsl, COPACBIBAETCS CO CTOSIIETO
HETIOABIDKHO TPOTHUBOJIONOYHOTO Kopabma. MccmenoBaTe CBA3b MEXIY TIIyOMHOW, Ha KOTOPOW MPOW3OMIeT
B3pHIB, U (opMOH Kopiryca (chepruaeckoi, morychepruaecKoil, KaluIeBUAHOHN 1 T.11.).

Bapmnanr 8. ['myOnnHast 60M0a, ycTaHOBJICHHAs Ha B3PHIB Ha 3aJJaHHOI ITyOnHE, COpachIBaeTCS CO CTOSIIETO
HETIOJIBI)KHO TIPOTHBOJIOAOYHOrO Kopabisa. VccienoBaTh CBSI3b MEXKIY BPEMEHEM HOCTIKEHHS 3a1laHHON TITyOUHBI 1
(dopmoii kopmyca (chepruiaeckoii, moaychepudecKkoi, KarIeBUIHON 1 T.1.).

Bapmnant 9. [IpoBecT MoienupoBaHue B3JIeTa paKeThl IPU 3Ha4eHUsAX napamerpos m0 = 2----10 7 kr, mxon = 2----10 5
KT, oo = 2----10 5 kr/c, Fraru = 4----10 8§ H. OTBeTUTH Ha BOIIPOC, JTIOCTUTHET JIM PaKeTa MPU STHX 3HAYCHUSIX
rapameTpoB NEepBOH KOCMUYECKOW cKkopocTH 7,8 km/c?

Bapmnanr 10. [IpoBectu uccneioBaHue COOTHOLIEHHS BXOAHBIX MapameTpoB m0 u Frsru , mpu KoTopbIxX pakera
JOCTUTHET NMEePBOH KOCMUYIECKOH CKOPOCTH (M B COOTBETCTBYIOIINI MOMEHT Hcuepraet roprouee). OcranbHble
BXO/IHBIE TTapaMeTpPhl (PUKCUPOBATh MPON3BOIBHO. [1O0CTPOUTH COOTBETCTBYIONIYIO (pa30BYI0 THArpaMMy B
nepeMeHHBIX ( mO , Frsrn ).

Bapuanr 11. Pa3paboraTs 1 nccienoBaTh yCOBEPIICHCTBOBAHHYIO MOJIENb B3JI€Ta PAKETHI, IPUHSIB BO BHUMAHHE, YTO
peanbHbBIe KOCMHYECKUE PAKETH OOBIYHO IBYXH TPEXCTYIIEHYATHIC U JBUTATENN Pa3HbIX CTYIICHEH HMEIOT Pa3HYIO CHITY
TATH.

Bapmnanr 12. [IpomonenupoBaTs JBHKEHHE HCCIIEAOBATEIBCKOTO 30HJA, CHA0KEHHOTO pa3rOHHBIM JBHraTelleM
HEOOJIBIIION MOIIHOCTH, «BBICTPEICHHOTO» BEPTHKAJIBFHO BBEPX C YPOBHS 3eMJIH. B BepxHEH TOUKe TPaeKTOPUHU
JIBUTATEINb BBIKIIFOYAETCS, Ha/l 30HIOM PACKPBIBAETCS MApalllioT, ¥ OH INIABHO CITyCKAaeTCs B TOUKY CTapTa.

Bapmant 13. IIpoMonenupoBaTh ABIKEHHE HCCIEIOBATENBCKOTO 30HAA, CHAOXEHHOTO Pa3TOHHBIM JBHTATEIEeM
HEOOJIBIIION MOIIHOCTH, «BBICTPEICHHOTO» BEPTHKAJIBFHO BBEPX C JETAIIETO HaJ 3eMilel camoneTa. B BepxHel Touke
TPAeKTOPUH HAJ| 30HIOM PACKPHIBACTCS MAPAIIIOT, ¥ OH IUIABHO CIIyCKaeTCs Ha 3eMITIO.

Bapuanr 14. I'myOunnas GomOa-Topriena, CHaO)KEHHAs Pa3TOHHBIM JIBUTATEJEM, YCTAaHOBIICHHAS Ha B3PBIB Uepe3
3aJjaHHOE BPeMsi, cOPachIBAETCS CO CTOAIIET0 HEMOABMKHO MPOTHUBOJIOIOYHOTO Kopabis. MccnenoBaTh CBA3b MEXKILY
rTyOMHOM, Ha KOTOPOH TPOHM30HAET B3phIB, M (opMoil kopmyca (cdepuueckoit, morycheprnaeckoi, KamIeBUIHOW U
T.J.).

Bapuanr 15. I'myOunnas GombOa-topriena, cHaO)XEHHAsi pa3TOHHBIM JIBUTATEJIeM, YCTAaHOBJICHHAS HA B3PBIB Ha
3aJaHHO IiTyOHnHe, COPAaCchIBACTCS CO CTOSILETO HETIOIBH)KHO TIPOTHBOJIOJOYHOTO KOpadisi. VicciaenoBaTh CBsI3b MEXIY
BpPEMEHEM JIOCTIKEHHUS 3aJaHHON TyOMHBI M (GopMoil Kopryca (chepudeckoi, moaychepraeckoil, KaleBHIHON 1
T.1.).

BapuanT 16. Topriena, cHaOkeHHasT pa3rOHHBIM JBUTATEIEM, HAIISIMBACTCS C TIOJIBOAHOMN JIOAKU HA CTOSIIIHNA
BEpPTUKAIBHO HaJ HEW HaJBOIHBINA KOpabib. MccaenoBaTh CBA3b MEXKAY BPEMEHEM MTOPAKEHUS TIeNTd U POPMOit
kopmyca (chepudaeckoit, morychepudecKon, KareBUIHON U T.1T.).

Bapuant 17. IlocTpouts TpaeKTOpUK U HATH BPEMEHHBIE 3aBUCMOCTU TOPU30HTAIBHOM U BEPTUKAIBHON
COCTaBJISIFOLIMX CKOPOCTH U IEpEMELIeHHs I TeJla Maccor | Kr, OpoIIeHHOTro 1o/ yriioM 45° K TOPU3OHTY ¢
HavyaJbHO# ckopocTbio 10 M/c:

1) B Bo3ayxe; 2) B Bojie. CpaBHUTD PE3yIbTaThl C TEMH, KOTOPBIE MOJIYYMINCH ObI 03 yueTa CONPOTHBIICHUS CPEbI
(mocieHne MOYKHO MOJYYHTh JIMOO0 YUCICHHO M3 TOW jK€ MOJIEINH, JINO0 aHATUTUYECKH).

Bapunant 18. HaiiTu Bua 3aBUCHMOCTH TOPU3OHTANbHOM AJMHBI MOJIETa Tela U MaKCHMaJIbHOM BBICOTHI
TPAaeKTOPUH OT OJHOTO U3 KOA(P(PHUIIMEHTOB CONPOTHBICHUS Cpelbl, (PUKCHPOBAB BCE OCTAIBHBIE TAPAMETPHI.
ITpeacTaBuTh 3TY 3aBUCUMOCTH rpadMUECKN ¥ MOA0OPATh MOAXOIAIIYI0 aHATUTHIECKYIO (hopMyITy, OIIpesenuB ee
IapamMeTpbl METOJJOM HaUMEHBIIINX KBaIPaTOB.

BapmuanTt 19. Pazpaborats Moziens mogBOIHON OXOTHL. Ha pacCcTOSHUM I IO YTJIOM  0L0.0L0 TTOIBOTHBIA OXOTHHUK
BUJINT HETIOJBIDKHYIO aKkyiy. Ha CKOJIbKO METpOB BBIIIE HEE HA/I0 LETUTHCS, YTOOBI FapIryH IOMall B LEJb?

Bapuanr 20. [TocTaBUTh U PEMINTh 331a4y O MOJBOAHON OXOTE IPH JOIOIHUTEIEHOM YCIOBUU: aKyJIa IBHKCTCS.
Bapuant 21. IIpoMonenupoBaTh ABMKCHHE HCCIEJOBATENBCKOTO 30HMA, «BBICTPEIEHHOTO» MOJ YIJIOM K
ropu30HTY. B BepxHeil Touke TpaeKTOPHM HaJl 30HJIOM PACKpPBIBaeTCs TOPMO3HOM MapalioT, 3aTeM 30H] TIaBHO
JIBHKETCS JIO 3€MITH.

Bapuant 22. I'myOunnass O0MOa, yCTAaHOBJCHHAs Ha B3PHIB 4Yepe3 3aJaHHOC BpeMs, COpachIBacTCs ¢
JIBIDKYIIETOCS TPOTHBOJIOIOYHOTO Kopaldiisa. MccneaoBarh CBS3b MEXIy TTyOHMHON, HA KOTOPOI MPOU30UIET B3PHIB,
MPOHJICHHBIM PACCTOSIHUEM IO TOPU30HTAIN U (HOpPMOii Kopiyca (chepuueckoi, nonycdepuaeckoi, KarueBUIHON 1
T.1.).

Bapuanr 23. 'my6unnas 6omba-Topriena, cHaOKeHHasl pa3rOHHBIM JIBUTaTEJIeM, YCTAaHOBIICHHAS Ha B3PBIB HA 33laHHOU
riyOuHe, cOpackIBaeTCs ¢ ABMKYILETOCS MPOTHBOJIOAOUHOTO Kopadis. MceaenoBaTs CBsI3b MEXIY BpeMEHEM
JIOCTHIKEHUSI 3aJaHHOM ITyOHHBI, IPOIMICHHBIM PacCTOSHUEM I10 TOPU30HTAIH U (hopMoii Kopityca (cepHaecKoi,
nosxycdepuaeckoi, KarIeBUIHON | T.11.).

Jlaboparopuas padota Ne 2 MOJEJINMPOBAHUE ABTOBOJIHOBLBIX ITPOLIECCOB

1. 3amaua: iMeeTcst AByMEepHas aKTHBHAS CPEa, COCTOSIIIAs U3 JICMEHTOB, KX bl U3 KOTOPHIX MOYKET HAXOIUTHCS B
TPEX Pa3IMIHBIX COCTOSHUAX: TOKOE, BO30YXIEHIH U pedpakTepHOCTH. [IpH OTCYTCTBHM BHEUTHETO BO3ACHCTBHS,
JJIEMEHT HAXOJHUTCS B COCTOSHUM MOKOs1. B pe3ynbTaTe BO3/IeiCTBYS QIIEMEHT MEPEXOJUT B BO30YKACHHOE COCTOSHHE,
mproOpeTast CHOCOOHOCTH BO30YXKIAaTh COCETHUE DIIEMEHTHI. Uepe3 HEKOTOpOe BpeMsI ITOCIIe BO30YKACHHS dJIEMEHT
MIEPEKITIOYACTCS B COCTOSTHHE pe(hpaKTePHOCTH, HAXOSCh B KOTOPOM OH HE MOXET OBITh BO30YKIICH. 3aTeM 3JIEMEHT caM
BO3BPAIACTCS B HCXOJHOE COCTOSHIE MOKOSI, TO €CTh CHOBA MIPHOOPETAET CIIOCOOHOCTH MEPEXOAUTh B BO30YKICHHOE



cocrosHre. Heo6xoanmMo mpoMoaeTupoBaTh MpOoIecChl, IPOUCXOAAIINE B ABYMEPHOW aKTHBHOM cpelie P pa3InIHbBIX
mapameTpax Cpeabl 1 HadaJlbHOM paclpeieeHIH BO30YKIEHHBIX HJIEMEHTOB.
2. Teopus. PaccmotprmM 0000menHy o Moaens Bunepa - Pozen6mora. MBICIeHHO pa300beM 3KpaH KOMIBIOTEpa Ha
3JIEMEHTEHI, OTIpe/iesIeMble MHACKCAMH 1, ] 1 00pa3yIoIMA ABYMEPHYIO ceTbh. [IycTh COCTOSHHE Ka)I0TO dIIeMeHTa
orceiBaeTcs (asoit yi,j (t), ¥ KOHIEHTpamel akTuBaropa uij (t), rae t -- TMCKPEeTHBI MOMEHT BPEeMEHH.
Ecmu snemMeHT HaxXouTCS B IIOKOE, TO Oy/IeM CUUTATh, 4TO Yi,j (t) = 0. Ecm BcenctBre 6I130CTH BO30YKISHHBIX
9JIEMEHTOB KOHIIEHTpAlMs akTuBaropa uij (t) JocTUraet moporoBoro 3HadeHus h, To 3JeMeHT BO30YKJaeTCs U EPEXOTUT
B cocTostHUe 1. 3aTeM Ha cJeIyIOIIeM [1are OH IEePEeKII0YacTCs B COCTOSIHUE 2, 3aTeM -- B COCTOSIHUE 3 U T.1., OCTaBasICh
IPU 3TOM BO30YkICHHBIM. JIOCTUTHYB COCTOSIHUS I DJIEMEHT MIEPEXOUT B cocTosiHue pedpakreproctu. Uepes (s - r) maros
HocJIe BO30YKIECHUsSI DJIEMEHT BO3BPAIAETCS! B COCTOSHHE ITOKOSI.
ByZLCM CUNTATh, YTO MPU MECPEXOJAC U3 COCTOAHUA S B COCTOSAHUC TTOKOA 0 KOHIICHTpalus aKTUBaTOpa CTAHOBUTCS paBHOﬁ 0.
[Ipy HanM4KMM COCeHEro IEMEHTA, HAaXOISIIErocs B BO30YKJICHHOM COCTOSIHMM, OHa yBennunBaercs Ha 1. Ecim p
OmmkalmuxX coceeit BO30YKIICHBI, TO HA COOTBETCTBYIOIIEM IIare K MpeAbIAyIeMy 3HAUCHIIO KOHIICHTPAIMHA aKTHBATOpPa
npuOaBIsAeTCS YHCI0 BO3OYKICHHBIX coceneit: uij (t + At) = uij (t) + p.
MO>KHO OTpaHHUYUTHCA YIETOM OJIDKANIINX BOCBMU COCEIHUX DIIEMEHTOB.
3. Amroputm. [ MoaenupoBaHUs aBTOBOTHOBEIX IPOIIECCOB B aKTUBHOH cpesie HeOOXOUMO COCTABHUTH ITUKIT TI0
BPEMEHH, B KOTOPOM BBIYHCIISIOTCS (ha3bl SIIEMEHTOB CPEIbI B TIOCIEAYIONIIE MOMEHTHI BpEMEHH U KOHIICHTPAIIHS
aKTUBATOpa, CTUPAETCs MpeabIAyIIee pacupeaesicHne Bo30YKICHHBIX 3JIEMEHTOB U CTPOUTCS HOBOE. AJITOPUTM MOJIEITH
NPEJ/ICTaBIICH HIXKE.
1. 3a1a10T YHCIIO AIIEMEHTOB aKTUBHOM CPeIbl, €¢ apaMeTpHl s, T, h, HayajibHOE pacrpeieleHue BO30yKISHHBIX
AJIEMEHTOB.
2. Hagano nuxia mo t. JIaroT mpupaiieHue mo BpeMeHH: IepeMEHHOH t IPUCBanBalOT 3HaUeHue t + At.
3. IlepebuparoT Bce 37€MEHTH aKTHBHOM CpeJibl, onpenesisis ux ¢assl yi,j (t + At) u KOHIEHTpAIUIO aKTUBaTopa ui,j (t + At)
B MOMEHT t + At.
4. OYHIIArOT YKPaH U CTPOST BO30YKICHHBIC YJIEMCHTHI aKTHBHOM CpEJIBL.
7. Bo3Bpamenue k onepaunu 2. Eciy Uk 1o t 3aKoHYMIICS, -- BBIXOJL M3 LIUKIIA.
4. KommbrotepHas nporpamma. Humke npejcrasiieHa nporpaMma, MOJISTHPYIOIIAs aKTUBHYIO CpeJly M IPOUCXOISIINE B
Hell porecchl. B mporpamme 3ai1aHbl HauaneHble 3HaUeHHS (a3l yi,j (t + At) BceX 311eMEeHTOB aKTHBHOM Cpe/Ibl, a TaKXkKe
HMMeeTCsl [IUKJI 10 BpEMEHH, B KOTOPOM PacUMTHIBAIOTCS 3HaUCHHUS yi,j (t + At) B cneqyromuii MoMeHT t + At u
OCYIIIECTBIIIETCS TpadUIeCKUil BBIBOJ] pe3y/IbTaTOB Ha dKpaH. [lapaMeTpsl cpenpi r =6, s = 13, h =5, To ecTh Kax bl
3JIEMEHT KPOME COCTOSHUS ITOKOS MOYKET HaXOAUTHCS B 6 BO30YKIEHHBIX COCTOSHUSAX U 7 COCTOSHUSX pehpaKTepHOCTH.
[Toporopoe 3HaueHNE KOHIIEHTPAINH aKTHBaTOpa paBHO 5. [Iporpamma CTpOUT OJHOPYKaBHYIO BOJHY, OCIIFLIATOP 1
TIPETISITCTBHE.
Program PROGRAMMAG;
uses dos, crt, graph;
Const N=110; M=90; s=13; r=6; h=5;
Var y,yy,u :array[1..N,1..M] of integer;

i, jj, j, k, Gd, Gm : integer; i : Longint;
Label met;

BEGIN
Gd:= Detect; InitGraph(Gd, Gm, 'c:\bp\bgi");
If GraphResult <> grOk then Halt(1);
setcolor(8); setbkcolor(15);

(* y[50,50]:=1; { OnnHOYHAs BoNHA } *)
For j:=1to 45 do { OnHOpyKaBHAs BOIHA }
For i:=1 to 13 do y[40+i,j]:=i;

(* Forj:==1to M do { IBypyKaBHas BoiHa }

For i:=1 to 13 do begin  y[40+i,j]:=i;

If j>40 then y[40+1,j]:=14-1; end; *)
Repeat

If k=round(k/20)*20 then y[30,30]:=1; {Ocummwisitop 1}
(* If k=round(k/30)*30 then y[20,50]:=1; {Octmmmsarop 2} *)

For i:=2 to N-1 do For j:=2 to M-1 do begin

If (y[ij1>0) and (yli,j]<s) then yy[ijl:=y[ij}+1;

If y[i,j]=s then begin yy[i,j]:=0; u[i,j]:=0; end;

If y[i,j] <> 0 then goto met;

For ii:=i-1 to i+1 do For jj:=j-1 to j+1 do begin

If (y[ii,jj]>0) and (y[ii,jj]<=r) then u[i,j]:=u[i,j]+1;

If u[i,j]>=h then yy[i,j]:=1; end,;
met: end; Delay(2000); {3amepxka}
cleardevice;

For i:=21 to 70 do begin
yyl[1,60]:=0; yy[i,61]:=0; {IIpensTcTBHE }
circle(6*i-10,500-6*%60,3); circle(6*i-10,500-6*61,3); end;



For i:=1 to N do For j:==1 to M do

begin y[i,j]:=yy[i,j]; setcolor(12);

If (y[i,j1>=1) and (y[i,j]<=r) then circle(6*i-10,500-6*,3);

setcolor(8);

If (y[1,j>6) and (y[i,j]<=s) then circle(6*i-10,500-6%},2);

end;
until KeyPressed;
CloseGraph;
END.
5. 3amaHus A1 CaMOCTOSITENBHOTO PEIICHHUS.
1. [Tomy4ute MOJICNH OJMHOYHOU BOJHBI BO30YKACHUS. [IJish 3TOT0 TOCTATOYHO OJMH W3 3JICMEHTOB aKTUBHOM CPEJIbI
HepeBECTH B BO30YKJEHHOE COCTOSIHHE.
2. [IpoMoaenupyiite ceprro aBTOBOJIH. J{JIs 5TOr0 HEOOXOJUMO, YTOOBI OJIMH U3 JIEMEHTOB COBEPIIAN MIEPUOTUICCKUE
KoJIe0aHUs, TO €CTh aBTOMATHIECCKH Yepe3 3aJaHHOe YHCIIO MIaroB IEPEeXOAri B BO30yx)IeHHoe cocTostHue 1. Takoi
3JIEMEHT HA3bIBAETCS OCUMIUIATOPOM. J{JIs MOTy4eHHs CEpUH aBTOBOJIH CIIENYET aKTUBU3UPOBATH CTPOKY C MOMETKOM
"Ocuumsarop 1".
3. [Ipomogenupyiite MuppPaKIHo aBTOBOJH. 111 3TOr0 HE0OX0AUMO CO3/1aTh BOJIHY, Ha ITyTH KOTOPOI PacIioioKeHO
MIPETSITCTBHE, HATIPAMEP, HETIPO3PAYHBIA IKPaH, COCTOSIIUH U3 HEBO30YKIAIOIIUXCS IIEMEHTOB, PACIIONIOKCHHBIX B0
IpAMOM U BCETia HaXOAAIMUXCs B cocTogHUH 0.
4. Vzyunte pacripoCTpaHEHHE aBTOBOJIH B IBYMEPHOI cpefie, coleprKalieil [Ba mapajuieIbHO PacIoyIOKEHHBIX IKpaHa HITH
3KpaH ¢ oTBepcTHEM. [IpoHabmogaiTe aHUTUITAIMIO ABTOBOJIH, PACIIPOCTPAHSIOIINXCS HABCTPEUY APYT APYTY.
5. Ilpomoaenupyiite 3¢ GeKT CHHXPOHU3ALNH, COCTOSIIMNA B TOM, YTO MPH HAJUYHUU IBYX WIH 00Jiee HCTOYHUKOB
ABTOBOJIH MPOUCXOANUT UX B3aUMOCHUCTBHE, B PE3yJIbTaTe KOTOPOTO BHICOKOYACTOTHBIE HCTOYHHUKH MOIABIISIOT
HU3KOYaCTOTHBIC. B KOHIIC KOHIIOB HACTYIAeT CHHXPOHU3AIMS KOJIeOaHUI 3ICMEHTOB CPE/Ibl: KOJICOAHUS MPOUCKOJIAT C
4acTOTOMH, PaBHOM 4aCcTOTE BBICOKOYACTOTHOTO UCTOYHUKA. UTOOBI MPOHAOIIOAATE 3TO SBICHHAE HA YKPAHE KOMITBIOTEPA,
CJIe/TyeT CMOJIETTMPOBATh JBA OCLMIUIATOPA, PAa0OTAIOMIMX Ha Pa3HBIX YacToTax. it 3Toro He0OX0ANMO aKTUBU3UPOBATH
omneparopsl ¢ nomerkamu "Ociuiarop 1" u "Ocuunsarop 2".

|
6. [Ipomoaenupyiite 0Opa3oBaHUe OTHOPYKABHBIX CTUPATBHEIX BOJTH. CriupaibHBIC BOJHBI 00pa3yIOTCs Ha Kpasx GppoHTa
BOJIHBI, TOATOMY JUISl MOJICJIMPOBAHUSI ATOTO Ipoliecca HeOOXOJMMO B OJI0KE HAYaIBbHBIX YCIOBHH 3a/1aTh TIOCKYIO BOJIHY,
(pOHT KOTOPO 0OpBIBAacTCS B CEpeANHE KpaHa.

7. Ilpomonenupyiite oOpa3oBaHne IBYXPYKAaBHBIX CIIUPATBHBIX BOJH.

8. M3yuure 3aBUCUMOCTB YaCTOTHI BPAIllEHHsI OJJHOPYKAaBHON CITMPaIbHOM BOJIHBI OT ITApaMeTpoB cpensl (T, s, h).
[ToBTOpHTE 3TOT BEIYMCIUTEIBHBIN SKCIIEPUMEHT AJIS IBYXPYKaBHOU BOITHBI.

9. [IpomoaenmpyiiTe B3aNMOACUCTBIE CIUPAIBHBIX aBTOBOJH C aBTOBOJIHAMH, BEIPA0ATHIBAEMBIMH OCHMIIISTOPOM,
KOJICOITIOIIMMCS C HU3KOH 9acTOTOM.

10. UccnenyiiTe pacpocTpaHeHNE W aHUTHILIIIAIO OJMHOYHOTO UMITYJIbCca B OHOMEPHOH aKTHBHOM cpefe.

11. U3yunte pacnpocTpaHeHHE aBTOBOJIH B OJHOMEPHON aKTUBHOM CpeJie PU HAIMYMH OCLIILIATOpA.

12. TIpomonenupyiite pacmpocTpaHeHHEe OANHOYHOTO MMITYJIECA B OTHOMEPHOI aKTHBHOM Cpejie, MOCIeTHIHA HIIEMEHT
KOTOPOI KOHTAKTUPYET C IEPBBIM.

13. Co3z[a1“§}e\§oMnL}0TepHyro MO/IEJIb PACIPOCTPAHEHUs aBTOBOJIH B TPEXMEPHOM aKTUBHOMN cpefie.

o9

JlabopatopHnas pabota 3. Apudmerrka. YpaBiIeHUE JOTHYCCKUM BBIBOJIOM B IPOrpaMMax
Hpumep 1. Onucars NpeUKaThl AJsl BEIYUCICHHS CYMMBbI, PA3HOCTH, IIPOU3BEICHHUS, YACTHOTO JBYX YUCEI,
BO3BENICHUS YHCIIa B KBAJpaT, BBIBOJA OCTaTKa NPH JeJIeHHe Ha 3, BBIBOJ cllydaiHOTO ynciia n3 natepsaina [1,100].
[Iporpamma 13. Apudmernka
Domains
N=integer
R=real
Predicates
add(N,N)
sub(N,N,N)



multi(N,N,N)
division(N,N,R)
kvadrat(N,N)
ostat(N,N)
vivod(N)
Clauses
add(X,Y):-S=X+Y, write(“Sum= ”,S),nl.
sub(X,Y,S):-S=X-Y.
multi(X,Y,P):-P=X*Y.
division(X,Y,R):-Y<>0, R=X/Y.
kvadrat(X,N):-N=X*X.
ostat(X,N):-N=X mod 3.
vivod(N):-random(Y), N=1+Y*100.
IIpumep 2. IIporpammupoBaHUe B3aUMOHCKITIOUAIONINX YTBEPKAeHUH. [Iponienypy HaxoXaeHHsI HANOOJBIIIETO U3
JIBYX YUCEI MOYKHO 3aITHCaTh B BUAE OTHOIICHHS
max(X,Y,X):-X>=Y.
max(X,Y,Y):-X<Y.
OTH TIpaBwiIa SBISIOTCS B3aNMOHUCKITIOYAOINMI. Bo3MorkHa Gosiee 3koHOMHAs GOPMYIHPOBKA: eciii X>=Y, TO
MakcumymM=X, unade =Y. Ha IIposore aTo 3anmiiercs ciieayronumM oopa3om:
max(X,Y,X):-X>=Y, I.
max(_,Y,Y).

IIporpamma 14. Makcumym

Domains

N=integer
Predicates

max(N,N,N)
Clauses

max(X, Y, X):-X>Y,!.

max(_,Y,Y).

[pumep 3. Paccmotpum pasnuunbie criocoOsl 3anucu npeaukara different, onpenensromniero pa3ndHbI JIM YUCia,
UCIIOJIb3YIOIINE COYETaHUE BCTPOCHHBIX npenukaros ! u fail.

different(X,X):-!,fail.

different(_, ).

WITH

different(X,Y):-X=Y,!,fail.

different(_, ).

WITH

different(X,Y):-X=Y,!,fail; true.

/* true —BCTPOEHHBIH MPEeIUKaT, KOTOPBII BCera HCTHHHEH */

W

different(X,Y):-not(X=Y).

3aganus 1719 CaMOCTOSITeJIbHON padoThI
Nel. Onmcats NpeAUKaThL:
1) Hatiti kBagpar uncna X; ky0 uncna X.
2) HaiiTn 3HadeHne pyHKIUN y = a*x + b, T1ie a, b 1 X — 1enbie yuca.
3) Haiitn nepuMeTp TPEYroabHHKA, €CIIH BCE €0 CTOPOHBI H3BECTHBI.
4) Haiitu niomaae NpsIMOYTOJILHOTO TPEYTOJIHHUKA MO IBYM €TO KaTETaM.
5) HaiiTu mmomanas Tpanenuu ¢ ocHoBaHUSIMH A U B u BeicoTOM H.
6) Haiiti kBagpaT TMIOTEHY3bI B IPSIMOYTOIBHOM TPEYTOJIBHUKE 110 IBYM €r0 KaTeTaM.
7) Haiitn 00beM NpsIMOYTOJILHOTO Mapauienenumeia co croponamu A, B u C.
8) 3nas cxopocts V u Bpems T, onpenenute myTs.
9) Haiiti nocneaHioo undpy B 3aIMCH HATYPAILHOTO YHCIIA.
10) Haiiti nudpsl B JecATHYHO 3aIicu IBy3HAYHOT'O HATYPaJIbHOTO YHUCIA.
11) Haiiti nepByto mudpy B JeCATHYHON 3aIIMCH TPEX3HAUHOT'O HATYPAIBHOTO YHCIIA.
12) Haiiti cymmy 1u¢p B AECSITUYHOMN 3alIMCH TPEX3HAYHOTO HATYPAJILHOTO YHCIIA.
Ne2.

1) Habitu

A. HanMeHnbliiee 3Ha4CHUE U3 IBYX YHCE;

b. Haumensbliee 3HaueHne U3 TpEX 4KCes Ha OCHOBE MEPBOM 3a/1auu;

B. Haumenbiiee 3HaueHNE U3 IECTH YKHCENI HA OCHOBE BTOPOM 3a7auH.
2) Omnpenenuts, yAOBIETBOPSAIOT JIU JIUHBI TPEX OTPE3KOB YCIOBUIO MPSIMOYTOJIBLHOIO TPEYTOJIbHUKA.
3) Omnpenenuts, yIOBIECTBOPSIOT JIU JUIMHBL TPEX OTPE3KOB YCIOBHIO TPEYTOJILHUKA.



4) Haiitn MmomyJp gucna X.
5) OmucaTh npeauKaT IS BEIYUCICHUS (YHKIIAH, 33JaHHON COOTHOIIICHUEM

2
X ,x<—1
f(x)=¢x+1-1<x<l1

xz,x>1

JlabopatopHas pabota 4. [ToBTOpeHme u peKypcus
Hpumep 1. BerBomuTh Ha 3KpaH KBagpaT YMCIIa, BBOAMMOTO ITOJIE30BaTeleM, TIOKa He Oyaet BBezeH 0.
IIporpamma 15. BeiBog kBajipaTa uncia
Domains
x=integer
Predicates
g0
repeat
check(x)
Clauses
repeat.
repeat:- repeat.
go:- repeat, write (“BBenuTe uncno noxanyiicta win 0-us BeIxoga ),
readint(A), check(A).
check(0):-nl,write(“ok™),!.
check(A):-B=A*A, write(B),nl, fail.
N
go:- repeat, write (“Bsenure uncio ), readint(A),
B=A*A, write(A, “*2=",B),nl,
write(“npepBats aa/uet (y/n) ), readchar(C), C=“n”,!.

IIpumep 2. Oprann3oBaTh MEHIO JJIs BEIOOPA apUPMETHISCKON OTIepaITiH.
[Iporpamma 16. Mento
Domains
x=integer
Predicates
menu
actions(x)
repeat
Clauses
repeat.
repeat:- repeat.
menu:- repeat,
write(“BBemute 1 mms +, 2 s *, 3-m1s -, 0-101 BeIxoga\n™),
readint(N),
actions(N).
actions(0):-!.
actions(1):-write(“BBeaute mepBoe uncio’), nl, readint(A),
write(“BBeaure Bropoe uucino”) nl, readint(B),
C=A+B,write(C),nl,fail.
actions(2):- write(“Bsenute nmepsoe uncio”), nl, readint(A),
write(“Beeaure Bropoe uyncino”) nl, readint(B),
C=A*B,write(C),nl,fail.
actions(3):- write(“BBeaute mepBoe uncio”), nl, readint(A),
write(“Beemure Bropoe uncio”) nl, readint(B),
C=A-B,write(C),nl,fail.
Hpumep 3. BerauciuTh n-biit wieH nocienoBareabHocT @uboHauyu. N-bIif WIEH IOCIe0BATEIIEHOCTH
O®uboHaYYHN, HAYWHAS C TPETHETO, OTIPENEISICTCS CyMMOH 2-X MPEIBIIYIINX, a | -bIif ¥ 2-0# YWICHB PaBHAIOTCS €IUHHIIC.
Breaem nBymectHbIi ipeaukat fib, mepBeiii aprymMeHT OyaeT onpeAesaTh NOPAAKOBBIH HOMED WIeHa, a BTOPOH
OyzeT 3amUChIBaThCS IS 3aIIMCU OTBETa. BBeneM aBa (akra, mepBbIil - HEPBBINA WICH MOCIE0BATEIFHOCTH
®uboHauyu paBeH 1, BTOPOIi - BTOPOH WICH TOCIIE0BATEIILHOCTH PaBeH 1, a JIIs OMPEICICHUS N-TO YWICHA 3alUIIeM
npaBuio. J[eHCTBUTENEHO, YTOOBI OMPEIEIUTh N-BIH YWICH, MBI IOJDKHBI ONIPEICIATh 3HAYCHHS IBYX MPEIBIIYIINX H
CJIOXKUTh HX.
fib(1,1).
fib(2,1).



fib(N,F):- NI=N-1, fib(N1,F1), N2=N-2, fib(N2,F2), F=F1+F2.

? fib(1,F)

OtBerom Oyner F=1, u [Iposor caenaet MOMBITKY COMOCTABUTD C 3aIIpOCOM BTOPOH (haKT M MOTEPIIUT HEYAAdY.
OmHAKO COTIOCTABIICHHE TOJIOBHI TPETHETO YTBEPKACHHUS C 3aIIPOCOM MPOUCXOHT YCIIEITHO U OCYIIECTBICTCS
ToTIBITKA Jokasatk 1ens fib(-1,F1), aTo B cBOtO ouepens, mpuBoauT K nenw fib(-2, ...)u Tak manee, T.e. odpa3yercs
0ECKOHEYHBIH IUKJI. DTy CHTYaIllHI0 MOKHO YCTPaHHUTh, HCIIONB3Ys OTCEUCHNE H TEM CaMbIM, yKasbiBas [Ipoory, ato
HE CYIIECTBYET MPYTUX PCIICHUN B CITyyae YCIEIIHOTO COTJIaCOBAHUS TPAHUYHOTO YCIOBUS.

Iporpamma 17. [ocnenoBarensHoCTh HOOHATYH

Domains

x=integer
Predicates
fib(x,x)
Clauses
fib(1,1):-!.
fib(2,1):-!.
fib(N,F):- N1=N-1, fib(N1,F1), N2=N-2, fib(N2,F2), F=F1+F2.

3agaHus 1J1s1 CAMOCTOSATEJILHOM padoThl
1) Breruuciuts N!.
2) Bsruncnuts n-blif wieH nocnenoBaTensHocTH PuboHaYYH.
3) BsiBecTH Bce yncna oT n Jio 1.
4) BriBecTH Bce uncia ot 1 1o n.
5) BeruaucnuTk cymMmy umncen ot 1 g0 n.
6) Ompenenute X", n>0.
7) Omnpenenute 2", n>0.
8) Ompenemnre N°, n>0.
9) BrrumcnuTe cyMMy Y4eTHBIX 4mceln oT 1 7o n.
10) Beraucanre cymMmmMy KBapaToB HEUETHBIX YHCeN OT 1 70 n.
11) Beraucaure cymmy ay, rae a=1/(1+k).

N o
1

12) Beruncants Z X -

i=1

N

ol

13) Beruncants l-

i=1
14) Onpenenure KOpeHb YpaBHEHHUSI METOJIOM ITOJIOBUHHOTO JETICHUSL.
15) Haiiti HanGonbnii 00K eTUTENb IBYX YHCEI, TPEX YHCEl.

m
16) OnpenenuTs 9uciio coueTaHui ( 0

17) Beraucautp NI+(N-1)!+...+2!1+11,
18) BbIuMCInTh KOJIMUECTBO YETHBIX 3JICMEHTOB Ha 33J]aHHOM MHTEpBaJe.
19) ITepeBectu YHCIIO U3 AECATUYHON CHCTEMBI CUHCIIEHHUS B CUCTEMY ¢ ocHoBaHHEeM N, rae N<10, N>1.

JlabGopatopHast padota 5. [IpuMeHenue pekypcuu Juist 00pabOTKH CITMCKOB

IIpumep 1. OnpenenuTh KOJTUIECTBO DIIEMEHTOB B CITHCKE.

KonunuectBo a1memeHTOB IyCTOI'0O CIIMCKa paBHO O, B [IPOTUBHOM CJIy4ac, HYKHO OIIPEACIUTD KOJIUYCCTBO
OJICMCHTOB B XBOCTEC U HaﬁHCHHOQ SHAYCHUEC YBCINYNUTH HA €ANHUILLY.

IIporpamma 18. Onpenenenne JIMHBI CITACKA

Domains

list = integer™
Predicates

length_of{list, integer)
Clauses

length off([], 0):-!.

length of([ |T], N) :- length of(T, N1),N =N1 + 1.

?- length ([2, 12, 45]), X).
OtBeT: X=3.

IIpumep 2. Halitu cymMy 3JIEMEHTOB B CITUCKE.



CyMMa 3JIEMEHTOB ITyCTOTO CITUCKa paBHa 0, CyMMa 3JIEMEHTOB HEIYCTOTO CITHCKA ONIPEIEIICTCS CI0KCHUEM
TOJIOBBI CITCKA C CYMMO# SJIEMEHTOB XBOCTA.
sum ([], 0):-!.
sum ([H|T], S) :- sum (T, S1), S = S1+H.
?-sum ([2, 12, 45]), X).

Oteer: X=59
IIpumep 3. OnpenenuTs NMPUHAIIIEHKHOCTD JIEMEHTA CIIHCKY.
IIporpamma 19. OnpeneneHue NpuHaIEKHOCTH IEMEHTA CIIUCKY
Domains
type=integer
list=type*
Predicates
member(type,list)
Clauses
member(H,[H| ]):-!.
member(H,[ |T]):-member(H,T).

3ampoc:
member (4,[1,3,4,9]).

OTtBeT: Yes.

I[aHHaiI nporpamMmma UMECT OYUCHb HpOCTOﬁ ,Z[eKJ'IapaTI/IBHHﬁ CMBICJI: JIEMCHT NPHUHAJICIKUT CIIUCKY, €CJIN OH
SIBIIICTCS €0 TOJIOBOM HIIH NPUHAJICIKUT XBOCTY CIIMCKaA.

pumep 4. OObEMHUTH 1BA CITACKA.

Oty 3a1a9y MOXHO ONUCATh C IOMOIIBIO CIEAYIOMNX NPEANKATOB:
a) ecIi K IIyCTOMY CHHCKY [] 100aBuTh crincok P, To B pe3ynbrare nomyunrcs P;
6) uT00OBI 106aBUTH criucok P k koHmy cnmcka [X|Y], Hy:kHO P no6aButh k XBocTy Y M 3aTeM NPUCOETUHUTD K
rojose X, mpu 3TOM mony4yaercs crucok [ X|T].
[porpamma 20. OObeMHEHUE JBYX CITUCKOB

Domains

type=integer

list=type*
Predicates

append(list,list,list)
Clauses

append([],L,L):-!.

append([H|T],P,[H|Y]):-append(T,P,Y).

? append ([3, 5, 7], [12,5],K).
Otser: K=[3,5,7,12,5]
IIponenypy append MOXKHO HCTIONIB30BaTh:
1) g pa3OueHHs CIMCKA Ha MOACIHUCKH:
? append (X,Y,[1,2])

Oteet: X=[ [Y=[1,2]
X=[1] Y=[2]
X=[1,2] Y=[]
2) Jlnst BEIBOJA MOCIICTHETO 3JIEMEHTA CITHCKA!
last(X,L):-append(_,[X],L)

IIpumep S. Y nanenue 31eMEHTOB U3 CIIHCKA.
TlepBblii apryMeHT yKa3bIBaeT yAAISIEMbINA 3JIEMEHT, BTOPOU apIyMEHT - UCXOJIHbIN CITUCOK U TPETHH - CIIUCOK-
pe3ymbTar.
[Iporpamma 21. Y ganeHue 371eMeHTOB U3 CIIUCKA

Domains

type=integer

list=type*
Predicates

delete(type,list,list)
Clauses

delete(X,[X|T],T):-!.

delete(X,[Y|TL,[Y|T1]):-delete(X,T,T1).



CMbICIT: pe3yJIbTaT yaaJeHUs TPOM3BOJILHOIO 3JIEMEHTA U3 IMYCTOrO CIIUCKA, €CTh IMyCTOW CIIUCOK, €CIIU YIaJIseMBbIii
JJIEMEHT COBIA/IAET C TOJIOBOM CITHUCKA, TO PE3YJIbTATOM IPOrPAMMBI SIBIISIETCS] XBOCT CIIMCKA, MHAYE yJalICHUE
MPOU3BOJIUTCS M3 XBOCTA CITUCKA.

JanHas mporpaMma yaajsieT IepBoe BXOXK/ISHHE AIeMeHTa B CIIMCOK. 3HaK oTcedeHus "!" B KOHIle mpaBmiia
MpPeIOTBPAIIAST MOCIEAYIONHIA TIOMCK U BBIBOJ JIMIIHUX BAPHAHTOB OTBETOB TOCIIE BHIMOIHEHHUS OTPAHUIUTEILHOTO
(hakra.

i ynaneHust BceX BXOXKICHUI eMeHTa X MporpaMMy HaJlo JOMOJTHHUTE:

delete(_, 1, [ :-!.

delete(X, [X | T], W) :- delete(X, T, W),!.

delete(X, [Y | T], [YIW]) :- delete(X, T, W) .

CMEBICT TIIpOrpaMMbl TaKOB: ITOKAa CITUCOK HE ITYCT, YAAJIUTH JJIEMEHT, €CJIM OH COBITAAAET C TOJIOBOM CIIMCKa, a
3aTEM yOAJIATh €T0 U3 XBOCTA, HHAYE€ HA0 Cpa3dy yAaIATh JIEMEHT U3 XBOCTA.

IIpumep 6. Mnaekcanus 31€MEHTOB CIIHUCKA.
Ornpenenutb HOMEP dJIEMeHTa X.

nomer([X |_], 1, X):-!.

nomer ([_| T], N, X) :- nomer(T, N1, X), N=N1+1.

IIpumep 7. BeiBecT MakCUMaJIbHBIN 3JIEMEHT.
max ( [X], X) .

max ([X | T], X) :- max (T, M), X>M, !.

max ([ |T], M) :- max (T, M) .

CMEBICT MporpaMMbl: €CJIM B CITUCKE OJIUH 3JICMEHT - OH U ABJIACTCA MaKCUMaJIbHBIM, €CJIU Ooitee OJHOTr0, TO 3TO
TOJIOBa CIIMCKa, €CJIN OHa 00JIbIlIe MAKCUMAJILHOTO 3JIEMEHTA XBOCTa, NN MaKCUMAaJIbHBIN 3JIEMEHT XBOCTA.

IIpumep 8. ObpaineHue crmcka.

OOpaTHTh CIIUCOK U3 OJTHOTO JJIEMEHTA - 03HAYACT OCTABUTH CITUCOK 0e3 m3MeHeHust. O0patuTh OoJiee JUTMHHBIN
CIIMCOK - 00OpPaTUTh €ro XBOCT, a IOTOM CIIPaBa J00aBUTh K HEMY T'OJIOBY UCXOJJHOTO CITHCKA.

reverse([X], [X]):-!.

reverse ([X | T], Z) :- reverse (T, W), append(W, [X], Z).

Hpumep 9. MHoraa ObIBaeT MOJE3HO MPEACTABUTH B BUJIE CITUCKA HH(DOPMALIUIO, COACPIKAILYIOCS B U3BECTHBIX
(akrax. B Ilpomnore mis atoii nenu cayxuT npeaukat findall. ITommsnii dopmar npenukara: findall(Ilepemennast,
Atom, Ciicok), 371eCh ATOM- OTHOIIIEHUS, KOTOPOE OTPEIETISAET CIIUCOK JIEMEHTOB, KOHKPETU3UPYIONIUX ITEPEMEHHYIO
B KauecTBE apryMeHTa MmpeuKara aToM. PaccMOTpUM npeAnKaT Ha puMepe BbIYHUCIICHHS 001l CYMMBbI OKJIa/IOB
CITyIKAIUX

[Iporpamma 22. Cymma OKIIaZ0B CITyKaIlIluX

Domains

i=integer
sp=i*
fam,im,dolgnost=symbol
Predicates
sum(sp,i)
g0
spisok(fam,im,dolgnost,i)
Clauses
sum([],0):-!.
sum([H|T],S):-sum(T,S1),S=S1+H.
spisok(ivanov, ivan, slesar,400).
spisok(petrov, petr,tokar,200).
spisok(sidorov, denis,plotnik,100).
go:-findall(X,spisok(_, , ,X),L), sum(L,A).

3aganus 119 caMoCTOSITeJIbHON padoThI
1) Ompenennte KOIUYECTBO 3JIEMEHTOB B CIIHCKE.
2) Ompenennure cyMMy 3JIEMEHTOB CITUCKA
3) Omnpenenute KOJMUECTBO HEUYETHHIX SJIEMEHTOB B CITUCKE.
4) OmnpenenuTte, MPUHAIIESIKHT JIHU 3a1aHHBIN SJIEMEHT CITUCKY.
5) Ompenenute, CKOIBKO pa3 3aJaHHBIN 3JIEMEHT BXOJIUT B CITUCOK.
6) BrIBeguTe MaKCHMAJILHBIA JIEMEHT.
7) BreiBeauTe ronoBy crcka.
8) BeIBeauTe MOCIEIHHUNA IEMEHT.
9) 3ameHuTE roJoOBYy CIUCKA.
10) Ompenenute HOMEp dneMeHTa X.
11) BeiBeaure sneMeHT o1 Homepom N.



12) YpanuTe U3 ciMcKa BCe BXOXKIEHUS 33JaHHOTO DJIEMEHTA.
13) OObenuHUTE Ba CIIUCKA.
14) TlepernumuTe CIMCOK B 0OPaTHOM TOPSIKE.
15) O6benunanTe 1Ba ciMcka 6e3 TyOIMpOBaHUS HIEMEHTOB.
16) Ynamute mepBoe BXOXKACHUE 3aIJaHHOTO 3JICMEHTA.
17) CnoXuTh TO3JIEMEHTHO 2 CIIHCKA.
18) Cnoxuth Ba CIKCKA CICAYIONIMM 00pa3oM: a;+by, ay+by.1, ...,a,.11b,, a,+b;.
19) HaiiTi KOIMYECTBO JIEMEHTOB, MPEIIICCTBYONUX NePBOMY(TIOCICIHEMY) MAKCUMAIEHOMY.
20) IlepemecTute rojoBy CIUCKa B KOHEI] CITUCKA.
21) HaiiTu cyMMy MakCUMaJIbHOT'O U MUHUMAJILHOTO SJIEMEHTOB CITUCKA.
22) IlomeHsiiTe MECTaMH JIEMEHTHI C HCUCTHBIMH UHACKCAMH C JJIEMEHTAMH C YeTHBIMU HHJICKCAMH.
23) CocraBuTh CHHCOK W3 IH(p 3aAaHHOTO 4YHclIa B oOpaTHOM mopsake. Hampumep, 127645:
[5,4,6,7,2,1].
24) BemonauTe N 1M0oCIe10BaTeIbHBIX TIEPECTAHOBOK TOJIOBHI B KOHEI] CITUCKA.
25) VYBenauubTe Ka)IbIH 3JIEMEHT CIHCKA Ha 3aJJaHHBINA DJIEMCHT.
26) YBenmubTe IEMEHT ¢ 33JaHHBIM HOMEPOM Ha 33/IaHHOE YHCIIO.
27) Bce BXOXIEHHUS 3aIJaHHOTO 3JIEMEHTa YMECHBIINTE Ha 3aJJaHHOE YHCIIO.
28) Y mamuTe 3IEeMEHT ¢ 3a1aHHBIM HoMepoM N.
29) Co3aath CIUCOK, SJIEMEHTAMH KOTOPOTO SBJIAIOTCA 2", n!, 4ieHBI MocieaoBaTenbHocTH OuboHayuu.
30) Ompenenute cpelHee IEMEHTOB CIIUCKA.
31) 3ameHuTE YETHBIE DJIEMEHTBI CIIUCKA HYJIEM.
32) Omnpenenure cyMMy 3JIEMEHTOB, OoJbliie 3a1aHHOTO N.
33) OtcopTupyiTe CIUCOK METOJIOM ITy3bIpbKa.
34) OtcopTHpyHTE CITUCOK METOAOM BCTaBKAMHU.
35) OtcopTHpyHTE CITUCOK OBICTPHIM METOJOM COPTHPOBKH.
36) Ucmons3ys npenukat findall, pemmure cremyromme 3amadm:
1. BeIBecTH caMbIX MOJIOJIBIX JKHAJIBLIOB IOMa M HOMEpa KBapTHP, B KOTOPBIX OHH KUBYT.
2. BeiBecTn (paMHIIMH CTYACHTOB U MIX BO3PACT ¢ MAKCHMAIBHBIM Pa3MepOM CTHIICHIUH.
3. BeiBecTn paMHIIMH COTPYAHUKOB MPEATIPHATHS M UX OKJIAIBI, OKJIAIbI KOTOPBIX MEHBIIIE CPETHETO.
4. BbIBECTH CTYJICHTOB C 33J]aHHOM (paMHIIMel 1 TOCUUTATh X KOJIMYECTBO.

JlabopatopHas paboTa 6. Perienue normueckux 3amad.

Hpumep 1. Becenyer tpoe apyseii: benokypos, Peixos, UepHos. Bproner ckazan benokyposy: “JIro0o1bITHO, 4TO
OJIVH M3 Hac OJIOHAWH, APYroil OpIOHET, TPETHH - PKHUH, HO HU y KOTO I[BET BOJIOC HE COOTBETCTBYET (haMHIIHn”.
Kaxoii 1BeT BoJIOC y Ka)KA0r0 U3 apy3ei?

Jlnist peneHus OCTPOUM BCIIOMOTATENbHYIO TaOIHILy:

Tabmuma 8.
BcnomorarenbHast Tabauna cCOOTBETCTBUS

ooy Benokypos PrpxoB YepHOB

OJIOHINH -
PBDKHIA -

OproHeT - -
BrIBOIEL:

1) BemokypoB He OpioHET W HE OJIIOHINH;
2) UYepHOB He YepHBIH, IBET Bojioc UepHOoBa 1 bemokypoBa He cOBIanaoT;
3) PspxoB He peDKHH, IBET Bojoc y PeokoBa m Bemokyposa, PrpkoBa m YepHoBa He
COBIA/IAIOT.
ITporpamma 23. Jloruyeckas 3aa4a Ha COOTBETCTBHE
Predicates
fam(symbol)
color(symbol)
cootvet(symbol, symbol)
Clauses
fam(belokurov).
fam(ryzov).
fam(chernov).
color(ryziy).
color(cherniy).
color(beliy).
cootvet(X,Y):- fam(X), color(Y), X=belokurov,
not(Y=cherniy), not(Y=beliy).
cootvet(X,Y):- fam(X), color(Y), X= chernov,
not(Y=cherniy),not(cootvet(belokurov,Y).



cootvet(X,Y):- fam(X), color(Y), X=ryzov,
not(cootvet(belokurov, Y), not(cootvet(chernov, Y).

IIpumep 2. Ha ckametixe cunenu Ilets, bops, Koms. Tlets cipaBa ot bopwu, bopst cripasa ot Koy, Kto cunen
nocepeaunae? Kro cunen ¢ npaBoro(ieBoro) kpas? Kto cuaen Mexay ykazaHHBIMA 00beKTaMU (YBEITUIBTE YHCIIO
00BEKTOB)?

[Iporpamma 24. Jloruueckas 3a1ada Ha BEISICHEHHE TTOPSIKA

Predicates

rayd(symbol, symbol, symbol)
sprava(symbol, symbol)
seredina(symbol
kr cl(symbol)
kr_cpr(symbol)
Clauses
sprava(kolya, boray). /*Cnpasa ot Komu Bops™/
sprava(boray, petay).
rayd(X,Y,Z2):-  sprava(X,Y), sprava(Y, Z).
seredina(X):- rayd( ,X, ).
kr cl(X):- rayd(X,_, ).
kr cpr(X):- rayd(_, ,X).

3agaHus 1Js1 CAMOCTOSITeIbHON PadoThI

1) Kous u Cama Hocst pamuinu lunos u I'Boznes. Kakylo damunuio HOCHT Kakablid u3 HuX, eciau Cama c
[ITu10BBIM JKHUBYT B PAa3HBIX AOMaXx.

2) B copeBHoBaHmsx no Oery FOpa, I'pumma n Tons 3aHsIM TpW HEepBBIX MecTa. Kakoe MeCTO 3aHST KaXKABIid
pebeHok, ecnu ['puiia 3aHsT HE BTOpOE M HE TPEThE MECTO, a Toist He TpeTbe?

3) Tpu moapyru BeIIIIM B O€JIOM, 3€JI€HOM M CHHEM IUIAThsIX M Ty(usix. M3BecTHO, 4TO TONBKO y AHHM IBETa
mwiates U Tyduei copmamamu. Hu Tydmm, HE miatee Bamum He Obumm OenmbiMu. Hartama Oblma B 3€MCHBIX TY(ILX.
Omnpenenuts 1BeTa IUIATHS U Ty()esb Ha KaKI0H U3 TTOAPYT.

4) Ha 3aBome pabotanu TpH Ipyra: ciecapb, TOKapb u cBapuiuk. Ux ¢amnmmu bopucos, MBaHoB u CemeHoB. Y
ciecaps HEeT HU OpaTheB, HU cectep. OH caMblii Miaammii u3 Apy3eil. CeMeHOB, jkeHaThIil Ha cecTpe bopucosa, crapie
Tokaps. HazBate amuimu ciecaps, TOKaps U CBapIIUKa.

5) B Oyteuike, crakaHe, KyBIIMHE W OaHKE HAaXOMATCS MOJOKO, JIMMOHAJ, KBac M Boja. VI3BecTHO, 4TO BOjAA H
MOJIOKO He B OYTBUIKE, COCY]I C IMMOHAI0M HAXOJUTCS MEX,y KyBIIMHOM M COCYIOM C KBacoM, B OaHKe - HE JINMOHAM H
He Boja. CTakaH HaXOAUTCS OKOJIO OaHKHU M coCcyza ¢ MOIOKOM. Kak pacmpeneneHsl 3TH JKUIKOCTH [0 COCYIaM.

6) Boponos, I1aBnos, Jleunkuii u CaxapoB — 4eThIpe TAIAHTIMBBIX MOJIOIBIX denoBeka. ONWH W3 HUX TaHIOP,
Jpyroil XynoKHUK, TPETHH-NeBell, a YeTBepThli-nucaTenb. O HUX U3BECTHO cieaytomee: Boponos u JleBunkuil cunenu
B 3ajJle KOHCEpBaTOpHH B TOT Beuep, KOrja IeBern JeOI0THpOBall B COJBHOM KoHuepre. [laBioB M mmcatens BMecTe
MO3UpOBaIM XyA0KHUKY. [Iucarens Hammcan Ouorpaduyeckyro nosects o CaxapoBe M coOHMpaeTcs Hamucatb O
Boponose. Boponos Hukoraa He casiman o Jiesunkom. Kto uem 3anumaerca?

7) Tpum ppyra 3aHsun IepBoe, BTOpPOE, TPeThe MecTa B COPEBHOBAHMUAX YyHuBepcuanbl. Jpy3bs pazHOU
HaIMOHAJIBHOCTH, 30BYT UX MO-pa3HOMY, M JIOOST OHM pa3Hble BUIBI CiopTa. Malkil mpemnoynTaer 6ackeT0o 1 urpaer
nydmie, yeMm amepukaner. V3pamnsTssana CaliMOH HrpaeT Jydie TeHHHUCHCTA. VIrpoK B KPHUKET 3aHsUT iepBoe MecTo. KTo
sBrsieTcs aBcTpanuiinem? Kakum cioprom yBrnekaercs Puaapa?

8) Tpu meBouku Mama, Pura, Jlena monum rynsate. Ha ymume Oputo apko, M OHH KyIitH MopoxeHoe «bemkay,
«Crpenkay, «[arapa». Kakoe MmopoxeHOe Kyniiia Kaxxaas u3 IeBouek, ecinu Jlena xynmia e «benky» u e «[arapy», a
Pura — He «I"arapy».

9) B xomnare naxonstcs Komst, Cera, Ons. Kakaplidi M3 HUX CHAMT Ha OTENbHOI Mebenu (KpoBaTh, CTYJ, IUBaH).
N3BectHO, uTo Kot cuuT He Ha CTyse U He Ha kpoBaTu. CBeTa He cuauT Ha cTyne. Kto rae cugut?

10) Ha crone nexar pyuka, kapaHnami, ¢yoMactep, KpaCHOTO, CHHEro M 3elieHOro IlBera. l3BecTHO, 4TO pyuka
JISKUT MEX]y IIPEeIMETOM KPacHOTO U 3ejeHoro 1Beta. Kapanmam mu6o 3eneHsli, 1100 CHHUMA.

11) Onmnaxxkasl B ApTeke 3a KPYIJIbIM CTOJIOM OKa3ajoch msatepo pedsaT u3 Mockesl, Cankt-IletepOypra, Hosropona,
ITepmu, Tomcka: [enuc, Urops, NBan, Anemra, Cepreil. MockBud cuuen Mexnay TtomuueMm u CepreeMm, CaHKT-
nerepOypxen - Mexxay Jenucom u Mropem, a HanpoTHB HETo cuzen nepMsk u ViBan. Anemra Hu pa3zy He ObuT B CaHKT-
[erepOypre, a [lennc He ObiBant B Mockse n Tomcke, a Tomud ¢ Mropem peryssipHo nepenmceiBatorcsi. Onpenenure, KTo
B KaKOM T'OpOJIE )KUBET KaXKIbIH U3 peOsT.

12) Ha ynume, BCTaB B KpYXOK, OecenyeT deTeipe neBodku: AHs, Bams, Hans, Tamsa. [leBouka B 3eIeHOM IIaThe —
He AHA W He Bans - cToWT MeXAy HeBOYKOH B romyboM tuiatee m ['ameil. J[eBouka B OellOM ILIATBE CTOUT MEXIY
JIEBOYKON B pO30BOM I1aThe U Banei. Kakoro nsera minaTthe y Kaxaoi u3 AeBoyek?

13) Tpoe ronomeii: Komns, Jfuma u KOpa BiaroOnensl B Tpex aeBymiek: Auto, Jleny, Buky. Ho sta mo6oBb 6e3
B3auMHOCTH. Ko moOuT AeBYIIKY, BIIOOJEHHYIO B IOHOITY, KOTOpbIM miobut Jlemy. Jluma moOMT [eByHIKY,
BIIIOOJICHHYIO B IOHOIITY, KOTOPEIH mobut Buky. Jlena ne mo6ut HOpy.

14) CocraButpe 6a3y 3HaHmMi 1o cka3ke “‘Pemkxa”. ®akramum B 3TOil 0a3e HOKHBI OBITH YTBEPXKACHUS THIA
THEeT(X,Y). CoCTaBUTH NpaBmiia, ONPENENAIONINe: KTO HEePBBIA TSHET PEnKy, KTO MOCIEAHUI TSHET PeKy, KTO TSHET
rocie 0abKH, KTO TSHET Ha YeTBEPTOM MECTeE.



15) Hanbr yncna X, Y, Z, T. X menbime Yu menbine T; Y OGonbine Z u 6onbme T; Z 6onpime X u menbie T. B

KaKoOM ITOPAAKE pacCIoJIOKECHBI OTH YUCIa.

JlabopatopHas pabota 7. ['omoBonomku. rpoBsie mporpaMMBl.

IIpumep 1. HapucoBatb KOHBEPT, HE OTPBIBasi KapaHalia OT OyMard ¥ He MPOBOJ JIBa pa3a Mo OJHOM U TOU ke
nuHuK. BBenem o6o3HaueHus1, peOpa — JIAaTHHCKUMU OYKBaMH, BEPILUHEI - IUPpaMU.

3HaHMS O CTPYKTYpe rpada MOXKHO MPEACTaBUTH CIEAyIOIUM o0pa3zoM: rebro(a,1,2), rebro(a,2,1), rebro(b,2,3),
rebro(b,3,2), rebro(c,1,3), rebro(c,1,2), rebro(c,3,1), rebro(d,2,4), rebro(d,4,2), rebro(e,2,5), rebro(e,5,2), rebro(f,3,4),
rebro(f,4,3), rebro(g,3,5), rebro(g,5,3), rebro(h,4,5), rebro(h,5,4).

Pemennem 3a7aun 0JDKEH SIBUThCS CIIMCOK IPOHIGHHBIX pedep rpada, mpuueM JUIMHA ero J0JDKHA OBbITh paBHa §,
U B HEM HE JIOJDKHO OBITH IOBTOPSIIOMINXCS pedep, YTO MOYKHO ONHCATh TaK:

prohod(T,P):-length(P,8),write list(P),!.

prohod(T,P):-rebro(R, T,H), not(member(R,P), prohod(H,[R|P).

T-texymas BepmuHa rpada, a P-ciimcok npotineHHBIX pedep. [lepBoe mpaBmito 03HA4aeT, YTO €CIIH JUTHHA CITHUCKA
P nipoiineHHBIX BEpIINH CTAHOBUTCS PABHOM §, TO CIIHUCOK P BEIBOIUTCS Ha IMeYaTh. DTO MPABIIO OTPAHUINBACT
PEKYPCHBHEIN IIepeOop BepIInH 1 pedep, MPOBOAUMBIN BTOPBIM NMPABWIOM. BTOpoe mpaBmino SBisieTcs TeHepaTopoM
niepebopa, oHO mepedupaet npeaukatsl “rebro()” u HaxoauT Takoe pedpo R, u3 Tekymeit Bepmmasl T B HOBYIO H,
4TOOBI OHO HE MPUHAJIEKAIIO CIIUCKY P, 3aT0 3TO pebpo n00aBiseTCs B KauecTBE rOJIOBBI K CIIUCKY P, 1 ouck
JJIBHEUIETO IIyTU IIPOU3BOAUTCA YK€ U3 HOBOU BepuinHbl H.

IIpumep 2. IIporpamma “Yranait uucno”.

IIporpamma 25. Jloruueckas urpa «Yragai 4ucio»

Predicates
play the game
give_info
play it
generate rand(integer)
play it sam(integer)
test_and_tell(integer,integer)
say you got it right(integer)
say too big
say too small
Clauses
play the game:-give info, play it.
/*uHopMarys 11t Hob3oBaTes*/
give info:-makewindow(1,7,7,"",0,0,25,80),
makewindow(2,7,7," Yranaii gucmo", 2,20,22,45),
nl, write("9T0 urpa Yraxmait uncio"),
nl, write(" I 3aranmato gucio u3'"),
nl, write("urTepBana [1,100]"),
nl, write(" A Oymy moncka3eiBath 6obmie"),
nl, write("uau MeHbIe 3aymManHoe uncio"),nl,
nl, write("Kozaa Oyneurs rotos- Haxxmu space bar"),
nl,readchar( ),
clearwindow.
/*BBITTOTHEHHUE UTPHI*/
play it:-generate rand(A),
play it sam(A).
/*renepanys cirydaiiHoro yncia®/
generate_rand(X):-
random(R),
X=1+R*100,
nl,write(" S 3aragan aucno"),
nl,write("Tenepp neno 3a Bamu"),nl.
/*3arpoc K MoJIb30BaTemo */
play it _sam(X):-
nl, write ("BBenute cBoii BapuanT"),
nl, readint(G),
test_and_tell(X,Q),
play it sam(X).
/* mpoBepKa ¥ BeIla4a pelynbraTa’™/
test and_tell(X,X):- say you got it right(X),!.
test and tell(X,Y):- X>Y, say too big,!.
test_and_tell(_, ):- say too small.
/*BbIIa4a cOOOIEHNIT*/



say too big:-nl, write("3araganHoe gncmio Oombime").

say too small:-nl, write("3aramanroe gucio meHbie").

say_you got it right(X):-nl, write("Bsr mpaBsr"),
nl,write(" S 3aramgan ",X),
nl, write(" o HoBBIX BcTpeu!"),
nl, write("Haxwmmure space bar"),
nl,readchar( ),
exit.

Goal
play the game.

Hpumep 3. Urpa Bame — 23 cnmuku. Ha crone 23 cnimuky, 2 urpoka mo ouepeau 6epyt ot 1 10 3 crnimdek,
MPOUTPABIINM CUUTACTCS TOT, KTO BO3BMET ITOCIICTHIOO CITUYUKY.
IIporpamma 26. Jloruueckas urpa «Mrpa baimre — 23 crinaxuy
Predicates
play the game
do_windows
play(integer,integer,integer)
play it again(integer,integer,integer)
real_int(real,integer)

Clauses
play the game:-do windows,play(23,0,0).
/*mpaBuio it o0pa3oBaHUs OKOH™/
do_windows:-makewindow(1,7,7,"",0,0,25,80),
makewindow(2,7,7,"Urpa 23 comukun", 1,5,22,40),
nl, write(" JoOpo moxkanoBaTs!"),
M=23, H=0, C=0,
nl, write("Bcero ",M," crmuku" ),
nl, write("ITo ouepenn Mbl Oyzem nepemeniats " ),
nl, write(""criuuku B CBOU Ky4KH"),
nl, write("3a pa3 MoxHO B3sTh 1, 2, 3 crimuku"),nl,
nl, write("IIpourpaer, TOT KTO 320€peT MOCIEAHIOK CITUUKY"),
nl, write("Urak, Haurem, Bcero ", M, "cm."),nl,
nl, write("st B3su1 ",C," cm. Bor B3sun ", H, " cm."),nl.
play(M,H,C):-play it again(M,H,C).
/*npaBuIiIo onpeaeneHus mooeIuTes*/
play it again(M, , ):-
M<=0,
nl, write("BsI Bearpamm!"),
nl, write("Haxxmute 1r00y10 KIaBumry ajis Beixomaa'"),
readchar( ), clearwindow,!,exit.
play it again(1, , ):-
nl, write("5 Bemrpan!"),
nl, write("HaxmuTe 100y1o KiaBuiry Juis Berxona'),
readchar( ), clearwindow,!,exit.
play it again(M, , ):-
nl, write("Bamm xox"),
nl, write("CKOJIBKO CITHYEK BbI XOTUTE B3ATH?"),
readint(Hn),
M2=M-Hn, H2=Hn,
write("Ocranoce ",M2,"cm."),
nl,write("Moii xon"),
random(F), Rea=1+3*F,
real int(Rea,Rint),
M3=M2-Rint,
nl, write("5 6epy ",Rint," cn."),
nl, write("Ocranocs ",M3, " cn."),nl,
M7=M3,H7=H2,C7=Rint,
play _it_again(M7,H7,C7).
/*BCcIOMOTaTEIHHOE MPABHIIO™/
real_int(Re,In):-In=trunc(Re).
Goal
play the game



3aganus A9 caMOCTOSITeJIbHON padoThI
1) OTragatp 4ncIio, 3aralaHHoe KOMITBIOTEPOM, MaKCUMYM 3a 3
TIOTIBITKH.
2) 23 crmuku. Pa3zpaboTaTh BEIMTPHIIIHYIO CTPATETHIO TSI KOMIBIOTEPA.
3) Wmeercs qBa cocyna —Ha 3 u 5 nutpoB. Kak oTMepuTh ¢ X OMOIIBIO 4 TUTpa BOIBI?
4) PemmTe 3amady o epeBo3ke hepMepoM uepes peKy BOJIKa, KO3bI, KallyCTHI.
5) PackpacuTh MIOCKYI0 KapTy TakK, 4TOObl HHUKAaKHe JBE CMEXHbIE OOJacTH Ha HEH He Obun
packpaieHsl B OAMHAKOBBIN 11BeT. B Habope 4 nBera.
Tabmnuua 9.
ITone nns packpacku
a
b | c | d

6) JlaOupwHT 3aaH MaTpHIICH COCIMHEHUM, B KOTOPOH JUTs KaXKJOW Mapbl KOMHAT yKa3aHO, COCIMHEHBI

[TPRT) @ 99,

JI1 OHU KOPpUJOPOM. HOCTpOI/ITL IMyTh I€pexoaa U3 KOMHAThI "a B KOMHATy g

Tabauma 10.

[one mus 1abupuHTa

A|B|C|D|E|F|G
A|l-|1]010[0|0]|0O0
B|1|-[1]0]|]1]0]0
cl|of|1l]|-]1]0]O0]O
DIO|O|T|-|1]0]|O
E|O0O|1|O|1]|-]0]O
F|0|0|0]|O0O]|1]0]O
G|OoO|O|O|O]|1]|O] -

7) Wmeercs n ropogoB. HekoTophlie U3 HUX COEAMHEHBI TOPOTaMH U3BECTHOM JITUHBL. Best cuctema
JIOpOT 3a/1aHa KBaJpaTHON MaTpuIei n*n, aneMeHT aij<0, eciim MeXIy TOpoJaMH JOPOTH HET, B IPOTUBHOM
ClIydae paBeH PacCTOSTHUIO MEXIY TOpOIaMHu.

8) 3anman nmabupuHT. HamumuTe mporpamMmy IJIsi HAXOXKICHHS MapIIPYTOB [UIS BBIXOJA U3 STOTO
nabupunTa. Hauano mapmpyra touka O. 3akpallieHHas KJICTKa — CTEHA.

Tabmuma 11.

9) Boiku
U KOpOBBL. Mrpok A BBIOMpACT CEKPETHBIA KO, MPEACTABILIOIIUN MOCICAOBATEILHOCTh 3 N pa3iIMYHBIX
necatnaHbIX Hdp (N=4). Urpok meiTaeTcs yrajaTh 3aJyMaHHBIA KOX ¥ CIpalIMBaeT WUrpoka A o ducie
“ObIkoB” (“OBIKM” - KOJMYECTBO COBMANAIOMMX LU(GpP B OIMHAKOBBHIX MO3HWIHAX MPEAIIOIATAEMOTO U
3aJlyMaHHOTO KOJIOB; YHCJIO “KOPOB”- KOJMYECTBO COBHANAMOMIMX IHU(P, BXOAAMIUX B IMPEANOIAraeMbiii U
3aJJyMaHHbI{ KOJI, HO HAXOISIIMECS Ha PA3HbIX MO3MIUIX).

JlabopatopHas pabota 8. O6padotka ¢aiinos. [Ipenukats! 1yt paboTH ¢ daitmamu
deletefile(DOS _filename)-ynanenue daiina
save(DOS _filename) —coxpanenue daitna
renamefile(old DOS_filename, new DOS _filename)-nepenmeHoBsiBanue daiina
existfile(DOS_filename)-npoBepka Ha Hanu4ue (aiiia ¢ TAKHM HMEHEM
flush(file_domain)-cOpoc maHHBIX U3 BHYTPeHHETO Oydepa, OTBEICHHOTO I JAHHOTO YCTPOHCTBA 3alUCH
disk(Path) —BpIOOp AMCKOBONA M ITYTH HOCTYIA
dir(Path, File spec, File name) —ITepemenoii Path nomken OBITh MPHCBOCH KOPPEKTHEIH ITyTh AOCTYyIa, epeMenHas File spec
3aJ1aeT pacliMpeHue NPeICTaBIAIOIeH HHTepec IpyIIbl (aiinoB. JJaHHBIN NpeIUKaT BEIIACT KaTAIOT UMEH (ailiioB ¢ 3a1aHHBIM
paclIMpeHreM; BBl MOXKETe BBIOpATh Cpelli HUX HY)KHbIH 1 HaxaTb Enter. Mms ¢aiina 6ynet npucBoeHo nepemenoii File name.
I[Tpu onucanuu (aiTOBEIX JOMEHOB THIT JOMEHA 3aIIMCBIBACTCS 110 JICBYIO CTOPOHY OT 3HaKa PaBeHCTBA, a UM JJOOMEHA T10
NPaBYIo.
[Ipumep:
file=datafile
file=datafile1;datafile2
openwrite(datafile,filename) - oTkpbITHE daiiaa s 3amucK WK co3nanue, rae datafile- BBeACHHHBIN MOIb30BaTEIIEM
¢aiinoBbiii nomeH, filename-ums daitna B DOS, teneps cebuiku Ha datafile OyayT o3nauats oOpanienue K filename.
writedevice(datafile) -Ha3nauenue (aiina B Ka4ecTBEe YCTPOUCTBA 3aIIUCH



openread(datafile,filename) - oTkpbITHE (aiina AJI1 YTCHHS.
readdevice(datafile) -nHa3nauenune Qaiina ycTpoHCTBOM YTCHHS
openmodify(datafile,filename) - oTkprITHE (paiina 1 pegaKTHPOBaHUS, yKa3aTeIh IOMENIaeTcsl B Hayaio (aiina, CMeCTHTh
yKa3aTellb MOYKHO TIPH MTOMOIIHX peankarta filepos.
openappend(datafile,filename) - orkpriTHe aiina ams fobaBIeHNs TaHHBIX B KOHEII (aiina.
closefile(datafile) -3akpsiTie aiina
Paccmotpum npumeps! paboTs ¢ daitnamu.
Hpumep 1. BeiecTr nH(bOpMaLMIO Ha SKpaH JUCIUIES U B (aill Ha AuCKe.
IMporpamma 27. 3anuck JaHHBIX B (aiin
Domains
str = string
file = datafile
Predicates
data(str)
write_lines
Goal
openwrite(datafle,"filel.dat"),
write_lines,
closefile(datafile).
Clauses
data("Crapomy roay octaBbTe rnevanu,!").
data("3a0ynpTe 00Uy, Oemy.").
data("TosbKO yCTIeX0B, 3J0POBBSI U CYACTHSL,").
data("M=s1 Bawm xemaem B HoBoM roay!").
write_lines:-
data(Line),
write(" ",Line),nl,
writedevice(datafile),
write(" ",Line),nl,
writedevice(screen), /* a1t BBIBOIA TaHHBIX Ha dKpaH™/
fail, write lines.

[pumep 2. BoiBecTr naHHBIE (aiina Ha IKpaH.
[Iporpamma 28. UreHne gaHHBIX U3 (haiina
Domains
str = string
file = datafile
Predicates
read write lines
Goal
openread(datafile,"filel.dat"),
read write lines,

closefile(datafile).
Clauses
read write lines :-
readdevice(datafile),
not(eof(datafile)),
readIn(Line),
writedevice(screen),

write(" ",Line),nl,
read_write_lines.
IIpumep 3. 3anucats B (paiin mJaHHBIE, BBOJUMBIC C KJIaBUATYPHI
IMporpamma 29. 3anucek B (aiin JaHHBIX, BBOAUMBIX C KIIABHATYPBI
Domains
file = datafile
dstring, cstring = string
Predicates
readin(dstring,cstring)
create_a_file
Goal
create_a_file.
Clauses
create_a_file :-
nl,nl,
write("TloxanyiicTa, BBeauTe moyiHoe ums (aiina."),



nl,nl,
readIn(Filename), openwrite(datafile,Filename),
writedevice(datafile),
readIn(Dstr),
concat(Dstr,"\13\10",Cstr),
readin(Dstr,Cstr),
closefile(datafile).
readin("done", ) :- I
/*BBOJ AaHHBIX 3aBEPILUTCS 1ocie Boaa ciiosa "done"*/
readin(_,Cstr) :-
write(Cstr),
readln(Dstrl),
concat(Dstrl, "\13\10",Cstr1),
writedevice(datafile),
readin(Dstrl,Cstr1).

[Mpenukate! 1715t paboTHI C (ainamMu MPSIMOro I0CTyIa
Openmodify(fn,filename)-cBs3piBaeT normaeckoe umst (aiina fn ¢ umeHem ¢aiina
Filepos(fn, pos, mode)-ycranaBnuBaer ykasaTesb ¢aiina B 3alaHHYIO MO3UIHIO

Tabmnuua 12.
Jle#icTBHE CUCTEMBI ITPH ONEpanusiX ¢ (aiaamMu IpsSMOro J0CTyIa
Pexxum mode JlelicTBUSI CUCTEMBI
0 CwMenenne Gepercsi OTHOCUTEIbHO Havyasa (aitna
1 CwmenieHne Oepercsi OTHOCUTEIBHO TEKYIIEH HO3UIMN
2 CwmenieHne Oepercsi OTHOCUTEIBHO KOHIA (aitna

[pumep 4. [lanHblie, BBOAUMBIE C KIABUATYPbI, 3aIMCaTh B (ailil IpsSIMOTo JOCTYIIA.
[Iporpamma 30. 3anuchk TaHHBIX B (aidil IpsSIMOTo JOCTYIA
Domains
file = datafile
Predicates
create_a_random access_file
write_read more(real, string)
pad_str (strIng,string,integer)
Goal
create_a random_ access_file.
Clauses
create_a_random_access_file :-
write("Please enter filename:"),nl,
readln(Filename),
openwrite(datafile,Filename),
closefile(datafile),
openmodify(datafile,Filename),
write("BBeaute cTpoky"),nl,
readIn(Dstr),
write_read _more(0,Dstr),
closefile(datafile).
write_read more(_,"done") :-
nl, write(" Press the space bar."),
readchar( ),exit.
write_read more(Index,Dstr) :-
writedevice(datafile),
filepos(datafile,Index,0),
pad_str(Dstr,Padstr,38),
concat(Padstr, "\10\13", Cstr),
write(Cstr),
writedevice(screen),
write("Bsequre ctpoky"),nl,
readln(Dstrl),
Index1 = Index + 40,
write_read more (Index1, Dstrl).
pad_str (Instr,Instr,Length) :-
str_len(Instr, Testlength),
Testlength >= Length,!.



pad_str (Instr,Padstr,Length) :-
concat(Instr,"-",Newstr),
pad_str(Newstr,Padstr,Length).
IIpumep 5. BriBecTr Ha 9KpaH 3aJaHHYIO CTPOKY (haiia mpsAMOro IOCTYyIa U BbIJada MX Ha dKpaH
[Iporpamma 31. BeiBox qanHbIX U3 (aiina mpsMoro JT0CTyIa
Domains
file = datafile
Predicates
read a random access file
Goal
read a random access file.
Clauses
read a random_access_file:-
write("Please enter filename:"), nl, readln(Filename),
openread(datafile,Filename),
write("Type 1n record number: "),nl,
readreal(Record),
Index = (Record - 1) * 40,
readdevice(datafile),
filepos(datafile,Index,0),
readln(Cstr),
write(Cstr), nl,nl,
write("Press the space bar."),nl,
readdevice(keyboard),
readchar( ),
closefile(datafile),
exit.

3ananue /151 CAMOCTOATEILHOH PadoThI
1) B ¢aiine 3agana mocneaoBaTeNbHOCTh WENBIX YUCEN, HAWTH CYMMY YHCEN, MPEIIISCTBYIONMX IEPBOMY
OTPHILATEIEHOMY.
2) llepenmcats naHHbIe (haiiina B 00paTHOM MOPSIKE.
3) BrBecTn Ha 3KpaH JaHHBIE (ailyia B HEyOBIBAIOMIEM MTOPSIKE.
4) 3ammcath pe3ysibTaT CIOKEHUS YHCEN, CoJepXKaluxcs B paiimax B TpeTHI.
5) Ilepenmcats uncna u3 ¢aitia B qpyroi, TOTHCAB 3a KaXIBIM €T0 KBapar.

JlabopatopHnas padota 9. Co3nanue nuHaMU9IecKOi 0a3bl JaHHBIX. [IpenukaTel st paboThl ¢ 6301 TaHHBIX

st onucaHus MpeauKaToB AMHAMUYECKOH 0a30i TaHHBIX NpeaHasHavyeH pa3zaen database. basa nanueix (bJ1) HazeiBaeTcs
JMHAMHYECKOH TIOTOMY, YTO BO BpeMsi pabOoThl MOXKHO J100aBIISITh, YAAIATh COJEpIKaIInecs B HUX yTBepxKAeHUs. [lpyras BakHas
0COOEHHOCTh AMHAMHUYECKUX 0a3 JaHHBIX COCTOUT B TOM, YTO OHAa MOXET OBITh 3alliicaHa Ha JMCK M CUMTaHa C IUCKa B
OIEePATUBHYIO MaMSITh.

WHorpa npemodTuTeT-HO IMETh YacTh nHpopManuu b/l B Buzie yrBepxkaeHuit cratiuaeckoit b/I. OTi maHHBIe 3aHOCSTCS B
JUHAMHYECKYIO Cpa3y MOCJe aKTUBH3ALUK porpaMMbl. B obmem ciydae, npeankatsl ctatudeckoit b/l nmerot npyroe umMs, HO Ty
XKe caMyro ()opMy IIPEACTaBICHUS JaHHBIX, YTO M MPEANKATH JHHAMHYIECCKOM.

IpenukaTe! 1yt paboThl ¢ AuHAMITYecKor B/1:

Asserta 3aHocuT HOBBIH (pakT B B]I, HOBEII (hakT mOMeImmaeTcst epes] BCeMH YK€ BHECEHHBIMH YTBEPKACHUSIMI.

Assertz momemaet HOBEIH (akT B b/l 32 BceMi IMEIOIIUMUCS YTBEPIKICHISIMH.

Retract ynanser yreepxkaenue us b/I.

Save coxpaHsieT HaxXOISIIYOCs B onepatuBHOM namstu bJl B TekcTtoBoM (haitiie. CHHTAKCHC 3TOrO IPEAUKaTa TaKOB
Save(DOS _file name)

consult(DOS_file name) cunuthiBaeT B namsaTh (aiin B

readterm(Domain, Term) ucniosnb3yercs [yt uTeHus U3 paiiyia 00bEKTOB, OTHOCSIINXCS K OTPENICICHHOMY B TIpOrpaMMe
JIOMEHY.

Ipemukat findall mo3BonseT cobparts Bce nMeromuecs B 0a3e TaHHBIC B CHHCOK, KOTOPBIA MOXET OBITh TIOJIC3CH MPH
JanpHeme padore.

B kauectBe npumMepa paccmoTtpuM b/l 1o urpokam ¢yr6oipHBIX KOMaH, B/l nomyckaer crenyronye onepamnum:
nob6aBieHue, yaaieHue U IpocMOoTp AaHHbBIX. JTa nporpamma cozaaeTr b/l u comepxut e€ B onepatuBHON nmamMsaTH. [t paboTsI ¢
Hel MCIOoIb30BalICs IIPEANKAT player ¢ apryMeHTaMu p_name-UMs HTPOKa, kK name-Ha3BaHUE KiIy0a, p number-HOMep UIPOKa,
POS-TIO3UIHS UTPOKA, height -poct, weight-Bec, nfl_exp-cTax BBICTYIUICHHUH, college-yaeOHOE 3aBeIeHNUE)

[Iporpamma 32. Jlnnamuueckas 6a3a 1aHHbIX «DyTOOIBHAS KOMaHIa»
Domains
p_name,k name, pos, college = string
p_number, height, weight, nfl exp = integer
Database



dplayer(p_name, k name,p_number,pos, height,weight,nfl_exp, college)

Predicates

repeat

do_mbase

assert_database

menu

process(integer)

clear_database

player(p_name, k name,p_number,pos, height,weight,nfl exp, college)
error

Goal

do_mbase.

Clauses

repeat.
repeat:-repeat.
/*ba3a maHHBIX (HyTOOT*/
player("1BanoB Msan","Cnaprax",13,"3", 205,90,3, "TTTIN").
player("Tlerpos Iletp"," Juramo”,96,"m3", 185,78,4, "I'TK").
player("Cunopos [enuc","Jlokomotus",69,"8", 190,88,2, "T'TY").
player("Baceukun Wnbs","Topnemo",s,"s", 195,80,5, "I'TIIA").
player("Anexcees JJuma","IICKA",1,"n", 165,67,2, "I'TK").
player("Kapnos ITasen","3ennt",12,"1",170,74,1, "I'KK").
/*KOHeIl HaYaIbHBIX TaHHBIX*/
assert_database:-
player(P_name,K name,P number,Pos,Height, Weight,Nfl exp,College),
assertz(dplayer(P_name,K name,P_number,Pos,Height,Weight,Nfl _exp,
College)),
fail.
assert database:-!.

clear database:-
fail.
clear database:-!.
do_mbase :-
assert database,
makewindow(1,7,7," FOOTBALL DATABASE ",0,0,25,80),
menu,
clear_database.
menu :-
repeat, clearwindow,
nl,
Write(" s sfe sk s sk s sk s sk sk sk sk skosk sk sk ste sk s sk s sk sk sk sk sk skoskok stk skoskoskoskok ")’nl’

write(" * 1. JJobaBnenue HoBoro urpoka B B * "),nl,

write(" * 2. Y nanenue urpoka u3 bJ{ *),nl,
write(" * 3. IIpocMoTp maHHBIX *"),nl,
write(" * 4. BeIXox U3 IporpaMMel * ")l

Write(" sk sk sie st sk sk st sk ske st sk ske st sk ske st sk sk sk ske sk sk skeosk sk skeoskoskeskeoskoskeoskoskoskeskosk ok ") Ill
b b
write(" IloxanyiicTa, cnemaiite cBoii Beibop 1,2,3 or4 : "),
readint(Vibor),nl,process(Vibor),Vibor = 4,!.
/* Jlob6aByenne nHpopMmarmu o6 urpoke B BJ[ */
process(1) :-

makewindow(2,7,7," Jo6aBnenue nanneix",2,20,18,58),shiftwindow(2),

write("BBeauTe, noxanyiicra:"),nl,

write("WUms urpoka: "), readln(P_name),

write("Ha3Banue kiyb6a: "), readIn(K_name),
write("Homep urpoxka: "), readint(P_num),
write("Tlo3ururo: "), readln(Pos),

write("Poct: "), readint(Ht),

write("Bec: "), readint(Wt),

write("Crax BeicTyienuit: "), readint(Exp),
write("Ha3Banue yueOHoro 3aBenenus: "), readln(College),

assertz(dplayer(P_name, K name, P_num,Pos,Ht, Wt,Exp, College)),

write(P_name," no6assex B b/I"), nl,!,
write("Press space bar. "), readchar( ),



removewindow, shiftwindow(1).
/* Y nanenne */
process(2) :-
makewindow(3,7,7,"Y naneane nanneix",10,30,7,40),shiftwindow(3),
write("BBeaurte nms ynansemoro urpoka: "), readln(P_name),
write(P_name," ynanen uz b1 "), nl, !,
write("Press space bar."), readchar(_), removewindow,
shiftwindow(1).
/* IIpocMOTp JaHHBIX 00 Urpoke*/
process(3) :-
makewindow(4,7,7," IIpocmotp ", 7,30,16,47), shiftwindow(4),
write("BBenure nms miis mpocmotpa: "), readln(P_name),
dplayer(P_name,T name,P_number,Pos,Ht, Wt,Exp,College),nl,

write(" Ymsa urpoka :",P_name),nl,
write(" Ha3anne xryda : ",T_name),nl,
write(" Homep urpoka :",P_number),nl,
write(" TTo3unus : ",Pos),nl,

write(" Poct : ", Ht), nl,

write(" Bec 2" Wt),nl,

write(" Crax BeicTyruienuit : ",Exp), nl,

write(" Yueonoe 3aBenenue : ",College),nl, nl,!,
write("Press space bar"), readchar( ),
removewindow, shiftwindow(1).
process(3) :-
makewindow(5,7,7," Heynaua ",14,7,5,60), shiftwindow(5),
write("K coxanenuto, naHHbIX HeT."),nl,
write("M3BunuTe, moka!"),nl,!,
write("Press space bar."),readchar( ),
removewindow,shiftwindow(1).
/* Berxon */
process(4) :-
write(" 1o HoBbIX BeTpeu! "),readchar( ),exit.
/*O0paboTtka omuoOku™/
process(Vibor):-
Vibor<1, error; Vibor>5, error.
error:-
write("Tloxxamnyticta BeiOepute gucio ot 1 no 4"),
write("(Press the spase bar to continue)"),readchar( ).

3aganne 1719 cCaMOCTOSITeJILHON padoThI
Moauduuupyiite mporpammy, 100aBUB B MEHIO ITYHKTHI:
BrIBOJI crIMCKa UTPOKOB.
CoxpaHeHue JaHHbIX B (aiii.
Bri0opka qaHHbIX 110 1 U3 TpeX KpUTEpHEB.



Jlaboparopuas padota 10. [Ipumenenue s3pika 1uist pernenns 3anad M. Co3nanue 3KCIIEPTHBIX CUCTEM
IIpumep 1.Paccmorpum npumep DC miast uaeHTUGUKAIUN TOpoabl cobak. OHA MOMOTaeT MOTCHIIMATLHOMY X03SIHHY BBIOPATh

MOPOJy COOAKH B COOTBETCTBHUE C OIIPEACIICHHBIMI KPUTEPHSIMH.
B nannoit 9C UCTIONB3YIOTCS CIIEAYIONINE XapaKTEPUCTUKH:
KopoTtkas mepcts;

JmmHHas mepceTs;

Poct menbiie 30 AroiiMoB;

Poct menb1ie 22 A10HMOB;

HuskomnocaxeHHbI XBOCT;

JnuHHBIE yiu;

Xopouuii xapakrep

Bec Gonpbuie 100 gynToB.

PNRNAINE WD =

Kaxnast xapakrepucTiKa Uil KOHKPETHOM MOpoabl MO0 BepHa, 1100 He BepHa. [IJIs KaXk10H OPO/IbI CIIPABEAINBEI CIEAYIOIIHE

XapaKTCPUCTHUKU:

XapakTepUCTHKH COOaK

Tlopona XapaKTepUCTUKU
AHTIIAHACKHHA OyIIBA0T 1,4,5,7
Tonuas 1,4,6,7
Jor 1,3,6,7.8
AwMep.roruas 1,5,6,7
Kokep-cianmaiip 2,4,5,6,7
Wpnanackuii ceTTep 2,3,6
Komnmu 2,3,5,7
CenbepHap 2,5,7,8

*DKemept 1o mopoaaM codak ™/
/*Ha3nauenwue: Jlemoncrpamus padotsr DC*/
Domains
n=integer
list=n*
dog=symbol
Predicates
rule(n,dog,list)
cond(n,string)
do_expert
show_menu
do consulting
process(n)
test(n,list)
topic
repeat
Goal
do_expert.
Clauses
rule(1,"anrmuitckuii 6ynpaor",[1,4,5,7]).
rule(2,"ronyasn",[1,4,6,7]).
rule(3,"mor",[1,3,6,7,8]).
rule(4,"amepukanckas ronuas",[1,5,6,7]).
rule(5,"kokkep-cnanuens",[2,4,5,6,7]).
rule(6,"upmanackuii cerrep",[2,3,6]).
rule(7,"xommu",[2,3,5,7]).
rule(8,"cenbepuap",[2,5,7,8]).

/*XapakTepucTuxu*/
cond(1,"kopoTkomepcTHas").
cond(2," mnmHHOmEpCTHAS").
cond(3,"poct ke 30 mrorimoB").
cond(4,"poct Hrmxe 22 arormMoB").
cond(5,"Hu3KOMIOCAKEHHBIH XBOCT").
cond(6,"0onpmue ymun").
cond(7,"xopormmii xapakrep").

Ta6muma 13.

[Tporpamma 33. «Okcnept No nmopojgaM codbak»



cond(8,"Bec 6omee 100 pynTOB").

do_expert:-
makewindow(1,7,5 ,"OKCIIEPTHA S CUICTEMA",0,0,25,80),
show_menu.

repeat.

repeat:-repeat.

/*BbiBoj1 MeHIO*/
show_menu:-

repeat,
Write("***************************"),nl,
write("***#%J[o6po moxxanoBat!*****") pl,
write("* ) nl,

write(" ****¥* | -xoHCYMBTAITEIST* ¥ * ¥ FHHH) ]
Write("*****?_-CHI/ICOK**************"),nl,
Write("*****3-BLIXO,Z[***************"),nl,

Write(" * *")snla
write("****Cnenaiite cBoi BEIOOP™***") nl,
readint(X),

process(X),fail.

/*O6paboTka 1 mynkra meHto “Koncynpramms™*/
process(1):-
do consulting,
readchar( ),
shiftwindow(1),
clearwindow.
/*O0paboTka 2 myHkTa MeHIo “BbIBoa criucka”*/
process(2):-
makewindow(2,7,7,"",5,20,12,25),
topic,
readchar( ),
shiftwindow(1),
clearwindow.
/* ObpaboTka 3 myHKTa MeHI0 “Bbrxon”*/
process(3):-
removewindow,
exit.
/*BpIBO TOpOA coOaK™®/
topic:-
rule(X,Y, ),
write(X,". "Y),
nl,fail.
topic.
/*Koncynpranusa™®/
do_consulting:-
test(1,List),
rule(_,X,List),
write("Bam Bei6op:" ,X),!.
do_consulting:-
write("MHe aib, 4To He cMor Bam nomous.").
/*TectupoBanue*/
test(9,[1):-!.
test(1,[N|List]):-
cond(N, Text),
makewindow(2,7,7,"",5,20,10,35),
write("Bompoc:-",Text,"?"),nl,
write("1-1a"),nl,
write("0-aet"),nl,
readint(R),R=1,!,test(3,List).
test(1,List):- test(2,List),!.
test(N,[N|List]):-
cond(N, Text),



makewindow(2,7,7,"",5,20,10,35),
write("Bompoc:-",Text,"?"),nl,
write("1-ma"), nl,

write("0-uet"), nl,
readint(R),M=N+1,
R=1,!,test(M,List).
test(N,List):-M=N+1,test(M, List).

3agaHus 1J1s1 CAMOCTOSITEIbHOM PadoThI
Pa3paboTaTh SKCIEPTHYIO CUCTEMY, TEMY BBIOPATh CAMOCTOATENbHO. OTUET JOJDKEH COAEPKATH CIEAYIONIHIE

ITyHKTBHI:

1. Tema OC.

2. Hasnadenue, BO3MOXKHOCTH NTPOTPAMMBI.

3. Pa3paboTath CTPYKTYypHO-()yHKIIHOHATIBHYIO CXEMY.

4. Omnpenenuts 6a3y 3HaHHH, pa3paboTaTh MEXaHU3M BBIBOJA, HHTEP(Eiic MpOrpaMMBl.
5. [To xakuM nmapaMerpam nporpaMmmy MOKHO OTHECTH K kiaccy IC.

JlabopatopHas paboTta 11. [IpumeHeHne HelipoceTeBOro MPOTHO3UPOBAHNUS
npu nmoadope KajapoB

OcHOBHBIE BO3MOKHOCTH nporpamMmmal NeuroPro

o Coznanue HEMPOTPOEKTa,;

e TlomkmroueHue K HeHponpoeKTy Qaiina (0a3bl) JaHHBIX;

e  PenmaktupoBaHue (aiiina JaHHBIX;

e  JloOarireHHE B HEHPOIIPOSKT HEUPOHHOMN CETH CIOUCTOH apXUTEKTYPHI C YHCIOM CII0eB HeipoHOB oT 1 1o 10,
YHCIIOM HEWPOHOB B citoe — 10 100 (duciao HeHpoHOB AT KaXKZIOTO CJI0SI CETH MOXKET 33/1aBaThCs OTACIBHO);

e  Bribop asropur™a 0Oy4eHns1, Ha3HaYeHUE TPeOyeMOol TOYHOCTH IIPOTHO3a, HACTPOIKa MapaMeTpOB HEHPOHHOM
cerTy;

e OOyyeHne HEHPOHHOW CETH PEIIEHUIO 3a]a4d MPeICKa3aHus WK KiaaccupuKauu,

e  TecTupoBaHHMe HEHPOHHOU ceTH Ha (paiiyie JTaHHBIX;

e  Brruncienune nmoka3aTesneil 3HAYMMOCTH KaXJI0TO U3 BXOJAHBIX CUTHAJIOB IS PEIICHNUS 3a4a4H, COXpaHCHHE
BBIYUCIICHHBIX TIOKa3aTeNNel 3HAaUNMMOCTH B (haiie Ha IHCKe;

e  VhpouieHue HEHPOHHOM CeTH;

e ['eHepauus n BU3yanu3anus BepOaJIbHOTO ONMCAHUSI HEMPOHHOM ceTH. PenakTupoBanne u coxpaHeHne
BepOAJIBHOTO OMMCAHNs HEHPOHHOHU ceTH B (aiiie Ha JANCKeE;

e  CoxpaHeHUE HEHPOIPOEKTA.

®opmarsl daiinos

B kadecTBe (aiyioB MTaHHBIX (COAEpIKAIIUX OOYYAIONIYI0 BEIOOPKY JJIsT HEHPOHHBIX CeTel) NCTONB3YIOTCs (aiibl popmMaToB
DBF(dopmatsr maketoB Dbase, FoxBase, FoxPro, Clipper) u DB (Paradox). Bo3moHo dTeHne U peJaKTUpOBaHUE dTUX (ailioB
W COXpaHEeHHe M3MEHEHHBIX (aiioB Ha mucke. [IporpaMMa He HaKJIaJpIBaeT OTPAaHUYCHHN Ha YUCIO 3amucel (CTpok) B daiire
JIAHHBIX.

HuTepdeiic mporpaMmbl

Jnst Toro, 4rtoOBl clenaTh aKTUBHBIMU IYHKTBI MEHIO IIPOTpaMMBbI, HEOOXOIUMO OTKPHITH (haiil, CoIepKalliid BXOAHYIO
nndopmanuio g co3nanus Helpoceru. Takum Qaiinom sBisercs daiin dpopmara dbf. Ero MoxHO co3naTh caMOCTOSITENILHO B
nporpamme Excel 2003 uim oTKpBITH yke co3naHHbli B popmare dbf daii.

[exuuTte mo kuonke Co31aTh, B HOBOM OKHE HaxkMuTe OTKpbITh (haiin anHbix. OTKpoiiTe (daii.

OTkpBITEIH (haitn oToOpaskaeTcsi B COOCTBEHHOM OKHE, TJ€ IPEIOCTaBIAETCS BO3MOXKHOCTH €ro penakTupoBanus. [Ipm
MOAKIIIOYEHHOM (haiiie JaHHBIX MOXKHO IIPOBOJUTH ONEpAaLliy CO3/IaHMs HOBBIX CETeH, MX 00y4YEeHUs, TECTUPOBAHMS U yIIPOILCHNUS.

Jis co3manus HOBOI HEWPOHHOH CeTH HE0OXOANMO HaXaTh KHONKY ‘“‘HoBas ceTs” B OKHE HEHpOIPOEKTa ¥ 3aIOJTHUTH OKHO
JUIL CO3MaHUsl HEHPOHHON CeTH: NOATBEPIMTE CTaTyChl BXOAHBIX TIIOJIEH, BBIXOJHOTO TIIOJS, YCTaHOBHTE THI TONS -
KOJINYECTBEHHBIH, Ha BKIagke CTPYKTypa CeTH YKa)KHTE YHCIIO CIOCB HEHPOHOB M YMCIIO HEHPOHOB B cioe. HakmuTe KHOIKY
Co3ars.

Jlanee paccMOTPHUM CTaBIINE AKTUBHBIMU ITYHKTHI MEHIO IIPOTPaMMEI.

MeHro porpaMMBl COIEPIKUT CIIETYIOIINE MyHKTHI, OTHOCSIIHECS K HEHPOHHBIM CETSIM U paboTe ¢ HUMU:

®@ajia - 6a3oBble omepauuu ¢ (ainamy, BKIIOYas CTaHIAPTHBIE OMIMHU: CO3[aTh, OTKPBITh, COXPAHHUTh, COXPAaHUTH Kak,
BBIXO/I.

HeiipoceTn - onepannu ¢ HeHpOHHBIMU ceTsAMH. Onepanys BBIIOIHACTCS HaJ aKTUBHOM B JTAHHBIH MOMEHT B HEHPOIIPOEKTe
HEWPOHHOW CEThIO U BKIIIOYACT B CEOsI CIICAYIONIUE OIILIHH:

» OOyueHne - o0yueHne HEHPOHHOIT ceTn;



* TecTupoBanue - TeCTUpOBAHUE HEUPOHHOU CETH;

» CokparieHne 9rciia BXOAHbIX CUTHAJIOB - YAaJeHHe HANMEHee 3HAUMMBIX BXOJIHBIX CUTHAJIOB;

» CokparieHne 9rciia CHHAIICOB - YAaJeHNe HauMeHee 3HAYMMbIX CHHATICOB CETH;

» CokpareHne 9rciia HEOTHOPOAHBIX BXOJIOB - YAaJIeHHE HaMeHee 3HaYMMbIX HEOJHOPOIHBIX BXOJIOB HEHPOHOB CETH;

* PaBHOMEpHOE YIpPOLIEHME CETH - COKpAllCHHE 4YHUCJa MPUXOASIIMX HAa HEUPOHBI CETH CHUTHAJIOB JO 3aJaHHOTO
TI0JIb30BATENEM;

* buHapu3alys CHHANCOB CETH - PUBE/ICHUE 3HAUCHHI BECOB CUHAINICOB U HEOJJHOPOJAHBIX BXOJIOB HEHPOHOB K 3HAUEHUSM -1
ul;

* BepOanuzanus - reHepanus BepOoaabHOro OMUCAHUST HeHPOHHOM CceTH;

* 3HAYUMOCTh BXO/JIOB - MOJICYET U OTOOPAKEHUE 3HAYMMOCTH BXOJIHBIX CUTHAJIOB HEHPOHHO# CeTH;

* Bo3My1iieHre BeCOB CHHAICOB - T0OABJICHUE CIYYaiHBIX MONPABOK K BECaM CHHAIICOB CETH.

& NeuroPro 0.25

®ain Mpaeka | HelpoceTe HacTpofika OkHo  Help

ObyueHme. .. Fg
Ok
TecTvpoBaHue
AHanu3 obyUJAIOWErD MHOKECTES. .. I
HefpoHHe  COKPaLEHWE YKCNa BXOAHBIX CTHANOE. . .
m CoKpalweHne Y1cna HERPOHOE ... S

PESEHOMEPHOE YMPOUWEHHE CETH. ..

COKDBLIJ.EHME “MOna CMHancoe ...

COK]JELIJ.EHME YWINa HEOAHOPOAHBIX EXOAOE. ..
EMHBDMEBLMH BEC0E CMHaNCoOE M HEQAHOPOAHBIX BX0O0E. ..
Bepbanusauma HoanuTe ceTe
SHE4YMMOCTE BX0AHEIX CIrHAN0E CETH

Konua ceti

BosMylueHHe BECOE CMHANCOE. .. [MapameTpel

Parn aanAex: DY danqee NEAOBHI. dbf

OTKEEITE BN OAHHLIX |

Hacrpoiika - onepanuu 1o HaCTpolike HEUPOHHOM ceTH. HacTpoilku NeHCTBYIOT B IIpeeaax HEMPOIPOEKTa, COXPAHIIOTCS B
(aiine HEWPONPOEKTa U BOCCTAHABJIMBAIOTCS IIPH €0 YTEHUHU ITPOTPAMMOH.
& NeuroPro 0.25

®ain Mpaeka HefdpoceTs | Hactpoika Okno  Help

MeToa onTHMAZALMK MPaAMEHTHEIR YK
u
D ||| % ]
HopMa HakonneHKs 3Ha4YMMoCTI 4 MoaudmuposaHHsiA ParTan
(3
Beca EMHEpMSOBEHHbI]( CUHanooe COHpMEHHbIE rpagHueHThl
PacwmpATE 3aaa4H1K NPY KOHTPaCTMPOBaHKK BX000E BFGS
HelpoHHEIE CETH: TR TP e T FT.
Hu1cno BxOAHEX NONER: 19 | Hosascers
Hucno ExOO0E CETH: 19 :
Yucno eexodHex nonerd: 1
Yucno BsxX000E CETH: 1 Konua cetu
Cnof 1: 10 HeRApoHoE
Cnof 2: 10 HefpaHoE YnanuTe CETh

Cnof 3: 10 HeRApoHoE

MapameTpel

Onuuu 1aHHOTO MYHKTa MEHIO:

* MeTto onTUMHU3aIMK - BBIOOP METOa ONTHMHU3ANNH Il 00ydeHus ceTH. VI3 Tpex peann30BaHHBIX B HACTOSIIEE BPEMS B
nporpamMMme MeToJIoB (TpaJMeHTHBIN cryck, MoauduIMpoBaHHblii naprad-meron (ParTam) u MeTo] CONpsDKEHHBIX TPaAUeHTOB)
IIPY CO3JaHUM HEUPOIIPOEKTa aBTOMAaTUUECKHU Ipeaaraercs: ParTar.

» Hopma HakoIuleHHsI 3HAYMMOCTH - BEIOOpP HOPMBI HAKOIJICHUS TpajieHTa IpH MOACYETe MOoKazaTesell 3HAaYMMOCTH, HHAYe
roBOP#, IIOKa3aTeNlb COBOKYITHOM oMbk cetu. Ilpu co3nannm HelponpoeKkTa aBTOMaTHYECKH BRIOMpaeTCs HoOpMa B BUIE€ CyMMBI
MOJyJIEH.

Coxpanienue 4ucjia HeOAHOPOIHBIX BX0/J0B - yIaJieHHE HaMeHee 3HAYMMbIX HEOJHOPOIHBIX BXOJIOB HEHPOHOB CETH;

PaBHOMepHOe ymIpolIeHMEe CeTH - COKpAlleHHe 4YHCIA MNPUXOMAIIMX HAa HEHPOHBI CETH CUTHANOB JO 3aJaHHOTO
MI0JIb30BATEIIEM;

Bunapusanus CMHAICOB CeTH - IPUBEACHUE 3HAUCHUH BECOB CUHAICOB M HEOJHOPOAHBIX BXOJ0B HEHPOHOB K 3HAYEHHUSIM -1
ul;

Bep6anu3anms - renepanys BepOoaIbHOTO ONMCAHUS HEHPOHHOM CeTH;

3HAYHMMOCTb BXOJOB - [T0JICYET U 0TOOpaKeHHE 3HAYNMOCTH BXOIHBIX CUTHAJIOB HEMPOHHOU CETH;



Bo3myiieHne BecoB CHHAMNCOB - J00aBIICHHUE CITydaifHBIX IOMPABOK K BECAM CHHAIICOB CETH.

Hacrpoiika - onepauuu 1o HacTpolke HeHpOHHOH ceTH. HacTpoiiku NeiCTBYIOT B IIpeaenax HEMPONpOEKTa, COXPAHIIOTCS B
(batine HEHPOIIPOEKTA U BOCCTAHABIIMBAIOTCS MPH €T0 YTSHUH ITPOTPAMMOM.

Onuuu JaHHOTO MYHKTa MEHIO:

MeTton onTHMH3aNKHU - BEIOOP METOAa ONTHMHU3AINH ISl 00ydeHHs ceTH. M3 TpexX pealm30BaHHBIX B HACTOSIIEE BpeMs B
porpaMMe METOOB (TPaAMeHTHBIN CIyCK, MOAU(HUITUPOBaHHEIN mapTaH-meTon (ParTam) m MeTox CONpsHIKEHHBIX TPaIUCHTOB)
IpY CO3JaHUU HeHpoIpoeKTa aBToMaTuuecku npeanaraetca ParTam.

Hopwma HakomieHns: 3Ha4MMOCTH - BBIOOP HOPMBI HAKOIUICHUS IPaleHTa IIpH MoJcyeTe oKa3aTeinel 3HaYMMOCTH, UHa4e T0-
BOpSI, IIOKa3aTellb COBOKYIHOW ommOku cetu. [Ipu co3naHun HEHpONpOeKTa aBTOMAaTHYECKH BBHIOMPAETCS HOpMA B BHJE CYMMBI
MOJYJIEN.

IlocranoBka 3aga4u

[Ipu nmpueme Ha cayx0y B opransl BHyTpeHHUX Aen (OB/I), mocTymienny B BeICIIee opuandeckoe yaeoHoe 3aBeaenne MB/]
P® kaxnplit KaHAMAAT TPOXOAUT OOCIIETOBAHUE C TTOMOIIBIO PA3JIMUHBIX METOJMK, HANPABICHHBIX HA ONEPAaTHBHOE M yJOOHOE
o0cneoBaHUE IICUXOJOTHYECKOH c¢epbl HWHAMBHAA (MOTHBBI, IIO3HABATENBHBIC MPOLECCH, CaMOOLEHKA, JHUYHOCTHBIE
0COOCHHOCTH, COIMAILHO-TICUXOJIOTHIECKUE Ka4eCTBa  Jp.).

OnHako JaHHBIC, TIOJMyYCHHBIE B pe3yibTaTe OOCIICAOBAaHUS, B AaJbHEHIIEM HCHONB3YIOTCS Hed(p¢eKTHBHO. B 3TO# CcBA3M
BO3HUKAeT HEOOXOJUMOCTh pa3pabOTKH METOAMKH, IPUMEHEHHE KOTOPOH JaBajio Obl BO3MOXHOCTb COMOCTABIISITh PE3YJIbTAThI
TECTUPOBAHUS Ciyliareneil BeicMX yueOHbIX 3aBefeHUl MBJl PD ¢ cocTtosiHueM MX ycrneBaeMOCTH, JUCIUIUIMHBI, a TaKKe
3¢ peKTUBHOCTBIO JanbHeimei padotsl B OB/l M ocymiecTBIsATh MONAEPKKY OOOCHOBaHHBIX pEIISHHH NMpPU NpUEeMe JIUI Ha
cnyx0y B OB/ wiu Ha yueOy B Bbicuiue ydueOHbie 3aBeneHuss MBJ] P®. VimeHHO Takas METOAMKA MMO3BOJUT O0Jiee KaueCTBEHHO
OCYIIECTBIIATh MOA00p coTpyaHukoB B OBJl m cirymaTteneil Al BBICIIMX FOPHIMYECKHX M IOXAPHO-TEXHHYECKUX YUEOHBIX
3aBeneHuidt MBJ[ PO.

Jlis mocTpoeHus HEHPOCETEBOM MOAEIH U €€ MPAKTUYECKOr0 NPUMEHEHHUS UCTIONB30BAIHUCh PE3YNbTaThl TECTUPOBAHUS JIULI,
MOCTYHAIOMMX Ha yueOy B [lanbHeBOCTOUHBIN ropuandeckuil HHCTUTYT MB/] P®. O6yuatomas BEIOOpKa COCTOUT U3 PE3yIbTaTOB
tectupoBanus 270 aburypuenros IBIOM MB/l P® nuunocTHBIM onpocHUKOM KeTTena M OLEHOK COCTOSIHUSI MX JTUCHIUIUIMHBL,
yCIIEBAEMOCTH, a TaKXKe OLeHOK 3((EeKTHBHOCTH uX mocienytomeil padborst B OBJl. Pacumdposka onenounsix mkan Kerrena
npuBesieHa B Tab. 1.

Tabmmma 1 — MHTEpnperanus oneHOYHHIX pakTopoB KeTrena

®daxTop Wnreprperanns pakropos
Bl

«3aMKHYTOCTh — OOIIUTEIBHOCTHY

«UHTEIICKT?

«OMOIMOHAJIbHAsI HEYCTOMYMBOCTh — DMOLIMOHAIIbHASL YCTOHYMBOCTE)
«MOJJYMHEHHOCTh — JOMHHAHTHOCTb)»

«CAEP’KAHHOCTh — IKCIPECCUBHOCTH)

«0JIBEP)KEHHOCTh YyBCTBAM — BBICOKasi HOPMATUBHOCTD ITOBEJICHHUS)
«pobOCTh — CMENOCTH)

«OKECTKOCTh — YYBCTBHUTEIILHOCTB)

«JIOBEPYHBOCTh — I10JI03PUTEIBHOCTHY

«IPaKTHYHOCTh — Pa3BUTOE BOOOpaKEHUEY

«OPSIMOJTMHEHHOCTh — TUILIOMATHYHOCTB

«YBEPEHHOCTbH B C€0€ — TPEBOYKHOCTH)

«KOHCEPBaTH3M — PaJHKAIU3M»

«KOH(OpMHI3M — HOHKOH(OPMH3M»

«HU3KUI CAMOKOHTPOJIb — BBICOKHH CAMOKOHTPOJIbY
«pacciiabIeHHOCTh — HANpPSKEHHOCTHY

ololololo|z|z|c|— |zl =|m|a|w|>
AW —

OOydeHHbIE COOTBETCTBYIOIIUM 00pa3oM HCKyccTBeHHble HeWpoHnHble cetn (HC) cMoryr mporHosupoBatrh st
noctymatoriero B JIBIOYI MBJ] P® oneHky COCTOSHUS AUCIUILIAHBI U YCIIEBAeMOCTH C TOPU30HTOM IIPOTHO3UPOBAHUA 4 rofa u
3¢ (HeKTUBHOCTH €ro MOCIeAyIoel paboThl ¢ TOPU30HTOM IporHo3upoBaHus 7 neT. O0yuenne HC nenecooOpa3Ho mpon3BOIUT
Ha HeripoumuraTope Neuropro 0.25, KOTOPHIH YCIEITHO IPUMEHSETCS U PEIICHUS pa3INIHBIX HEPETYISIPHBIX 3a1ad.

IlocnenoBaTeIbHOCTH BHINOJIHEHUA paﬁOTbl

1. 3anyck nporpammuoro Heiipoumutatopa «NEUROPRO 0.25».
«1YCK» — «[TIPOTPAMMBbI» — <NEUROPRO» — «NEUROPRO 0.25» (Wnu sipiisik Ha paboveM CToJie)
2 Hauaio paboTsl B HelipouMuTaTope.

«DAWIT» — «CO3JIATh» — «OTKPBITh ®AMJT JIAHHBIX»
OtkpeiTh ¢aiin nanubix JIBIOW.dbf, comepskammii pe3ynbTaTbl TECTHPOBAaHHS M OKCIEPTHBIE OLEHKH HMPOTHO3HPYEMbBIX
HapaMeTpoB, HEOOXOUMBIE JUIsl OOYUCHHUS CETH.



[lenkHYTH TI€BOY KHOMKON MBIIIH (J1.K.M.) Ha TIPEIBIAYIIEM OKHE (0e3 UMEHM)

Haxats knonky «HOBAS CETby.

Y CTaHOBUTB BXOJIbI M BEIXOABI CETH:

none «NOMER» He ncnons3yercs;

nosnie «DISCIP» He ucmonms3yercs;

none «USPEV A» He ucronmb3yercs;

noje «KRABOTA» BeIXOJHOE, THII HOJIS KOJWYECTBEHHBIM, TOYHOCTE 0,1.

3. 3anaTh CTPYKTYpPY CETH:

YUCJIO CIOEB — 1;

YHCII0 HEUPOHOB — 16;

xapakrtepuctuka — 0,1.

Haxats kHONIKY «CO3/IATb».

B BepxHeM Menio Haxath «<HEMPOCETby — «OBYUEHHMEy — nocie okonuanus o6yuenns — «[OTOBO».

OmnpenenuTs MUHIMAaIbHOE KOJTMYECTBO HEHPOHOB AJISI pELICHHsI JaHHOH 3a1aun:

4. Haxats «KOIIUS CETHW».

5. B «CTPYKTVYPE CETU» u3MeHUTh KOJIUYECTBO HEUPOHOB.

Hanee c n. 3 o n.4 BKJIFOYUTENHHO.

NPOTHO3NPOBAHUE.

6. llenkHyTh J1.K.M. Ha TaOJIUIE C TAaHHBIMHU.

7. Boi0pats cnenyromue myHKThl MeHio: « T ABJIMIIA» — « JIOBABUTD 3AITNChy.

Co3nate HOBBIN IMyHKT (Ne 271) U 3alIOJTHUTE €ro MPOU3BOJIBHBIMU YHCIAMH, B Tuamna3oHe oT 1 10 10 (mepemerenne Mexay
ctonbramu kHonkoi «TAB» unn «cTpenka BopaBoy), KpoMe KOJOHKH IporHosupyemoro napamerpa (PABOTA).

lenkHyTh 1.K.M. Ha IpeapiaymeM okae (be3 nmenn).

U3 Bepxnero menio Beiopath «HEMPOCEThy — « TECTUPOBAHME».

[lepemecTuThCS B KOHEI TAOJIMIBI U IOCMOTPETh 3HAUECHHUE IIPOrHO3UPYEMOT0 TapaMeTpa.

3aKphITh OKHO TECTUPOBAHUS.

8. OueHka ceThl0 3HAYUMOCTH BXOJHBIX CHT'HAJIOB (B HallleM Cilydae OLIEHOYHBIX mKaj Kerrena, 3a KaXIOH M3 KOTOPBIX
CKpBIBAETCS UepTa XapaKkTepa).

«HEMPOCETb» — «(3HAUUMOCTb BXOHbBIX CUTHAJIOB».

Beimumute camble BaXHBIE, C TOUKU 3PEHHS CETH, OLICHOYHBIC IIKAJIBI X 3aKPOUTE OKHO.

9. IToBTOPUTH € 1.2, UCTIONB3YS B KadecTBe mporHo3upyemoro mapametpa «JUCIHUTIJIMHY» n «YCIIEBAEMOCTDby (o
odepenn).

ToskcnepumenTpoBath ¢ ynpouiernem cetn «KHEMPOCETby — «YTIPOLLIEHUE».

10. ITosnp3ysCh MONXYYCHHBIMH AWArpaMMaMi 3HAYUMOCTH BXOAHBIX CHTHAJIOB ChOpMyIHpYyHTe B KadecTBE BBIBOJA, KAKHE
Ka4ecTBa JMYHOCTH, Mo KeTTermy, BIMSIOT Ha JUCHUILIMHY, YCIEBAeMOCTh M 3(G(EKTUBHOCT PabOTHI BBHITYCKHUKOB BBICIINX
yueOHbIX 3aBeienuit MBJI PO.

11. OdopMuTh OTUET.



Jlabopartopras padota 12. HelipoceTeBoe nMporHo3upoBaHue KOJIeOaHUH KOTHPOBOK BaJIOT

Kypc gonnapa CLUA k poccHiickoMy py6nio Ha cerogna 6 despans 2015, cocTaeun 68.6113.

Hata

06.02
05.02
04.02
03.02
31.01
30.01
29.01
28.01
27.01
24.01
23.01
2201
21.01
20.01

Kypc

68.6113
65.4470
67.7727
69.6640
68.9291
68.7303
67.1506
67.8153
65.5937
63.3930
65.4000
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[Iporao3upoBaHre KaKHX-THOO HECTAOWIBHBIX SKOHOMHUYECKHX ITOKa3aTeNlell CONpsSIKEHO C MHOXKECTBOM TPYIHOCTEH,
00yCTIOBICHHBIX pa3THMIHBIMU (akTopaMu. OJHAKO KPAaTKOCPOYHBIH MIPOTHO3 BO3MOXKEH M A(PQPEKTHBHO NPUMEHSIETCS B
AHATTUTHYECKOH paboTe Pa3INIHBIX OpraHM3aIHH.

1.

CocraBbTe B MS Excel tabmuiy, comepxkaniyro kotupoku Bamot ¢ 01.01.2015 r. mo 06.02.2015 .
(Ha3BaHMs CTOJIOLOB MHUIINTE AHMINHCKUMHU OYKBaMH).

Tabnuna 2 — Odunmansusie Kypesr 1Ib PO (USD,EUR) Ha stuBaps, heBpans 2015 .

Data EUR/RUR USD/RUR
01.01.2015 68,3681 56,2376
02.01.2015 68,3681 56,2376
03.01.2015 68,3681 56,2376
04.01.2015 68,3681 56,2376
05.01.2015 68,3681 56,2376
06.01.2015 68,3681 56,2376
07.01.2015 68,3681 56,2376
08.01.2015 68,3681 56,2376
09.01.2015 68,3681 56,2376
10.01.2015 68,3681 56,2376
11.01.2015 68,3681 56,2376
12.01.2015 68,3681 56,2376
13.01.2015 74,3551 62,7363
14.01.2015 76,7735 64,8425
15.01.2015 77,9629 66,0983
16.01.2015 76,3352 64,8337
17.01.2015 75,8623 65,1738
18.01.2015 75,8623 65,1738
19.01.2015 75,8623 65,1738
20.01.2015 75,174 64,9732
21.01.2015 75,2735 64,9862
22.01.2015 75,8218 65,5558
23.01.2015 75,7724 65,4
24.01.2015 71,9067 63,393
25.01.2015 71,9067 63,393
26.01.2015 71,9067 63,393
27.01.2015 73,5633 65,5937
28.01.2015 76,2922 67,8153
29.01.2015 76,2629 67,1506




30.01.2015 77,569 68,7303
31.01.2015 78,1105 68,9291
01.02.2015 78,1105 68,9291
02.02.2015 78,1105 68,9291
03.02.2015 78,79 69,664
04.02.2015 76,8271 67,7727
05.02.2015 75,0415 65,447
06.02.2015 77,9356 68,6113

Coxpanute Ttabmuiy B (opmare Excel (mis pampHeidmero pemaktupoBaHus) u B ¢opmare DBF4 (mns paboTer B
Hetlipoumutatope). Coxpanenue B popmare DBF4 Bo3amorxHO Tosbko B Excel 2003.

Co3spnaiite, 00y4uTe, NPOTECTUPYHTE, YIPOCTUTE U BepOAIN3yliTe HEHPOHHYIO CETh.

3. [lo oOydeHHO! HEWPOHHOW CETH BBINOJIHUTE NPOrHo3 Kypca npoiulapa CIIA ¢ ropusoHTOM
nporHosupoBanus 3 aus (¢ 07.02.2015 mo 09.02.2015).

4. [octpoiite B Tabamynom pemakrope EXCEL nuHuio TpeHaa ¢ ypaBHEHHWEM B BHJIE IOJIMHOMA 2
CTETIeHU U MPSAMOI) U BBIIIOIHUTE IPOrHO3 BHepea. IIpoBenuTe KOppenSIOHHBIN aHaINU3 [ToKa3aTeeH.

5. CpaBHMTE pe3yNbTaThl MPOTHO3HPYEMBIX MapaMETPOB, MOJYUYEHHBIX C HCIIOJIB30BAaHHEM HEHpPOHHBIX
cereit n Excel.

6. JomomauTte camocTosTeNsHO U oTpenaktupyiite B MS Excel Tabnuiry, KOTHpOBKaMH JAPYTHX BaTIOT

(me menee 5). Kypcwl BamoT mpuBeneHsl B mpuioxeHnu. Hampumep, aBcrpammiickuii mommap AUD/RUR,
auarmmiickuit ¢yHT crepmuaroB  GBP/RUR, natckme kponsr 10 DKK/RUR, mBenckue kponsi 10 SEK/RUR,
ykpanHackue TpuBHBI 10 UAN/RUR, typenkue mupsr TRY/RUR, mBefinapckue ¢ppankun CHF/RUR, smoHckue
tiersr 100 JPY/RUR (23,2498) u np. Ilocmennsas xononka — moiumap. Coxpanute tabmuiy B ¢opmate DBF 4,
KOTOPBII TOJJep>KUBaeT MporpaMmMa HeHMpOMMHUTATOp. BBINONHUTE NPOrHO3 KOTHPOBOK BAIIOT C TOPH30HTOM
MIPOTHO3UPOBAHUSA 3 JHS.

7. Caenaiite BbIBOJIbI 1 OpOPMHTE OTUET 110 BBIIIOJHEHHOH J1a00paTopHOii padoTe.

Jlaboparopras padota 13. HelipoceTeBoe pacrio3HaBaHHUE CIOKHBIX 00pa30B (TEKCTa)

Yacrs 1

1. 3amyctute Microsoft Excel.

2. OcraBbTe NEPBYIO CTPOKY MYCTOH.

3. MHcnonw3ys uudpoByro koaupoBky OykB (A-1, b-2, B-3, I'-4...), 3anummure apyr mox JpyroMm clieBa HampaBo
tpu cnoBa CAJIBJIO, AEBET, KPEAUT (kon kaxmo# OyKBBI B OTIENBHOI s'uelike), IPOHYMEPOBAB CTPOKH B IOCIIEHEM
croxube.

4. Bplnenure nmoiydeHHyro TaOnumy (B T.4. M OCTABJICHHYIO IIyCTOH NEPBYIO CTPOKY) H coxpaHuTe B (opmare
DBF 4. Ortkpoiite daiin uepes nporpammy NEURO PRO 0.25 («®AWMJI» — «CO3JIATb» — «OTKPBITh ®AWI
JAHHBIX»).

5. Haxwmure xHotiKy « HOBAS CETb» 1 3anaiiTe BRIXOAHBIM CUTHAJIOM CTOJIOCI C HyMepanuei CTpok.

6. Ycranosure Tounocth 0,01.

7.  Haxwmure kHonky «CO3ATDb».

8. B Bepxuem menio Haxmute «KHEMPOCETh» — «OBYUEHME» — nociie okonuanns o6yuenus — «COTOBOy.

9. llenkHuTe 1.K.M. Ha TaOJINIE C TaHHBIMHU.

10. Bribepurte cneayromue myHKTs MeHIO: «TABJIMIIA» — «/ IOBABUTD 3AIINCby.

11. Co3paiite HOBBIIT yHKT, Hanucap HUdpaMu Jr000e CIOBO € OMIUOKOM.

12. Cnporno3upyiite, uctnons3ys «Heipocers» — « TecTupoBaHue».

IIporao3upyemslii mapameTp A0JKEH ObITh OJIM3KUM K HOPSAKOBOMY HOMEPY CIIOBA.

YacTtb 2

1. 3amycture Microsoft Excel.

2. OcraBbTe NEPBYIO CTPOKY MYCTYIO.

3. MHcnons3ys uudposyro koampoBky OykB (A-1, b-2, B-3, I'-4...), HanumuTe B CTPOKY TPH OIpEICIICHHS
(HampuMmep, moporosas, JHMHEHHas, cUTMoMJalbHas). B cienyromeil cTpoke HamMIIUTE IPYTyH BapUaIUi0 MOHSATHH,
nepeOpaB, TakuM 00pa3oM, BCE BO3MOJKHBIE BapUaHTHI (JOJDKHO IMOJYYHUTHCS 6 CTPOK C pasHbIMU COUETaHUSIMU LUMD).
[IporymepyiiTe noTy4eHHBIE CTPOKH ITUdpamu oT 1 110 6.

Tabnmma 3. — Komupoka andasuta o NopsIKOBOMY HOMEpY OYKB

A b B r )i E E K 3 |71
1 2 3 4 5 6 7 8 9 10
71 K JI M H 0 I P C T
11 12 13 14 15 16 17 18 19 20




y () X 10 9 m 11| b bl b
21 22 23 24 25 26 27 28 29 30
9 10 A
31 32 33

4.

Brigenure nonydeHHy0 TabmUIy (B T.4. ¥ OCTaBICHHYIO ITyCTOW NEPBYIO CTPOKY) U coxpanute B popmare DBF

4.0txpoiire daiin uepes nporpammy NEURO PRO 0.25 («@AWJI» — «CO3IATh» — «OTKPBITh ®AMJT JAHHBIX»).

5. Haxwvure xHotiKy « HOBAS CETb» 1 3anaiiTe BRIXOAHBIM CHTHAJIOM CTOJIOCI] C HyMepanuei CTpok.

6. Ycranosure Tounocts 0,01.

7. Haxwvure xHOTIKy « CO31ATbHY.

8. B BepxueM MeHio Haxkmute KHEMPOCETh» — «OBYUYEHUE» — nocie okonuanus o6ydenns — «OTOBOy.

9. IlenaxHuTe JI.K.M. Ha TaOJUIIE C JAHHBIMH.

10. Bri6epute cnenyromniue myHKTsl MeHI0: « TABJIMIIA» — «/IOBABUTD 3ATINCby.

11. JdobaBbTe 3amKCh, HANKCAB TPU ONPEAEICHHs, B IIPOU3BOJIBHOM HOPSIKE JONYCTHB He Oosiee 5 ommndoK (MOXKHO
MPOCTO BCTaBUTH 5 Hyieit). OcTaBbTe MOCIEIHIOI KOJIOHKY ITYCTOM.

12. CrporHosupyiite, ucroin3ys «Helipocers/TecTupoBanue».

13. IIporHo3upyemblii mapaMeTp JOJDKEH OBITh OJM3KMM K IOPSAKOBOMY HOMEPY 3aIMCH, BapUALUIO0 KOTOPOl BB
BEIOpAJIHL.

14. CoopmymupytiTe BEIBOIB U odopmute xox padoTs! Ha [TK.

4.1.2. TecrupoBanue

Tema 1. HexoTopble U3BeCTHBIE MOJEIH MaTeMaTHUECKOH (DU3UKH

Tema 3. Mojenuposanue nporeccoB audy3un U mepeHoca

4.1.2.1. ITopsiaox npoBeeHH.

TecTupoBaHKe MPOXOAWT B MHUCHMEHHON (POPME WM C HCIOJIb30BAHHEM KOMITBIOTEPHBIX cpeacTB. OOydaronuics mojaydyaer
OMpeNeIéHHOe KOJIMYECTBO TECTOBBIX 3agaHuil. Ha BBINOJHEHHE BBIACIACTCS (DUKCHPOBAHHOE BpPEeMsl B 3aBHCHMOCTH OT
KonmuecTBa 3aanuii. OTeHKa BBICTABISETCS B 3aBUCHUMOCTH OT MPOIIEHTA MPaBUIBHO BHITIOJHEHHBIX 3allaHui. TecTupoBaHuE
MPOBOIUTCS O BapuaHTaM. B kakaoMm BapuanTte — 10 TECTOBBIX 3aJaHui. 3a KaXKABIN MPaBUIBHBIN OTBET HauucIseTcs | Gamr.
Hroro 3a TecTUpoBaHHE CTYACHT MOKET 3apaboTats 10 10 Gamros.

Hwxe npuBeieHBI TpUMEpHEIC 3aMaHus. [[0THBI OaHK TECTOBBIX 3aIaHMI XpaHHUTCS Ha Kademape.

4.1.2.2 Kpurepuu oueHuBaHus

17-20 6a1710B CTABUTCH, €CJTH 00yJAIOIIUICS:

86% mpaBIIHHBIX OTBETOB U OoIee.

14-16 6a/1710B CTABUTCHA, €CJIH 00yJAIOIIUIACS:

Ot 71% 1o 85 % npaBUIBHBIX OTBETOB.

11-13 6a/1710B CTABUTCHA, €CJIH 00yJAIOIIUIACS:

Ot 56% 10 70% npaBUIBHBIX OTBETOB.

0--10 6asu1a cTaBUTCS, €cJIM 00yYaAKOUIUIiCcS:

55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Coaep:xaHue olIleHOYHOTO CpeacTBA

Bompoc 1. Ha kakue yacTu pa3aensroT ONUCaHNe CUCTEMBI TS [IeJIe HMHUTAITMOHHOTO MOJICITHPOBAHUS?

JleTepMUHUPOBAHHYIO M CTOXaCTHIECKYIO;

IIpenBapuTEeNbHYIO U YTOYHEHHYIO;

CTaTH4ecKyro U JUHAMHYECKYIO;

JluHeliHbIC, TUHAMUYECKUE, CETEBBIC, MACCOBOTO O0CITY)KUBaHUS H T.1I.;

DuU3NYECKYI0 1 MAaTEMaTUUECKYIO.

Bomnpoc 2. KakoB nepsslii mar npu co3JaHuu MOJEIU?

Ornpenenenue CTpYKTypbl CUCTEMBI;

OrnpeneneHue ee 11eJIeBOro Ha3HAYCHHUS,

Bri6op Tuna Mojenu (JTMHEHHAS, AMHAMIYCCKAS | T.1I.);

OmnpeneneHne BXOIHBIX TApaMeTPOB CHCTEMBI;

OmnpeneneHne BEIXOAHBIX TAPAMETPOB CHCTEMBI.

Bompoc 3. Uro Takoe ycroitunBas cucrema?

OTCYTCTBYIOT peaKIIMH Ha BHEIIHEE BO3/ICHCTBHCE;

Cucrema cama yCTaHAaBJIMBACT 1ENH (DYHKIMOHUPOBAHUS M CTPEMHUTCS K HHAM;

CucremMa CTpEMUTCS TIEPEHTH B ONITUMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSIIEE BPEMsI OTCYTCTBYET;

IIpu u3MeHeHNH BHEIIHUX YCIOBUN U3MEHEHUE COCTOSIHUSI CUCTEMBI MaJIo;

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)

Cucrema,

CTpeMAIIasACsa COXpaHUTh CBOC COCTOAHNUEC MPU USMCHCHUHN BHCIIHUX yCHOBHﬁ.

Bompoc 4. Uro Takoe nouckoBas cuctema?

OTCYTCTBYIOT peakIMK Ha BHEIITHEE BO3JICHCTBUE;

CucrteMa cama ycTaHaBIUBACT 1CJIM (PYHKIIMOHUPOBAHHS U CTPEMHUTCS K HUM;

CucreMa CTpeMHTCS IEPEHTH B ONTHMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSAIICE BPeMsI OTCYTCTBYET;
[Ipu n3MeHeHNN BHEUTHUX YCJIOBUI N3MEHEHHE COCTOSIHUS CHCTEMBI MaJjo;

1)
2)
3)
4)



5) Cucrema, cTpeMAIIascs COXpPaHUTh CBOE COCTOSIHUE MTPH W3MEHEHUH BHEIITHUX YCIOBHI.

Bompoc 5. Uro Takoe neneyctpeMieHHas cucreMa?

1) OTCYTCTBYIOT peaKIIMM Ha BHEIIHEE BO3ICHCTBHCE;

2) Cucrema cama yCTaHAaBJIMBACT 1ENH (DYHKIMOHUPOBAHUS M CTPEMHUTCS K HAM;

3) CucreMa CTpEeMHTCS IEPEHTH B ONTHMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSAIICE BPEMsI OTCYTCTBYET;
4)  Ilpm n3MeHeHHH BHEITHUX YCIOBUI N3MEHEHHE COCTOSHUS CHCTEMBI MaJo;

5) CucremMa, cTpeMAIIascs COXPAHUTh CBOE COCTOSIHUC MPY U3MCHCHHUY BHEITHUX YCIIOBUIA.

Bompoc 6. Yto takoe pakTorpaduuecKue 3JIeMEHTHI pEIIeHUs?

1) DNEeMEHTBI, KOTOPBIC MOXKHO MOJABEPTHYTH MPOBEPKE C LENBIO ONPEICICHUS HX HCTUHHOCTH;

2) DNeMEeHTBI, KOTOPBIC HEJb3sl MTOJABEPTHYTH MPOBEPKE;

3)  DneMeHTHI, KOTOpble OyAyT BKIIIOYEHBI B MOJIEIIB;

4) DJIeMEHTBI, UCKITFOUaeMbIC U3 MOJICIIH;

5) DNIEeMEHTHI, BXOSIINE B KPUTEPHUH.

Bompoc 7. Uto Takoe OICHOYHBIE JIEMEHTHI PeIIeHUs?

1) OneMeHTHI, KOTOPBIE MOXKHO TTOIBEPTHYTH MPOBEPKE C LENbI0 ONPENEICHUS HX HCTUHHOCTH;

2) DNIEMEHTBI, KOTOPBIE HEJIb3sI MOABEPTHYTh MPOBEPKE;

3) DNIEeMEHTHI, KOTOPbIE OYAYT BKIIOYSHBI B MOJICHb;

4) DJIEMEHTHI, HCKIIOYaeMBbIE U3 MOIEIH;

5) DOneMeHTbI, BXOJAIINE B KpUTEpUil.

Bompoc 8. Hy»HO Ji poBepsATh TaHHBIC, TOIYYCHHBIC U3 JOKYMEHTOB, HJIH HHTEPBBIO C KCIIEpTaMu?

1) HenyxHo U1 0(UIAATBHBIX TOKYMEHTOB;

2) HenyxHo, ecnu 3kcepT IPU3HAHHBIN CIIELUAIUCT;

3)  HyxHo, eciu KOMIETEHTHOCTh SKCIIEpTa HE TIOATBEPIKICHA;

4) HyxHo, ecniu ToKyMeHTHI TeKymue (pabouue), a He o(UITHATbHEIE;

5)  HyHO IpoBepsATh U COMOCTABIATE C APYTUMH HCTOYHUKAMH BCE JaHHBIE 03 HCKITIOYCHUH.

Bompoc 9. [Touemy 3aka3dnk OMUCHIBAET MPOOIEMY B HETOYHBIX U HEYETKHX (OPMYIHPOBKaAX?

1) TloromMy, 4TO OH HE MaTeMaTHK;

2) DTO HaM TaK Ka)KETCs, TaK KaK MBI HE 3HAKOMBI C TIPOOJIEMOiA;

3) Ecnu GBI OH 3HAJI TOYHO B YeM CYTh IIPOOJIEMBI M KaK €€ pelIaTh, OH CAeNan Obl 3TO caM;

4) V pa3HbIX CeLUaINCTOB Pa3HbIi B3I HA OJTHO U TOXKE PELLEHUE;

5) 3aka34uk He 3HaKoM ¢ DBM.

Bompoc 10. [Touemy mpu MoeupoBaHHH OOJBIIOE 3HAYCHHUE PUIACTCS TUIAHUPOBAHUIO COCTaBa U 00BEMOB HUCCIICAOBATEIBCKUX
paboT 1 pyKOBOJCTBY POEKTOM?

1)  Toromy, 4TO 3aKa34YHMK XOYET 3HATH CTOUMOCTh PaOOTHI;

2)  UroObl MpaBUIBHO OMPEICITUTE CTPYKTYPY MOJICIIH;

3)  YtoOsl nmpuBiIeYs K pabOTE CIIECIUATMCTOB 3aKa34nKa,

4)  Ilotomy, 9TO BpeMEHHBIE I MaTepHaJILHBIC 3aTPaThl HAa IIOCTPOCHHUE JTaKe MPOCTHIX MOAETICH OUeHb BEICOKU M HY>KHO TOYHO
3HATB, YTO JOJDKHO OBITH CHIETaHO, a 9YTO AeTaTh HE HYXKHO;

5)  oromy, yTo MaTeMaTHYECKHE METOABI MOACIHPOBAHMUS CIIOKHEI.

Bompoc 11. Ha ueM ocHOBaH CHCTEMHBIH TOAX01?

1)  Ha npusnannm ¢axTa, 9TO U3 ONTUMAIBEHOCTH IEMEHTOB CIIEAYET ONITHUMAIBHOCTh CHCTEMEI;

2)  Hanpusnanuu ¢akra, 9YTO U3 ONTHMAITEHOCTH 3JICMEHTOB HE CIIEIYET ONTUMAIBLHOCTh CUCTEMBI,

3)  Ha dakre, 4T0 HE3aBUCHMO OT TOTO KaK CUCTEMA TPUIILIA B JAHHOE COCTOSIHUE, €CIIU B TANBHEHINEM OHa OyJIeT MEHSITh
COCTOSIHUS ONITUMAJIBHBIM CIIOCOOOM TO M BECh MPOIIECC OYAET ONTHMATIBHBIM;

4)  Ha ¢axre, 4To ecinu crcTeMa MPHILIA B TAHHOE COCTOSHHUE ONTUMAIIBHBIM CIIOCOO0M, TO HE3aBUCHMO OT TOTO KaK, B
JANbHEHIIeM OHa OYIeT MCHATH COCTOSHUSI BECh TPOLIECC OyIET ONTUMANBHBIM;

5)  Ha pasgenernn cucTeMBl Ha HECKOJIBKO MOJACHCTEM, TTOIAAIONIIXCS aHAIH3Y.

Bompoc 12. B yem 3akiroqaercss CHCTEMHBIN TIOXO?

1) B Towm, uTo mccnenoBareb MeITaeTCA N3ydaTh CUCTEMY B IIEJIOM, a HE KOHIIEHTPHUPOBATh BHUMAHKE Ha €€ JacTAX;
2) B criocobe pazeneHus CHCTEMbI Ha DJIEMEHTHI,

3) B Towm, uTOo HMCCNenoBaTeNb MBITACTCA N3ydaTh CUCTEMY IO YaCTsM;

4) DTO0 mpaBuiIa BEIOOpA CTPYKTYPHI MOJIEIIH;

5) Oro mpaBmia BEIOOpA 3JEMEHTOB MO/JICIIH.

Bomnpoc 13. SIpnsieTcs in CUCTEMHBIHN MOAXO0A HAYYHBIM METOAOM?

1) Her, 3T0 MOAXO0] K UCCIICAOBAHIIO, OCHOBAHHBIN HA 3[PABOM CMBICIIC;

2) [Ma, 3TO Hay4YHBIA METOJ] aHaJIu3a CUCTEM;

3) Her, 5T0 MeTO pa3ieieHHs CUCTEM Ha DJIEMEHTBHI;

4) [a, 3To HayuHBII METOJ IOCTPOEHUS CTPYKTYPHBIX MOJIENIEH;

5) Jla, 3T0 MeToAMKa ONpeeIeHHs BaXKHEHIITNX (HaKTOPOB.

Bompoc 14. Kak moHMMaTh B3auM03aBUCUMOCTh?

1) 3aBUCUMOCThL CUCTEMBI OT BHEIITHEH CPEIIbI,

2) Bo3zneticTBre cCTeMBI Ha BHEITHIOKO CPEIY;

3) 3aBHCHMOCTH CHCTEMBI OT BHEIIHEH Cpe/ibl 1 OJHOBPEMEHHO BO3ACHCTBIE CUCTEMBI Ha BHEITHIOKO CPELy;
4) Hukaxue neficTBUs B CIOXKHON CUCTEME HEBO3MOXKHO MOJHOCTHIO U30JIUPOBATh;

5)  BosgeiictBue oHOTO (haKTOpa CHCTEMBI Ha APYTOM.



Bompoc 15. Uto Takoe MpOTHBOMHTYUTHBHOE TIOBEICHUE?

1) Korma HemocTaTo9YHO METOIOB CTATUCTHYCCKOTO aHAJIN3a,

2)  Korna BeIXOIHBIC IEGPEMEHHBIE OKA3BIBAIOT BIMSHUE HA BXOIHBIC;

3)  Korma BHeceHHe TOTO HIIM HHOTO KOPPEKTHPYIOMIETO BO3ICHCTBHUS MOYKET OKa3aThCs HeI((EKTUBHBIM HIIH IIPUBECTH K
00paTHBIM pe3yJIbTaTaM;

4) Korma Henp3s 6€3 CTonbp30BaHMs MATEMAaTHIECKUX METOIOB OOHAPYKHUTD CBSA3h MEXIY (DaKTOpamu,
5) Korza 3aBrcuMocTs Mex1y (hakTopaMH OIHMCHIBAIOT 00paTHOH (hyHKIMEH.

Bomnpoc 16. Kakast 3amayda perraercst Ha 3tarne mpeoopa3oBaHus 3HAHUN O CUCTEME B MATCMAaTHYECKYIO MOJICIb?
1) OmnpeneneHne Ha3HAYEHUSI MOJIEIH;

2) OmpeneneHre KOMIIOHCHTOB, KOTOPBIC TOJDKHBI OBITh BKJIFOYCHBI B COCTAB MOJICIIH;

3) OmnpezneneHue CTOUMOCTH UCCIICIOBAHMS;

4) OrmpeneneHre NapaMETPOB U MEPEMEHHBIX, OTHOCSIIUXCS K KOMIIOHEHTaM MO/ICIIH;

5) Her mpaBMIBHOTO OTBETA.

Bompoc 17. Kakoe rmaBHOE MPOTHBOpEUNE HEOOXOAMMO TIPEOA0JIEBATh MPU KOHCTPYUPOBAHUH MOIEITH?

1) JluHEHHOCTh M HEMUHEHHOCTS;

2) JleTepMHHHUPOBAHHOCTH M CTOXACTUIHOCTD;

3) CTOMMOCTbH H CIOXKHOCTB;

4) TIpocToTa ¥ TOYHOCTH;

5) Tlone3HOCTh U OOIIHOCTD.

Bompoc 18. Uto Takoe npsamas 3anaqa?

1) Haiiti OTKJIMK CUCTEMBI Ha 3aJJaHHBIC BXOJIHbIC CUTHAJIBI;

2) Haiit BXOIHBIE CUT'HAJIBI, BRI3BABIIKE JAHHEINA OTKIIHK;

3)  Haiitu MmaTeMaTH4YECKOE ONMUCAHKUE CUCTEMBI, C€CIIH 3aJJaHbI BXOIHBIC CHUT'HAJIBI U OTKIIHK;

4)  HaiiT; BXOJQHBIE CUTHABI, BEI3BABIINE JaHHBIN OTKIMK WM MAaTEMaTHUECKOE ONMCaHUE CUCTEMBI, €CIIH 3aJaHbl BXOIHBIC
CUTHAJIBI U OTKJIVK;

5) Haiitu cTpyKkTypy CUCTEMBL.

Bompoc 19. Uto takoe oOpatHas 3amaqa?

1) HaiiTi OTKIHMK CHCTEMBI Ha 3aJaHHbIC BXOIHBIC CUTHAIIEI,

2) HaiiTi BXODHBIC CUTHAJIBI, BEI3BABIIHC JAHHBIA OTKIIHK;

3)  Haiitu MmaTeMaTH4YECKOE ONMMCAHKUE CUCTEMBI, €CIIH 3aJJaHbI BXOIHBIC CHTHAJIBI ¥ OTKIIHK;

4)  HaiiTi BXOJHBIC CUTHAJBI, BEI3BABIIKE JAHHBIN OTKIMK WM MATEMaTHUCCKOE OMKUCAHUE CUCTEMBI, €CIIH 3aJJaHbI BXO/IHBIC
CUTHAJIBI U OTKJIHK;

5) Haiitu cTpyKTYypy CUCTEMBI.

Bompoc 20. Uto Takoe «4epHBIH AIUK»?

1) HenuHelHbIN 2IEMEHT CUCTEMBI,

2) DieMeHT CUCTEeMBI C TUHEHHON QyHKITUEH;

3) DneMeHT CUCTeMBI, PYHKIHs KOTOPOTO HE BIUSACT Ha MOBEJCHUE MOJICIIH;

4) DneMeHT CUCTEMBI, HCKITFOYaeMbIi U3 pAaCCMOTPEHHUS;

5) DneMeHT CHCTEeMBI, MPUPOIa KOTOPOTO HEN3BECTHA MIIM MaJIO U3BECTHA.

3amanwme 21.

[IponomKuTh N3ydeHne TJIaBs 4.

BriOpaTh npaBUIIbHBIA BapHAHT OTBETa U OTMETUTh B KAPTOYKE OTBETOB.

Bompoc 1. B kakux npenenax u3MeHseTCS KyMYJISITUBHAS BEPOSITHOCTh?

) (L0);
2) (L)
3) (1)
4 (OD);
5) (-I;D).

Bompoc 22. TIpoaenaiiTe CTO OIMBITOB ¢ MOACIBIO «IIBIHOTO IMPOX0kero». OueHuTe pe3ynbraT. Beidepurte cpenn mepeuncieHHbIX,
NPaBUJIBHBIN OTBET Ha BOTPOC: «KakoBa BEPOSITHOCTh TOTO, 4TO Hpoias 10 KBapTaaoB, OH OKaKETCS HE qajiee 2 KBapTaioB OT
HACXOJTHOM TOUKH?»

1) 0,6;
2) 04
3) 0,7,
4) 0,5;
5) 0,33.

Bomnpoc 23. Uro siBisieTcst OCHOBOH JUIsl MACHTU(UKAIIMK 3aKOHA pacnpeaeneHus?
1)  T'mcrorpamMma, HOCTpOEHHAs 110 TEOPETUYECKUM JAaHHBIM;

2) ®dopmyna GyHKITMH pactpeIeIICHNS;

3) Tabymia HaOIIOACHMIA;

4) I'padux yHkmmum pacupeneneHus;

5)  T'mcrorpamma, HOCTPOEHHAs MO SKCIIEPUMEHTAIBHBIM IaHHBIM.

Bompoc 24. fIBnsiercst 11 HECOBNAACHUE CPEIHETO U ANCIIEPCUH IKCTIEPUMEHTANIBHBIX JaHHBIX M TEOPETUUECKOTO PACIIPEACICHHS
JIOCTaTOYHBIM OCHOBAHUEM, YTOOBI OTBEPrHYTh TUIIOTE3Y 00 MICHTUYHOCTHU pacipeaeaeHui?

1) [a, Tak Kak pacx0oXkJICHHE BO BXOIHBIX [TapaMeTpax MPUBEIET K elle O0JIbIIeH OITMOKe MOIETMPOBAHHMS;



2) Her, TpeOyroTCsS TOTOTHATEIHHBIC OIICHKH;

3) Ha

4) Her;

5) Jla, Tak kak mapaMeTpsl pacrpeaeseHHi TOJDKHBI COBIAIATh.

Bompoc 25. SIBnsercs mu coBHaneHNe CPETHETO M TUCTIEPCHH YKCIIEPUMEHTAIBHBIX JAHHBIX 1 TEOPETHIECKOTO pacpeaeICHUs
JIOCTAaTOYHBIM OCHOBAHHEM, YTOOBI MPUHATH TUIIOTE3Y 00 UASHTHIHOCTH PacIpeIeIeHui?

1) [Ma, Tak Kak MAaTEMaTHYECKOC OKUIAHUE U JUCIICPCHUs — TTIaBHBIC MApaMETPhI PACIIPEICIICHIS BEPOSTHOCTEIH;

2) Her, TpeOyrOTCS TOMOJHUTEILHEBIC OIICHKH,

3) Ha;

4) Her;

5) [Ha, Tak Kak napaMeTpsl pacIpeeIeHUI JOIKHBI COBIAAATh.

Bormpoc 26. Uto nmoka3bIBaeT craTUCTHKA c2?

1)  IpuHAANIEKHOCTH SKCIIEPUMEHTAIBHBIX JAHHBIX K HOPMAJIbHOMY paclpeleIeHuIo;

2)  PacxoxaeHne MEXAy HaOMIOJAeMBIMH U OXKHIACMBIMH 3HAYCHUSAMH JaCTOT MOSIBIICHISI CITy9alfHON BEJIMIHUHBL,

3)  IIpuHaaneKHOCTH SKCIIEPUMEHTAIBHBIX JAHHBIX K pactpeaenenuto Ilyaccona;

4) ITpuHAIEKHOCTH SKCTIEPUMEHTANBHBIX JAaHHBIX K PACIPEICICHHIO C2;

5)  PacxoxneHne Mexay HaONIOJAaCeMBIMH U 0XKHIACMBIMH 3HAYCHUSAMH CITyIaiHBIX BEITHYNH.

Bompoc 27. Kakoe 3Ha4eHHEe JOHKHA MPUHSTH CTATUCTHKA C2, YTOOBI OTOPOCUTH TUTIOTE3Y 00 OTCYTCTBHUH CYIIECTBEHHBIX
pa3Iuuuil MeXy HAOJMOIaeMbIMU TaHHBIMH U JaHHBIMU, [TOJIy4aeMBIMH HA OCHOBE TEOPETHUCCKOTO pacipeacicHus?

1) c2>0;

2) c2>1;
3) ¢2<0;
4) c2 OonblIe KPUTHYECKOTO;
5) c2<1.

Bompoc 28. Ha uem ocroBaH kputepuit Konmmoroposa — CmupHoBa?
1) Ha naubonpmeii abCcoNIOTHON pa3HUIIE MEXIY IKCIIEPUMEHTAIBHBIM U TEOPETHIECKAM UHTETPATbHBIMHU
pacrpeneneHUsIMH;
2) Ha cratuctuke c2;
3)  Ha manbGonpmmei aOCOMOTHON pa3HUIE MEXIy SKCIICPUMEHTAIEHBIM U TEOPETHIECKIMH CITydaifHBIMH BETHIUHAMU;
4)  Ha nauMeHbIneli aOCONIOTHOM pa3sHUIIE MEKAY IKCIICPUMEHTAIBHBIM H TEOPETUICCKAM HHTETPATbHBIMU
pacrpeeneHusIMu;
5)  Ha HauOomblie aDCOTIOTHOM pa3HUIIE MEXKY YaCTOTAMH SKCIICPUMEHTAIBHOTO U TEOPETHUECKOTO PACIIPEICIICHHIH.
OTBeTHI:

1) 1;

2) 4;
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4.2. OueHoYHbIe cpecTBA MPOMEKYTOUYHOM aTTecTaluM

[lo nmucrumimHEe MPEeIyCMOTPEH 3K3aMeH. DK3aMeH MPOXOAWT mo OmmeraM. B kakaom OwmireTe OAWH TEOPETHICCKHMA
BOTIPOC W OJMHO IPAaKTHYECKOE 3aJaHhe. DK3aMEeH IPOBOAUTCS B YCTHOH, NMHCHBMEHHOM WM KOMIBIOTEPHOH (opme.
OrneHnBaeTCs BIIQJICHUE MAaTEPHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH NMPHUMEHSATh HY)KHBIC 3HAHUS, HABBIKH H
YMCHHS TPU aHAJHM3€E MPOOJIEMHBIX CUTYallnid M PeIICHIH MPAKTHICCKAX 3aJaHHH.

4.2.1. Yemuoiit omeem

4.2.1.1. Ilopsinox npoBegeHHs.

[TpomexyTouHasi arrecralys HalelieHa Ha KOMIUICKCHYIO IPOBEPKY OCBOCHHS AMCLMIUIMHBI. OOyuarouiuiics
mony4yaer Bompoc(bl)/3amanue(s) W BpeMs Ha TOATrOTOBKY. I[IpoMexyTodHas arTecTais HPOBOJUTCS B YCTHOM,
MUCBMEHHOU MJIM KOMIbIOTEPHOU (opme. OlieHHBAETCS BIIAJICHHE MATEPHAJIOM, €r0 CHCTEMHOE OCBOCHHUE, CIIOCOOHOCTH
MPUMCEHATH HYXHBIC 3HAHU, HABBIKU U YMCHUS IIPU aHAJIN3E HpO6HeMHbIX CI/ITyaLII/Iﬁ 1 pCIICHUU NPAKTHUICCKUX 3a;[aH1/1171.

4.2.1.2. Kpurepuu oueHMBaHusl.

18-20 6an10B cTaBUTCSI, €CJIH 00YJAIOIIHIACS

B oTBeTe KadecTBEHHO PacCKphLI cojaepykanne TeMmbl. OTBET XOpOIIO CTPYKTypHupoBaH. IIpekpacHO OCBOCH MOHSATHHHBIN
ammapart. [IpogeMoHCTpHUpOBaH BBHICOKHI yPOBEHb MOHMUMAaHUS Marepuaia. [IpeBocxomHoe ymeHune GopMyaupoBaTh CBOH
MBICTIH, OOCYXIaTh TUCKYCCHOHHBIEC TTOJI0KEHUS.

14-17 6anJ10B CTABUTCHA, €CJIU 00yUAIOIIUIACS:

OCHOBHBIEC BOIPOCHI TeMbI pacKkpbul. CTpyKTypa OTBETa B IIEJIOM aJCKBaTHA TeMe. XOPOIIO OCBOCH MOHATHIHBIN arnmapar.
[IpogeMOHCTPUPOBAaH XOPOIIWM YPOBEHb MOHMMaHUS Marepuana. Xopoliee yMeHHEe (QOpMyIUpOBaTh CBOM MEICIH,
00CYKIaTh TUCKYCCUOHHBIC MOJIOKCHHUS.

11-13 6anJ10B CTABUTCSH, €CJIU 00yYAIOIIUIACS:

Temy uactmyHo packpbul. OTBeT cnabo CTpyKTypupoBaH. I[IOHSATHHHBIA ammapar OCBOCH dYacTH4YHO. [loHmMaHue
OTJENFHBIX TTOJIOKEHUH M3 MaTepualia 1o TeMe. Y AOBIETBOPUTEIHHOE YMEHHE (QOPMYINPOBAaTh CBOM MBICIH, 00CYXIaTh
JTUCKYCCHOHHBIE TTOJI0KEHUSL.

0--10 6a//10B CTABUTCSI, €CJIM 00YYAKOIIIMIACS:

Temy He packpbul. [TOHATHHHBIA ammapaT OCBOEH HEYAOBIETBOPUTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE WIIH
otcyrcTByeT. Heymenune GpopmynnpoBaTh CBOM MBICIH, 00CYXAaTh TUCKYCCHOHHBIC TIOJIO0XKCHUS.

4.2.1.3. OnleHoYHbIE CpeacTBA.

Bomnpocs! 1u1s1 yCTHOT0 WJIN MACHMEHHOT0 O0TBETA

1. Mogenu. MoaenupoBaHue kak MeTo 1 mo3HaHus. @opmanu3zanus. Kinaccudukarms abCcTpakTHBIX MOJIEIIEH.
KomnbrorepHoe MoenupoBaHue.

2. llenn 1 OCHOBHBIE 3Talbl KOMITBIOTEPHOTO MaTEMaTHIECKOTO MOIEIUpPOBaHI. [IpuMepbl Moenelt I pa3nnIHbIX
Lene MoaeaupoBaHusl.

3. Oran popmanuzanuu. [Tapamerpsr monenu. Kitaccndukanus Moenei no cBoiictBaM ux napamerpoB. PamkupoBanue
mapaMeTpoB. Y CTOHYMBOCTh PEIICHUI. AHAU3 PE3yJIbTATOB MOJICITUPOBAHHS.

4. PaznmuuHble TOAXOBI K KIaCCU(PUKAIIMHA MATEMATHUECKUX MOJICIICH.

5. OCHOBHBIE BHIIBI CPEICTB KOMIBIOTEPHOTO MOACIMPOBaHNS. Bu3yannsanus B KOMIIBIOTEPHOM MOJEITHPOBAHNH.
AJNTOPUTMBI TOCTPOSHUS TPadUKOB QYHKIHHA, TPACKTOPUN ABHKCHUS OOBEKTOB.

6. IlpencraBienne CKaISAPHBIX MOJICH ¢ TOMOIIBIO M30IMHNN. METOIBI YCIOBHBIX I[BETOB, YCIOBHOT'O KOHTPACTHPOBAHHUS.
[IpuMepb! HCIIOIB30BAHUS BU3yaIH3alUU B MOACTHPOBAHUY.

7. Ananutrueckoe mozaenupopanue B pusuke. [Ipumepsr. Kinaccudukanms Moneneii mo odmemMareMaTHIeCcKiuM

CBO¥CTBaM: IMHCWHBIC U HelIuHEHHbIe Moaenn. [Ipumepst. Jluneapusarus. Murerpupoanue audhepeHuanbHbIX
YpaBHEHHUM.

8. Uucnennoe mozenupoBanue. Pazpurtie puszndecknx Teopuil. UncneHHbIH SkcniepuMenT. Ero B3anMoCBsI3H ¢ Teopueit

1 1abOPaTOPHBIM SKCIIEPUMEHTOM. MoIenb ABIKCHHS Tella, OPOIIESHHOTO MO/ YTIIOM K TOPH30HTY.

9. locToBepHOCTH YnCIICHHON Moaenn. OrpaHUYCHUS YUCEN C IUTABAOICH TOYKOM KaK MOJICIIU ICHCTBUTEIBHBIX YUCEIL.
OOYCIIOBIICHHOCTb 3a/1a4. Y CTOMYMBOCTD BEIYMCIUTEILHBIX aJITOPUTMOB. AHAJIN3 U HHTEPIIPETAIMS YUCICHHBIX MOJICIICH.
10. JerepmunupoBanubie puzndeckre moenu. CBOOOIHOE MafCHUE TeIa ¢ YIETOM COMPOTHBIICHUS Cpebl. Moeib
B3JICTA PAKETHL.

11. Knaccudukamus 3agaq 06padboTky nHpopMaiuu. MIcKyccTBeHHBIN HHTEIUIEKT. "MOKeT JTh ManiuHa MBIC-TTUTH?"

12. IIpencrasnenne 3Hannid. Kinaccudukamnus 3HaHui. ANTOpUTMHYECKHE, GaKTyalIbHbIC U KOHIENITYaIbHbIE 3HAHUS.

13. Jlornueckue MoAeIN 3HAHMIA.

14. JIasmOna-ucuucieHue.

15. CemaHTHUECKUE CETH MPEICTABICHUS 3HAHUIA.

16. ®peliMoBbIE MO/IETTH 3HAHU.

17. IIpoayKIMOHHBIE MOJIETHN 3HAHHIMA.

18. Kiaccuduxanus siiaep mpoayKIUH.

19. CtpaTeruu ynpaBlicHHsI BBITIOJTHCHUEM MPOTYKITHIA.

20. DKCTepTHBIC CUCTEMBI.



21. OpHOCIIOWHBIN NepUEenTPOH. AKTUBALMOHHbBIC (YHKIMH (TIOPOTOBasi, CATMOH).

22. MHOrocnoiHble HEHPOHHBIE CETH.

23. O0y4eHHe ¢ TOMOIIBIO AITOPUTMA OOPATHOTO PACTIPOCTPAHEHUSI.

24. OyHKIMN TPUHAICKHOCTH B HEUETKOW JIOTHKE.

25. OyHKIHMN OTpaHUYEHHS B HEUETKOM JIOTHKE.

26. Onepanuy B HEYETKOM JIOTHKE.

4.2.2. [IpakTHyeckoe 3aaHue

4.2.2.1. TTopsiiok nMpoBeaeHUSI.

[Ipemmararorcs 3a1aHUs Ha PELIeHNE 33/1a9 110 KypCy KOMIBIOTEpHOE MOICTHPOBAHNE.

4.2.2.2. Kpurepun oneHUBAHNS.

27-30 0a/1JI0B CTABUTCS, €CJIM 00y4alOIIUMCsl:

3aaHue BBIOJIHEHO TTOJIHOCTHIO U MIPAaBUIIBHO.

22-26 62JJI0B CTABUTCS, €CJIH 00yYAOIIUMCS:

3ajaHue BBINOJHEHO MOJHOCTBIO, HO HET JOCTATOYHOTO 000CHOBaHUsL. M npyu BEpHOM pelIeHHH JOMyIIeHa OMINOKa W
HC0YCT, HC B.]'lI/I)HOIJll/lﬁ Ha MpaBUJIbHYIO MOCJICA0BATCIIbBHOCTD paCCy)I(IleHHﬁ.

18-21 6an10B cTaBUTCS, €CJIU 00yYAIOIMMCS:

3amaHue BRITOTHEHO YaCTHYHO MITH C (PaKTHUECKUMHU OIIHOKAMH.

0-17 6an10B cTaBUTCSI, €CJIU 00y4aIOIMMCS:

3amaHue He BHITIONHEHO WM BBITOJIHEHO C OONBIINM KOJIMIECTBOM (DaKTHUECKUX OIITHOOK.

4.2.2.3. OueHo4yHble CpeAcTBA.

1. PaccMOTpuM MOMYIALINIO, pa3MHOKAIOIIYIOCS MTPOMOPIIMOHAIHFHO KOIUIECTBY 0c00eH, MPOAYKTHI ee
KHU3HECATCIBbHOCTH MIPEBPAIIAIOTCS B Cpeie OOUTAHUS B ST, HCTPEOIAIONIHIA oMy isiuio. HaliTi 3aBUCUMOCTB
KOJIN4eCTBa 0COOEH OT BpeMEHHU.

2. lunuHaprudeckuid 6ak MOCTABIEH BEPTHKAJIBHO U UMEET oTBepcTHe B aHE. [lonoBHHA BOJBI U3 MOJIHOTO OaKa BBITEKAaeT
3a 5 MUHYT. 3a Kakoe BpeMs BBITEUET BCs Boja?

3. Onpenenuth TeMIepaTypy 0€CKOHEYHOTO KPYIJIOro IMIIMHApA paanyca R, ecau ero HawanmpHas Temnepatypa T0, a Ha
MTOBEPXHOCTH TIOIICPKUBACTCS HYJIEBasl TEMIICpaTypa.

4. OnpenenuTh KPUTHUYESCKIHA pa3Mep Ky0da U3 aKTHUBHOTO BEIIECTBA, €CITH er0 KO3 PHUINEHT pa3sMHOKEHHUS OOJIbINEe HYIIS, a
KOHIICHTPAIUS BEIICCTBA Ha BCEX I'PAHIX MOICPKUBACTCS PABHOM HYIIIO.

5. ChopmynarpoBats 3a1a4y O TUIABJICHHAHU TBEPIOH (ha3bl, 3aHUMAFOIICH MOIYNPOCTPAHCTBO X>0 , U HATHMYUH

TEIUIOBOT'0 TIOTOKA, TIOCTYIAIOIIEr0 Yepe3 MOBEpXHOCTh X=0

6. [IpeobOpazoBarts ypaBuenue Kopresera-ne @pusa

7. Ilokazate, uTo MoaudUITMpOBaHHOE ypaBHeHNE KopTeBera-ne @prsa nMeeT COMUTOHHOE PEIICHNE.

8. Haiitn AaBTOMOJCJIbHYIO ITOACTAHOBKY JIUIA OAHOMEPHOI'O YPaBHECHU A TCIIJIOIIPOBOJIHOCTH HA IMOJYOCH U PCIIUTH 3aJa9y
9. HaiiTi COMUTOHHOE pelIeHne HETMHEHHOTO YpaBHEHHSI KOJICOAHUH CTPYHBI

10. Haiitu pemienne ypaBuenus J['Anambepa
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IlepeyeHs auTEPATYPHI, HEOOXOAMMOIA 1151 OCBOECHHUSI TUCHUTIIIHHBI (MOILYJIs)

Hanpasnenne noarorosku: 44.03.01 - INenarorunyeckoe odpazoBanue
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OcHoBHas JiMTeparTypa:

Bynrakosa, M. A. MIcKycCTBEHHBIN MHTEIUIEKT M aBTOPCKOE MPaBo B cepe KymbTyphl : yueOHOoe mocodue / . A.
Bynrakosa, W. 10. Hukomumo, M. 1O. HoBukoB ; mom obm. pen. E. A. IlaxomoBoit ; Poccuiickas
TOCYAApCTBEHHAsI CIICIMAIN3UPOBAHHAS aKaJeMusi MCKyccTB. — MockBa : M3garenbcko-ToproBas KOpIopanus
«JamkoB m K, 2025. - 154 c¢. — ISBN 978-5-394-06206-3. - Tekct : onekrpoHusid. - URL:
https://znanium.ru/catalog/product/2198426 — Pexum mocTyna: 1mo moaImucKe.

BepeBkun, A. II. VcKycCTBEHHBI MHTEUIEKT B 3ajJadaX MOJCITUPOBAHUWs, YIPABICHHS, JHATHOCTHKH
TEXHOJIOTMUECKHX MpoueccoB : MoHorpadus / A. I1. Bepekun, T. M. MypTtasun. - Mocksa ; Bonoraa : Uudpa-
Wmxenepus, 2023. - 232 c. - ISBN 978-5-9729-1428-9. - Tekcr : onexrponssii. - URL:
https://znanium.com/catalog/product/2094393 — Peskxum mocTyna: o HOJIHCKE.

I'ymanurapHble mpoOJIieMbl NCKYCCTBEHHOTO MHTEIUICKTa M ero nmpuMeHeHus : MoHorpadus / A. b. I'ext, P. B.
Jymikun, A. B. Heposustii [u ap.]. — Cankt-IletepOypr : CIIOI'YT um. M.A. Bonu-bpyesuua, 2024. — 267 ¢. —
ISBN 978-5-89160-320-2. — Texkct : anekrponHslid / Jlanp : anekrponHo-OMOnMoTeynas cuctema. — URL:
https://e.lanbook.com/book/426152 — Pexxum mocTyma: aJjisi aBTOPHU3. MOJI30BaTEICH.

HckyccTBEeHHBIH MHTEIIEKT B 00pa30BaHUM: BO3MOXKHOCTH, METOJBI M PEKOMEHIALNH JUIA MEaroros : y4eOHO-
npaktudeckoe mocoodue / moxa pexa. C. O. Kpamapoa. — Mocksa : PUOP : UHOPA-M, 2025. — 99 ¢. — (Hayka u
MIPAKTHUKA). - ISBN 978-5-369-01968-9. - Tekcr : AJICKTPOHHBIM. - URL:
https://znanium.ru/catalog/product/2173231 — Pexum mocTyna: 1mo moaIucKe.

IMpaktukym no uapopmaruke / H. M. Augpeesa, H. H. Bacumok, H. 1. Iak, E. K. Xennep. — 3-e uzz., crep. —
Cankr-IlerepOypr : Jlanb, 2024. — 248 c. — ISBN 978-5-507-47299-4. — Texcr : anekTpoHHSbIH // Jlanb :
JIEKTPOHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/359810 — Pexum nocrtyna: s
aBTOPU3. MTOJIb30BATEIEH.

CepatokoB, 0. M. ®unocodcko-MeTo10JI0IHIeCKUEe TPOOIEeMbl BUPTYAJIbHON PEAIBHOCTH W HMCKYCCTBEHHOTO

MHTEJUICKTa : ydeOHoe mocobue st By3oB / FO. M. CepmiokoB, O. A. Pyneukwuii, B. I'. 3anrupos. — CaHkr-
[etepOypr : Jlanp, 2025. — 224 c. — ISBN 978-5-507-50186-1. — Tekcr : anexTponHEIi // JIaHb : 3MEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/43981 1 — PexxuM mocTyma: ISl aBTOPH3.

MOJI30BAaTEIICH.
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OcBoeHWe JUCHMIUIAHBI (MOJIYJsS) TPEIIoJiaraeT HCIOJIb30BaHUE CIEAYIONIEr0 MPOrPpaMMHOTO OOecredeHusl |
nH(pOPMAIMOHHO-CIIPABOYHBIX CUCTEM:

Microsoft office professional plus 2010

Kaspersky Endpoint Security mis Windows

DnekTponHas Oubmuoreunas cuctema «ZNANIUM.COM»
DnekrpoHHas 6ubnnoreyHas cuctema M3narenscrsa «Jlanb»
DnekrpoHHas oubimoTteyHas cucteMa « KOHCYIbTaHT CTyIeHTa»
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	Задания для самостоятельной работы

