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[IporpamMmy TUCHUILIMHEL pazpaboTan(a)(u) goueHt, K.H. Anucumosa J.C. (Kadeapa MaTeMaTHKy M IPUKIAIHON HHPOPMATHKH)
ESAnisimova@kpfu.ru

1. TlepeyeHp NJIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHUS] IO AMCUMILIMHE (MOAYJII0), COOTHECEHHBIX C INIAHMPYEeMbIMH
pe3yabTatamu ocBoeHusi OIIOII BO

06yqa}01u1/11710>1, OCBOMBIIHI JAUCHUIUINHY (MOI[yHB), JOJIKCH 06J'Ia[[aTL CJICAYIOIIUMU KOMIICTCHIIUAMMU:

HIngp Pacimugposka
KOMIEeTeHIHH npuodpeTaemMoii KOMIeTeHINU

OIIK-9 CriocobeH MOHUMATH TPUHIUIIBI pa6OTLI COBPCMCHHBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTUM M HMCIIOJBb30BaTh HX IS
[PCHICHUA 3ada4 HpO(i)eCCHOHaHLHOﬁ JACATCIBbHOCTHU

OIIK-9.1 ([3HaTh npuHOMTH paOOTH COBPEMEHHBIX HHPOPMAMOHHBIX TEXHOJIOTUH M CIIOCOOBI X MCTIONB30BAHUS IS PEIICHHUS
3a1ad Ipo(eCCHOHANBHOM AESTEIEHOCTH

OIIK-9.2 [YMeTh NpUMEHATH IPUHIUIEI PA0OTH COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH M UCTIOIB30BaTh UX U PELICHUS
3aad Ipo(heCCHOHANBHOM AeSTENEHOCTH

OIIK-9.3 |Bnagerh NOHUMaHHEM MPHHIUIIOB PA0OTHI COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI M HABBIKAMU HX
MCTIONB30BAHMSA AJISI PEIICHHS 33124 Po(ecCHOHANBHOM NeITeNbHOCTH

OOyyarouuicst, OCBOUBIINIT JUCLHUIUIMHY (MOJYJIb):

JlomkeH 3HATh:

OCHOBHBIC TPHUHIUIIBI pa6OTLI COBPCMCHHBIX I/IH(i)OpMaI_II/IOHHBIX TeXHOHOFHﬁ, MCTOABI HCKYCCTBCHHOI'O HHTCJUICKTA JJIA
pCIICHUA CTAHAAPTHBIX 3a/1a4 110 KOMIIBIOTCPHOMY MOACIIMPOBAHHIO.

JlokeH ymeTh:

NPUMEHATHL OCHOBHBIC MPHUHIINIBL pa60T1>1 COBPEMCHHBIX I/IHq)OpMaL[I/IOHHI)IX TeXHOJ’IOFHﬁ, METOAbl HCKYCCTBCHHOI'O
HMHTCJUICKTA JJId pCHICHUA CTaAHAAPTHBIX 3a4a4 10 KOMIIbBIOTCPHOMY MOICJIMPOBAHUIO.

HOJ’DKGH BJIaACTh:

IIOHMMAaHUEM OCHOBHBIX HPUHIHUIIOB pa6OTLI COBPEMCHHBIX I/IH(I)OpMaLII/IOHHLIX TGXHOHOFI/Iﬁ, METOAaMH HCKYCCTBCHHOT'O
HMHTCJUICKTA IJIs pEHICHUA CTAaHAAPTHBIX 3aJiad 110 KOMIIBIOTEPHOMY MOJCIIMPOBAHUIO.

2. Mecto qucuumiunsl (MoayJs) B ctpykrype OIIOII BO

HanHas muctmiumHa (MOIyns) BkimodeHa B pazmen "B1.0.08.06 ucumrmummeel (MOmynn)" OCHOBHOW TpOQecCHOHATBHOM
obOpazoBatenpHON mporpammbl  44.03.01 "Ilemarormdyeckoe oOpa3oBanue (TexHomoruss m poOOTOTEXHWKA)" ¥ OTHOCHUTCS K
00s13aTeNbHBIM JUCIUTIIMHAM.
OcBamBaetcs Ha 5 kypce B 9 cemecTpe.

3. O0beM TUCHUTIMHBI (MOAYJIsI) B 3a4€THBIX €IUHHIAX ¢ YKA3aHHEM KOJIMYECTBA YaCOB, BHIIEJEHHBIX HA KOHTAKTHYH)
padoTy o0yyarouuxcs ¢ mpenoaaBaresieM (M0 BUAAM y4eOHBIX 3aHATHII) M1 HA CAMOCTOSAITEBLHYI0 padoTy 00yUaommxcst

OO01ast Tpy10eMKOCTh JUCIHUIUIMHBI cocTaBiisieT 3 3aueTHbIX(bie) equnui(bl) Ha 108 yaca(oB).

KonraktHas pabota - 14 gaca(oB), B TOM uuciie jiekuuu - 6 gaca(oB), npaktuueckue 3aHatus - 0 gaca(oB), 1abopaTopHbie pabOTHI
- 8 yaca(oB), KOHTPOJIb CAMOCTOATEIbHOU paboTh! - 0 yaca(oB).

CamocrosrenbsHas pabora - 85 yaca(oB).

Konrpons (3auét / a3x3amen) - 9uaca(oB).

dopma MpoMeKyTOUHOTO KOHTPOJISI TUCHUIIMHEL: SK3aMeH B 9 cemecTpe.

4. Copep:xxaHue THCHMILIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE IO TeMaM (pa3jfesiaM) ¢ YKa3aHHEM OTBEeJeHHOI0 Ha HHUX
KOJIN4YeCTBA aKaJeMHUYeCKHX YaCOB H BU/I0B Y4eOHBIX 3aHATHI



4.1 CTpyKTypa U TeMaTH4eCKHii NJIaH KOHTAKTHOW U CAaMOCTOSITeJIbHOI PadoThI MO JUCHHILINHE (MOIYJII0)

Buasbl u yacel
KOHTAKTHOM padoThl,
UX TPYA0EMKOCTH
(B yacax)
Ce CamocrosiT
N Pa3gensl AMCHATLIMHBI / TTe eJIbHasi
MOayJist p Jlexmu Hszl::l::q JI(:?:EIZT pabora
" 3aHATHSA padoTsI
1. |Tema 1. HexoTopble N3BECTHBIC MOJICTH MaTeMaTHIECKON (PU3HKH 9 1 0 1 10
2. [Tema 2. MaTtemarnueckast Teopusi 60pbOBI 3a CYIIECTBOBaHUE 9 1 0 1 10
3. [Tema 3. MoxenupoBaHnue mnpoieccoB audPy3un u neperoca 9 1 0 1 10
4. [Tema 4. BreneHne B IpOEKTUPOBAHUE HHTEIUICKTYATLHBIX CUCTEM 9 1 0 1 10
5 Tema 5. Mogenu mpecTaBiIeHNs 3HaHUH B MHTEIJICKTYalbHBIX 9 05 0 1 10
crcTeMax
6. |Tema 6. SI3bIKk TorHuecKoro nmporpammupoBanus [Iposor 9 0,5 0 1 10
7. |[Tema 7. DKCHIEpTHBIC CUCTEMBI 9 0,5 0 1 10
8. [Tema 8. HefipoHusie ceTn 9 0,5 0 1 15
Htoro: 108 yacoB (13 HuX 9 4acoB KOHTPOJIb) 6 0 8 85

4.2 Coaep:kaHue TUCHMILIMHBI (MOIYJIs)

Tema 1. HexoTopble U3BeCTHBbIE MO/I€JI MATEMATHYECKOI (PU3UKHU

Komnebannss xameprtoHa. 3amada Credana. 3amaga Credana mnpexacraBmseT coboit 0coObld BHI KpaeBOW 3aJayd s
muddepeHnansHOr0 ypaBHEH!S B YaCTHBIX MPOW3BOIHBIX, ONHCHIBAIOIIAS M3MEHEHHE (ha30BOTO COCTOSIHUS BEIIECTBA, IPH KOTOPOM
MIOJIO’KEHNE TPaHMIBI paszena (a3 u3MeHseTcst co BpeMeHeM. Hanmane rpanun paszpena Mexay ¢da3aMu, KOTOpbIE HE 33al0TCS SIBHO U
MOTYT CMEIIAThCS CO BPEMEHEM, SIBIISIETCS XapaKTEpPHOHW OCOOEHHOCTBIO Takux 3azady. CKOpOCTh CMEIEHHS MeX(a3HBIX TPaHUIl
OTIpEIETISIETCSI AOTIOIHUTENFHBIM YCIIOBUEM Ha TPaHUIIE paszena (a3, 4To IPUBOANT 3aJady K HENHHEHHOMY BHIY.

Tema 2. MaTemaTn4yeckasi Teopusi 60pbOBI 32 CylIECTBOBAHHE

Cucrema "XHIIHUK - XKepTBa" - CI0XKHAsI 3KOCHCTEMA, JJIsl KOTOPOH PealM30BaHbI JOJTOBPEMEHHBIC OTHOIICHHS MEX/Y BUIAMHU
XHIIIHUKA ¥ JKEPTBBI, TUIIMYHBIA NTpUMep KO3BOMIOIMHK. OTHOIICHUS MEXIY XHIIHHUKAaMU M MX XEPTBaMH Pa3BUBAIOTCS IHUKINYECKH,
SIBISISICh MIUTIOCTpALiield HeHTpambHOTo paBHOBecHs. Mozielb COBMECTHOTO CYIIECTBOBAHHUS JBYX OMOJIOIMYECKUX BHIOB (IOMYJISIINN)
TUMNa "XUIIHMK - )KepTBa" Ha3bIBAETCS TaKXKe MOJeNbio BonbTeppsl - JIOTKH.

Tema 3. MogennpoBaHue nponeccoB Aupdy3nu u nepeHoca

Maremarnyeckoe MOJETMPOBAHNE SKOCUCTEM SIBIISIETCSI HAYYHBIM HAIIPaBIEHHEM, KOTOPOE CTAHOBHUTCS JEHCTBEHHBIM alapaTom
TIO3HAHMS HKOJIOTMYECKUX IPOIECCOB, MPHOIMKACT K OCYIIECTBICHHUIO NPAKTHUKHM YHpaBieHHs UMH. [10/100HBIE MOJeNN copepKar B
ce0e MH(OPMAIMIO KaK alPUOPHYIO, 3aKIIOUEHHYIO B CTPYKTYpe MaTeMaTHiecKkoi Moaenr (Tun aud pepeHnnaisHoro, HHTETpaIbHOTO,
Pa3HOCTHOTO, 0AIAaHCOBOTO WJIM JPYTOr0 YpaBHEHHs), TaKk U MHGOpMAaNHIo, COAEpIKallylocs B mapamerpax (KodaQQuIeHTax) MOIeIH,
KOTOPBIE OTPEEISIOTCS U3 ONBITHBIX JaHHBIX.

Tema 4. BBeieHre B IPOeKTUPOBAHME HHTELJIEKTYAJbHBIX CHCTEM

MpbIlleHHe W MHTEIUICKT, (GHIOCO(CKHE acleKThl NpoOJieMbl MBIIUICHHS. VIHTeIeKTyalnbHble 3anaud. VcKyccTBEHHBIH
nHTeIIeKT. OCHOBHBIE HAIPABIICHHS MCCIIEAOBaHMI B 00JaCTH MCKYCCTBEHHOTO MHTeIUIeKTa. [1nan umutanum MpinuieHns TeiopuHra.
Snonckuit mpoekt DOBM msATOro mnoKoJeHUS. OTambl CO3AAHUS HMHTEJUIEKTYalbHBIX KOMIBIOTEPOB. BHYTpeHHssI W BHELIHSSA
MHTEJJIEK Ty aTA3aLIHs.

Tema 5. Moaeu npecTaBjieHusi 3HAHUI B MHTEJVIEKTYaJIbHBIX CHCTEMAaX

[Ipu3naku uHTEIEKTYanbHEIX HH(popMaroHHbIX cucteM (MUC), knaccuduxanus MVIC. Jlannsie u 3Hanus. Opranu3anms 6a3sl
3HaHui. [IpenmerHoe (dpakryansHOe) U podiaeMHoe (onepaoHHoe) 3HaHus. JleKnapaTiHBHAs U IpoleypHast (OpMbI IIpe/ICTaBICHHE
3HaHMH. MoJeny peCTaBIeHHs 3HAaHUI: MPOYKIIMOHHAsI MOJIEIb, CEMAHTHYECKUE CETH, ITPOCThIE U CIOXKHBIE (hpeiMbl, (OopMalIbHbIC
JIOTHUECKUE MOJIEIH.

Tema 6. A3bIk Jornueckoro nporpammuposanus Ilposaor

HMnepaTuBHBIE W JAEKIapaTHBHBIE S3BIKM HPOTpaMMUpoBaHMsA. VcTopus BO3HHMKHOBeHHsS W pa3BuTus [Ipomora. OGmacti
UCTONb30BaHUs, NpeUMyIlecTBa W HemocTaTtku s3bika IIpornor. Jlormueckue ocHoBbl IIponora. OcHoBHbele monstus IIposora.
VYnpasneHnue BbIoJdHEHHEM nporpaMM Ha [Ipostore. Onepanuu Hajx crnimckamu, MHOxecTBamMu. OOpaboTka cTpok u ¢aiinos. Pabora ¢
BHYTPCHHUMHU (IMHAMHYECKUMHE) 0a3aMU TaHHBIX.

Tema 7. IkcnepTHBIC CHCTEMBI

[onsarue 06 sxcneprHO# cucteme (IC). Obmas xapakrepuctuka IC. Buast OC u tums! penraeMsix 3agad. CTpyKTypa u peKuMBI



ucnonb3oBanuss DC. Dranbl MpoekTUpoBaHus U pa3padboTku DC: maeHTUUKANKS, KOHICNTyaIn3amysi, GopMaau3aius, pearn3amnns,
TECTUPOBAHME, ONbBITHAs JKCIUIyaTalus. YYaCTHHKM IIPOLIECCa NPOSKTHPOBAHMS: SKCHEPTHI, MHXKEHEPHl MO 3HAHUSM, KOHECYHBIE
TI0JIb30BATEIH.

Tema 8. Heiiponnble ceTn

Helipon u MexHelHpoHHOE B3auMoOJeHCTBUE. Mopaenb TEXHUYECKOro HelpoHa. VCKycCTBEHHbIE HEHPOHHBIE CETH U HX
apXUTEeKTypa. MHOTOCTIOWHBIN TeplenTpOoH. THITMYHBIC 3a/1a4H, PelIaeMble ¢ TOMOIIBI0 HeHPOHHBIX ceTeld. OTrpaHuYeHNs TPUMECHEHUS
HelipoHHBIX cerell. OOydeHme mepcenTpoHa. Anroputm oOydeHHs mepcenTpoHa. I[lpomenypa oOpaTHOTO —pacmpoCTpaHSHHS.
OOyuaronuii anroput™M oOpaTHOro pacnpoctpaHeHus. Ilpumep oOyuenus. OOnacTh NPUMEHEHHsI AITOPUTMA W OIPAaHUYEHHS I10
UCIIOJIb30BAHHIO.

5. IlepeyeHb y4eOHO-METOANYECKOT0 00ecIeYeHHUS VISl CAMOCTOATEIbHOM padoThl 00y4aoImMXcs M0 JUCHUIIINHE
(Moay.J110)

CamocrositenpHas paboTa 00y4aroIUXCsl BBINOIHAETCS 10 3aJJaHUI0 M IIPH METOIMYECKOM PYKOBOJCTBE IperioiaBares, Ho 0e3
€ro HerocpeACTBEHHOro y4yacTusi. CaMmocTosTeIbHas paboTa MopasiensieTcss Ha CaMOCTOSATEIbHYO0 PadOTy Ha ay TUTOPHBIX
3aHATHAX U Ha BHEAYAUTOPHYIO CAMOCTOATEIbHYIO padboTy. CamMocTosTeNbHas paboTa 00ydaroIuXCsl BKIFOYAET KaK MOJTHOCTHIO
CaMOCTOSTENTFHOE OCBOCHHUE OTAEIBHBIX TeM (pa3elioB) NUCIUIDIMHEL, TaK ¥ IPOpaboTKy TeM (pa3aerioB), OCBAMBaEMBIX BO BpeMs
ayIUTOpHOH paboTHL. Bo BpeMs caMoCTOATEN HON paboThl 00YJAONIHecs YUTAIOT U KOHCIIEKTUPYIOT yUeOHYT0, HAYIHYIO H
CIIPaBOYHYIO JINTEPATYPY, BBIOIHSIOT 3aJJaHUsI, HAIIPAaBJICHHbIEC HA 3aKPEIUICHNUE 3HAHUH U OTPabOTKY YMEHHUI U HaBBIKOB,
TOTOBSATCS K TEKYLIEMY U IPOMEXYTOYHOMY KOHTPOJIO MO AUCIUILTHHE.

Oprazuzanus caMOCTOSTENILHON padoThl 00yJarONINXCs PErIaMeHTUPYETCsI HOPMaTHBHBIME JOKYMEHTaMH, y4eOHO-
METOAMYECKOH JIUTepaTypoil U 3JIeKTPOHHBIMU 00pa30BaTeIbHBIMU PECypCaMHy, BKIIOUas:

[Topsiiok OpraHu3alyy U OCYLIECTBICHUS 00pa30BaTEIbHOM NEeITEILHOCTHU 110 00pa30BaTeIbHBIM IPOrpPaMMaM BBICIIETO
o0pa3oBaHus — IporpaMMam OakajaBpHaTa, IporpaMMam CIeHHaIuTeTa, IPOrpaMMaM MarucTparypsl (yTBEpKICHHBIN IPUKAa30M
MuHucTepcTBa HayKH M Bhiciiero oopasoBanus Poccuiickoit @enepauuu ot 6 anpenst 2021 roga Ne 245)

YcraB denepaibHOro rocy 1apCTBEHHOTO aBTOHOMHOTO 00pa3oBaTeabHOro yupexxaeHus "Kazanckuii (ITpuBomkekmii)
(henepanbHBIN YHUBEPCHUTET"

[IpaBuia BHyTpeHHEro pacropsiika (GeaepaabHOro Tocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHHS BBICIIETO
npodeccrnoHanbHOro obpasopanus "Kazanckuii (I[IpuBomkckwuii) GpenepanbHbIl yHUBEpCHTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBosmkckoro) ¢enepalsHOTO yHUBEPCUTETA

6. @oHJ OLEHOYHBIX CPEACTB MO AMCUHUILIUHE (MOAYJII0)

doH OLIEHOYHBIX CpPCACTB IO JUCHUIUINHE (MO)IyJ'IIO) BKJIIOYA€T OLCHOYHBIC MAaTCPpUaAJIbl, HAITPABJICHHBIC HA MPOBEPKY OCBOCHUSA
KOMHeTeHHI/Iﬁ, B TOM 4YHUCIIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. qDOHI[ OLCHOYHBIX CPCACTB BKIIIOYACT OLCHOYHBIC CPEACTBA TCKYLICTO

KOHTPOJISL M OLICHOYHBIE CPEICTBA IPOMEKYTOYHON aTTECTaLUH.
B ¢oHie O1IeHOYHBIX CPECTB COAEPIKUTCS Clieayrouas nHdopmanus:
- COOTBETCTBHE KOMIIETEHIIMH IUIaHUPYEMBIM Pe3yJibTaTaM 00y4eHHS 0 TUCHHUILTHHE (MOYJIIO);
- KpUTEpUH OLICHUBAHMS CHOPMUPOBAHHOCTH KOMITETEHIIHH;
- Me€XaHU3M (OPMHUPOBAHUS OLEHKH 110 JUCHUIUINHE (MOYJIIO);
- OIMCaHUE TOPSIKA PUMEHEHHS M NPOLIEAYPhI OLICHUBAHUS TS KaXKI0TO OLICHOYHOTO CPEICTBA;
- KpUTEPUH OLICHUBAHHMS JUIsl KAXKJJOT0 OLCHOYHOTO CPENICTBA;

- COACPIKAHUC OLCHOYHBIX CPCACTB, BKJIKOYas Tpe6OBaHI/I$I, NPEABABIISICMBIC K HeﬁCTBHHM 06yqafou_[1/1xca, ACMOHCTPUPYCMbIM

pe3yJibTaTaM, 3a1aHKsl pa3INdHbIX THIIOB.
®DOH/T OLIEHOYHBIX CPEJCTB MO JUCIHUILTNHE HaxoauTcs B [Ipunoxkenuu 1 k mporpaMMe JUCIUILINHBI (MOYJTIO).

7. IlepeyeHb TUTEPATYPhl, HEOOXOAUMOI /ISl OCBOCHHS AUCHUILINHBI (MOYJIS)

OcBoeHHNe AUCIMIUIMHBI (MOAYJIS) TpeAroiaraeT n3yueHne y4eOHoil tutepaTypsl. JIuTepatypa MokeT OBITH JOCTYyNHA
00yJaromuMcs B OTHOM U3 IBYX BapHaHTOB (JINOO B 000MX U3 HUX):

- B JICKTPOHHOM BHJE - Yepe3 JJICKTPOHHbIE OMOIMOTEUHBIE CHCTEMBI Ha OCHOBAaHHMH 3akitoueHHBIX KDY noroBopos ¢
npaBooOJIaiaTessIMu;

- B me4aTHOM BHJe - B Hayunoit 6mbimmoreke EmaGyxckoro mHcTHTyTa KOY. OOydwarommecs MONydaroT y4eOHYIO
JIuTepaTypy Ha aDOHEMEHTE IO YNTATeIbCKUM OMIIeTaM B COOTBETCTBHH C IIPaBWIIaMHM TToyib30Banust HaydHoi OnbimoTtexoi.

DJIeKTPOHHBIE H3JIaHMs JOCTYIHBI AMCTAHIMOHHO W3 JIOOOW TOYKM NPH BBEAECHHH OOYYAIOIIMMCS CBOETO JIOTHHA U
HapoJs OT JIMYHOTO KabuHeTa B cucTeMe "JIeKTpOHHBIN yHUBepcuTeT" . [IpH HCIIOJIb30BaHUY NIEUYaTHBIX M3JaHni OMOINOTEUHBII
(oHx nomkeH ObITh YKOMIUIEKTOBaH MMHU n3 pacuera He MeHee 0,25 sk3eMIUsipa Ha KaKAOTO OOydaroIerocs M3 4Yucia JIHI,
OJTHOBPEMEHHO OCBAaWBAIOIINX JTAHHYIO TUCIUIINHY

Ilepeuens nuTepaTypsl, HEOOXOAUMON U OCBOEHHS AWCIMIUIMHEI (MOAyIs), Haxoautcsl B [Ipunoxennu 2 x paboden
nporpaMMe IUCHMIDIMHBL. OH TOAJICKHAT OOHOBIICHHIO INPH HM3MEHEHHH YCJoBHN noroBopoB KDY c¢ mpaBoobiamatensmu
3JIEKTPOHHBIX M3JaHUK M IIPH W3MEHEHNH KoMIUIekToBaHus (houoB Hayunoit 6nbmmorexu Enabyxckoro uactutyra KOVY.



8. [lepeuenb pecypcoB MH(POPMAIUOHHO-TETeKOMMYHUKANMOHHOM ceTH "UHTepHeT", HE0OXO0TUMBIX /IJIS1 OCBOEHUS
JUCUMILTHHBI (MOAYJIs)
BBejienne B MaTeMaTHYECKOE MOEIUpOBanue - hitps://www.intuit.ru/studies/courses/2260/156/info
Komnproteproe MmoaeaupoBanue - https://www.intuit.ru/studies/courses/643/499/INFO
OCHOBBI MAaTEMaTHYECKOT0 MOIETUpOBaHus - https://www.intuit.ru/studies/courses/66/66/info
OcHOBBI TeOpHH HEHPOHHBIX ceTelt - https://www.intuit.ru/studies/courses/88/88/info
[IpoekTUpOBaHKE CHCTEM UCKYCCTBEHHOTO MHTEIUIEKTa - https://www.intuit.ru/studies/courses/1122/167/info

9. MeTtoanueckue yKa3aHus 1JI 00y4aOUUXCS 10 OCBOEHUIO TUCHHUIIMHBI (MOYJIfA)

Bupg pa6or MeToan4eckne peKOMeH Al uH
JEKIUN JleKumOHHbIE 3aHATHS IPOBOAATCS C HCIIOJIb30BAHNEM HHTEPAKTUBHBIX TEXHOJOTHH M MIPEIIONIAraloT aKTHBHOE
ydJacTHe CTyAEHTOB. {1 MOATOTOBKY K 3aHATHAM PEKOMEHIYETCS BBIICIATH B MaTepuale MpoOIeMHbIE BOIIPOCHL,
3aTparuBacMble

MPEToaBaTeNIeM B JIEKIUH, ¥ TPYIINPOBATh HHPOPMAIHIO BOKPYT HUX. JKenmarenbHo BBLACIATh B UCTIONb3YEMOM
JIUTEpaType MOCTAHOBKH BOIIPOCOB, HA KOTOPBIE Pa3HBIMU aBTOPAM MOTYT OBITh JJaHBI pa3IW4HbIC OTBETH. Ha
OCHOBAHUU TTIOCTAHOBKH TAKHUX

BOIIPOCOB CJIEAYET COOMPATh apIyMEHTHI B M0JIb3Y Pa3IMUHBIX BAPUAHTOB PEILICHUS IIOCTABJICHHBIX MPOOJIEM.

naboparopHele | JlabopaTopHbIe 3aHIATHS - 3TO OJJHA U3 PA3HOBHIHOCTEH MPAKTHIECKOTO 3aHATHS, sBISIOmasics 3G deKkTHBHON
paboTsI (hopmoii yueOHBIX 3aHATHH B OpraHU3alUK BeICIIETo oOpazoBanus. JlabopaTopHble 3aHATHS HMEIOT BHIPAXKEHHYTO
creudrKy B 3aBUCHMOCTH OT Y4€OHON TUCIUILIMHBI, YIIyOISIOT M 3aKpEIUIIOT TeopeTHdeckne 3HaHus. Ha atux
3aHATHUSAX CTYACHTHI OCBAaUBAIOT KOHKPETHBIE METO bl H3yUEHHs JUCIUIUIMHBI, 00Y9aroTCs SKCIIEPUMEHTAIbHBIM
criocobaM aHayiM3a, yMEHHIO paboTaTh ¢ IPUOOPaMHU M COBPEMEHHBIM 000pyI0BaHHeM. JlabopaTopHbIe 3aHATHS
JIAlOT HarJIsIHOE MPEeJICTaBlIeHHEe 00 U3yYaeMbIX SIBIICHUSX U MTPOIECCax, CTYIEHTHI
OCBaWBAaIOT IOCTAHOBKY M BE/ICHHE SKCIIEPUMEHTA, YUaTCsl YMEHHUIO HAa0II0JaTh, OLICHUBATH MTOJyYEeHHbIE
Pe3yJNbTaThl, IeNaTh BBIBOABI 1 00001ieHust. OTYET 10 NUTOTaM BBINOJHEHHBIX JIAOOPATOPHBIX paOOT BBIOIHSIETCS
Ha jicTax Oenoit Oymaru ¢popmara A4 B meyaTHOM WM pyKonucHoM Buze. [Ipu opopmiieHnn oTuéra HCHONIb3yeTcs
CKBO3HAsI HyMepaIys CTPaHUIl, CYNTasi TUTYJIbHbIA JINCT NEpBOH cTpaHuiie. Homep cTpaHMIBI Ha THTYJILHOM
JMCTE He CTaBUTCA. HoMepa cTpaHHIBI CTaBATCS MO IEHTPY BBepXy. IIpn opopmiieHnn oTuéTa B IEYaTHOM BHIE
JKEJaTeJIbHO coOmoaaTe ciaeaytomue TpedoBanus. {ist 3aroI0BKOB: MOMYXKUPHBIHA mpudT, 14 T,
LEHTPUPOBAHHBINA. [|J11 OCHOBHOTO TeKcTa: HeXUPHBIN mpudT, 14 1T, BEIpaBHMBaHNKE 110 MupHHE. Bo Beex ciryyasx
i mpudTa - Times New Roman, orctyn a63ama 1.25 cM, HOTyTOPHBIA MeXTyCcTpOUHBIH HHTEpBai. [loms: eBoe -
3 cM, mpaBoe - | cM, BepxHee U HIKHee - 2 cM. OTYeT JODKEH COepIKaTh CIeAYIONIHe dIeMeHThL: 1) TurympHbIH
JUCT ¢ 00s13aTeNbHBIM YKa3aHnueM Bapuanta; 2) Llens pabotsr; 3) 3aganue;
4) OcHoBHas yacTb; 5) BeiBo.

€aMOCTOs- CamocrositensHas paboTa CTyJeHTOB 10 TUIAKTHIECKON CyTH MPEJICTABISAET COO0I KOMITIEKC YCIIOBHI 00yUeHus,
TeJIbHas paboTa | OpraHu3yeMBbIX MIPENoAaBaTeIeM U HaIIPaBIEHHbBIX HA CAMOIIOJTOTOBKY y4Yaluxcs. Y4eOHas NeaTebHOCTh
MpoTeKaeT 0€3 HEMOCPEACTBEHHOTO y4acTusl IPENoaBaTells U 3aK/IF04aeTCs B IPOpabOTKe JIEKIIMOHHOTO
Marepuaa, oAr0TOBKE K JaOOPAaTOPHBIM 3aHSATHSIM; M3yUYEeHUH YUeOHOU JIUTEPaTyphbl U3 OCHOBHOTO U
JIOTIOJTHUTEIBHOTO CITUCKA.

9K3aMeH [Ipn moaroToBKE K 3K3aMeHY HEOOXO0ANMO IIPOCMOTPETH MMPOTPAMMY Kypca, € LIENbI0 BBIIBICHNS Hanooee
MpOOJIEMHBIX T€M, BOIIPOCOB, KOTOPBIE MOTYT BBI3BaTh TPYAHOCTHU IPH MOATOTOBKE K 3aueTy. [Ipo pemars TecToBbIe
3aJJaHusl, IPeIVIOKEHHbIE B yueOHO-MEeTOJUYeCKOM KoMIutekce. [1pu aToM st 3 eKTHBHOTO 3aKpeTIeHUs
nHGOPMAaLH IEPBHIH pa3 6e3 NCIOoNb30BaHuUs YUeOHBIX MaTEPHAIOB, BTOPOIl pa3 ¢ X UCIIOIb30BaHHEM.

10. ITepeyens MHGOPMANMOHHBIX TEXHOJIOTH, HCMOJb3yeMbIX PH OCYLIECTBJIEHHH 00pa30BaTeJLHOI0 Mpouecca no
JUCHMIIMHE (MOYJI0), BKJIKOYAS NMepevyeHb NPOrpaMMHOro odecrieyeHUus: 4 HHGOPMAaLMOHHBIX CNIPABOYHBIX cUCTEeM (NMPH
He00X0IMMOCTH)

[lepeuens HHPOPMAITMOHHBIX TEXHOJIOTHH, UCTIOIB3YEMBIX MIPH OCYIIECTBICHUH 00pa30BaTEeIHHOTO MPOLiecca MO AUCITUIIIITHE
(Momyr0), BKITIOYAs IepeYeHb IPOTPaAaMMHOT0 00ecTiedeHNsI M HH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, IPE/ICTABIICH B
[Tpunosxxennu 3 k paboueit mporpaMme AUCIUTUIMHEL (MOJTYJIS).

11. Onucanue MaTepualbHO-TeXHUYECKOH 0a3bl, HeOOX0AMMOH AJIs1 OCyLeCTBJIEHUsI 00pa30BaTeILHOIO Mpolecca no
JUCHUIIUHE (MOYJII0)

VYuebnas ayauropus Ne60 (423600, Pecrry6uika Tarapcran, r. Enadyra, yi. Kazanckas, 1. 89) mis npoBeneHuns 3aHATHH
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOT0 THIIA, TPYIIIOBBIX W HHIUBUAYATbHBIX KOHCYJIBTAINH, TEKYIIEr0 KOHTPOIIS U
MIPOMEKYTOYHON aTTeCTAlNH,IOMEIICHNE TSI CAMOCTOATEIbHON paboThl. KoMrutekt mebenn (mocagouHsIx MecT) 29 mr.
KommnekTt mebenu (mocaodHbIx MecT) uist mpeniogaBatesns 1 mt. KommbroTepHsiit knace: Kommetotepst intel core 15 15 mr.



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

Monutopsl ViewSonic 22d 15 mr. IIpoekrop EPSON EB-535W 1 mit. UarepaktuBhas nocka IQBoard DVT TNO82 1 mit.
Tpubyna 1 mt. Kongummonep 1 mr. Hacrennsie mon ku 6 mt. [lIkad aByxcTBOopUarhiii ¢ monkamu 1 mr. Be6-kamepa 1 mir.
Bbeixoj B IHTepHET, BHYTPUBY30BCKasi KOMITBIOTEPHAS CETh, JOCTYII B JJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHY IO CPEY.
Habop yueOHO-HATTAHBIX TIOCOOHH: KOMITICKT IIPE3CHTAINH B 3JICKTPOHHOM (opMate 0 IpenogaBaeMoi JUCITUILTHHE 3 -5 IT.

12. CpencTBa ajanTauuy NpenogaBaHus JTUCHUIIMHBI K MOTPEOHOCTAM 00y4AOIHNXCS HHBAJIUI0B H JIMIL C
OTrpaHNYeHHBIMH BO3MOKHOCTSIMH 3/10POBBSI

[Tpu HEeoOXomuMocTH B 00pa3oBaTENbHOM IPOLECCe MPUMEHSIOTCS CIEIYIOIINE METOAbl U TEXHOJOIHH, obnerdaromniie
BOCHPUATHE HHPOPMAIMU 00yYarONMMHUCS MHBAJIUIAMH U JIMIIAMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 310POBBSI:

- CO3/IaHNE TEKCTOBOW BEPCHHM JIFOOOT0 HETEKCTOBOTO KOHTEHTA JUIsl €0 BO3MOXKHOTO MPeoOpa3oBaHUs B ajlbTepPHATHBHbIE
(hopMblI, yI0OHBIE ISl pa3IMYHBIX MOJIB30BATEIICH;

- CO3/laHMe KOHTEHTA, KOTOPBIH MOXKHO NPEACTaBUTh B Pa3MUHBIX BUAax 0e€3 MOTEPH NaHHBIX WM CTPYKTYpBI,
NpeTyCMOTPETh BO3MOYKHOCTh MacIITaOMPOBaHUS TEKCTa M M300pakeHWH Oe3 MOTEepH KayecTBa, MPEeNyCMOTPETh JOCTYHHOCTh
yIpaBJIeHUs] KOHTEHTOM C KJIaBHATYPBI;

- CO3/1aHHE BO3MOKHOCTEH Uil 00yd4alolMXcsi BOCHPUHHMMATh OJHY M Ty K€ MH(GOPMAIHMIO M3 pa3sHbIX HUCTOYHHUKOB -
HarpuMmep, Tak, 4YToOBI JIUNA C HAPYIICHUSMH CIIyXa MOJIy4aid HHPOPMAIHIO BU3yalbHO, C HAPYIICHUSIMH 3PEHUS - ayHAIBHO;

- NIPUMEHEHHE NPOTrPaMMHBIX CPEJCTB, 0OECIEYHBAIOIINX BO3MOXKHOCTH OCBOEHHS HABBIKOB M yMEHHH, (OpMHPYyEeMbIX
JUCUUIDIMHOM, 33 CYET aJIbTEPHATHBHBIX CIIOCOOOB, B TOM YHCIIE BUPTYaIbHBIX J1A00PATOPUil M CUMYJISIIHOHHBIX TEXHOJIOTHIL;

- TMPUMCHEHWE AWMCTAaHIIMOHHBIX 00pa30BaTENFHBIX TEXHOJOTHH Ui Tepenadyd WHPOPMAIWH, OPTaHU3AINH Pa3THIHBIX
(hopM UHTEPAKTUBHOW KOHTAKTHOW pabOThI 00YYArOIIErocs ¢ MpernojaBaTesieM, B TOM YKCIie BEOMHAPOB, KOTOPHIE MOTYT OBITh
UCIIONIb30BaHbI JJIsl MPOBECHUS BUPTYAIBHBIX JIEKIIMH C BO3MOXKHOCTBIO B3aHMMOJICHCTBHS BCEX YYaCTHUKOB JHUCTAHIIMOHHOTO
o0yd4eHus, MPOBEACHHUS CEMUHAPOB, BBICTYIUICHHS C JOKJIaJaMHM W 3allUThl BBIIOJIHEHHBIX pabOT, MPOBENCHUS TPEHHHTOB,
OpraHM3alyy KOJUIEKTUBHON paboThl;

- NPUMEHEHHE JUCTAHIMOHHBIX 00Pa30BATENbHBIX TEXHOJOTHIl IJIsi OpraHu3alud (GopM TEKyLIero M MPOMEXKYTOUHOTO
KOHTPOJISL;

- YBEIMYCHHUE IMPOJOJDKUTEIBHOCTH CAa4YM OOYYalOIIMMCS WHBAIMIOM WM JIMIOM C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH
310pOBBs POPM MTPOMEKYTOUHOM aTTECTALMH 10 OTHOUICHHUIO K YCTAHOBJICHHOW MPOAOJKUTEIBHOCTH UX ClIAuu:

- IPOJIOJDKUTENILHOCTH ClIauy 3a4éTa WK 9K3aMeHa, [IPOBOAMMOro B MMCBMEHHOW (opme, - He Oosee ueMm Ha 90 MUHYT;

- IPOJOIDKUTEIFHOCTH ITOATOTOBKH 00YYAIOMIETOCs K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOH opme, - He
6onee yem Ha 20 MHUHYT;

- IPOJOJDKUTEIHHOCTH BRICTYIDICHUS O0YYAIOIIETOCS MIPH 3allIUTe KYPCOBOM PabOTHI - He Ooiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBiaeHa B coorBeTcTBuu ¢ TpeOoBanusamMu PI'OC BO u yueOHBIM ItaHoMm o HampasieHuio 44.03.01
y
"[lemarornyeckoe ob6pazoBanue” 1 npoduiro moaAroToBky "TexHoIOrua U poOOTOTEXHUKA'
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1. CooTBeTCTBHE KOMIIETEHUMH MJIAHUPYEMbIM pe3yJibTaTaM 00yYeHHs 10 TMCHUIINHE (MOIYJII0)

Koax m HammeHoBaHue
KOMIICTCHIIMU

I/IHIIHKaTOpLI JAOCTHIKCHUSI KOMIICTCHIIMHA
JJISl JAHHOM IMCIUILIHHBI

OneHo4HbIe cpeacrsa TEeKylIero
KOHTPOJIA U HpOMe)KyTO'—lHOﬁ aTTeCTAalluu

OIIK-9 Cmocoben
MOHUMATh TPUHIIUIIBI
paboTHI COBPEMEHHBIX
MHPOPMATMOHHBIX
TEXHOJIOTUH U
UCIIOJIb30BaTh UX JUIs
peleHus 3ana4d
npoQeCCUOHATBHOM
JIeITeIbHOCTH

3HaTh OCHOBHBIC TIPUHIIUITEL PaOOTHI
COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHH, METOIbI HCKYCCTBEHHOT'O
MHTEJUICKTa IS PEIeHNUs CTaHIapTHBIX
33124 110 KOMIBIOTEPHOMY MOJIEITMPOBAHHIO.

Ymerh MMPUMCHATH OCHOBHBIC ITPUHIIAIIBL
pa6OTLI COBPCMCHHBIX I/IH(l)OpMaHI/IOHHLIX
TeXHOJ’IOFHfI, METOAbI UCKYCCTBCHHOT'O
HMHTCJUJICKTA AJId pCHICHUA CTaHJapTHBIX
3aJa4 o KOMIIbIOTEPHOMY MOJCIIUPOBAHUIO.

Brnanets MOHUMaHHEM OCHOBHBIX
MPUHIUIIOB paboTHI COBPEMEHHBIX
MH()OPMALMOHHBIX TEXHOJOTHH, METOAaMH
HCKYCCTBEHHOTO MHTEJIEKTa [UIS PEIICHHA
CTaHAAPTHBIX 33124 MO KOMIIBIOTEPHOMY

Texymuii KOHTPOJIb:

Jlabopamopmvie pabomoi IO TEMaM

Tema 1. HexoTopble H3BECTHBIE MOAETH
MaTeMaTHIeCKO HU3NKU

Tema 3. Marematnueckast Teopust 00pbOBI
3a CyILECTBOBaHUE

Tema 4. BpegeHue B MNPOESKTHUPOBAHUE
HHTEJUIEKTYaJIbHBIX CHCTEM

Tema 5. Monenu npeicTaBieHUs 3HAaHUU B
HHTEJUIEKTyalIbHBIX CUCTEMaxX
Tema 6. S3b1K
nporpammupoBanus [Iposor
Tema 7. DKcriepTHBIE CHCTEMEBI
Tema 8. Heilponnsle cetu
Tecmupoganue TI0 TeMaM
Tema 1. HexoTopble H3BECTHBIE MOAETH
MaTeMaTH4ecKoi Gpu3nku

JIOTUYCCKOTro

MOJCJIMPOBAHUIO.

3a CyNIeCTBOBaHUE

Tema 3. Marematudeckas Teopus 60pbObI

HpOMe?KyTO‘IHaﬁ arrecranus:

HE3HAYHTENbHbIE OIINOKH
TP €€ PelIeHUH

Ok3amen
2. Kputepuu oueHuBanus c)OpMHUPOBAHHOCTH KOMIIETeHIHIi
Kommer 3adTeHo He 3aureno
eHuIus Boicokmii ypoBeHb | Cpennuii ypoBeHb | Huskmii ypoBenb | Huxke IOPOroBoro
(oTJIMYHO) (xopo1uo) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(Hey10BJIETBOPUTE/Ib
HO)

OIIK-9 | 3HaeT OCHOBHBIE 3HaeT OCHOBHEIS 3HaeT OCHOBHEIC He 3Haer ocHOBHEIC
TIPUHITUITEI PaOOTHI TIPUHITAITEL PAaOOTHI TIPUHITUIIEI paOOTHI TIPUHLIMIIBI paboThI
COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
HHPOPMAITHOHHBIX MHGOPMAIIMOHHBIX UH(POPMAITUOHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTUM, METOIBI TEXHOJIOTHM, OCHOBHBIC TEXHOJOTHH, OTACIbLHBIC TEXHOJIOTUM, METOIbI
HCKYCCTBEHHOTO METOJIbl HICKYCCTBEHHOTO | METOJbI HICKYCCTBEHHOTO HCKYCCTBEHHOTO
MHTEJUIEKTA JJIS PEIISHUS] | MHTEJUIEKTa JUIS PeIIeHUs] | MHTEJUIEKTa, JOMyCKas WHTEJICKTa JUIST
CTaHAAPTHBIX 3a7a4 10 CTaHAapTHBIX 33134 10 Cepbe3HbIC ONIMOKH TP €€ | PEIICHHUS
KOMITBIOTEPHOMY KOMITBIOTEPHOMY peuieHuu CTaHJApTHBIX 3a7a4 1o
MOJEIUPOBAHUIO MOJIETUPOBAHHUIO, KOMITBIOTEPHOMY

UMEIOLIMXCS, A0ITyCKas MOZEJIMPOBAHUIO

YMeeT NpuMeHsITh
OCHOBHbBIC TPUHIHNIIBI
paboThI COBPEMEHHBIX

VMeer npuMeHsITh
OCHOBHBIC TPUHIUIIBI
paboThl COBPEMEHHBIX

YMeeT NIpuMeHsITh
OCHOBHBIC ITPUHITUIIBI
paboThI COBPEMEHHBIX

He ymeer npuMeHsTh
OCHOBHBIC ITPUHIUIIBI
paboTHI COBPEMEHHBIX

HHPOPMAITHOHHBIX MHGOPMAIIMOHHBIX UH(POPMAITUOHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTUM, METOIBI TEXHOJIOTHM, OCHOBHBIE TEXHOJOTUH, OTACIbLHBIC TEXHOJOTHUM, METOIBI
HUCKYCCTBEHHOTO METO/bl UICKYCCTBEHHOTO | METOJbl HCKYCCTBEHHOT'O HCKYCCTBEHHOTO
WHTEJUJIEKTa JUIsl PeIICHUsT | MHTEJJIEKTa JUJISl PeIIeHUs] | MHTEJUIeKTa, I0IycKas WHTEIIICKTA I
CTaHJApPTHBIX 3a/1a4 110 CTaHJAPTHBIX 33/1a4 110 CephE3HBIC ONIMOKH P €€ | PEIICHHUS
KOMIIBIOTEPHOMY KOMIIBIOTEPHOMY peleHun CTaHJApTHBIX 33J]1a4 110
MOJIETUPOBAHUIO MOJIENMPOBAHMIO, KOMIIBIOTEPHOMY
JIOIyCKas MO/JIETUPOBAHUIO
HE3HAYHUTENIbHBIE OIIHOKU
IIPU €€ PELICHUA
Brnaneer nmonnmannem Brnageer monumanuem Brnaneer monnmannem He Bnageer
OCHOBHBIX MPUHIIUIIOB OCHOBHBIX ITPUHIUIIOB OCHOBHBIX MTPUHIUIIOB IMOHUMaHHEM

paboTBI COBPEMEHHBIX
“H(HOPMAITMOHHBIX
TEXHOJIOTUH, METOIaMH

paboTHI COBPEMEHHBIX
MHGOPMAITMOHHBIX
TEXHOJIOTH, OCHOBHBIMU

paboThI COBPEMEHHBIX
HH(OPMAITMOHHBIX
TEXHOJIOTH, OT/IeJIbHBIMU

OCHOBHBIX TIPHHIIUIIOB
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3. Pacnpeaesnienne oneHoK 3a (popMbl TeKyLIEro KOHTPOJISI U IPOMEKYTOYHYIO ATTeCTALHIO

9 cemectp:

Texymuii KOHTPOJIb:

JlabopaTopHbie pabOTHI IO TEMaM

Tema 1. HekoTopble M3BECTHBIE MOAEIN MaTeMaTHIECKOW (DH3UKH
Tema 3. MaremaTtuyeckasi Teopusi 00pbOBI 32 CyIIECTBOBAaHHE
Tema 4. BenieHue B IpOEKTUPOBAHNE UHTEIIEKTYaIbHBIX CUCTEM
Tema 5. Mogenu npeactaBieHus 3HAHNH B MHTEIUIEKTYJIBHBIX CHCTEMax
Tema 6. S3bIk JOrMueckoro nporpamMmmupoBanus [Iposuor

Tema 7. DKciepTHBIE CUCTEMBI

Tema 8. HeilponHsle cetu

TecTupoBanue

Tema 1. HekoTopbie M3BECTHBIE MOAEIN MaTeMAaTHIECKOW (DH3UKH
Tema 3. Marematuiyeckasi TeopHsi 00pbOBI 3a CyIIECTBOBAHHUE
IIpomMeskyToUHast aTTecTalMsA - SK3aMEH

[TpoMexxyTouHasi aTrTecTanusl MPOBOAMUTCS IOCIE 3aBEpIICHHMs W3Y4YEHHs AMCIMIUIMHBI WINM €€ YacTH B (opMme, onpeaenseMoit
y4eOHBIM IIJTaHOM 0Opa30BaTENIbHOW HMPOrpaMMBI € IIENbI0 OLEHUTh PaboTy 0OydaroIerocs, CTENeHb YCBOCHUS TEOPETHYECKUX

3HAHUH, YPOBEHb CPOPMHUPOBAHHOCTH KOMITCTCHIIHH.

Hpenoz[aBaTenL, HpI/IHI/IMaIOH.II/Iﬁ 9K3aMeH 00eCIeUrBacT cnyqaf/'IHoe pacnpeacicHue BapuaHToOB Sa,Z[aHI/Iﬁ MCKIAY O6y‘IalOH.[I/IMI/IC$I
C IIOMOIIBIO OHJIETOB W/WJIU C NPUMCHCHUCM KOMIIBIOTCPHBIX TeXHOHOFHﬁ; BIIpaBC 3adaBaTb 06y‘laIOH.[€MYC$[ JOIIOJTHUTCIIBHBIC

BOIIPOCHI U JaBaTh JONMOJHUTCIIbHBIC 3aJaHUA IOMHUMO TEX, KOTOPBIC YKa3aHbI B ouiere.

DK3aMeH MNpOBOAUTCS 1O ouieram. B KaXXI10M ounere JIBa OLICHOYHBIX CPEACTBA: YCTHLIﬁ WIIM TUCHMCHHBIA OTBET Ha BOIpOC U

MpaKTUIEeCKOE 3aJaHHe.
Y CTHBIN WM THCHMEHHBIN OTBET
IIpakTuueckoe 3ananue
COOTBETCTBHUE OLIEHOK:

Jns 3xk3amena

OTJIHYHO.

XOPOIIIO.

YIOBJIETBOPUTEIBHO.
HEYIOBJIETBOPUTEIHHO.

4. OueHoYHbIe CPeCTBA, MOPSIAOK HX MPUMEHEHUs M KPUTePHH OLleHHBAHUS
4.1. OueHoYHBbIE CPeICTBA TEKYIIEr0 KOHTPOJIS
4.1.1. JIabopaTopHble padoThI
Tema 1. HexoTopsie H3BECTHBIE MOJIENIN MaTeMaTHIeCKOi pu3nku
Tema 3. MaremaTtndeckas Teopus 60pbOBI 3a CyIIECTBOBaHUE
Tema 4. BBenieHue B IpOEKTUPOBAHNE HHTEIIICKTYaIBHBIX CHCTEM
Tema 5. Moaenu npeacTaBieHUs 3HAHUN B HHTEIIEKTYIIbHBIX CUCTEMAX
Tema 6. S3bIKk TorHueckoro mporpammupoBanus [Ipomnor
Tema 7. DKCTIepTHBIE CHCTEMBI
Tema 8. HelipoHHsle cetu
4.1.1.1. ITopsiiok npoBeAeHHUs.
JlaGopaTopHsie pabOTHI IPOBOJATCS B YaChl Ay ANTOPHON pabOTHI.

Hepeu BBIIIOJTHCHUEM Ka)KI[Oﬁ pa6OTI)I CTyHeHTLI-GaKaHaBpI)I JOJI?KHBI npopa60TaTL COOTBGTCTByIOIIII/Iﬁ Marepual,

MCTIOJIb3YS KOHCIIEKTHI TEOPETHUECKHUX 3aHATHH, NEPHOINYECKHIE U3/IaHHsI, YICOHO-METOINUECKHE TI0COOUS U YHEOHUKH.
[To oxoHUYaHWY 3aHATHI CTYAEHTHI OQPOPMIIIOT OTUET 110 KaxJ10i paboTe, cOOIro1as CIeayouyto Gopmy:

e HawmmeHoBaHWE TEMBI;

Ilens paboTsr;

3amanue U cofepKaHue BBHITIOJTHEHHOW PadoTHI,
IIncbMeHHBIE OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.
BriBo1pI IO TIpOIETaHHON padoTe.




e  CHnHCOK UCMOJIB30BAHHBIX HCTOUHHKOB.
4.1.1.2 Kputepun oneHHBAHUS
OueHKa OTJIMYHO CTABUTCS, €CJIM 00yYaromuiics:
IIpaBunbHO BBINOJHMI Bee 3afaHus. [IporeMoHCTpupoBall BEICOKUI YPOBEHb BlajfieHUss MaTepuanoM. IIposBieHs! MpeBOCXOAHbIE
CIIOCOOHOCTH IPUMEHSTH 3HAHUS U YMEHUS K BBIITOJTHEHHIO KOHKPETHBIX 3a/1aHHH.
OueHKa XOpoIIo CTABUTCS, €CJIH 00yJalommics:
[IpaBuIbHO BBITOJIHKAI OOJBINYI0 YacTh 3adaHuil. [IpHCYyTCTBYIOT HEe3HAUYHMTEIbHBIC OMMOKH. ITpoAeMOHCTpHpPOBAH XOPOIIUit
YPOBEHb BIaZCHUsI MaTrepuayioM. [IposiBICHBI cpefHNe CIIOCOOHOCTH NMPUMEHATh 3HAHUS M YMEHHS K BBIIIOJIHEHUIO KOHKPETHBIX
3aJaHUMN.
OueHka y/10BJI€TBOPUTEIbHO CTABUTCS, €CJIM 00y4arouiics:
3amgaHus BBINONHWI OoJiee YeM HAmoNOBHHY. [IpHCYTCTBYIOT cepbé3Hble OommMOKH. [IpoaeMOHCTpHPOBaH yAOBICTBOPUTEIBHBII
YPOBEHb BIIaJICHUsI MarepuaioM. [IposiBIeHbl HU3KHE CIIOCOOHOCTH MPUMEHSTH 3HAHHMS W YMEHHS K BBINOJHEHHIO KOHKPETHBIX
3a/laHUN.
OneHka Hey/I0BJ1eTBOPUTEIBHO CTABUTCS, €CJIH 00y4alomuiics:
3agaHus BBIMONHUI MEHEEe ueM HamoJIoBHHY. [IpogeMOHCTpUpOBaH HEyAOBIETBOPUTENBHBIN YPOBEHb BIAJCHUS MaTEepPHAJIIOM.
[IposiBneHBI HENOCTATOYHBIE CIIOCOOHOCTH IPUMEHSTH 3HAHUS M YMEHHS K BBIIIOJTHEHUIO KOHKPETHBIX 3aJJaHUH.
4.1.1.3. ConepixkaHue OLEHOYHOI0 CPEeACTBA
JlabopatopHas pabota Ne 1
"JIBIDKEHHE TET B Cpeie C yIeTOM TpeHus"
3amanus K 1abopaTtopHOU padoTe
1) BemmucaTs MaTeMaTHYECKYIO MOJIEINb, ONPEAEINTL COCTaB HabOpa BXOAHBIX apaMeTPOB M NX KOHKPETHbIC
YHCIIOBBIC 3HAUCHHS.
2) CrpoeKkTHpOBATh MOJIB30BATENBCKHUN HHTEP(EHC MPOrpaMMbl MOICITHPOBaHHS, obpaiias 0co60e BHUMaHUE Ha
(OpMBI IIpe/ICTaBICHUS PE3YJIbTATOB.
3) pa3paboTraTh CAMOCTOSATEIHLHO MPOTPAMMY MHTETPUPOBAHUS CUCTEMbI OOBIKHOBEHHBIX (D depeHIInaIbHBIX
YpaBHEHUH C OLIEHKON TOYHOCTH PacdeToB.
4) IlpousBecTu OTJIAAKY ¥ TECTUPOBAHUE pa3pabOTaHHOI IPOrpaMMEI.
5) BBINOIHUTE KOHKPETHOE 33aJaHUE U3 CBOETO BapHaHTa pabOTHI.
6) KadecTBeHHO NMpOaHAIN3UPOBATH PE3YNIBTATHl MOACIUPOBAHUS.
7) Co3maTh TEKCTOBBIHM OTYET IO JJAOOPATOPHON paboTe, BKIFOTAIOIITHIA:
- TUTYJNBHBIH NHCT (yKa3aTh Ha3BaHWE DPAOOTHI, HCIIOIHUTENA, HOMEP TPYIIIHI U T.1I.);
- IOCTAHOBKY 33Jja4¥l ¥ OTIMCaHNE MOJIEIIH;
- pe3yJIbTAaThl TECTUPOBAHUS ITPOTPAMMBI;
- pe3ynbTaThl, TOJydCHHBIE B XOJAE BBINOJHEHUS 3aJaHMs (B PasIHYHBIX (hopMax).
BapuanTs! 3ananuii
BapwuanT 1. [TapanrroTuct npeiraeT ¢ HEKOTOPOi BEICOTHI M JIETUT, HE OTKPbIBasl MApallioTa; Ha Kakoi BeICOTE (MU
yepe3 Kakoe BpeMsi) eMy CIIeIyeT OTKPBITh MapallioT, YTOOBI UMETh K MOMEHTY IPU3eMIIEHHUS 0€301acHy0 CKOPOCTh
(ae 6ospmryro 10 m/c)?
BapuanT 2. 3y4nts, Kak cBsi3aHa BBICOTA IMPBDKKA C MJIOIIABI0 MIOIEPEUHOTO CEUEHHS MTapallioTa, YTOOB! CKOPOCTh
pu3eMJIeHUs OblTa 0e30macHOM.
Bapnanr 3. [IpomozaenupoBats najieHue Tela ¢ 331aHHBIMU XapaKTepUCTHKaMH (Maccoi, (hopMoii) B pa3imuHbIX
BSI3KMX cpeax. M3yunTh BIusSHHUE BSI3KOCTH CPeJIbl Ha XapakTep ABMKeHHs. CKOPOCTh IBM)KEHHMS IOJDKHA OBITH CTOIh
HEBEJIMKA, YTOOBI KBAAPAaTUYHON COCTABIISIONIEH CHIIBI COTIPOTHUBIIEHHS MOXHO OBLIO TIpeHeOperars.
Bapuanr 4. [IpomozaenupoBats najieHue Tela ¢ 331aHHBIMU XapaKTepUCTHKaMH (Maccol, (hopMoii) B pasmuHbIX
IUTOTHBIX cpesiax. M3yduTh BIMSHAE IIOTHOCTH CPEbl Ha XapakTep ABMKeHHs. CKOPOCTh IBI)KEHHMS JIOJDKHA OBITH
JIOCTaTOYHO OOJIBILION, YTOOBI JIMHEWHOMH COCTABIISIONIEH CHIIBI COPOTHBIICHHUS MOXKHO ObLIO peHeOperats (Ha
OOJIbILICH YaCTH TIyTH).
Bapmuant 5. [IpoMonennpoBaTs JBI)KEHUE HCCIIEAOBATEIBCKOTO 30HAa, «BBICTPEIICHHOT0» BEPTHKAIBFHO BBEPX C
YpOBHS 3eMJIH. B BepxHell Touke TpaeKTOPHH HaJ 30HIOM PACKPBIBAETCS MAPAIIIOT, M OH MJIABHO CITyCKAETCS B TOUKY
cTapTa.
BapmuanT 6. [IpoMonennpoBaTh JBH)KEHHE HCCIIEAOBATEILCKOTO 30H/1a, «BBICTPEICHHOI'0» BEPTHKAJIBHO BBEPX C
JeTSIIero HaJ 3eMiieil camorera. B BepxHel Touke TPaeKTOPWH HaJl 30HAOM PACKPBIBAETCS MAPALIIOT, X OH IUIABHO
CIIyCKaeTCsl Ha 3EMIIIO.
Bapuanr 7. ['myOunHas 60oM0a, ycTaHOBJIEHHAs! HA B3pbIB Yepe3 3aJjaHHOe BpeMs, COpAcBhIBAETCSl CO CTOSILETO
HETIOJIBIDKHO TIPOTHBOJION0YHOTrO Kopabimsi. MccienoBarh cBs3b MeXIy INIyOMHOW, Ha KOTOpOH Npom3oiaer
B3pBIB, U (opMoii Kopiryca (cepudaeckoi, noaycdepuaecko, KareBUIHON U T.JT.).
Bapnanr 8. ['myOunHas 6oM0a, ycTaHOBJIEHHAs! Ha B3PbIB Ha 33JaHHO ITyOMHe, COpachIBAaeTCsl CO CTOSIIETO
HETIOABIDKHO TPOTHUBOJIOJOYHOTO Kopabms. MccmenoBaTh CBSI3b MEXKIy BPEMEHEM TOCTH)KEHUS 3a1aHHOHN TITyOHHBI U
(dopmoii kopmyca (cheprdaeckoit, moaychepraeckoil, KalIeBUIHON H T.1I.).
Bapuanr 9. [IpoBecti MoJeIMpOBaHKe B3JIETa paKeThl IPU 3Ha4eHUsIX napamerpoB m0 = 2----10 7 kr, mxkon = 2----10 5
KT, oo = 2----10 5 kr/c, Fraru = 4----10 8§ H. OTBeTuTh Ha BONPOC, TOCTUIHET JIM PAKeTa IIPH ITUX 3HAUCHHAX
rapamMeTpoB NEepBOH KOCMUYECKOH ckopocTH 7,8 km/c?
Bapuant 10. IIpoBectu ucciaenoBaHue COOTHOIIEHUS! BXOAHBIX napaMeTpoB m0 u Faru , npu KoTopsIX pakeTa
JOCTUTHET NEePBOH KOCMUYECKOH CKOPOCTH (M B COOTBETCTBYIOIINI MOMEHT HcuepraeT roprodee). OcTaiabpHble



BXOJIHBIE NTapaMeTpbl (PUKCHPOBATh POU3BOJIBHO. [10CTPOHUTH COOTBETCTBYIONIYIO (DA30BYIO IHArpaMmy B
nepeMeHHbIX ( MO , Frsrm ).

Bapuanr 11. Pa3paGorats 1 uccienoBaTh yCOBEPIIEHCTBOBAHHYIO MOJICIb B3JIETa PAKEThl, IPHHSB BO BHUMAaHHE, YTO
peajbHbIe KOCMUYECKUE PAKEThl OOBIYHO JIBYXH TPEXCTYIEHYAThIE M ABUIATENN Pa3HBIX CTYNEHEH NMEIOT pasHylo CHITy
TATH.

BapmuanT 12. [IpoMogenpoBaTs IBIKEHHE HCCIEIOBATEIHCKOTO 30HAA, CHAOKEHHOTO PAa3TOHHBIM JIBUTATEIEM
HEOOBIION MOIIHOCTH, «BBICTPEIECHHOTO» BEPTHKAIBHO BBEPX C YPOBHA 3€MJIH. B BepxXHeEl Touke TpaeKTOpUu
JBUTaTEIb BBIKIIOYAETCS, HAJl 30H0M PACKPBIBAETCA NAPAIIIOT, U OH IUIABHO CIIYCKAeTCs B TOYKY CTapTa.

Bapunant 13. IlpoMonenupoBaTh IBIKEHHE HCCIEIOBATENbCKOTO 30HMAA, CHAOXKEHHOTO Pa3TOHHBIM ABHTATEIIEM
HEOOJIBIION MOIITHOCTH, «BBICTPEJICHHOTO» BEPTHKAIHHO BBEPX C JICTSIIETO HaJ 3eMiiei camorera. B BepxHeil Touke
TPAeKTOPUU HAJ 30HAOM PACKPBIBAETCS MAPAIIIOT, U OH IJIABHO CITyCKAETCS HA 3€MITIO.

Bapuanr 14. I'myOunnas OGomOa-Topriena, CHaO)KeHHas Pa3TOHHBIM JIBUTaTeleM, yCTAaHOBICHHAs Ha B3PHIB Uepe3
3aJlaHHOE BpeMsi, COPachIBaETCsl CO CTOSIIIEr0 HEMOABM)KHO IIPOTHBOJIOIOYHOTO Kopabiisi. MccienoBaTh CBA3b MEXIY
rIIyOMHOHN, Ha KOTOPOW NMPOM30MAET B3pBIB, U (hopMOi Kopmyca (ChepryecKoid, moiaycdepryecko, KaruieBUIHOH 1
T.J.).

Bapuanr 15. I'myOunnas GomOa-Toprena, CHaO)XEHHAs Pa3TOHHBIM JIBUTATEJIEM, yCTAHOBJICHHAs Ha B3pHIB Ha
3aJ]aHHOH IiTyOunHe, cOpPackIBAETCs CO CTOSILETO HETIOIBIKHO MPOTHBOJIOOYHOTO Kopabdis. HccienoBark cBSI3b MEXKIY
BpPEMEHEM JIOCTIDKCHHUS 3aJaHHOM TIyOMHBI W QopMoil Kopiryca (cheprdeckoii, morycepuaecKon, KaliieBUIHON 1
T.1.).

Bapwuant 16. Topriena, cHa0xeHHast pa3TOHHBIM JBUTATEIIEM, HAIICIIMBACTCS C TIOJBOJHOMN JIOJKU Ha CTOSIIIHN
BEPTHUKAJIBHO HaJl HEH HAABOIHBII Kopabib. MccnenoBaTh CBA3b MEXKIY BpEMEHEM MOPAKEHUS Henu H HOpMOH
Kopiryca (cepraeckoit, morycepuaeckon, KarieBUIHON U T 1. ).

BapuanT 17. [TocTpouTh TpaeKTOPUHN 1 HAWTU BPEMEHHBIE 3aBUCUMOCTH TOPU30HTATBHON U BEPTUKAIBLHOM
COCTaBJISIFOLIIMX CKOPOCTH M NEpEMELICHHS JJIsl Tesla Maccor 1 Kr, OpOIEHHOTO 1O YIIoM 45° K TOPU30HTY C
HavaIbHOM CKOpOCThIO 10 M/C:

1) B Bo3ayxe; 2) B Bojie. CpaBHUTB pe3yJIbTaThl C TEMH, KOTOPbIE MOJTYyYHIIUCH ObI 0€3 yueTa CONPOTHUBICHHS CPE/Ib
(mocieqHne MOYKHO MOJYYUTh MO0 YMCICHHO U3 TOH YK€ MOJICIH, JIN0O aHAIUTHYECKH).

Bapuant 18. HaiiTu Bux 3aBHCHMOCTH TOPHU3OHTAJbHOM AJHMHBI IOJeTa Tela M MaKCUMaIbHON BBICOTHI
TPAEKTOPUH OT OJHOTO U3 KOA(P(PHUIIMEHTOB CONPOTHBICHUS Cpebl, GUKCHPOBAB BCE OCTAIBHBIEC TAPAMETPHI.
[TpencTaBuUTh 3Ty 3aBUCHMOCTH IrpadHIecKn ¥ HOZ00PaTh MOIXOIANIYI0 aHATUTHIECKYIO (JOPMYITy, OIIPENICIUB €
apaMeTpbl METOAOM HaUMEHBIINX KBaJApPaTOB.

BapwuanT 19. PazpabotaTs Moenb TOABOJHOH OXOTH. Ha pacCTOSHHUM r TIOZ YTIOM  0L0L0L0L TTOJJBOTHBIN OXOTHHK
BU/INT HETIOJBIDKHYIO aKkyiy. Ha CKOIbKO METpOB BBIIIE HEE HA/IO LETUTHCS, YTOOBI TapIIyH MOMall B LEIb?

Bapuant 20. [TocTaBUTh U peIIUTb 334a9y O MOABOJAHON 0XOTE MPH JOMOIHUTEIBHOM YCIOBHH: aKyJla JBUXKETCS.
Bapuant 21. IIpoMonenupoBaTh ABHKEHHE HCCIEIOBATEIBCKOTO 30HJA, «BBICTPEICHHOIO» MOJ YIJIOM K
rOpHU30HTY. B BepxHeil Touke TpaeKTOpUM HaJl 30HJOM PAacKPBIBACTCS TOPMO3HON MapalllioT, 3aTeM 30H] TNIaBHO
JBIDKETCSI IO 3€MIIH.

Bapuant 22. I'myOunHast GomOa, ycTaHOBIEHHas Ha B3pBIB 4epe3 3aJlaHHOE BpeMsi, cOpachIBaeTCsl ¢
JIBIDKYILETOCSI NTPOTHBOJIOAOYHOrO Kopabus. VccienoBaTh CBsI3b MEXIY IIyOHHOM, HA KOTOPOI MPOU30MIET B3PHIB,
MIPOHJICHHBIM PACCTOSIHUEM IO TOPU30HTANN U (OPMOii Kopiryca (chepuueckoit, nonychepruieckoi, KarieBUIHOM 1
T.1.).

Bapuanr 23. I'imy6unHast 6omba-Topriena, cHaOKeHHasl pa3rOHHBIM JIBUTaTeNIeM, yCTAaHOBJICHHAs Ha B3PHIB HA 3aJJaHHON
riyOuHe, cOpackIBaeTCs ¢ ABMXKYIIETOCS TPOTHBOJIOAOUHOTO Kopadis. McenenoBats cBsI3b MEXIy BpeMEHEM
JOCTHXEHUSA 33/1aHHOM TITyOHHBI, ITPOMICHHBIM PACCTOSHAEM 10 TOPU30HTAIN 1 (OPMOii Kopiyca (chepruuecKoi,
noxycdepuaecko, KaruIeBUIHON U T.1.).

Jlabopatophas padota Ne 2 MOJAEJIMPOBAHUE ABTOBOJIHOBLBIX ITPOLIECCOB

1. 3agaua: MimeeTca AByMepHas aKTUBHAS CPe/ia, COCTOSINAS M3 3JIEMEHTOB, KOKIBIH U3 KOTOPBIX MOYKET HAaXOAUTHCS B
TpeX pa3IMYHBIX COCTOSHUSIX: MTOKOE, BO30YX/IEHHH U pedpakTepHOCTH. [IpH OTCYTCTBHH BHEIITHETO BO3/IEHCTBHA,
3JIEMEHT HaXOJUTCSA B COCTOSIHUH MTOKOs. B pe3ynbpTare BO3AEHCTBHS 3IEMEHT MEPEXOANUT B BO3OYKASHHOE COCTOSHHE,
nmproOpeTasi CHoCOOHOCTh BO30YKIaTh COCETHUE dTIeMEeHThI. Uepe3 HEKOTOpOoe BpeMsi Tociie BO30YKIEHUS JIEMEHT
MIePEKITI0YaeTCsS B COCTOSIHHE pePPaKTePHOCTH, HAXOISICh B KOTOPOM OH HE MOKET OBITh BO30YK/IEH. 3aTeM 3JIEMEHT caM
BO3BPAILAETCSI B ICXOHOE COCTOSIHUE MIOKOSI, TO €CTh CHOBA IIPUOOPETAET CIIOCOOHOCTH MEPEXOIUTh B BO30YKIEHHOE
cocrosiune. Heobxoanmo npomMoaennpoBarh IpoLecchl, POUCXOISIIHIE B IByMEPHON aKTUBHOM CpeJie TIPH Pa3InIHbIX
napameTpax Cpebl i HAa4aIbHOM paclpe/IeICHIH BO30YKICHHBIX JJIEMCHTOB.

2. Teopus. PaccmoTpum 06001meHHy0 MoJiens BuHepa - PozenOmoTa. MbIcieHHO pa3o0beM 3KpaH KOMITbIOTEpa Ha
3JIEMEHTBHI, ONIpeieIIsieMble HHAEKCAMU 1, j U 00pa3yIonMH ABYMEPHYIO ceThb. [IycTh COCTOSTHHE KaXKI0T0 3JIEMEHTa
ommceiBaeTcs (azoii yi,j (t),  KOHIEHTpanuel akTuBaropa uij (t), rae t -- AMCKPETHBIH MOMEHT BPEMEHH.

Ecnu aneMeHT HaXoANTCS B TTOKOE, TO OyJIeM CUHUTaTh, 4TO yi,j (t) = 0. Eciiu BcnencTBue 6:1m30cTH BO30YKICHHBIX
9JIEMEHTOB KOHIICHTPAIHS aKTHBATOpa Uij (t) ToCTUTaeT MOPOTOBOTO 3HAYCHHUS h, TO SJIEMEHT BO30YKIA€TCS M IEPEXOAUT
B cocTosiHUE 1. 3aTeM Ha CIIeAyIOIIEeM IIare OH MePeKII0YaeTCs B COCTOSHHUE 2, 3aTEM -- B COCTOSHHE 3 U T.J., OCTaBasCh
IIPY 3TOM BO30YXI€HHBIM. JIOCTHTHYB COCTOSIHUS I' 2JIEMEHT IIEPEXOIUT B COCTOSIHUE pedpakTepHocTH. Uepes (s - 1) maros
1ocJie BO30YKIEHUsSI JJIEMEHT BO3BPAILAETCS B COCTOSIHUE ITOKOSI.

Bynem cuutath, 4TO PU MEPEXO/IC M3 COCTOSHHS S B COCTOSIHUE MOKOs ) KOHIIEHTPAIUS aKTHBAaTOPa CTAHOBUTCS PaBHOI 0.
[Ipu HaNM4HMK COCETHETO JIEMEHTa, HaXOISIIErOCs B BO30YKICHHOM COCTOSIHUY, OHA yBennduBaercs Ha 1. Eciu p



OmmKaimx coceneil BO30yXI€HbI, TO HA COOTBETCTBYIOLIEM IlIare K MpeAblIyIIeMy 3Ha4YeHUIO KOHIIEHTPallui aKTHBATOPa
npHOAaBIACTCS YHCIIO BO30YKACHHBIX cocenei: uij (t + At) = uij (t) + p.
MO>HO OTpaHHYHUTHCS YYETOM OJIMKANUIINX BOCBMH COCEHUX DJIEMEHTOB.
3. Anropurm. JIst MOJeTMPOBAHMS aBTOBOJTHOBBIX MPOLIECCOB B aKTHBHOM cpejie HE0OX0ANMO COCTaBUTh IUKJI O
BPEMEHH, B KOTOPOM BBIYHUCIISFOTCS (ha3bl DJIEMEHTOB CPEbl B IIOCIEIYIONINE MOMEHTEI BpEMEHH M KOHLICHTPALHs
aKTHBATOPa, CTUPAETCS NPEABIAYIIee paclpeeieHre BO30yKICHHBIX 3JIEMEHTOB U CTPOUTCS HOBOE. AJITOPUTM MOJIEIH
MPE/ICTABIICH HIXKE.
1. 3agaroT 4nCII0 3JIE€MEHTOB aKTUBHOH CpEbl, ee mapaMeTpHI S, I, h, HagampHOe pacTpeiereHne Bo30yKICHHBIX
3JIEMEHTOB.
2. Hagano nukia mo t. JIaroT nmpupaiieHue 1mo BpeMeHH: IIepeMeHHOH t IPICBanBalOT 3HaUeHHE t + At.
3. [lepebuparot Bce 37€MEHTHI aKTHBHOM CpelIbl, ompenenss ux ¢assl yi,j (t + At) # KOHIEHTpAIMIo aKTUBaTOpa ui,j (t + At)
B MOMEHT t + At.
4. O4uIIAroOT 3KpaH U CTPOST BO30YKICHHBIEC JJIEMEHTHI aKTUBHOM CPEJIbI.
7. Bo3Bpauienue k onepaunu 2. Ecian muki 1o t 3aKOHYMIICS, -- BBIXOA U3 LUKIIA.
4. KommbrotepHas nporpamma. Huke npejcrasiieHa nporpaMma, MOJEIUPYIOIIAs aKTUBHYIO CPEAY U IPOUCXOSIINE B
Hell nporecchl. B nporpammMe 3aaHbl HavallbHbIe 3HaUeHUs a3kl yi,j (t + At) Bcex 211€eMEeHTOB aKTUBHOM CPEbl, a TaKkKe
MMeeTCs IIMKJI [0 BPEMEHH, B KOTOPOM PacYHUTHIBAIOTCS 3HAYEHUA Yi,j (t + At) B ciieayromuii MOMEHT t + At 1
OCYIIECTBIISICTCS TpadUuecKuii BEIBOJ pe3yIbTaTOB Ha 3KpaH. [lapamerpsl cpensi 1= 6, s = 13, h = 5, TO ecTh KaXkapIit
3JIEMEHT KPOME COCTOSHHS TIOKOS MOXKET HaXOJUTHCS B 6 BO3OYKICHHBIX COCTOSHHUAX U 7 COCTOSHUSIX pe(pakTepHOCTH.
[ToporoBoe 3Ha4ueHNE KOHIIEHTPAIUH aKTHBAaTOpa paBHO 5. [Iporpamma cTpouT OIHOPYKaBHYIO BOJIHY, OCHMIIIATOP U
MPETATCTBHE.
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; { OnunouHas BoiHA } *)
Forj:=1to45do { OnHopykaBHas BonHa }
Fori:=1to 13 do y[40+i,j]:=i;

(* Forj:=1toMdo { ABypykaBHast BosiHa }

For i:=1to 13 do begin  y[40+i,j]:=i;
If j>40 then y[40+i,j]:=14-i; end; *)

Repeat
If k=round(k/20)*20 then y[30,30]:=1; {Ocuummnsrop 1}

(* If k=round(k/30)*30 then y[20,50]:=1; {OcuumisTop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[i,j1>0) and (y[i,j]<s) then yy[i j]:=y[i,j]+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,jjl<=r) then u[i,j]:=u[i,j]+1;

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

For i:=21 to 70 do begin
yy[i,60]:=0; yy[i,61]:=0; {IIpensitcTBue}
circle(6*i-10,500-6*60,3); circle(6*i-10,500-6*61,3); end;
For i:=1to N do For j:=1to M do
begin y[i,jl:=yyl[i,j]; setcolor(12);
If (y[i,j]>=1) and (y[i,j]<=r) then circle(6*i-10,500-6*},3);
setcolor(8);
If (y[i,j]>6) and (y[i,j]<=s) then circle(6*i-10,500-6*},2);
end;
until KeyPressed,;
CloseGraph;
END.
5. 3a,Z[aHI/I$I I CaMOCTOSATCIILHOI'O PCIICHMS.
1. HOJ’Iy‘II/ITC MOJCJIb O,Z[I/IHO‘IHOfl BOJIHBI BO36y>KI[CHI/ISI. Z[J'Ii{ 3TOIro A0CTAaTOYHO OAMUH U3 DJICMCHTOB AKTUBHOM Cpeabl
MEPEBECTU B B036y>KI[€HHO€ COCTOSHHEC.



2. Ilpomonenupyiite ceputo aBToBOJH. {715 3TOr0 HE0OX0ANMO, YTOOBI OZIMH U3 BJIEMEHTOB COBEPILAJ IEPUOANIECKUE
KoJsie0aHus1, TO €CTh AaBTOMAaTHYECKH Yepe3 3aJaHHOe YHCIIO 1IaroB Iepexoanml B Bo30yxaeHHoe cocrosinue 1. Takoi
9JIEMEHT Ha3bIBACTCS! OCHMILIATOPOM. JIJIsl OJTydeHHsI CEpHUU aBTOBOJIH CJIC/TyET aKTUBH3UPOBATH CTPOKY C IOMETKOU
"Ocuumnsarop 1".

3. Ilpomonenupyiite mudpaxnuio aBToBoIH. J{J1s1 3TOro HE0OXOANMO CO3/1aTh BOJIHY, Ha IIyTH KOTOPOH PacIoiIoKeHO
MPENATCTBHE, HAIPUMED, HETPO3PAYHbIH 3KPaH, COCTOAIINI N3 HEBO30Y KAAOIINXCS 3JIEMEHTOB, PAcIIOI0KEHHBIX BJIOJb
HPSIMOH 1 BCer/ia HaXOJSIIIUXCsI B COCTOSTHUM 0.

4. N3yunre pacnpocTpaHEHHE aBTOBOJIH B IBYMEPHOH Cpejie, CoAeprKaIleH ABa MapauieIbHO PacloI0KEeHHBIX 9KpaHa W
9KpaH ¢ oTBepcTheM. [IpoHabioaaiiTe aHUTUIIALINIO aBTOBOJIH, PACIpPOCTPAHSIONINXCS HABCTPEdy APYT APYTY.

5. [Ipomogenupyiite 3¢ (HeKkT CHHXPOHU3ANHN, COCTOSIIIUA B TOM, YTO MPH HATHMYUH JBYX HIN 00Jee NCTOYHUKOB
ABTOBOJIH IIPOUCXOINT MX B3aUMOJAECHCTBHUE, B PE3YIbTaTe KOTOPOTO BEICOKOYACTOTHBIC HCTOYHUKH TTOAABIISIOT
HHU3KOYaCTOTHBIC. B KOHIIE KOHIIOB HACTYMAeT CHHXPOHM3AIMS KOJIEOaHU I SJIEMEHTOB Cpe/ibl: KoJIeOaHus TPOUCXOIAT C
Y4aCTOTOM, paBHOM 4acTOTE BBICOKOYACTOTHOT'O UCTOYHKKA. UTOOBI MPOHAOIIIOAATE 3TO SIBJICHUE Ha YKpaHe KOMITBIOTEPA,
CJIe/TyeT CMOJIETIMPOBATh JIBa OCHWIIITOpa, PadOTAIOIIMX Ha Pa3HBIX YacToTax. J[ist 3Toro He0oOX0IMMO aKTHBU3UPOBATH
omneparopsl ¢ nomerkamu "Ocipuiarop 1" n "Ocoumarop 2".

6. [Ipomoaenupyiite 0Opa3oBaHUE OTHOPYKABHBIX CIHUPATBHBIX BOJIH. CHMpalibHBIC BOJIHBI 00pa3yroTCs Ha Kpasx (GpoHTa
BOJTHBI, [IO3TOMY JIJIsI MOJICITUPOBAHHUSI STOTO TPOIIecca HE0OX0AUMO B OJIOKE HAYANBHBIX YCIOBHI 33]]aTh TUIOCKYIO BOJIHY,
(hpOHT KOTOPOIi 0OPBIBACTCSI B CEPEIMHE dKpaHa.

7. [IpomMoaenupyiite 00pa3oBaHUE NBYXPYKABHBIX CIIUPATIBHBIX BOJIH.

8. 3yunTe 3aBUCUMOCTh YaCTOTHI BpAIllCHHs OJTHOPYKABHOM CITUPAILHOM BOJHBI OT MMapaMeTpoB cpesl (1, s, h).
IToBTOpHTE STOT BEIYHCIUTEIBHBIN SKCICPUMEHT JJIS IBYXPYKaBHOU BOITHBL

9. [IpomonenupyiiTe B3aNMOACHCTBIE CIHMPAITEHBIX aBTOBOJH C aBTOBOJIHAMH, BEIPa0AaTHIBAEMBIMH OCHIIIISTOPOM,
KOJEOIFOIIIAMCS ¢ HU3KOM YacTOTOM.

10. Uccrenyiite pacnpocTpaHeHUE W AaHUTHIISINIO OAWHOYHOTO MIMITYJIECa B OTHOMEPHOH aKTUBHOU cpejie.

11. Uzyunte pactpocTpaHeHHE aBTOBOIH B OJTHOMEPHOI aKTUBHOU Cpefie PY HATMYUHU OCIIHILIATOPA.

12. [IpomoaenupyiiTe pacipocTpaHeHHe OJUHOYHOTO UMITYJIbCca B OJJHOMEPHOU aKTHBHOM cpelie, MOCIeIHUH AIIeMeHT
KOTOPOI KOHTAKTHPYET C TICPBBIM.

13. Co3z[a1“§}e\£<oMnLIOTepHylo MOJIeTIb PacIPOCTPAHEHHUsI aBTOBOJIH B TPEXMEPHOI aKTUBHOM cpelie.

JlabopatopHas padoTa 3. ApudmMeTrka. YIpaBIeHUE JOTHYSCKHUM BBIBOJOM B MPOrpamMmax
Hl)HMe[) 1 OHI/IcaTI) MPCAUKATBL JJIs1 BBIYUCJIICHUSA CYMMBbI, Pa3HOCTH, ITPOU3BECACHUA, YaCTHOT'O JABYX YUCEII,
BO3BEJIEHUS YMCIIa B KBAJpaT, BBIBOJA OCTaTKa MpH AeJieHHe Ha 3, BBIBOJ CiIydaiHoro yrcia u3 uarepsaia [1,100].
Iporpamma 13. Apudmeruka
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.

Hpumep 2. [porpamMmmupoBaHue B3aUMOUCKIIIOYAIONINX yTBepskaAeHuH. [Ipoueaypy HaxoxaeHns] HANOOJIBLIETO U3
JIBYX YHCEJl MOKHO 3aIlMCaTh B BUJIC OTHOLICHUS

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

max(X,Y,Y):-X<Y.

OTH npaBuiIa ABIAIOTCS B3aUMOHMCKIIOUaomUMA. Bo3mMoxkHa 6osee Sk0HOMHasI (hOpMyJIMpOBKa: eciu X>=Y, TO
MakcumyM=X, nHaue =Y. Ha [Iposore 310 3anmmiercs ciieAyIomuM o0pazom:

max(X,Y,X):-X>=Y, I.

max(_,Y,Y).

[Iporpamma 14. Makcumym

Domains

N=integer
Predicates

max(N,N,N)
Clauses

max(X, Y, X):-X>Y, L

max(_,Y,Y).

Hpumep 3. Paccmotpum pasnuunbie criocoOs! 3anucu mpeaunkata different, onpenensironiero pa3indHsl I Yucia,
UCIIONB3YIOIINE COYEeTaHUE BCTPOCHHBIX npeaukaros ! u fail.

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

different(_, ).

HIIn

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

different(_, ).

501858

different(X,Y):-X=Y, 1 fail; true.

[* true —BCTpOCHHBIH MPEAUKAT, KOTOPBIN BCEra UCTUHHEH*/

50)04
different(X,Y):-not(X=Y).

3aaHus 1 CAMOCTOSITEILHOM PadoThI
Nel. Onmcath npenukaTh:
1) Haiiti kBampar uncia X; Ky6 uncna X.
2) Haiitu 3Hauenue GyHkimii y = a*x + b, rae a, b u x — nenble gncna.
3) Haiitu nepumeTp TPEyroNbHHUKA, €CIIH BCE €r0 CTOPOHBI H3BECTHBIL.
4) Haiitu mioniaap NPsIMOYTOIFHOTO TPEYTOIBHUKA O IBYM €0 KaTeTaM.
5) Haiitu ruroraas Tparneuu ¢ ocHoBaHUsIMA A 1 B 1 BeicoToit H.
6) Haiitu KBagpaT TUIIOTEHY3HI B IPSIMOYTOIEHOM TPEYTONBHUKE IO JIBYM €r0 KaTeTaM.
7) Haiitu 06beM NpsIMOYTOJILHOTO Mapasuienenuiena co croponamu A, B u C.
8) 3Has ckopocts V 1 Bpems T, onpenenure myTsb.
9) Haiitu nocnenHiow MUy B 3aMUCH HATYPaIBLHOTO YUCIA.
10) Haiitui u¢ps! B 1eCATUYHON 3aMCH IBY3HAYHOTO HATYPaJIBbHOTO YHCIIA.
11) Haiiti nepByro 1udpy B JSCATUYHOH 3aIIUCH TPEX3HAYHOTO HATYPaJIbHOTO YHCIIA.
12) Haiiti cymMy 1iubp B AECATHYHOM 3aMUCH TPEX3HAYHOTO HATYPATBHOTO YHCIIA.
Ne2.

1) Haiitu

A. HanmeHnbliiee 3Ha4€HHE U3 IBYX YHCET,;

b. Haumensliee 3HaueHUe U3 TPEX YUCEIl HA OCHOBE IIEPBOi 3a/1auy;

B. Haumenbliiee 3Hau€eHME U3 IIECTH YUCENl HA OCHOBE BTOPOM 3a/1auu.
2) Ompenenuth, YAOBICTBOPSIOT JIU JUTHHBI TPEX OTPE3KOB YCIOBHIO MPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
3) Omnpenenuth, yAOBIECTBOPSIOT JIM JJIHHBI TPEX OTPE3KOB YCIOBHIO TPEYTOJbHHUKA.
4) Haiitu Mmoayis yncna X.
5) Omucate npeanKar i BEIYUCICHUS QYHKINH, 38JaHHOH COOTHOLICHUEM:

XZ,X<—1
f(x)=<x+1-1<x<1
XZ,X>1

JlabGopaTopHast pabota 4. [ToBTOpeHune n pexypeust
Hpumep 1. BerBoauts Ha 9KpaH KBagpaT YUCIa, BBOAUMOTO MOJI30BaTENIEM, ITOKa He OyzaeT BBezeH 0.



Domains

x=integer
Predicates

go

repeat

check(x)
Clauses

repeat.

repeat:- repeat.

[Iporpamma 15. BeiBox kBagpara uncia

go:- repeat, write (“Beeaute uncio moxanyiicra mwia 0-171s Beixoga ),

readint(A), check(A).
check(0):-nl,write(“ok™),!.
check(A):-B=A*A, write(B),nl, fail.
Nnn
go:- repeat, write (“BBeaute uncio ), readint(A),
B=A*A, write(A, “*2=",B),nl,
write(“nmpepsats ma/uer (y/n) ”), readchar(C), C=“n”,!.

Hpmmep 2. Opranm3oBaTh MEHIO JJI BBIOOPA apu(hMETHISCKON OTICpaIi.

Domains
X=integer
Predicates
menu
actions(x)
repeat
Clauses
repeat.
repeat:- repeat.
menu:- repeat,

write(“Beemure 1 ms +, 2 mis *, 3-mis -, 0-1u1s Berxoma\n™),

readint(N),
actions(N).
actions(0):-1.
actions(1):-write(“BBeaute neproe uucio”), nl, readint(A),

write(“Beeaure Bropoe uucio”) nl, readint(B),

C=A+B,write(C),nl,fail.
actions(2):- write(“Bseaute nepsoe uncio”), nl, readint(A),

write(“Beeaure Bropoe uucio”) nl, readint(B),

C=A*B,write(C),nl,fail.
actions(3):- write(“Bseaunte nepBoe uncio”), nl, readint(A),

write(“Beeaure Bropoe uucio”) nl, readint(B),

C=A-B,write(C),nl fail.

IIporpamma 16. Mento

Hpumep 3. Beraucnuts N-blit wieH nocnepoBaTenbHOCTH OrboHauan. N-BIif WICH NOCIe0BATEIIEHOCTH
®uboHa4Y4YH, HAUWHAs C TPETHETO, ONPEAEeNAeTCS CYMMOU 2-X MPEeAbIIyINX, a | -bIif 1 2-0if YIeHBI PaBHAIOTCS €IUHHIIE.
Beenmem nBymectHsiil mpenukar fib, mepsoiit apryment O6yner onpeensTe TOPAIKOBBIA HOMEp YICHA, & BTOPOH

OyzieT 3anmuchIBaThCs /ISl 3aKcH oTBeTa. BBeieM Ba (hakTa, MepBblii - MEpBBIN WIEH MOCIEN0BATEIbHOCTH
®uboHauyyu paBeH |, BTOpoit - BTOPOH 4iieH TOCHIeI0BaTeIbHOCTH PaBeH |, a U1 onpeieeHus N-To 1wieHa 3aluiieM
npaBuiIo. [lefcTBUTENHHO, YTOOBI ONIPEIEeTUTh N-bIi WIEH, MBI JOJDKHBI ONIPEAeTUTh 3HAYCHUS IBYX NPEIBIAYIINX U

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

Otserom Oyzner F=1, u [Iposor caenaeT momsITKy CONOCTaBUTD C 3alIPOCOM BTOPOH (hakT U MOTEPIUT HEyady.
OnHaKo COTOCTaBJICHHE TOJOBBI TPETHETO YTBEPIKICHHUS € 3aIIPOCOM IPOUCXOANT YCIIEITHO U OCYIIECTBIISIETCS
MOTIBITKA JoKa3aTh nenb fib(-1,F1), uTo B cBOIO ouepenp, mpuBOANT K 1enu fib(-2, ...)u Tak nanee, T.e. o0Opasyercs
OECKOHEUHBI UK. DTy CUTYalMI0 MOXHO YCTPaHHUTh, UCIIOJIB3YsI OTCEYCHUE U TEM CaMbIM, yKa3biBas [IpoJory, 4To
HE CYIIECTBYET JPYTUX PEIISHHH B Cllyyae YCHEUIHOrO COIrJacOBaHMsI IPAHUYHOTO YCIOBHSI.

Domains
x=integer

Predicates
fib(x,x)

IIporpamma 17. ITocnenoBarenbHOCT, OHOOHATTH



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

3aganus A8 caMOCTOSATeIbHOI padoThI
1) Boruuciauts NI
2) BerumciuTh N-BIid YiIEH MOCIEN0BATENLHOCTH DHOOHAYYH.
3) BriBectu Bee umcaa ot N o 1.
4) BeiBecTH Bce uncia ot 1 go n.
5) Berumciuts cymMmy grcel ot 1 1o n.
6) Ompenenure X", n>0.
7) Ompenenure 2", n>0.
8) Ompenmenure N°, n>0.
9) BerumciIUTe CyMMY YETHBIX YMCeT OT 1 10 1.
10) Beruuciure CyMMy KBaJpaToB HEUETHBIX YMCeN OT 1 70 n.
11) Beraucnure cymmy ak, rae ak=1/(1+K).

N i
12) Berauciuts Z ) &
i=1
N i
13) Beruuciurh Z | -
i=1
14) Onpenenute KOpEHb YPaBHEHUS METOIOM TIOJIOBUHHOTO JICIICHHSL.
15) Haiiti HanGobIIHiA OOIIHIA IETUTENb ABYX YUCEN, TPEX YHCEL.

m
16) OmpenenuTh YKUCIIO COYCTAaHUI C N

17) Beraucmuts N!+(N-1)1+...+21+11.
18) BBIYHUCITUTH KOTHYECTBO YETHBIX JIEMEHTOB Ha 3aIAHHOM HHTEpBAJIE.
19) ITepeBecTr YUCIIO U3 AECATHIHOM CHCTEMBI CUNCIEHUS B cicTeMy ¢ ocHoBanneM N, raoe N<10, N>1.

JlabopatopHas pabota 5. [IpuMeHeHnE peKypcHn I 00paObOTKH CITUCKOB

H[)I/IMe[z 1. OHpe,Z[eJ'II/ITL KOJIMYECTBO 3JICMCHTOB B CITMCKC.

KonugecTBo 3:1€MeHTOB MyCcTOrO crrcka paBHO 0, B IPOTHBHOM CITydae, Hy>KHO ONPEAEIUTh KOJTHUECTBO
3JIEMEHTOB B XBOCTE U HalJICHHOE 3HAYCHNE YBEIUIHUTh Ha €IUHUILY.

[Mporpamma 18. Omnpesiesienue AIMHBI CIUCKA

Domains

list = integer*
Predicates

length_of(list, integer)
Clauses

length_of([], 0):-!.

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

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

Hpumep 2. HaiiTu cymMMy 2JIEMEHTOB B CITHCKE.

CYMMa 3JIEMCHTOB ITYyCTOI'O CITMCKAa paBHa 0, CyMMa 3JIEMCHTOB HEITYCTOI'O CIIUCKAa OPEACIACTCS CIIOKCHUCM
T'OJIOBBI CIIMCKA C CYMMOﬁ 3JICMCHTOB XBOCTaA.
sum ([], 0):-!.
sum ([H|T], S) :- sum (T, S1), S = S1+H.
?-sum ([2, 12, 45]), X).

OtBer: X=59
Hpumep 3. OnpenenuTs NPUHAAICKHOCT 3JIEMEHTA CITUCKY.
[Iporpamma 19. Onpeneneane npruHAIEKHOCTH YIEMEHTA CIIHCKY
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]).

OTtBer: Yes.

ﬂaHHaH nporpamMmma UMEECT OUCHb HpOCTOfI [[eKHapaTHBHbIﬁ CMBICJI: BJICMCHT NPUHAJICIKUT CIMCKY, €CJIN OH
SIBJISIETCS €70 I'OJI0BOM UIIH TPUHAJJICIKUT XBOCTY CIIMCKA.

Ipumep 4. OObETUHUTH N1BA CIIHACKA.

OTy 3ama4y MOXKHO ONUCATH C HOMOIIBIO CICAYIOMINX IPEIHKATOB:
a) eclM K MyCTOMY CHHCKY []| mo0aBuTh criucok P, To B pesyipraTte momygurcs P;
6) uTo0BI 06aBUTH CIMCOK P K KoHITy crmcka [X|Y], HyxHO P 106aBUTh K XBOCTY Y M 3aTEM IPUCOCIUHUTH K
rojoBe X, IpH 3TOM Toirydaercs crucok [ X|T].
[porpamma 20. O6beaIHEHNE IBYX CITMCKOB

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).
Otset: K=[3,5,7,12,5]
[pouenypy append MOKHO HCHONIB30BATH:

1)  anst pa3OueHUs CIIUCKA HA MOJICIIHCKH:
? append (X,Y,[1,2])

Oteer: X=[ ]Y=[1,2]
X=[1] Y=[2]
X=[1,2] Y=][]
2) Jlnst BBIBOJA TIOCTIEHETO SJIEMEHTA CITHCKA:
last(X,L):-append(_,[X],L)

IIpumep 5. Y naneHue 371€MEHTOB U3 CIIMCKA.
IlepBblil apryMeHT yKa3blBaeT ylasieMblid 2JIEMEHT, BTOPOW apryMeHT - UCXOAHBII CIIUCOK U TPETUH - CIIUCOK-
pe3ynbTar.
IIporpamma 21. Y naneHue 31eMEHTOB U3 CIIUCKA

Domains

type=integer

list=type*
Predicates

delete(type,list,list)
Clauses

delete(X,[X|T],T):-1.

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

CMBICIT: pe3yJIbTaT YIAIeHUS MTPOU3BOIBLHOTO JIEMEHTa U3 MyCTOTO CIHCKA, €CTh IYCTOH CIHCOK, €CITU yAalsieMbIid
3JIEMEHT COBIAIAET C TOJIOBOM CITMCKA, TO PE3yILTATOM MTPOTPAMMEI SIBJISIETCS XBOCT CIIUCKA, MHAYE YJAJICHNE
MPOU3BOJUTCS U3 XBOCTA CIIHUCKA.

JanHast nporpamma yJaJisieT IepBoe BXOXKICHUE 3JIEMEHTa B CIUCOK. 3HaK oTceueHus "!" B KOHILIEe IpaBuiia
MpeloTBpallaeT MOCIEAYIOMUNA NOUCK U BHIBOJI JIUIIHUX BAPUAHTOB OTBETOB M10OCJIE BBITIOJIHEHHSI OTPAHUYUTEIHHOTO
(hakra.

Jnst yaaneHust Bcex BXOKICHHUM a1eMenTa X nporpaMmy Hajio JOMOJHUTE:

delete(_, 1, [) :-!-

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

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

CMEBICa IpOrpaMMbl TaKOB: TTOKA CIIMCOK HE IYCT, YyAAJIUTH 3JICMCHT, €CJIM OH COBIAAacCT C rOJI0BOK CITMCKa, a
3aTEM yAQJIATH €TI0 U3 XBOCTA, UHAYEC HAA0 CPa3y yAAJIATh 3JIECMCHT U3 XBOCTA.



IIpumep 6. Mnaexcanus 21€MEHTOB CITUCKA.
Ornpenenuts HOMEP dIeMeHTa X.

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

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

IIpumep 7. BriBecTu MaKCUMAaNbHbBIN 3JIEMEHT.
max ( [X], X) .

max ([X | T], X) :- max (T, M), X>M, 1.

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

CMEBICT MporpaMMBbl: €CJIU B CITMCKE OAWH 3JICMCHT - OH U ABJIACTCA MaKCUMAJIbHBIM, €CJIN Goiee OJITHOI'0, TO 3TO
T0JIOBa CIIMCKa, €CJIM OHa 00JIbIlIE MAKCUMAILHOTO DJIEMEHTA XBOCTa, HJIN MaKCHMaJIbHBIA 2JIEMEHT XBOCTA.

Hpmmep 8. OOpateHne CrcKa.

OOpaTHTh CTIMCOK U3 OJTHOTO AJIEMEHTA - 03HAYAeT OCTABUTH CITUCOK 0e3 m3MeHeHus. OOpaTtuTs OoJee UTMHHBII
CIIMCOK - 00paTHUTh €r0 XBOCT, @ IOTOM CIIPaBa J00aBUTh K HEMY I'OJIOBY HCXOJHOTO CIHCKA.

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

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

Hpumep 9. Horaa ObIBaeT MOJIE3HO NPEACTABUTH B BHJIE CIIMCKA HH(POPMAIIHIO, COIEPIKAILYIOCS B U3BECTHBIX
¢akrax. B IIponore as stoit uenu ciyxut npenukat findall. TTonusiit dpopmar npeukara: findall(Tlepemennas,
Atom, CiHcok), 371ech ATOM- OTHOILIEHUS, KOTOPOE OIpeIeseT CIIUCOK 3JIEMEHTOB, KOHKPETH3UPYIOUINX MEPEMEHHYIO
B KauecTBE apryMeHTa IpeAnKaTa aToM. PaccMOTpUM NpeMKar Ha NpuMepe BBIYUCIICHHS 00IIel CyMMBI OKJIaJI0B
CITy KaIuX

IIporpamma 22. Cymma OKJIaZIOB CIyKallIuX

Domains

i=integer
sp=i*
fam,im,dolgnost=symbol
Predicates
sum(sp,i)
go
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).

3agaHus 1J1s1 CAMOCTOATEILHON padoThI

1) OnpenenuTe KOJIUYECTBO IEMEHTOB B CIIHCKE.

2) Ompenenure CyMMy DJIEMEHTOB CIHCKa

3) Ompenenure KOIMIESCTBO HEUETHBIX JIEMEHTOB B CITHCKE.

4) Ompenenure, NPHHAUICKHUT JTH 3aIAHHBII YIEMEHT CITUCKY.

5) Omnpenenure, CKOJIBKO pa3 3aJaHHBIN 3JIEMEHT BXOJHUT B CITUCOK.

6) BbIBeauTe MAKCHMATBHBIN DJIEMEHT.

7) BbIBeauTe TOJIOBY CIHCKA.

8) BriBeauTe MOCIIEAHMI 3JIEMEHT.

9) 3ameHHUTE roJIOBY CIHCKA.

10) Omnpenenure HoMep deMeHTa X.

11) BsiBeauTe 35eMeHT 1o HoMepoM N.

12) Ypamure u3 crmcka Bce BXOXKICHUS 3aJaHHOTO DJIEMEHTA.

13) O6bequHuUTE /1B CITUCKA.

14) Tlepenumure CIIMCOK B 0OPATHOM TIOPSIIKE.

15) O6weaunuTe 7Ba CIEcKa 6e3 TyOIMPOBAHHUS SIIEMEHTOB.

16) Ynmanure mepBoe BXOXK/ICHHE 33/IaHHOTO DIICMEHTA.

17) CnoxuTh MO3JIeMEHTHO 2 CIHCKA.

18) CnokuTh /IBa CITUCKA CIIEAYIOMMM 00pa3oM: aj+hn, az+bn-1, ...,an-1+b2, antbs.

19) HaiiTy KOHYECTBO 3IEMEHTOB, MPEAIECTBYIOMIUX MEPBOMY(ITOCICTHEMY ) MAKCUMATBHOMY.

20) IlepemecTuTe royoBy CIUCKa B KOHEII CIIUCKA.

21) Haiitu cymMMy MakCHMAJIbHOI'O 1 MUHUMAJIBHOTO 3JIEMEHTOB CIIHCKa.

22) TloMeHsiTE MECTaMH DJIEMEHTBI C HEUSTHBIMU MHICKCAMHU C DJIEMEHTaMH C YETHBIMH HHICKCAMH.

23) CocraButh cnucok W3 LUp 3aZaHHOrO YHWciaa B oOpaTHOM mopsake. Hampumep, 127645:
[5,4,6,7,2,1].



24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)

Brimonaute N nocieoBaTe bHBIX IEPECTAHOBOK I'OJIOBBI B KOHEII CIIUCKA.
VYBenuubTe KaXKAbIH 3JIEMEHT CIIUCKA Ha 3aaHHbII JJIECMEHT.

YBeau4bTe JIEMEHT € 33/IaHHBIM HOMEPOM Ha 33JJaHHOE YHCIIO.

Bce BX0X/IeHHUS 3aJaHHOTO JIEMEHTa YMEHBIIHNTE HA 3aJaHHOE YHCJIO.

Y nanute 3JeMeHT ¢ 3a1aHHbBIM HoMepoM N.

Co31aTh CIIHCOK, HIIEMEHTaMHU KOTOPOTO ABIAIOTCA 2", N!, WwieHs mocinepoBaTenbHOCTH OrOOHATYH.
Ormpenenure cpeHee SIEMEHTOB CITUCKa.

3aMeHHUTE YETHBIC DJIEMEHTHI CIICKA HYJIEM.

Omnpeznenute CyMMy 3JIEMEHTOB, OoJbie 3amaHHoro N.

OTcopTUpyHTE CIIUCOK METOJOM Iy3BIpbKa.

OtcopTHpy#HTE CIIUCOK METOZIOM BCTaBKAMH.

OTcopTupy#iTe CIIICOK OBICTPBIM METOIOM COPTHPOBKH.

Ucnonesys npeaukar findall, peunte cieayromme 3anaun:

1. BriBecTH caMBIX MOJIOABIX JXKUJIBIIOB 1OMa U HOMEpA KBAapTHUP, B KOTOPBIX OHU KUBYT.

2. BroiBectn (l)aMI/IJ'II/II/I CTYACHTOB U UX BO3PACT C MAKCUMAJIBHBIM Pa3MEpPOM CTUIICHAUU.

3. Brisectn (l)aMI/IJ'II/II/I COTPYAHUKOB NPCATPUATUA U UX OKJIAAbI, OKJIaJIbl KOTOPbIX MCHBIE CPEAHETO.
4. BeiBecTH CTYACHTOB C 3aJlaHHOM (l)&MI/IJ'II/ICﬁ " IMOCYHUTATh UX KOJIHUYCCTBO.

JlabopatopHas paboTa 6. Penrenue normaeckux 3amad.

Opmmep 1. Becenyet Tpoe nmpyseit: benokypos, Penkos, UeproB. bproreT ckazan benokypoBy: “JIF000MBITHO, UTO
OJIVH M3 Hac OJIOH/AWH, APYTOi OPIOHET, TPETHH - PBDKHI, HO HA Y KOTO IIBET BOJIOC HE COOTBETCTBYET (haMUINN .
Kaxoif uBet Bosoc y Kakaoro u3 apysei?

Jl1s perieHus MoCTPOUM BCTIOMOTATEIbHYIO TaOJIUITY:

Ta6nuia 8.
BcnomorarennHas Tabaua cCOOTBETCTBUSA

I Benokypos PrikoB YepHos
OJIOHIUH -
pBLKUI -
OproHeT - -
BriBogibI:
1) BenokypoB He OpIOHET U HE OJIOHIHH;
2) YepHOB He YepHBIH, I[BET BojIoC YepHOoBa 1 BellokypoBa He COBIIAAIOT;
3) PobpKOB He pBDKHH, IBET BoJOC y ProkoBa u BemokypoBa, PeixoBa u UepHoBa He
COBIAAIOT.
IIporpamma 23. Jloruueckas 3ajaya 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 ckameiixe cunenu Ilets, bops, Komns. Tlets cripaa ot bopwu, bopst cripaa ot Kosn. Kto cunen
nocepenunae? Ko cunen ¢ npasoro(yieBoro) xpas? KTo cuaen Mexay yka3aHHBIMH 00beKTaMH (YBEJINYbTE YUCIIO

00BeKTOB)?

Predicates

[Iporpamma 24. Jlormueckast 3aja4a Ha BEIICHEHHE TOPSIIKA

rayd(symbol, symbol, symbol)
sprava(symbol, symbol)
seredina(symbol
kr_cl(symbol)

kr_cpr(symbol)

Clauses



sprava(kolya, boray).  /*Cnpasa ot Kosu Bops*/
sprava(boray, petay).

rayd(X,Y,Z):-  sprava(X,Y), sprava(Y, Z).
seredina(X):- rayd(_,X, ).

kr_cl(X):- rayd(X,_, ).

kr_cpr(X):- rayd(_,_,X).

3aganus 18 caMOCTOSTEIbHOI padoThI

1) Koms u Cama wocsat damumun [unos u I'Bosmes. Kakyio (paMuini0 HOCHT Kaxnpli w3 Hux, ecian Cama c
[IT10BBIM JKUBYT B Pa3HBIX JOMax.

2) B copesroBanusx mo Oery IOpa, I'puma u Tosst 3aHsinM TpH TEpBBIX MecTa. Kakoe MecTo 3aHsT KaXKIblit
pebeHok, ecu ['puiia 3aHs1 He BTOPOE U HE TpeThe MecTo, a Touist He TpeThe?

3) Tpu moapyrd BHIULIA B OEIOM, 3€ICHOM M CHHEM IUIaThsiX W Ty(usx. M3BecTHO, YTO TONBKO y AHHM LBeTa
wiatbs u TyQueid cosmaganu. Hu tydam, Hu nnatee Bamu He Obumn OenbiMu. Haramra Obita B 3eN€HBIX TY(QIIsiX.
Onpenenuts 1BETa IUIATHA U Ty(enb Ha KaKI0H U3 MOJIpPYT.

4) Ha 3aBoze paboTanu Tpu Opyra: ciecapb, TOKapb U cBapuiuk. Mx damumun Bopucos, Meanos u CemeHoB. Y
ciiecapst HeT HU OpatbeB, HU cectep. OH camblilt Miammnii u3 apyseil. CeMeHOB, jxeHaThli Ha cectpe bopucosa, crapiie
Tokaps. Ha3zBaTe (hamumu ciecapsi, TOKaps U CBapIIUKa.

5) B OyThulKe, CTakaHe, KyBIIMHE U OaHKE HAXOMSATCS MOJOKO, JIMMOHAI, KBAac M Boxa. VI3BeCTHO, 4TO BOOa W
MOJIOKO HE B OYTBUIKE, COCY]l C IMMOHA/IOM HaXOJHUTCSI MEX/y KyBIIMHOM M COCYIOM C KBaCOM, B OaHKE - HE IMMOHAJ U
He Boja. CTakaH HaXOIUTCS OKOJIO OAHKK U cocyia ¢ MOJIoKoM. Kak pacripeneneHsl 3TH KHUIKOCTH IO COCYJaM.

6) Boponos, ITaBinoB, Jlepuikuit u CaxapoB — YeThIpe TAJAHTIMBBIX MOJOMABIX yenoBeka. OJMH M3 HUX TAHIOP,
JpYTOi XyN0XKHUK, TPETHH-TIEBell, a 4eTBepThI-ucaTens. O HUX M3BECTHO cieaytomee: BopoHoB u JleBunxuii cunenu
B 3ajie KOHCEpBATOPHM B TOT Beyep, KOTAa MeBel AeOITUPOBaNT B COJbHOM KoHLepTe. [1aBnoB M mucartenb BMecCTe
MO3UPOBaJM XyHOXKHMKY. Ilucartenp Hamucan Ouorpaduueckyro moBecTh o CaxapoBe M coOupaercs Hamucatb O
Boponogse. BoponoB nukoraa He cisimian o Jlesuiikom. Kto yem 3anumaercs?

7) Tpu pgpyra 3aHsuid IepBOe, BTOPOE, TPEThE MeCTa B COPEBHOBAHHUSAX YHHUBepcHanbl. Jlpy3bst pasHOM
HallMOHAJILHOCTH, 30BYT MX I10-pa3HOMY, U JIIOOSIT OHU pa3Hble BUABI criopTa. Maiiki npennodyuraer 6acker0oi U urpaer
Jy4ire, 9eM amepukanen. M3pannstsaue CaliMOH Urpaet Jrydire TeHHUCHeTa. Urpok B KpHKeT 3aHsT nepBoe Mecto. Kto
sBigercs apecrpanuiinem? Kakum cnoptom yBiekaercst Puuapna?

8) Tpwu neBouku Mamra, Puta, Jlena nouwtu rysste. Ha ynuie ObU10 jKapko, 1 OHE KyNHIH MopoxeHoe «benkay,
«Crpenka», «["arapa». Kakoe MoposkeHOE Kynuia Kaxaast U3 IeBo4ekK, eciu Jlena kynmia He «benky» u He «['arapy», a
Pura — ne «I"arapy».

9) B xomuare naxomasatcs Komst, Cera, Omns. Kaxkaplii 13 HUX CUANT HA OTAEIbHOM MeOenn (KpoBaTh, CTYI, TUBAH).
N3BectHO, uTo Koms cuaut He Ha cTyne U He Ha kpoBaTH. CBeTa He cuauT Ha ctyje. Kto rae cuaur?

10) Ha crone nmexxat pydka, Kapaumami, (GpIomactep, KpacHOr0, CHHETO M 3€JIEHOro mBera. M3BECTHO, 4TO pydka
JIKHUT MEX]y TIPEIMETOM KPAacHOTO U 3ejieHoro 1BeTa. Kapanaani 1mbo 3eneHslii, 1100 CHHUIA.

11) Opmaxxmsl B ApTeKe 3a KPYIJIBIM CTOJIOM OKa3ajaoch msarepo pebst u3 Mockebl, Cankt-Ilerepbypra, Hosropona,
ITepmu, Tomcka: Jlenuc, Urops, MBan, Anema, Cepreii. MockBuu cujen Mmexjay TomudeM U Cepreem, CaHKT-
netepOypxer] - Mexay Jenucom u Uropem, a HanmpoTuB Hero cujen nepMsk u MBaH. Anema Hu pasy He Obul B CaHKT-
IerepOypre, a Jlennc He Op1Ban B Mockse u TomMcke, a Tomud ¢ Mropem peryisipHo nepenucbiBatorcsi. Onpenenure, KTo
B KaKOM TOPO/I€ JKUBET Ka>K/IbIi U3 peOsIT.

12) Ha ynure, BctaB B KPYXOK, OecenyeT ueTbipe aeBouku: Ausi, Bamst, Haas, [ans. JleBouka B 3eJI€HOM IJIaThe —
He AHA W He Bans - cTOMT Mexay IeBOUYKoil B roiayOoMm mmathe W [anedd. /leBouka B OelOM IIIaThe CTOUT MEKAY
JIEBOUKOM B pO30BOM Iu1aThe U Banei. Kakoro nsera miatbe y Kakaoi u3 AeBoyek?

13) Tpoe rononreii: Komst, Tuma u KOpa BmoGnensr B Tpex aeByniek: Anto, Jleny, Buky. Ho sta moGoBs 6Ge3
B3auMHOCTH. Kousi JIIOOMT JeBYIIKY, BIIOOJEHHYIO B IOHOINY, KOTOpbIi soOut Jleny. uma mioOUT neBYyILIKY,
BIIIOOJICHHYIO B IOHOIILY, KOTOPBIH JioouT Buky. Jlena e mobur IOpy.

14) CocraButh 6a3y 3HaHuii mo ckaske “Pemka”. ®akrtamu B 3TOW 0a3e MOKHBI OBITH YTBEPXKICHHS THUIA
TaHEeT(X,Y). CocTaBUTh NpaBmiIa, ONPEEIIAIONINe: KTO MEePBBIA TAHET PENKy, KTO MOCIETHUH TSHET peKy, KTO TSHET
nociie 6abKu, KTO TSHET Ha YETBEPTOM MeECTe.

15) Hansl uncina X, Y, Z, T. X menbiie Yu menbme T; Y 6ojbme Z u 6osbme T; Z 6onpme X u Mensine 1. B
KaKOM TOPSJKE PacIIONIOKEHbI ATU YUCIA.

JlabopatopHast padota 7. ['onoBoiomku. IrpoBbie mporpaMMsl.

Hpumep 1. HaprucoBats KOHBEPT, HE OTPBIBAs KapaHaalla OT OyMaru u He MPOBOJIS JBa pa3a Mo OJHOW U TOH XKe
nuHu. BBeneM 0603HadYeHMs, pedpa — TAaTHHCKUMY OyKBaMU, BEPIITUHBI - IE(pamu.

3HaHMA O CTPYKTYpeE rpada MOXKHO NPEACTaBUTH CIIEAYIONMM o0pasom: 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).

Pemenuem 3a1aum N0JDKEH SBUTHCS CIIMCOK MPOUIEHHBIX pedep rpada, mprudeM JUIMHA ero J0JKHA OBITh paBHA §,
U B HEM HE JOJDKHO OBITh IOBTOPSIONIUXCS pedep, 9TO MOYKHO OIHUCATh 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-rexymias Bepiumna rpaga, a P-cincok npoiineHasix pebdep. [lepoe npaBmiio o3Ha4aeT, 4To €CI AJIHHA CITUCKA
P mpoiineHHBIX BEpIINH CTAHOBUTCS PaBHOH §, TO CIIMCOK P BBIBOAWTCS Ha mevyars. DTO NPaBHIIO OIPaHUYMBACT
PEeKYpCUBHBIH 1Iepedop BepIINH U pedep, MPOBOAMMBIN BTOPBIM MTPaBUIIOM. BTOpoe npaBuilo sIBJISIETCSI TeHEPaTOPOM
nepebopa, oHo mepebupaet npeaukarts! “rebro()” u Haxomut Takoe pedbpo R, u3 Tekyuieit Bepunsl T B HOBYIO H,
4TOOBI OHO HE NMPHHAUIEKAIO CIIUCKY P, 3aT0 3T0 pedpo nobaBisieTcsi B Ka4eCTBE T'OJIOBEI K CIIUCKY P, 1 mouck
JAIBHEHIIeTo ITyTH IPOU3BOAUTCS YK€ U3 HOBOM BepIInHBI H.

Hpmmep 2. [Iporpamma “Yranait uyncno”.

[Iporpamma 25. Jlornueckas urpa «Yragai 94ucio»

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.
/*mHopMarys U NoIp30BaTeNsI ™/
give_info:-makewindow(1,7,7,"",0,0,25,80),
makewindow(2,7,7,"Yranaii uucno", 2,20,22,45),
nl, write("3to urpa Yramait uncno"),
nl, write(" 3aragato uucio us"),
nl, write("unrepsana [1,100]"),
nl, write("s1 6yay mojacka3siBath Gonbiie"),
nl, write("wmu Menbie 3axymantoe uncio"),nl,
nl, write("Koma Oynems rotoB- Haxkmu space bar"),
nl,readchar( ),
clearwindow.

/*BBITIOTHCHNE UTPHI*/
play_it:-generate_rand(A),

play_it_sam(A).

/*renepanus ciy4aiiHoro yucia*/
generate_rand(X):-

random(R),

X=1+R*100,

nl,write("4 3aragan yucio"),
nl,write("Teneps aemno 3a Bamu"),nl.

/*3ampoc K moJIB30BaTeNro */
play_it_sam(X):-

nl, write ("Beenute cBoii Bapuanr"),
nl, readint(G),

test_and_tell(X,G),

play_it_sam(X).

/* mpoBepKa | Bbaua pe3ysbrara*/
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.

/*BbI1aua coOOImEeHuiT*/
say_too_big:-nl, write("3araganHoe unciio 6osbme").
say_too_small:-nl, write("3araganHoe 4yncno MeHblie").
say_you_got_it_right(X):-nl, write("BsI npassr"),

nl,write("s1 3aragan ", X),
nl, write(" 1o HoBbIX BcTpeu!"),
nl, write("Haxxmure space bar"),
nl,readchar( ),
exit.
Goal
play _the game.

Hpumep 3. Urpa bame — 23 cimuku. Ha ctose 23 cimukw, 2 urpoka mo odepenu 6epyt ot 1 10 3 crimuex,
MPOUTPABLINM CYUTAETCA TOT, KTO BO3BMET MOCIEIHIOK0 CIIHUKY.
IIporpamma 26. Jlornueckas urpa «Hrpa bame — 23 cnuukm»



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).

/*mpaBuno st 00pa3oBaHUs OKOH™/

do_windows:-makewindow(1,7,7,"",0,0,25,80),

makewindow(2,7,7,"Urpa 23 cnimuku”, 1,5,22,40),

nl, write(" {o6po mosxanosats!"),

M=23, H=0, C=0,

nl, write("Bcero ",M," crnmuku" ),

nl, write("ITo ouepenu Mbl Oyaem nepememiarh " ),

nl, write("crimuku B cBou Ky4ku'"),

nl, write("3a pas moxHo B3sTH 1, 2, 3 crimaku'),nl,

nl, write("IIpourpaet, TOT KTO 3a0€peT MOCIEIHIOK CIIHYKY"),
nl, write("Urak, naunem, Bcero ", M, "cm."),nl,

nl, write("s B3sz1 ",C," crr. Ber B3suma ", H, " cm."),nl.

play(M,H,C):-play_it_again(M,H,C).

/*mpaBuiio onpeneneHus nmooenurens*/

play_it_again(M,_, ):-

M<=0,

nl, write("Bsr Beiurpanu!"),

nl, write("Haxxmute nr00yro KiIaBuiy 1uist Beixoma'),
readchar( ), clearwindow, ! exit.

play it again(l, , ):-

nl, write(" I Beiurpan!"),
nl, write("Haxxmute 1r00y10 KinaBuiy ajst Beixoaa'),
readchar( ), clearwindow,!exit.

play_it_again(M,_, ):-

nl, write("Bamr xox"),

nl, write("CkosibKO CIIMY€EK BbI XOTUTE B3ATH?"),
readint(Hn),

M2=M-Hn, H2=Hn,
write("Ocranocs ",M2,"cm."),
nl,write("Moii xon"),

random(F), Rea=1+3*F,
real_int(Rea,Rint),

M3=M2-Rint,

nl, write(" 6epy ",Rint," cm."),

nl, write("Ocranocs ",M3, " cm."),nl,
M7=M3,H7=H2,C7=Rint,
play_it_again(M7,H7,C7).
/*BCriIoMoOraTebHOE MPaBUI0™*/

real_int(Re,In):-In=trunc(Re).

Goal

play_the_game

1)

3agaHus 1J1s1 CAMOCTOATEILHOU padoThI

OTFa)IaTI) 4YuncCJiio, 3arafaHHo€ KOMIIbIOTEPpOM, MAKCUMYM 34 3

IOIIBITKH.

2) 23 cnimuku. Pa3paboTtaTh BEIMIPHILIHYO CTPATETHIO AJIsl KOMIIBIOTEpA.
3) Hwmeercs nBa cocyna —Ha 3 u 5 mutpoB. Kak oTMEpUTh ¢ HX OMOIIBIO 4 JTUTPa BOIbI?
4) PemnTe 3ama4y o epeBo3ke pepMepoM yepes peKy BOJKa, KO3bI, KAIlyCThI.

5) PackpacuTh IUIOCKYIO KapTy Tak, 4TOObl HUKAKHE JBE CMEXHbBIE OOJACTH Ha HEH He ObUIH
packpaieHsl B OJMHAKOBBIH 1BeT. B Habope 4 1BeTa.

ITone asisg packpacku

a

b | c |

e |

Tabmuma 9.



6) JlabupuHT 3a7aH MATpPULCH COSTUHCHHUI, B KOTOPOU AJIs K&XKAOH Mapbl KOMHAT yKa3aHO, COCANHCHBI
11 oHM KopugopoM. IlocTpouts myTh nepexoja U3 KOMHATHI “‘a” B KOMHATy “Q’”:

Tabsuua 10.

[osne st 1abupuHTA

A|/B|C|D|E|F|G
Al-]112]0/0[0|0]|0
B{1|-]1]0[1]0]0
c|{of1]-/1(0|0]|0
D{O0O|O|1|-]1|0]0
E|O0]1(0]2]-]0]0
F{|0[|0|]0O]|]0]|2]0]O0
G|0|0|O0O]|]0O|21]0] -

7) Wmeetcs n roponos. HekoTopbie U3 HUX COSAMHEHBI JOPOraMi U3BECTHOM IHHBIL. Best cuctema
JOpOT 3a7aHa KBagpaTHOW MaTpuuei N*N, siaement aij<0, ecitn MeKILy ropoaaMu JOPOTH HET, B IPOTHBHOM
Clly4ae paBeH PacCTOSHHUIO MEXKIY FOPOJaMH.

8) 3aman mabupunT. Hamumure nporpaMmy 1uisi HAXOXKICHUSI MapIIPyTOB IS BEIXOa M3 3TOTO
nabupunTa. Havamo mapmpyta Touka O. 3akpameHHas KIeTKa — CTeHa.

Tabmnmma 11.

9) Bbiku
U KOpoBbl. VIrpok A BBIOMpaeT CEKpETHBIH KOA, MPEICTaBISAIOUIMK MOciaeqoBaTeabHOCTh U3 N paziIM4yHbIX
necstuanbix 1udp (N=4). Urpok meiTacTcs yramaTh 3aJyMaHHBIH KON M CIpAIIABAacT MIPOKa A O 4HCIe
“ObIKOB” (“OBIKM” - KOJMYECTBO COBIAJAIONMX LU(P B OAMHAKOBBIX IO3MLMUSAX MPEANOIaraeMoro Hu
3aJyMaHHOTO KOJIOB; YHCJIO “KOPOB”- KOJHMYECTBO COBHAJAIOMIMX IM(P, BXOAAINIMX B IPEANOIaraeMblil U
3aJlyMaHHBI{ KOJ], HO HaXOJAAIIMecs Ha Pa3HbIX HO3UIUX).

JlabopatopHnas pabota 8. O6padotka (aitnos. [Ipenukatsl 11t paboTH ¢ daiimamu
deletefile(DOS_filename)-ynanenue ¢aiina
save(DOS_filename) —coxpanenue daitna
renamefile(old_DOS_filename, new_DOS_filename)-nepenmenoridBanue ¢aiina
existfile(DOS_filename)-npoBepka Ha Hanmuuue Qaiiia ¢ TAKUM UMEHEM
flush(file_domain)-c6poc maHHbIX U3 BHYTpeHHETO Oydepa, OTBEJEHHOTO IS JAHHOTO YCTPOWCTBA 3aIIUCH
disk(Path) —Be1G0Op AMCKOBOJA M MyTH JOCTYIIa
dir(Path, File_spec, File_name) —Tlepemenoii Path momken ObITH MPHUCBOCH KOPPEKTHBIH My Th TOCTYMa, TIepemMeHHas File_spec
3a/1aeT PacHIMPEHUE MPEICTABIIAIONICH HHTEepeC Ipymibl (aitioB. JlaHHBINA MPEAUKAT BRIIACT KaTAJOT MMEH (DaiiIoB ¢ 3a1aHHBIM
pacipeHrem; Bbl MOXKEeTe BRIOpaTh Cpe/ii HUX HYXKHBIN U Haxkath Enter. imst ¢aiina 6ymet npucBoeHo nepemenoit File_name.
[Ipu omyicanny (ailTOBEIX JOMEHOB THIT JOMEHA 3aIIMCHIBACTCS 110 JICBYEO CTOPOHY OT 3HAKa PaBEHCTBA, @ UMs IOOMEHa 110
NpaByo.
IIpumep:
file=datafile
file=datafilel;datafile2
openwrite(datafile,filename) - otkpsiTre daiina s 3anucu win co3nanue, riae datafile- BBeneHHHbI MOIB30BaTEIEM
¢aiinossrii momew, filename-ums daitna 8 DOS, teneps cebutku Ha datafile 6yayt o3nauats obpamenue k filename.
writedevice(datafile) -nasnauenue ¢aiina B kauecTBe yCTPOMCTBA 3aIMCH
openread(datafile,filename) - otkpeiTHe (aiina st YTeHMs.
readdevice(datafile) -nasnauenue ¢aiina ycTpoHcTBOM ITCHUSI
openmodify(datafile,filename) - otkpriTrE daiina s peakTHPOBAHMS, yKa3aTellb MOMEIIAETCs B HaYalo (aiiia, CMECTUTh
yKa3aTelnb MOXKHO TIpH TioMotu npeankara filepos.
openappend(datafile,filename) - otkpeiTie daiina a1 1o6aBiIeHKs JaHHBIX B KOHel daiina.
closefile(datafile) -3akpriTne daiina
PaccmoTpum nmpumMeps! paboTsl ¢ daiinamu.
Hpumep 1. BeiBectn nH(bOpMALHIO Ha SKpaH JuUcIuies U B (ailsl Ha AuCKe.
[Iporpamma 27. 3anuck JaHHBIX B (aiiin
Domains
str = string
file = datafile
Predicates
data(str)



write_lines
Goal
openwrite(datafle,"filel.dat™),
write_lines,
closefile(datafile).
Clauses
data(""Crapomy roxy ocraebre medanm,!").
data("3abymsre 06H Iy, Oemy.").
data("TosBKO yCIexoB, 370POBhS U CUACTHSL,").
data("Msr Bam sxemaem B HoBom romy!").
write_lines:-
data(Line),
write(" ",Line),nl,
writedevice(datafile),
write(" ",Line),nl,
writedevice(screen), /*nss BeIBO/IA JTaHHBIX HA dKpaH™/
fail, write_lines.

Hpumep 2. BriBecTu nanHble Qaiiia Ha SKpaH.
[Iporpamma 28. Utenne qaHHBIX U3 (aiina
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.
Hpumep 3. 3anucath B (aiin aHHBIE, BBOAUMBIE C KIIaBUATYPBI
IIporpamma 29. 3anucs B (aiiin JaHHBIX, BBOAUMBIX C KJIaBUATYPHI
Domains
file = datafile
dstring, cstring = string
Predicates
readin(dstring,cstring)
create_a file
Goal
create_a_file.
Clauses
create_a_file :-
nl,nl,
write("Tloxanyiicra, BBeuTe mOIHOE UMs (aitna."),
nl,nl,
readIn(Filename), openwrite(datafile,Filename),
writedevice(datafile),
readIn(Dstr),
concat(Dstr,"\13\10",Cstr),
readin(Dstr,Cstr),
closefile(datafile).
readin("done", ) :- 1.
/*BBOJI TAHHBIX 3aBEPIIUTCS TTOCIe Boja ciosa "done
readin(_,Cstr) :-
write(Cstr),
readIn(Dstrl),
concat(Dstrl, "\13\10",Cstr1),
writedevice(datafile),

n*/



readin(Dstrl,Cstr1).

Ipenukats! 1i1st paboTHI C (haidnamMu MPSIMOro AOCTyIa
Openmaodify(fn,filename)-ces3piBaet noruueckoe ums ¢aiina fn ¢ umenem daitna
Filepos(fn, pos, mode)-ycranasiuBaer ykazatenb (aiiia B 3a1aHHYIO O3UIHIO

Tabmuma 12.

JleiicTBHE CHCTEMBI IIPH OTIepalsX ¢ paiilaMu IpSIMOTo JOCTyIIa

Pexxum mode JlelicTBUS CHCTEMBI
0 CwMmenenue OepeTcs OTHOCHTEIBHO Hadaia daiina
1 Cwmemenue O6epercss OTHOCHUTEIIBHO TeKYIIESH MO3HIINN
2 Cwmemenue OepeTcss OTHOCHTEIBHO KOHIA (haiima

Hpumep 4. [lanHbIe, BBOOUMEIEC ¢ KJIABHATYPHI, 3aIHCaTh B (hailir mpsIMOTro JOCTyIIA.

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,

readin(Filename),

openwrite(datafile,Filename),

closefile(datafile),

openmodify(datafile,Filename),

write("Beexure ctpoky"
readIn(Dstr),

)lnll

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",
write(Cstr),
writedevice(screen),

Cstr),

write("Beeaute ctpoky"),nl,

readin(Dstrl),
Index1 = Index + 40,

write_read_more (Index1, Dstrl).

pad_str (Instr,Instr,Length) :-
str_len(Instr, Testlength),
Testlength >= Length,!.
pad_str (Instr,Padstr,Len
concat(Instr,"-" ,Newstr),

gth) :-

pad_str(Newstr,Padstr,Length).
pumep 5. BeiBecTn Ha PKpaH 33JaHHYIO CTPOKY (haiiia mpsSMOro JTOCTyTa M BbIIaya UX Ha SKpaH

Domains
file = datafile
Predicates
read_a_random_access_file
Goal
read_a_random_access_file.
Clauses
read_a random_access_file:-

Iporpamma 30. 3anucek TaHHBIX B (a1 PSAMOTo TOCTYTIa

IIporpamma 31. BeiBox qanHbIx U3 (aiina mpsmMoro I0CTyma

write("Please enter filename:"), nl, readin(Filename),



openread(datafile,Filename),
write("Type 1n record number: *),nl,
readreal(Record),

Index = (Record - 1) * 40,
readdevice(datafile),
filepos(datafile,Index,0),
readIn(Cstr),

write(Cstr), nl,nl,

write("Press the space bar."),nl,
readdevice(keyboard),
readchar( ),

closefile(datafile),

exit.

3agaHue 1J1s1 CAMOCTOATEILHOH padoThI
1) B oaiine 3amaHa MOCIEAOBATENPHOCTh LENBIX YHCEN, HAHTH CYyMMy 4YHCEN, MPEAICCTBYIOIIMX HEPBOMY
OTpHIATEILHOMY.
2) Tlepenucath gaHHBIE (aiiia B 0OpaTHOM MOPSJIKE.
3) BeriBecTH Ha 9KpaH JaHHBIC (aiina B HeyOBIBAIOIIEM TIOPSIIKE.
4) 3anmcatb pe3yJbTaT CIOKCHUS YHCell, COACpKAIIMXCs B (aiilax B TPETHid.
5) Ilepenucatp uncina u3 ¢aiina B Ipyro, TonmcaB 3a KayKIbIM €ro KBaapar.

JlabopatopHas padota 9. Co3aanue muHaMUYeCKOM Oa3bl qaHHBIX. [IpeaukaTh 11 paboThl ¢ 0a30i TaHHBIX

Jnist onucaHus MpeNKaToB IMHAMUYECKOI 0230l JaHHBIX NpeaHa3HaueH pas3zen database. basa qanueix (BbJ1) HaszbiBaeTcs
TUHAMUYECKOH IMOTOMY, YTO BO BpeMst pabOTHI MOKHO 00aBIISITh, YIAIATh CONEpIKaIIecs B HUX yTBEepKACHUS. [{pyras BakHas
0COOCHHOCTh TUHAMUYECKHUX 0a3 TaHHBIX COCTOHT B TOM, YTO OHA MOJKET OBITh 3alycaHa Ha TUCK M CYMTaHA C IUCKA B
ONEPAaTUBHYIO MAMATh.

WHorma npeArnodTUTEeT-HO HIMETh YacTh nHpopMmanuu b/] B Bume yTBepxkeHuni ctatnaeckoit bJI. DTu maHHBIe 3aHOCSATCS B
TUHAMUYECKYIO cpa3y Mocie aKTUBU3AINH MporpaMMEl. B obmmem cinydae, mpeankatsl cratndeckoit B/l mMeroT npyroe uMms, HO Ty
ke caMyro (JopMy MpeCTaBICHUS JaHHBIX, YTO U NPEIUKAThl JUHAMUYECKOH.

[penukatsl 1u1s paboThl ¢ AuHaAMu4eckon B/

Asserta 3anocut HOBBIi (akT B b/, HOBBI (hakT nmomemnaeTcst nepes BCEMH y)Ke BHECEHHBIMU YTBEPIKACHHUSIMU.

Assertz nomemiaer HoBbIH (akT B B/] 3a BceMr MMEIOIUMUCS YTBEPKACHHAMHU.

Retract ynanser yreepxxaenue u3 b/I.

Save coxpaHseT HaXOAIIYIOCs B oriepaTuBHOM mamstu bJl B TekcToBOM (haitie. CHHTAKCUC 3TOTO MPEAnKaTa TaKOB
Save(DOS_file_name)

consult(DOS_file_name) cuutsiBaet B mamsite ¢aiin bJ]

readterm(Domain, Term) ucross3yercs asst YreHus U3 (aiiia 00beKTOB, OTHOCSIIMXCS K OMPE/ICIIEHHOMY B IpOrpaMMe
JIOMEHY.

Ipenukar findall mo3somnsier cobpath Bce nmeroruecst B 6a3e TaHHBIE B CIIHCOK, KOTOPBI MOXET OBITh MOJIE3EH MPH
JlanbHelnei padbore.

B kauectBe npumepa paccmorpuM B/] 1o urpokam ¢yr6onbHbIX KoMaHn, b1 1omyckaer clienyonme onepamnun:
nobaBneHue, yaaneHne u MpocCMOTp AaHHBIX. JTa mporpamma cosnaet b/l u comepxut e€ B onepatnBHOM maMstu. J{iist paboThI ¢
Hell HCTIOJIb30BaICs MpeauKar player ¢ aprymentamu p_name-umMs urpoka, K_name-uassanue kiy6a, p_number-aomep urpoka,
pos-mo3uitus urpoka, height -pocr, weight-sec, nfl_exp-crax Beictymnenuii, college-yuebHoe 3aBezeHme)

[porpamma 32. InHamuueckas 6a3a naHHBIX «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.
[*baza nanueix ¢hytoor™/
player("Usanos Usan","Cnaprak",13,"3", 205,90,3, "TTTIN").
player("Tlerpos Iletp"," Tunamo",96,"n3", 185,78,4, "I'TK").
player("Cunopos Hdeuuc","JTlokomorus",69,"s", 190,88,2, "T'TY").
player("Baceukun Unss","Topmeno",5,"s", 195,80,5, "TTTIN").
player(" Anexcees Juma","LICKA",1,"n", 165,67,2, "I'TK").
player("Kapmos ITagen","3enunt",12,"8",170,74,1, "TKK").
/*KOHEI HayaJIbHBIX JaHHBIX*/
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:-
retract(dplayer(_, , , , , , ,)),
fail.
clear_database:-!.
do_mbase :-
assert_database,
makewindow(1,7,7," FOOTBALL DATABASE ",0,0,25,80),
menu,
clear_database.

menu :-
repeat, clearwindow,
nl,
Wt (" FHFdkkdkkdkededokdoddkokk dodeokokok sescskssescsn 1) |
write(" * 1. lo6aBnenue HoBoro urpoka B B[ * "),nl,
write(" * 2. Y nanenue urpoka u3 bBJ| * ") nl,
write(" * 3. [IpocMOTp JaHHBIX * )l
write(" * 4. Beixox U3 mporpamMMsl *)nl,
Wt (" FHFdkkdkokdokededok koo dodeokokok sk 1) |

write(" IMoxanyiicta, caenaiire cBoit Bei6op 1,2,3 or4: "),
readint(Vibor),nl,process(Vibor),Vibor = 4,1.
/* lobasnenue nudopmanuu 06 urpoke B b1 */
process(1) :-
makewindow(2,7,7," lo6aenenue nanusix",2,20,18,58),shiftwindow(2),
write("Beeaure, noxanyiicra:"),nl,
write("Wmst urpoka: "), readln(P_name),
write("Ha3Banue xiry6a: "), readln(K_name),
write("Homep urpoka: "), readint(P_num),
write("ITo3umuto: "), readIn(Pos),
write("Pocr: "), readint(Ht),
write("Bec: "), readint(Wt),
write("Crax BoicTyruienuii: "), readint(Exp),
write("HasBanue yueGHoro 3aBenenus: "), readln(College),
assertz(dplayer(P_name, K_name, P_num,Pos,Ht,Wt,Exp, College)),
write(P_name," no6asnen 8 B/1"), nl,!,
write("Press space bar. "), readchar(_),
removewindow, shiftwindow(1).
[* Y nanenune */
process(2) :-
makewindow(3,7,7,"Y nanenue nanusix",10,30,7,40),shiftwindow(3),
write("Beeaute umst yaansemoro urpoka: ), readln(P_name),
write(P_name," ynanen u3 B "), nl, !,
write("Press space bar."), readchar(_), removewindow,
shiftwindow(1).
/* TIpocMOTp JaHHBIX 00 Urpoke™/
process(3) :-
makewindow(4,7,7," TIpocmotp ", 7,30,16,47), shiftwindow(4),
write("Beeaute umst aist npocmorpa: "), readin(P_name),
dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College),nl,



write(" YIMs urpoka : ",P_name),nl,
write(" HazBanue kiy6a @ ", T_name),nl,
write(" Homep urpoka  :",P_number),nl,
write(" Tlo3urus : ", Pos),nl,
write(" Poct : ", Ht), nl,
write(" Bec ;" Wt),nl,
write(" Crax Beictyrutennit : ",Exp), nl,
write(" Yue6noe 3asenenne : ",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, nanusix uer."),nl,
write("W3sunuTe, moka!"),nl,!,
write("Press space bar."),readchar(),
removewindow,shiftwindow(1).
/* Beixon */
process(4) :-
write("To noBsix BeTpeu! ), readchar( ),exit.
[*O6paboTka ommbku™/
process(Vibor):-
Vibor<1, error; Vibor>5, error.
error:-
write("Tloxanyiicra Beibepute uucio ot 1 10 4"),
write("(Press the spase bar to continue)™),readchar( ).

3anaHue JJ19 CaMOCTOSATEIbHON padoThI
Moaunduuunpyiite nporpammy, 100aBUB B MEHIO ITyHKTBI:
BeiBOI crincka UTPOKOB.
CoxpaHeHHUE JaHHBIX B (Qaii.
Bri6opka gaHHBIX 10 | U3 TpEX KPUTEPHUEB.



JlabopatopHnas padota 10. [Ipumenenue si3pika st pemenus 3agad M. Co3ganue SKCIEPTHBIX CUCTEM
Hpumep 1.Paccmorpum npumep IC ans uaeHTUGUKAIME TOPOIbI codak. OHA MOMOTaeT MOTEHIIMATHLHOMY X03SIMHY BBIOPATh

nopoay Cc00aKH B COOTBETCTBHUE C OIPCACIICHHBIMU KPUTCPUAMU.

B nannoit OC ncnonp3yroTcs cleayoIte XapakTepUCTUKY:

N~ E

Koportkas mepcts;
JnvHHas mepceTs;

Poct mennme 30 1r0MMoOB;
Poct menbIIC 22 TIOMMOB;
HuskomocaxeHHBIN XBOCT;
JnuHHBIE yIIu;

Xopoumii xapakrep

Bec 6omnbire 100 ¢yHTOB.

Ka)KZ[aH XapaKTCpUCTHUKa IJIst KOHerTHOﬁ OpoOabI 160 BEpHa, 0o He BCpHA. I[J'IH Kax 01 opoJabl CIpaBCJIMBLI CIICAYIOIIUEC
XapaKTCPUCTUKU!

XapakTepuCTHKU cobak

ITopona XapaKTepUCTHKU

AHTIHACKHN OyIIBIOT 1,457
INonuas 1,4,6,7

Jor 1,3,6,7,8
AMep.roHyas 1,5,6,7

Kokep-cianuaiib 2,4,5,6,7

Wpnavackuii ceTTep 2,3,6

Kommn 2,3,5,7
CenbepHap 2,5,7,8

*JKermepT 1o mopoaaM codax™/
/*Ha3nauenwue: Jlemonctparus padoter IC*/
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,"anrnuiickuii 6yapaor”,[1,4,5,7]).
rule(2,"ronuas",[1,4,6,7]).
rule(3,"zor",[1,3,6,7,8]).
rule(4,"amepukanckas ronyas",[1,5,6,7]).
rule(5,"kokkep-cnanuens",[2,4,5,6,7]).
rule(6,"upnannckuii cerrep”,[2,3,6]).
rule(7,"xkomnu",[2,3,5,7]).
rule(8,"cenbepuap",[2,5,7,8]).

/*Xapakrepuctuku’*/
cond(1,"kopoTtkomiepcTras").
cond(2," nymuHOIIIEpCTHAS").
cond(3,"pocrt Huke 30 mroiiMoB").
cond(4,"pocrt Huke 22 110HMOB").
cond(5,"Hu3KOMOCAXKEHHBIN XBOCT").
cond(6,"6onpume ymm'").
cond(7,"xoporuii xapaktep").

Tabmauua 13.

[porpamma 33. «OkcnepT 1Mo mopogam codaky



cond(8,"sec 6oxee 100 dynTOB").

do_expert:-
makewindow(1,7,5 ,"OKCITEPTHA CUCTEMA",0,0,25,80),
show_menu.

repeat.

repeat:-repeat.

[*BriBog MeHIO*/

show_menu:-
repeat,
Write("***************************") , n I ,
write("*****[Jo6po moxkanmoBaTs!*****") nl,
write("™* *M,nl,
write("*****1-KOHCYIBTALUS ¥ ¥ * > ****1") |
Write("*****2_CHHCOK**************") , n I ,
Wl'ite("*****3'BBIXOZ[************** *"),1’11,
write("* *,nl,
write("****Cnenaiite cBOl BeIOOp****") nl,
readint(X),
process(X),fail.

[*O6paboTka 1 mynkra MeHro “Koncynpramus™*/
process(1):-
do_consulting,
readchar( ),
shiftwindow(1),
clearwindow.
[*O6paboTka 2 myHkra MeHio “BbiBox crincka”*/
process(2):-
makewindow(2,7,7,"",5,20,12,25),
topic,
readchar( ),
shiftwindow(1),
clearwindow.
/* O6paboTka 3 myHKTa MeHI0 “Brixoq”*/
process(3):-
removewindow,
exit.
[*BoiBoj mopoa cobax™/
topic:-
rule(X,Y, ),
write(X,". ",Y),
nl,fail.
topic.
/*Koucynpranus™®/
do_consulting:-
test(1,List),
rule(_,X,List),
write("Bam Bei6op:" ,X),!.
do_consulting:-
write("Mse xaJb, 4To He cMor Bam momoub.").
/*TectupoBanue™*/
test(9,[]):-.
test(1,[N|List]):-
cond(N, Text),
makewindow(2,7,7,"",5,20,10,35),
write("Bompoc:-", Text,"?"),nl,
write("'1-m1a"),nl,
write("0-uer"),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).

3aganus A8 caMOCTOSATeILHOI padoThI

Pa3paboTarh IKCIEPTHYIO CHCTEMY, TEMY BBIOpPATh CaMOCTOSITENbHO. OTUET AOJDKEH COMEPIKATH CIIEAY 0L
MYHKTBI:
Tema OC.
Haznadenue, BO3MOXHOCTH IPOTPAMMBEL.
Pa3paboTtath cTpyKTypHO-(hYHKIIMOHATIBHYIO CXEMY.
Omnpenenuts 6a3y 3HaHHH, pa3paboTaTh MEXaHU3M BBIBOJA, HHTEP(DEHC MPOrpaMmBl.
ITo xkakuM mapameTpam mporpamMMy MOKHO OTHECTH K Kiaccy DC.

appwbE

JlabopatopHas pabota 11. [IpnmeHeHIe HEHPOCETEBOTO IPOTHOZUPOBAHUS
npu mogbope KazipoB

OcHoBHBIE BO3MOKHOCTU nporpammbl NeuroPro

e  CosznaHue HEUPOIPOEKTA;

e [loakmoueHue K HeifponpoekTy ¢aiina (6a3bl) JaHHBIX;

e  PenaktupoBanue ¢aiina JaHHBIX;

e JloOaBneHue B HEHPOMPOEKT HEHPOHHOI CETH CIOMCTON apXUTEKTYPHI C YUCIIOM CJI0eB HelpoHOB oT 1 1o 10,
YHCIOM HeHpOHOB B citoe — 10 100 (dnciio HeHpOHOB IS KAXKAOTO CII0S CETH MOXKET 337aBaThCs OTAEIBHO);

e  Bribop anropurma o0y4eHus, Ha3HaueHHE TPeOyeMOi TOYHOCTH ITPOTrHO3a, HACTPOKKA MapaMeTPOB HEHPOHHOM
CeTH;

e  OOyueHne HEHPOHHOW CETH PEIICHUIO 3aJaul MPEACKa3aHNs W KIacCH()UKAIINY;

e  TectupoBaHmUe HEHPOHHOM ceTH Ha (hailile JTaHHBIX;

e  BrluncieHue nokasaTeneil 3HAYMMOCTH KaXJ0TO U3 BXOAHBIX CUTHAJIOB ISl PEIICHUS 3a1a4l, COXpaHEHUE
BBIYHCIICHHBIX ITOKa3aTelIe 3HaYMMOCTH B (aiiie Ha AHCKe;

e  VhpoluieHue HEMPOHHOMU CETH;

e [eHepauus u BU3yaiu3aLus BepOaTbHOTO OMUCAHUSI HEHPOHHOM ceTH. PelakTHpoBaHue U COXpaHEHUE
BepOaJIBbHOrO ONMKMCaHKsl HEHPOHHOM ceTH B (paiiye Ha TUCKe;

e  CoxpaHeHHE HEHPOIPOEKTA.

®opmartsl ¢aiiioB

B kagectBe (pailiioB maHHBIX (ComepKaIIuX OOYYArOIIyI0 BRIOOPKY AJIs HEHPOHHBIX CETEH) HCIOMB3YIOTCA (Qaiipl popMaToB
DBF(¢dopmatsr maketoB Dbase, FoxBase, FoxPro, Clipper) u DB (Paradox). BoaMoxHO uTeHHE U pelaKTHpOBaHUE THX (DaiIoB
U COXpaHeHHe M3MEHEHHBIX (ailioB Ha mucke. [IporpaMma He HakJIaAbIBaeT OrpaHMYCHHH Ha YUCIO 3amuceil (cTpok) B (aiiie
JAHHBIX.

HHuTtepdeiic nporpamMmsl

s Toro, 4ToOBI clenaTh aKTUBHBIMH ITyHKTHI MEHIO IPOTPaMMBbI, HEOOXOAWMO OTKPBITH (haili, comeprkamuil BXOAHYIO
uH(bOpMANHUIO ISl co3aanus Helipocetn. Takum ¢aiimom siBisietcs ¢aiin dpopmara dbf. Ero MoxHO co3math caMOCTOSTENBHO B
nporpamme Excel 2003 miti OTKpBITh yKe co3nanublii B hopmate dbf daiin.

lexnute o kHomke Co34aTh, B HOBOM OKHE HaXKMUTe OTKPHITH (haitn maHHbBIX. OTKpoiiTe daiin.

OTkphBITHI (haiin oToOpaskaeTcsi B COOCTBEHHOM OKHE, TI'Zleé NPEIOCTaBISETCS BO3MOXHOCTh €r0 pefakTHpoBaHMsA. [Ipu
MOAKIIIOYEHHOM (haiijie JaHHBIX MOXKHO IIPOBOJIUTH OTIEPAIIMH CO3IaHUs HOBBIX CE€TeH, NX 00yUYEHUsI, TECTUPOBAHUS U YIIPOLICHHUS.

st co3panust HOBOM HEHPOHHOM ceTH He0OX0MMO HaXaTh KHONKY “HoBast ceTs” B OKHE HEHPONPOEKTa U 3aI0JIHUTH OKHO
JUIl CO3JaHUSl HEMPOHHOW CETH: MOATBEPAUTE CTATyChl BXOIHBIX MOJEH, BBIXOJHOrO MOJs, YCTaHOBUTE Tum mnons -
KOJINYECTBEHHBIH, Ha BkIagke CTpyKTypa CETH YKaXKUTE YHCIO CIOEB HEMPOHOB M YMCIO HEHpOHOB B cioe. HaxxMuTe KHONKY
Co3nats.

Jlanee paccMOTpPHUM CTaBIINE aKTHBHBIMHU ITYHKTHI MEHIO IIPOTPaMMEI.

MeHro mporpaMMBI COAEPIKUT CIIETYIONTNE ITyHKTHI, OTHOCAIINECS K HEHPOHHBIM CETSIM U paboTe ¢ HUMU:

®@aijia - 0a3zoBble omepanuu ¢ (ailaMy, BKIIOYAas CTaHJAPTHBIC OINIMHU: CO3/1aTh, OTKPHITh, COXPAHNUTH, COXPAHHUTH Kak,
BBIXO/I.

HeiipoceTs - onepanuu ¢ HelipoHHBIMU ceTssMU. Onepanus BBIIOIHAETCS HaJ aKTUBHOW B JaHHBIA MOMEHT B HEHPOIPOEKTE
HEWPOHHOM! CEThIO U BKIIIOYAET B CEOsI CIIEAYIONINE OIIIHH:

* OOyueHue - 00yueHHe HEHPOHHOI ceTn;



* TectupoBanue - TeCTUPOBAHUE HEUPOHHOM CETH;

+ CoKpalleHHEe YHCIIa BXOJAHBIX CHTHAJIOB - YaJICHHE HAMMEHEE 3HAYMMBIX BXOJIHBIX CUTHAJIOB;

» CoKkpalllcHHEe YHCIIa CHHAIICOB - YaJICHHE HAMMEHEE 3HAYMMBIX CHHAIICOB CCTH;

* CokpallleHle YUClIa HEOJTHOPOAHBIX BXOJIOB - YJaJIeHUE HaMMEHee 3HAYMMBbIX HEOJHOPOIHBIX BXOJ0B HEHPOHOB CETH;

* PaBHOMEpHOE YNpPOIIEHHE CETH - COKpalleHHe 4YHuCla MNPUXOASIMIMX Ha HEUPOHBI CETH CUTHAJIOB 0 3aJaHHOTO
IM0JI630BATEIIEM;

* BuHapu3amnus CHHAIICOB CETH - IPUBEICHIE 3HAYCHUI BECOB CHHATICOB M HEOJHOPOIHBIX BXOJIOB HEHPOHOB K 3HAYCHHSM -1
ul;

* BepbOanm3anus - reHepanus BepOaIb-HOTO OMMCaHus HeHPOHHOH ceTH;

* 3HAYMMOCTH BXOJIOB - TTOJICYET M OTOOpakeHIE 3HAYMMOCTH BXOAHBIX CHTHAJIOB HEHPOHHOM CEeTH;

. BOSMyH.IeHI/Ie BECOB CHMHAIICOB - ﬂ06aBJIeHI/Ie CﬂiqaﬁHBIX HOHi aBOK K B€CaM CHHAIICOB CETH.
& NeuroPro 0.25

®ain Mpaexa | HelpoceTe HacTpolika OkHo  Help

OfyueHHe. .. Fg
O]k
TecrtuposaHue
AHENW3 0BYYSOWErD MHOMECTBA. .. [
HefipoHHe!  COKPAULEHME YMCNE BXOAHEIX CMTHANGE. ..
m SLOEELETIE SIERERIETE o Hoeas cete

PEBHOMEDHOE YNPOLLEHWE CETH. ..

CoKpaleHe YHCna CMHancos ...

CoKpaleHe Y4Mcna HeoAHOPOAHEX BX0A0B. .. Konua cetu

EMHE|:M3ELIM§| EEC0B CWHaNCOE 1M HEOAHOPOAHBIX BEX0OA0E. ..
Bepbanuzauma YoanuTe ceTk
SHEYHMMOCTE EX0AHBIX JArHanoe CeTH

BosMylLLEHWE BECOB GMHANCOS. .. MapameTpel

Paiin nanHex: O 0aHHse MPOBHIA. dif

OTKPEITE chafn ABHHEIX |

Hacrpoiika - onepauuu 1o HacTpoiike HepoHHOU ceTn. HacTpoiiku neiCTBYIOT B IIpeaenax HEUPONPOEKTa, COXPaHIIOTCS B

(i)af/'me HeﬁponpoeKTa M BOCCTAHABJIMBAIOTCS IIPU €r0 YTEHHH ITPOTrPaMMON.
& NeuroPro 0.25

®ain Mpaexka HefpoceTs | Hactpoika Okno  Help

MeToa onTHMK3ELAK TPaAMEHTHBIA yoK
0| @] ¥ ]
HopMa HaKonneHKA 3HAYMMOCTIH 4 MoanduuposanHsi ParTan
Beca BUHAPM30BEHHEIX CMHEMNCOE } @ ConprA#eHHbIe rPaaMEHTE
PacwmpATE 3a4a4H1K MPM KOHTPacTMPOBaHKK BX0408 BFGS
HeRpoHHEIE CETH; TR TP e T T,
Iﬂﬁ!_ Hucno ExooHexnoned: 19 Hopag ety
Hucno ExOO0E CETH: 14 :
YWCAo EbxoOHEX Noneid: 1
YHMCND BEXOOOE CETH: 1 Konua catu
Cnoid 1: 10 HelpoHoE
Cnoi 20 10 HefpoHoE YNanuTE CETE

Cnoid 3: 10 HelpoHoE

[MapareTpel

Oy 1aHHOTO MyHKTa MEHIO:

* MeToz ONTUMU3AIMH - BEIOOP METO/a ONTHUMH3ANUU JUIS 00ydeHus ceTH. M3 Tpex pealn30BaHHBIX B HACTOSIIEE BpeMs B
nporpaMMe MeTOJOB (TPaJMCHTHBIA CIYCK, MOIU(pUIMPOBAaHHBIN napTan-MeTo]] (ParTam) u MeTox compsKeHHBIX TPAIHCHTOB)
MIpU CO3JaHUK HEUPOIIPOEKTa aBTOMaTHUecKu npeanaraercs ParTarm.

* Hopma HakoImieHHs 3HAYMMOCTHU - BEIOOP HOPMBI HAKOILICHHS TPAIMCHTA TP MOJCYETE TOKa3aTeNiei 3HAYMMOCTH, HHAYEC
TOBOPSI, IOKA3aTeNIb COBOKYITHOM OmMOKY ceTu. [Ipu co3maHun HeHpomnpoeKkTa aBTOMATHYSCKH BRIOMPACTCS HOPMa B BHJIE CYMMBI
MOJYJIEH.

Coxkpalenue 4ucja HeOHOPOAHBIX BXOJ0B - yJIaJICHHE HAaUMEeHee 3HAUNMBIX HEOJHOPOIHBIX BXOJIOB HEUPOHOB CETH;

PaBHOMepHOe yNpolleHHE CeTH - COKpalleHHWe 4YHClia TMPUXOSAIMHMX Ha HEHPOHBI CETH CHUTHAJIOB JIO 3aJIaHHOTO
M0JI30BATEIIEM;
Bunapu3ainusi CHHANICOB CeTH - MPUBEJICHIE 3HAUESHUH BECOB CHAIICOB U HEOJHOPOIHBIX BXOJIOB HEUPOHOB K 3HAUEHUAM -1

ul;
Bep6anu3anms - reHeparys BepOoaIbHOTO ONMCaHNs HEHPOHHOH CeTH;
3HAYMMOCTh BXOJ0B - [10JICYET U OTOOpa’KeHNE 3HAYMMOCTH BXO/IHBIX CHT'HAJIOB HEHPOHHOM ceTH;



Bo3mymeHnne BecOB CHHAICOB - J00ABJICHHE CITy4aiHBIX ITONPABOK K BECAM CHHAIICOB CETH.

Hacrpoiika - onepauun o HacTpolike HelpoHHOI ceTu. HacTpoliku neiicTBYIOT B Ipejenax HeHponpoeKTa, COXpaHsIoTCs B
(haiine HeWPONPOEKTa U BOCCTAHABJINBAIOTCS IIPH €0 YTEHUH ITPOIPaMMOH.

Onuuu JaHHOTO MYHKTa MEHIO:

Merto onTHMHU3aUMK - BEIOOp METoJa ONTUMM3ALMH Uil 00ydeHust ceTH. V3 Tpex peann3oBaHHBIX B HAcTOsIIEe BpeMs B
mporpaMMe METOZOB (TPaIueHTHBIA CIYCK, MOIU(UIMPOBAaHHBIN mapTan-mero] (ParTam) um MeTon compspkeHHBIX TPaIreHTOB)
IIPU CO3aHUM HEUPOIIPOEKTa aBTOMaTHUeCKH npeanaraercs ParTar.

Hopwma HaxkomieHns! 3HaYMMOCTH - BBIOOP HOPMBI HAKOIUICHUS TPAAUEHTa IPH MOCUETE TOKa3aTelei 3HaYMMOCTH, HHAYE TO-
BOpsI, TIOKAa3aTeNlb COBOKYIHOW ommOku cet. IIpu co3maHny HEHpONpOeKTa aBTOMAaTHIECKN BBHIOMPACTCS HOPMA B BHIE CYMMBI
MOJYJIEH.

IlocTanoBKa 3aga4u

[Ipu npueme Ha ciyxOy B opranbsl BHyTpeHHHX nien (OB/l), moctyruieHnu B BbIcLIee 0pu audeckoe yueOHoe 3aBegenne MBI
P® xaxaplii KaHAUAAT MPOXOAUT OOCICIOBAHUE C MOMOIIBIO PA3IMYHBIX METOJMK, HANPABICHHBIX Ha ONMEPATUBHOE U YIOOHOE
oOcneoBaHUE IICUXOJOTMYecKod cdepbl WHIAMBHAA (MOTHBBI, IO3HABATENBHBIE MPOLECCH, CaMOOLIEHKA, JIMYHOCTHBIC
0COOCHHOCTH, COIIMAILHO-TICUXOJIOTMYECKUE KauecTBa U Jp.).

OpHako JaHHBIC, TIONyYeHHBIE B pe3yNbTaTe 0OCICNIOBaHMWs, B JaJbHEHIIEM HCIONB3YIOTCS HedddekTuBHO. B 3TO# cBs3M
BO3HHKACT HEOOXOAMMOCTH pa3pabOTKA METOIVKH, IPUMEHEHHE KOTOPOH JaBaio OBl BO3MOXKHOCTH COIIOCTABJISATH PE3yJIBTATHI
TECTHPOBAHUS CIyIIaTeNeH BHICIINX y4eOHBIX 3aBeaeHuit MBJI PD c cocTosHMEM MX yCIEBaGMOCTH, MUCIHIUIMHBL, a TaKXkKe
3¢ exTHBHOCTRIO manbHelmel padotel B OB/l M ocymecTBIsATh MOANEPKKY OOOCHOBAHHBIX DEIICHHH HpH IMpHEeMe JIHIl Ha
ciyx0y B OB/l mn Ha y4ueOy B Beicmie yueOHbIe 3aBencHus MB/I PO. MIMeHHO Takas MEeTOIUKA TMO3BOIHUT 0o0Jice Ka9eCTBCHHO
OCYLIECTBIISITh MON00p coTpynHukoB B OB/l m ciymareneil s BBICHIMX IOPUIUYECKHX M TO0XKAPHO-TEXHUYECKUX y4eOHBIX
3aBenienuid MB/[ PO.

Jlis mocTpoeHus HeHpoceTeBOM MOEIH U ee MPAKTUIECKOT0 IPUMEHEHHUS UCTIONIB30BaJINCh Pe3yIbTaThl TECTUPOBAHUS JIHI,
MOCTYTAIKUX Ha yueOy B JanbHeBOoCTOUHBIHN topuanyeckuii nHCTUTYT MBJI P®. O0yuarorias BbIOOpKa COCTOUT U3 PE3yJIbTATOB
tectupoBanus 270 aburypuentoB JJBIOU MBJI P® nuuHOCTHBIM ONpocHUKOM KeTTena u OleHOK COCTOSIHUS UX TUCIUTUINHBI,
YCIIEBAEMOCTH, a TaKXKe OLIeHOK 3((eKTUBHOCTH UX nocieaytomei padotsl B OBJI. Paciumdposka oneno4nsix mkan Kerrena
nprBecHA B Ta0uI. 1.

Tabmuna 1 — MaTeprperanus oneHOYHBIX GakTopoB KeTrena

®daxTop WuaTepnperanus pakTopoB
Bl
A «3aMKHYTOCTh — OOIIUTEIHHOCTHY
B HHTEJJICKT)
C «9MOIMOHANbHAsI HEYCTOMYMBOCTh — AMOIMOHAJIbHASL YCTOHUMBOCTEY
E «TIOJTANHEHHOCTh — JIOMHHAHTHOCTB)
F «CIep>KaHHOCTh — SKCIPECCUBHOCTHY
G «TIOJIBEP>KEHHOCTh YYBCTBAM — BBICOKAasi HOPMATUBHOCTH ITOBEJICHUS
H «pobOCTh — CMEJIOCTHY
I «OKECTKOCTh — YYBCTBHTEILHOCTBY
L «JIOBEPYHBOCTh — I10JI03PUTEIEHOCT)
M «IPAKTHYHOCTh — PA3BUTOE BOOOPAKEHHE
N «TPSIMOJIMHEHHOCTh — JUINIOMaTHYHOCTH)
8] «YBEPEHHOCTb B ce0€ — TPEBOYKHOCTH
Q1 «KOHCEPBAaTH3M — PAJUKAIM3M»
Q2 «KOH(MOPMHU3M — HOHKOH(POPMI3M»
Q3 «HU3KUHI CAMOKOHTPOJIb — BBICOKHH CAMOKOHTPOIIb»
Q4 «pacciabJIeHHOCTh — HANPSHKCHHOCTH)

OOy4eHHBIE COOTBETCTBYIOIIMM 0OO0pa3oM HCKyccTBeHHbIe HeWpoHHble cetn (HC) cmoryr mporHo3mpoBath Ui
nocrynatomero B JIBIOU MBI P® oneHKy cocTOSIHHS JUCHUIUIMHBI U YCIIEBAEMOCTH C TOPU30HTOM IIPOTHO3UPOBAHUA 4 rofa u
3¢ pexkTHBHOCTD €ro MocaeaAyIoNIe paboThl ¢ TOPU30HTOM TporHo3upoBanus 7 net. Ooyuenne HC menecoobpazHo MpOU3BOIUTH
Ha HefipormmuTaTope Neuropro 0.25, KOTOPBIH YCIEITHO MPUMEHSETCS TSI PEIICHNS PAa3INIHBIX HEPETYIIPHBIX 3a1ad.

IMocjien0BaTeIbHOCTH BHINMOJHEHHST PadOTHI

1. 3amyck nporpammHoro Heiipoumuratopa «NEUROPRO 0.25».
«ITYCK» — «[TPOTPAMMBI» — «NEUROPRO» — «NEUROPRO 0.25» (Mnu sipneik Ha pabodeM croie)
2 Hauaio paGoTs! B HelipouMuTaTope.

«DANI» — «CO3IATh» — «OTKPBITh ®AVJT JAHHBIX»
Otkpeite ¢aitn manaeix JABIOU.dbf, comepkamuii pe3yabTaThl TECTUPOBAHHUS W SKCIEPTHBIE OIEHKH IPOTHO3HPYEMBIX
napaMeTpoB, HEOOXOUMBIC JJIsT OOYICHHS CETH.



lenkHyTb 1€BOM KHOIIKOW MBIIIH (JI.K.M.) Ha IIpebIAyIeM OKHe (0e3 UMEHH)

Haxars kHOnKy « HOBA ] CETb».

YCTaHOBUTBH BXOABI U BBIXOJIbI CETHU:

none «NOMER» He ncnons3yercs;

nosne «DISCIP» He ucnoms3yercs;

none KUSPEV Ay He ucronp3yercs;

noae «RABOTA» BeIXOIHOE, THII IOJISI KOJWYECTBEHHBIH, TOYHOCTH 0,1.

3. 3amaTh CTPYKTYpY CETH:

YHCIIO0 CII0EB — 1;

YHCII0 HEHPOHOB — 16;

xapakrepuctuka — 0,1.

Haxars kHOnIKY « CO3/IATD».

B BepxaeM Menio Haxkath «KHEPOCETh» — «OBYUYEHME» — nocie okonuanus o6yuenus — «[OTOBO.

OnpenenuTs MUHUMANbHOE KOIUYECTBO HEIPOHOB ISl pellieHUs JaHHOW 3a/1auu:

4. Haxats «KOIIUSA CETH».

5. B«CTPYKTYPE CETU» u3MeHUTh KOJTUUECTBO HEHPOHOB.

Hanee ¢ 1. 3 no 1.4 BKIIOYUTEIBHO.

INIPOTHO3NUPOBAHNE.

6. HlenkHyTH JI.K.M. Ha TaOJUIIE C TaHHBIMH.

7. BwiOpats caenyroumue myHKTH MeHIO: « TABJIMLIA» — « JOBABUTD 3AIINChy.

Co3nate HOBBIH MyHKT (Ne 271) ¥ 3aIIOJMHATE €r0 MPOW3BOJIBHBIME YHCIIaMU, B AuanazoHe oT 1 mo 10 (mepeMerneHne MexIy
cronbramu kHOTIKOH «TABY» mm «cTpernka BIpaBo»), KpoMe KOJIOHKH IporHo3upyeMoro napamerpa (PABOTA).

[IenkHyTh 1.K.M. Ha npeabaymeM okae (bes numenn).

13 Bepxuero Menio Beiopath «KHEMPOCETh» — « TECTUPOBAHUEY.

[TepemecTuThCsl B KOHEL TAOJIHIIBI M TOCMOTPETH 3HAYEHUE IPOTHO3UPYEMOro Mapamerpa.

3aKphITh OKHO TECTHPOBAHUS.

8. OreHKa ceThl0 3HAUMMOCTH BXOJHBIX CUTHAJIOB (B HAaIlleM Cllyyae OLCHOYHBIX IKan Kerrena, 3a kKakqoH M3 KOTOPBIX
CKpBIBA€TCA YepTa Xapakrepa).

«HEMPOCETb» — «3HAUMMOCTb BXOIHBIX CUTHAJIOB».

BeimumuTe camble BaXHBIE, C TOUKH 3PEHHS CETH, OIICHOUYHBIE IIKAJIBI M 3aKPOUTE OKHO.

9. IToBTOPHUTE € 1.2, UCTIONB3YS B KadecTBe IporHozupyemoro napamerpa «JUCLUTIIIMHY» u «YCIIEBAEMOCTDby (o
ouepen).

IoskcnepumenTHpoBath ¢ yrpouiernem cetn K HEMPOCEThy — «YITPOILLIEHMEy.

10. ITosnp3ysch MOTyYEHHBIMH AWArpaMMaMH 3HAYMMOCTH BXOIHBIX CHTHAJIOB CHOpMYJIHpYyHTe B KadecTBE BBIBOJA, KAKHE
KayecTBa JINYHOCTH, 10 KerTeny, BIUSIOT HAa AMCIMIUIMHY, ycCleBaeMOCThb M 3(QeKTHBHOCTh pabOThl BBIIYCKHHKOB BBICIIHX
yueOHbIX 3aBeneHuit MBJI PO.

11. OpopmMuth OTUET.



Jlabopatopnast pabota 12. HelipocereBoe nporHo3upoBanue KojeOaHnii KOTUPOBOK BaIOT

Kypc gonnapa CLUA k poccuiickoMy pyBnio Ha cerofHa 6 dpespans 2015, cocTasun 68.6113.

Hata Kypc

06.02 68.6113
65.4470
B7.7727
03.02 69.6640
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[TporHo3upoBaHue KakuX-JIMOO HECTAOMIBHBIX SKOHOMHYECKHMX IIOKa3aTeledl CONPSDKEHO C MHOXECTBOM TPYAHOCTEH,
00YCJIOBJICHHBIX pa3inYHbIMU (pakTopamu. OIHAKO KpPAaTKOCPOYHBIH NPOTHO3 BO3MOXKEH U 3((PEKTHBHO NpPUMEHSETCS B
AQHATUTUYECKON paboTe pasIMYHbIX OPTraHU3aLHH.

1.

CocraBere B MS Excel Tabnuiy, comepxariyro kotupoBku Bamot ¢ 01.01.2015 r. mo 06.02.2015 r.

(Ha3BaHUS CTOJIOIOB MHIINTE AHTTHACKAMHI OyKBaMH).

Tabnnna 2 — Odurnmansasie Kypesl 1B PO (USD,EUR) Ha stHBaps, dheBpans 2015 1.

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

Coxpanure Tabnuiy B Qopmate Excel (mns mampreiimero pemaktupoBanus) U B ¢opmare DBF4 (mns pabotsl B
Heifiponmutatope). Coxpanenne B popmate DBF4 BozmoxkHo Tompko B Excel 2003.

2. Cospaiite, 00yunTe, IPOTECTHPYUTE, YIIPOCTHTE 1 BepOaM3yiiTe HEMPOHHYIO CETb.

3. I[Io oOydeHHON HEHWPOHHON CETHM BBHIOJIHHWTE TPOTHO3 Kypca mouapa CIHA ¢ ropusoHTOM
nporao3upoBanns 3 aus (¢ 07.02.2015 mo 09.02.2015).

4. Ioctpoiite B Tabmmanom pemakrope EXCEL nuaHMIO TpeHma ¢ ypaBHEHHEM B BHIE IONWHOMA 2
CTETIeH! U MPSAMOW) M BBITIOHUTE MIPOTHO3 Brepen. [IpoBenuTe KOppesIMOHHBIA aHAIN3 TIOKa3aTeNeH.

5. CpaBHUTE pe3yJbTaThl MPOTHO3UPYEMBIX MapaMeTPOB, MOIYYCHHBIX C HCIOJIb30BAaHUEM HEHPOHHBIX
cereii u Excel.

6. JIOTIOJIHUTE CaMOCTOSTENBHO U OoTpeaakTupyiite B MS Excel tabnuiry, KOTHPOBKAMH IPYTHX BAOT

(me menee 5). Kypcel BamioT mpuBe[eHbl B mpuiokeHnd. Hampumep, aBcrpammiickuii gomtap AUD/RUR,
anrnuiickuit ¢yar crepmuaros  GBP/RUR, marckue kpousr 10 DKK/RUR, menckue kponsr 10 SEK/RUR,
ykpautckue rpuBHbl 10 UAN/RUR, typeukue mupet TRY/RUR, mseiinapckue ¢panku CHF/RUR, simonckue
tiersr 100 JPY/RUR (23,2498) u mp. Tlocnenusist kononka — posnap. Coxpanure tabmuiy B ¢opmare DBF 4,
KOTOPBIA TOICPKUBAET MporpaMMa HEHpPOMMHTATOP. BBINONHHTE NPOrHO3 KOTUPOBOK BANKOT C TOPH30HTOM
NPOTHO3UPOBAHHMS 3 IHS.

7. Cprenaiite BBIBOABI M 0YOPMHUTE OTUET MO BHIOJIHEHHOI 1a00paTOpHO# padorTe.

JlabopatopHas pabota 13. HefipoceTeBoe pacmo3HaBaHUE CIOKHBIX 00pa3oB (TEKCTa)

Yactb 1

1. Banycrute Microsoft Excel.

2. OcraBbTe NEPBYIO CTPOKY ITyCTOIA.

3. Hcmomp3ys nudpoByro konupoBky OykB (A-1, b-2, B-3, I'-4...), 3amumuTe Opyr mMOoA IpyroM clieBa HAIpPaBO
tpu cioBa CAJIBJIO, AEBET, KPEAUT (kxox kaxaoi OYKBEI B OTIEIEHON sSTYEHKe), MPOHYMEPOBAB CTPOKH B MOCIIETHEM
cToJIoIE.

4. Beigenure nmoiaydeHHYIO TaOmuIy (B T.4. M OCTaBJICHHYIO IIyCTOH NEPBYIO CTPOKY) M COXpaHHTEe B (hopmare
DBF 4. Orkpoiite ¢aiin uyepes mporpammy NEURO PRO 0.25 («®AWJI» — «CO3IATb» — «OTKPBITh ®AMJI
JAHHBIX»).

5.  Haxwmure knonky « HOBAS CETb» u 3aaiiTe BBIXOIHBIM CUTHAJIOM CTOJIOEI] C HyMepaluel CTPOK.

6. Ycranosure TourocTh 0,01.

7. Haxwmure kHOTIKy «CO3IATbDY.

8. B BepxueM MeHio Haxkmute KHEMPOCETby — «OBYUEHUE» — nocie okonuanus o6yuenns — «COTOBOy.

9. IlenkHuTe J1.K.M. Ha TabIUIE C TAaHHBIMHU.

10. Bribepure cnenyromue myHKTH MeHIO: « TABJIMIA» — « IOBABUTDH 3AIINCh».

11. CozpnaiiTe HOBBII IIYHKT, HAITICAB IU(PpaMH JIFOO00E CIIOBO C OIIHOKOH.

12. Cuoporrosupyiite, ucronb3ys «HetipoceTs» — « TecTupoBaHue».

[TporHo3upyemslii mapameTp A0JDKEH OBITH OJIM3KHM K ITOPSAKOBOMY HOMEpPY CIIOBa.

Yacts 2

1. 3amycrure Microsoft Excel.

2. OcraBbTe NEPBYIO CTPOKY MyCTYIO.

3. Hcnons3ys mudpoByto komupoBky OykB (A-1, b-2, B-3, I'-4...), HanumuTe B CTPOKY TPH ONpEICICHUS
(HanpumMep, moporoBas, JMHEHHas, cUrMouAajibHas). B cienyromeil cTpoke HaNMIIMTE JIPYTYIO Bapualuio HOHATHH,
nepebpaB, TaKUM 00pa3oM, BCE€ BO3SMOXKHBIE BapHaHTHI (IOJDKHO MOMYYUTHCS 6 CTPOK C Pa3HBIMU COYETAHMSIMH QD).
[IpoHy™MepyiiTe nOTy4eHHBIE CTPOKH Iudpamu oT 1 10 6.

Tabmmna 3. — Kogupoka andasura 1o HOpsIKOBOMY HOMEPY OYKB

A b B r )i E E K 3 "
1 2 3 4 5 6 7 8 9 10
" K JI M H 0 I P C T
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4. Bpigenure noyy4eHHYIO Ta0uuily (B T.4. ¥ OCTABJICHHYIO ITyCTOM MEPBYIO CTPOKY) U coxpaHute B popmare DBF
4.01kpoitre daiin uepes nporpammy NEURO PRO 0.25 («®@AUID» — «CO3JIATh» — «OTKPBITh ®AIII JJAHHBIX»).

5. Haxwmure kHoniky « HOBASI CETb» 1 3a7aiiTe BRIXOJHBIM CUTHAJIOM CTOJIOCI] ¢ HyMepaluei CTpoK.

6. Ycranosure TouHOCTH 0,01.

7.  Haxwmure kHorky «CO3/1ATb».

8. B Bepxaem MeHio HaxmuTe KHEMPOCETby — « OBYUEHUE» — nociie okonuanus o6yuenns — «<COTOBOy.

9. IllenkHuTe J.K.M. Ha TAOJIMIIE C JAHHBIMHU.

10. Bribepure cnenyromue myHKTH MeHIO: « TABJIMIIA» — « IOBABUTDH 3AIINCH».

11. [dobGaBpTe 3amuch, HAMCAB TPH OIPECIICHIS, B IPOM3BOIBHOM IOPIIKE JOMYCTHB He Ooee 5 ommuboK (MOKHO
MPOCTO BCTABUTH 5 HyIeit). OcTaBbTe IMOCIEHIO KOJIOHKY ITyCTOMH.

12. Cuoporuosupyiite, ucrons3ys «HeipoceTs/TecTupoBanuey.

13. TIporHo3upyemsblii mapaMeTp JOJDKEH OBITH OJM3KUM K MOPSJIKOBOMY HOMEpY 3alliCH, BAPHAIMIO KOTOPOH BBI
BBIOpasy.

14. Cdopmynupyiite BbIBOABI 1 0opmuTe X0 padboThl Ha [TK.

4.1.2. TectupoBaHue

Tema 1. HexoTophie H3BECTHBIC MOJIEIIN MaTEMAaTHIECKOM (pr3uKH

Tema 3. Mozpenuposanue npoueccos qudy3un u nepeHoca

4.1.2.1. Ilopsaok npoBeaeHHUsI.

TecTupoBaHrne NPOXOAWT B NMHUCHMEHHOM (popMe WM C HCIOIB30BAHHEM KOMITBIOTEPHBIX cpeiacTB. OOydarommMics moiydaeT
OTIpeZIeIEHHOE KOJIMYECTBO TECTOBBIX 3afaHuil. Ha BeImonHEHWE BhIAETSETCS (DUKCHPOBAHHOE BpEMS B 3aBHCHMOCTH OT
Kosm4ecTBa 3aJaHui. OlLieHKa BBICTABISIETCA B 3aBHCHMOCTH OT IPOLIEHTa IPABUIIBHO BBINOJIHEHHBIX 3aAaHuil. TecTupoBaHue
MPOBOJUTCS 1O Bapuantam. B kaxnom Bapuante — 10 TecTOBBIX 3a7aHMi. 32 KaXKAbli NpaBUIBHBIA OTBET Hauucisercs 1 Gaju.
Htoro 3a TecTUpoBaHUE CTYAEHT MOXKET 3apaboTats 110 10 Gaymios.

Hioke npuBeieHbl IpUMEpHBIE 3a1aHusl. [10HbIH OaHK TECTOBBIX 33/laHUH XpaHHUTCS Ha Kadepe.

4.1.2.2 Kputepun oneHMBAHHUS

OueHka OTJIMYHO CTABUTCSH, €CJIH 00yYaromuiics:

86% mpaBUIBHBIX OTBETOB U OoJree.

OueHka XopoIuIo CTABUTCS, €CJIM 00yYaroImiics:

Ot 71% 1o 85 % npaBUIbHBIX OTBETOB.

OueHka y10BJ1eTBOPUTEIbHO CTABUTCS, €CJIM 00y4Yaromuiics:
Ot 56% 10 70% npaBUIBHBIX OTBETOB.

OueHKa Hey10BJIETBOPUTEIbHO CTABUTCS, €CJIU 00ydarommiics:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xaHue OLICHOYHOI0 CpeICTBA
Bonpoc 1. Ha xakue gacTu pa3fesnsioT OMMCaHNe CUCTEMBI IS IIeJiel MMUTAIMOHHOTO MOJISTUPOBAHUSA?

1)  JleTepMHHHPOBAaHHYIO M CTOXaCTHYECKYIO;

2)  IlpenBapuTensHYIO U yTOYHEHHYIO;

3)  CraTHYecKylo U JUHAMHUYECKYIO;

4)  JluHeiHbIe, TMHAMHYECKHE, CETEBbIEC, MACCOBOTO OOCITYKHBaHHS H T.J1I.;
5)  ®usuyeckylo U MaTEMaTHYECKYIO.

Bormpoc 2. KakoB nepBblif mar npu co3gaHuu Moaesn?

1)  OmpeneneHue CTPYKTYPbI CHCTEMBI;

2)  OmpexenieHue ee 1IEICBOr0 HA3HAYCHUS;

3) Bri0op Tuna Moxenu (JinHeWHas, TMHAMAYecKas U T.1.);
4) OmnpezeneHne BXOAHBIX TapaMeTPOB CUCTEMBI,

5) OmnpeneneHne BEIXOAHBIX TapaMETPOB CHCTEMBI.

Bomnpoc 3. Yto Takoe ycroitunBas cucrema?

1) OTCyTCTBYIOT peaKkIMy Ha BHEIIIHEE BO3CHCTBHE;

2)  Cucrema cama yCTaHaBIHMBAET [EJH QYHKIHOHUPOBAHHS M CTPEMHUTCS K HUM;

3)  Cucrema cTpeMuTCS MEPEilTH B ONTUMAIIBHOE COCTOSHUE, KOTOPOE B HACTOSAIIEE BPEMsI OTCYTCTBYET;
4)  Ilpu U3MEHEHHHU BHELIHUX YCIOBHN M3MEHEHHE COCTOSHHUS CHCTEMBI MAJIO;

5)  Cucrema, cTpeMsILIasicss COXPAHUTh CBOE COCTOSIHUE NP M3MEHEHUH BHEIIHHUX YCIOBHIA.

Bonpoc 4. Yro Takoe nouckoas cucrema?

1) OTCyTCTBYIOT peaKllMi Ha BHEIIHEE BO3/EHCTBUE;

2) Cucrtema cama ycTaHaBIUBACT IeNTH (QYHKIIMOHUPOBAHNS U CTPEMUTCS K HUM;

3) CucrteMa CTpeMHTCS IEPEUTH B ONTHMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSIIIEE BPEMS OTCYTCTBYET;
4) IIpu u3MeHEHNH BHEINHUX YCIOBUN U3MEHEHUE COCTOSIHUS CUCTEMBI MaJIO;



5) CucteMa, cTpeMiIascsa COXPaHUTb CBOE COCTOSHUE NTPH U3MEHEHUU BHELTHUX YCJIOBHIA.

Bonpoc 5. Uro Takoe neneyctpeMieHHas cucteMa?

1) OTCyTCTBYIOT peaklMi Ha BHEIIHEe BO3/eicTBuE;

2) Cucrema cama ycTaHaBIMBaeT HelH (YHKIIMOHUPOBAHUS U CTPEMUTCS K HUM;

3) CucteMa CTpeMHTCS IEPEUTH B ONTUMAIBHOE COCTOSIHUE, KOTOPOE B HACTOSIIEE BPEeMs OTCYTCTBYET;
4)  Tlpu U3MCHCHUHM BHEIIHHX YCIOBUH M3MEHEHHE COCTOSHUS CHCTEMBI MaJIo;

5) Cucrema, cTpemsmascsi COXpaHUTh CBOE COCTOSIHUE NTPH M3MEHEHNH BHEIITHHUX yCIOBHH.

Bormpoc 6. Yto Takoe akrorpaduaeckue dJeMEHTHI pEIICHs?

1) DJIeMEHTBI, KOTOPBIE MOKHO TTOIBEPTHYTh MPOBEPKE C IEBIO ONPEACICHUS NX HCTHHHOCTH;

2) DJIIEeMEHTBI, KOTOPBIE HEIb3sI TOABEPTHYTh IPOBEPKE;

3) DNIeMEHTBI, KOTOPbIe OYAyT BKIIOYCHBI B MOJIEIb;

4) DJeMeHTBI, UCKIIF0UYaeMble U3 MOJETH;

5) DJIeMEHTBI, BXOAAIINE B KPUTEPHI.

Bonpoc 7. Uto Takoe OLIeHOYHBIE SIEMEHTHI peIIeHus ?

1) DJeMeHTBI, KOTOPBIE MOXKHO MOJIBEPTHYTh NIPOBEPKE C LEIIBIO OMPEAENICHHS UX UCTUHHOCTY;

2) DJneMeHTBI, KOTOpBIE Helb3s MOABEPTHYTh IPOBEPKE;

3) DJIeMeHTHI, KOTOpbIe OyIyT BKIIIOUCHBI B MOJEIb;

4) DJIEMEHTHI, HCKIIOYaeMBbIE U3 MOIENH;

5) DJNIeMEHTHI, BXOSIINE B KPUTSPHH.

Bomnpoc 8. HyHo i IpoBepsATh AaHHbIE, TOJyYCHHBIE U3 JOKYMEHTOB, MJIM HHTEPBBIO C 3KCIIEPTaMu?

1)  HenyxHo s ohUIHATIBHBIX TOKYMCHTOB,;

2)  HeHyxHo, eciy SKCIepT NPU3HAHHBIN CHECHAINCT;

3) Hy>kHo, ecu KOMIIETEHTHOCTh 3KCIIepTa He MOATBEePIK/ICHA;

4) Hy»Ho, eciu TOKyMeHTHI Tekyuue (padoune), a He ouIHaIbHbIE,

5) Hy»HO npoBepsTh U CONOCTABIISATH C IPYTUMH HCTOYHUKAMHU BCE JIaHHbIE 0€3 UCKITIOUeHHH.

Bormpoc 9. ITouemy 3aKa3uvK OMKUCHIBACT IPOOJIEMY B HETOUHBIX  HEYETKUX (POPMYIUPOBKaX?

1)  Tloromy, YTO OH HE MaTEeMAaTHK;

2) 3TO HaM TaK Ka)KeTcsl, TaK KaKk Mbl HE 3HAKOMBI C ITPOOJIEMOH;

3) Ecnm Ob1 OH 3HaJT TOYHO B YeM CyTh IPOOJIEMBI M KaK €€ pelIaTh, OH cenai OBl 3TO cam;

4) VY pa3HBIX CIICHUAINCTOB PA3HbIN B3I/ HA OHO U TOXKE PEIICHHE;

5) 3aka34mk He 3HaKOM ¢ OBM.

Bompoc 10. [Touemy npu MozenupoBaHuy O0JBIIOE 3HAYEHHE PUIACTCS IUIAHMPOBAHHUIO COCTAaBa U 00BEMOB HCCIIEIOBATEIBCKUX
paboT 1 PYKOBOACTBY MPOEKTOM?

1)  Iloromy, 4TO 3aKa34YHMK XOYET 3HATH CTOMMOCTH PabOTHI;

2)  YTo6bl MpaBUIBHO OMPEICTUTh CTPYKTYPY MOJICIH;

3)  Yto6bl mpuBIeYb K paboTe CICHHATNCTOB 3aKa3unKa;

4) IToromy, 4TO BpeMEHHBIE U MaTepHabHBIE 3aTPAThl Ha MOCTPOCHHE aXe MIPOCTHIX MOJeNeil 0UeHb BRICOKH U HY>KHO TOYHO
3HATH, YTO JIOJKHO OBITH CJIENIaHO, a YTO JIEIaTh HEe HYXKHO;

5) IToromy, 4TO MaTeMaTHYECKHE METOIBI MOJICIIUPOBAHUS CIIOKHBL.

Bonpoc 11. Ha yem ocHOBaH cHCTEeMHBIH moaxoxn?

1)  Ha npusHanum daxTa, 4YTO U3 ONTHMAIEHOCTH SJIEMEHTOB CJICAYET ONTHMAIbHOCTD CHCTEMBI;

2)  HanpusHanHuM (akTa, YTO U3 ONTHUMAJIBHOCTH JIEMEHTOB HE CICAYET ONTHUMAIBHOCTD CHCTEMBI;

3)  Ha dakre, 4To HE3aBHCUMO OT TOTO KaK CHCTeMa MPUIIUIA B JAHHOE COCTOSIHHE, €CIIH B JaJbHEHIeM OHa OyIeT MeHATh
COCTOSIHMSI ONTUMAaJIBHBIM CITIOCOOOM TO U BECH TPOIece OyeT ONTUMAaIbHBIM;

4)  Ha ¢akre, 4TO €Clii CHCTEMa MPHIIUIA B JaHHOE COCTOSIHUE ONTUMANBHBIM CIIOCOOOM, TO HE3aBUCHMO OT TOTO KakK, B
JanbHeHeM oHa OyAeT MEHATh COCTOSHUS BECh Mpoliecc Oy1eT ONTUMAIBHBIM;

5) Ha pa3nenennu cucteMsl Ha HECKOJIBKO HOJICHCTEM, MOIAOIINXCS aHAIN3Y .

Bonpoc 12. B uem 3axmtogaercss CHCTEMHBIH oaxoa?

1) B TOM, 4TO HCCIIEIOBATEND MBITACTCS H3ydYaTh CHCTEMY B IIEJIOM, & He KOHIICHTPHUPOBATH BHUMAHUE HA €€ YacTsIX;
2) B cmocobe pasjeneHus CHCTEMBI Ha JJIEMEHTHI;

3) B ToM, 4TO HCCIIeI0BATEb NBITACTCS U3Y9aTh CUCTEMY [0 YaCTsIM;

4) 3T0 MpaBmiIa BEIOOpPA CTPYKTYPBI MOJIEIH;

5) 3T0 MpaBmIa BEIOOpA 3IEMEHTOB MOJIEIH.

Bormpoc 13. SIBnseTcs u CUCTEMHBIHN MOAX01 HAYYHBIM METOI0M?

1) Her, 3T0 MOAX0/ K HCCIEIOBAHHIO, OCHOBAHHBIH Ha 3/[paBOM CMBICIIE;

2) [a, 3T0 Hay4HBIA METO]] aHAIIN3a CHCTEM;

3) Her, 310 MeTOA pa3/eNeHUs CUCTEM Ha dJIEMEHTBI;

4) la, 3T0O Hay4YHBIN METO]] TOCTPOCHHS CTPYKTYPHBIX MOJIEIIEH;

5) [a, 9T0 MeTOoaMKa OTIPEeICIICHHS BAKHEHIIIIX (aKTOPOB.

Bompoc 14. Kak moHIMAaTh B3aUM0O3aBUCUMOCTH?

1) 3aBUCUMOCTh CHCTEMBI OT BHEIIHEH CPEIbI;

2) Bo3snelicTBue cucTeMbl Ha BHELIHIOO CPENY;

3) 3aBUCHMOCTH CHCTEMBI OT BHEIIHEH Cpe/ibl M OTHOBPEMEHHO BO3/IEHCTBHE CHCTEMBI Ha BHELIHIOIO CPELY;
4)  Hukakue AeiCTBHS B CIOXKHOI CHCTEME HEBO3MOMKHO TTOJTHOCTHIO H30JIUPOBATH;

5) BoszeiictBue ogHOTO (haKTOpa CUCTEMBI HA JIPYTOH.



Bonpoc 15. Uto Takoe NpOTUBOUHTYUTUBHOE MOBEACHUE?

1)  Koraa HeIOCTATOYHO METOIOB CTATHCTHYCCKOTO aHAIN3A;

2)  Korpaa BeIXOJHBIC IEPEMEHHbBIC OKA3bIBAIOT BIMSHUC HA BXO/IHBIC;

3)  Korna BHeceHHe TOrO WM HHOTO KOPPEKTHPYIOLIEr0 BO3ACHCTBIS MOXKET 0Ka3aThCsl Hed((EKTHBHBIM HITH MPHUBECTH K
00OpaTHBIM pe3yJbTaram;

4) Kornaa Henb3s 6€3 UCTI0Nb30BaHMs MAaTEMAaTHIECKUX METOIOB OOHAPYKHUTh CBSA3h MEXKIY (pakTOpamu,
5) Kornaa 3aBucuMOocTh MeXITy (pakTOpamMH OMUCHIBAIOT 00paTHOM QyHKIIIEH.

Bompoc 16. Kakas 3amada penraercst Ha dtarne npeodpa3oBaHus 3HAHUH O CHCTEME B MaTEMATHIECKYIO MOJIEIh?
1) OnpexeneHre Ha3HAYSHUS MOJIEINN;

2) OmpezeneHne KOMIOHEHTOB, KOTOPHIC HOJDKHBI OBITH BKITIOUEHBI B COCTAB MOJICIH;

3) Ompezesenne CTOMMOCTH UCCIIEN0BAHMS;

4) OmnpeneseHre MapaMeTpoB U MEPEMEHHBIX, OTHOCSIINUXCS K KOMITIOHEHTaM MOJIEINH;

5) Her npaBWIbHOTO OTBETA.

Bomnpoc 17. Kakoe rnaBHOe npoTHBOpedre HEOOXOANMO TIPEOA0IIEBATh TPU KOHCTPYHUPOBAHUN MOJIEIN?

1) JIuHEHHOCTH U HENUHEIHOCTD;

2) JleTepMHHHPOBAHHOCTD U CTOXACTHYHOCTD;

3) CrouMoCTb U CIIOXKHOCTH;

4) TIpocToTa B TOYHOCTH;

5) Ilone3HOCTh M OOLIHOCTS.

Bomnpoc 18. Yro Takoe nmpsimas 3agada?

1)  HaiiTu OTKIMK CUCTEMBI Ha 338JaHHBIC BXOIHBIC CUTHAJIBL,

2)  HaiiTu BXOJHbIC CHT'HANbI, BBI3BABIINE JAHHBII OTKIIHK;

3) Haiitu matemaTu4yeckoe OIMUCAaHNUE CUCTEMBI, €CJIU 3aaHbl BXOAHbIE CUTHANIBI U OTKIIHK;

4) Haiitu BXO/HBIE CUTHAJIBI, BBI3BABIINE JaHHBIH OTKIIMK MJIM MaTeMAaTHYEeCKOE OMMMCAHUE CUCTEMBI, €CITU 3a/1aHbl BXOJHBIE
CUTHAJIBI U OTKJIHK;

5)  HaiiTu CTpyKTypy CUCTEMBI.

Bomnpoc 19. Uto takoe oOparHas 3agada?

1) Haiitu OTKIMK CHCTEMBI Ha 3aJaHHBIC BXOJIHBIE CUTHAJIBI;

2)  HaiiTu BXOJHbIC CHT'HANbI, BBI3BABIINE JAHHBII OTKIIHK;

3)  Haiitu MaTeMaTHYECKOE OMUCAHHE CHCTEMbI, €CJIH 3a/1aHbI BXOJHbIC CUTHAIIBI U OTKIIHK;

4)  HaiiTi BXOIHbBIC CUTHAJIBI, BHI3BABIINE JAHHBINA OTKIUK WM MATEMATHYECKOE OMUCAHHE CHCTEMbI, €CIIH 3a/IaHbI BXOIHBIE
CUTHAJIBI U OTKJIVIK;

5) Haiitu cTpykTypy cucTeMsl.

Bomnpoc 20. YUto Takoe «4epHBIi SITUK» ?

1) HenuHeitHBIN SIEMEHT CHCTEMBI;

2) DIJeMeHT CHCTeMBI ¢ TUHEeHHOW (yHKIHeH;

3) Dnement cucteMbl, PyHKIHS KOTOPOTO HE BIUSIET HA TIOBEJCHNE MO/IEIH;

4) DieMeHT CHCTEMBI, HCKITIOYaeMbIi U3 PACCMOTPEHHS,

5) DremeHT cuCTeMBI, MPUPO/Ia KOTOPOTO HEM3BECTHA HITH MAJIO M3BECTHA.

3amanue 21.

IIponomxuTh U3yueHue riassl 4.

Br1Opath npaBUIIBHBIA BapHAHT OTBETA M OTMETHUTDH B KAPTOYKE OTBETOB.

Bormpoc 1. B kakux npenenax u3aMeHA€TCs KyMyJIITUBHAsI BEPOSITHOCTb?

1) (-1;0);
2) (-L1);
3) (1),
4) (0;1);
5) (-I;D).

Bomnpoc 22. [Ipoaenaiite CTO OMBITOB ¢ MOJEIBIO «IIBIHOTO MPOX0Xkero». OLeHNuTe pe3yapTaT. Beidepure cpeau nepedrncieHHbIX,
MIPaBUJIBHBIN OTBET Ha Bompoc: «KakoBa BepoOSITHOCTB TOTO, YTO Mpoias 10 KBapTanoB, OH OKaXXeTCs He ajiee 2 KBapTajoB OT
HCXOJTHON TOUKH?»

1) 0,6
2) 04;
3) 07
4) 05;
5) 0,33.

Bompoc 23. Uro siBisieTcsi 0CHOBOH U1t MACHTH(UKALIMY 3aKOHA pacipe/iesieHns?

1)  Tucrorpamma, IOCTPOEHHAS 0 TEOPETUUCCKUAM JAHHBIM;

2) ®dopmya GYHKIIHH paclpee/iCHus;

3)  Tabauia HaGIIOEHHUH,

4)  T'padux QyHKIUH pacupepeeHus;

5)  T'mcrorpamma, MOCTPOEHHAS MO SKCIIEPUMEHTATBHBIM JTAHHBIM.

Bompoc 24. SIpnsiercst 11 HECOBNa/IEHUE CPETHETO U AUCTIEPCUH HKCTIEPUMEHTAIILHBIX IJAHHBIX U TEOPETHYECKOTO PacHpeielICHHs
JIOCTaTOYHBIM OCHOBaHHEM, YTOOBI OTBEPTHYTh THIIOTE3y 00 MICHTHYHOCTH pactpeieeHui?

1) [a, Tak KaKk pacx0oKACHHE BO BXOJHBIX IapaMeTpax MpUBEET K elie 0oLl ommndke MOIeINPOBaHNUS;



2) Her, TpeOyOTCSI JONOIHUTENbHBIE OIIEHKH;

3) Ha;

4) Her;

5) Jla, Tak KaK mapaMeTphbl pacnpeaeieHuil TOKHBI COBIAIATh.

Bomnpoc 25. SBnsercs 11 coBmaaeHUe CPEIHEro M TUCTIEPCHU SKCIICPUMEHTABHBIX JaHHBIX U TCOPETUIECKOTO PacIpeIeICHUs
JIOCTAaTOYHBIM OCHOBAHHEM, YTOOBI TPUHATH TUIIOTE3y 00 MACHTHYHOCTH PACIIpeeIICHIH?

1) [la, Tak Kak MaTeMaTHYeCKOe OKUIAHNE U IUCTIEPCHS — TJIABHBIC TAPAMETPhI PACTIPEICIICHUS BEPOSATHOCTEH;

2) Her, TpeOyrOTCS JONOIHUTENBHBIE OLIEHKH,

3) Ma;

4) Her;

5) Jla, Tak KaK mapaMeTphl pacupeaeieHHi TOKHBI COBIAATh.

Bompoc 26. Uto moka3beiBaeT cTaTUCTUKA ¢2?

1)  TIpuHaIICHKHOCTH YKCIIEPUMEHTAIBHBIX JAHHBIX K HOPMAJIbHOMY pacrpeeeHuIo;

2)  PacxoxaeHue MeXy HaOIIOIaeMbIMH M OKHIAEMBIMHU 3HAYECHUSMH YaCTOT MOSIBJICHUSI CITyYaiHOU BEJTMYHMHBL;

3)  IlpuHamIeKHOCTh SKCIEPUMEHTABHBIX TAHHBIX K pacrpeneincHuio [lyaccona;

4)  TIpuHAATIEKHOCTH IKCIEPHUMEHTANBHBIX JaHHBIX K PACIpPEICICHHIO C2;

5)  PacxoxaeHue Mex1Iy HaOIOMaeMbIMH M OKH/IA€MBIMU 3HAUEHUSMHU CITyYaHBIX BEIUYUH.

Bomnpoc 27. Kakoe 3HadeHme JODKHA IPUHATH CTATHCTHKA C2, 9TOOBI OTOPOCHTH THITOTE3Y 00 OTCYTCTBUH CYIIECTBCHHBIX
pa3nuIuii MeXAy HaOII0JaeMBIMH JaHHBIMA U TaHHBIMH, TIOTyYaeMBIMU Ha OCHOBE TEOPETHICCKOTO paCTIpeIeICHUS?

1) c2>0;

2) c2>1;
3) c2<0;
4) 2 6onblire KPUTHYECKOTO;
5 c2<1.

Bompoc 28. Ha yem ocHoBan kputepuii Koamoroposa — CmupHoBa?

1) Ha nanGosbiueit aOconoTHON pa3HUIE MEXAY SKCIIEPUMEHTAIBHBIM U TEOPETUUECKIM HHTETPATbHBIMU

pacrpeieIeHIsIMH;

2)  Ha crarucruke c2;

3)  Ha naubGonblueid aOCcOMIOTHOM pa3HULE MEXKIY SKCIICPUMEHTAIBHBIM U TEOPSTUUECKUMU CITy4allHBIMU BETMYHHAMU;

4)  Ha HamMeHsblueit aOCONIOTHON pa3HULE MEXKIY SKCIIEPUMEHTAIBHBIM U TEOPETUICCKAM HHTETPATEHBIMU

pacrnpeneNneHusIMIY;

5)  Ha naubounbineii aOCOMIOTHOM pa3HULE MEXKIY YaCTOTAMU IKCIIEPUMEHTAIBHOTO U TEOPETUYESCKOTO pacipeieIeH .

OTBeTHI:
1) 1;
2) 4
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

POONERRN
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4.2. OueHOYHBIE CPEACTBA MPOMEKYTOYHOM aTTecTAlINU. JK3aMeH

[To mucnumiuMHE NMPEeayCMOTpPEH SK3aMeH. JK3aMeH NPOXOAUT Ho Owmieram. B kaxaom Ounere ofuMH TEOPETUUECKHUH
BOIPOC M OJHO IPAKTHUYECKOE 3aJaHue. JK3aMEeH MPOBOAUTCS B YCTHOW, NMHUCbMEHHON MM KOMIBIOTEPHOH (opme.
OreHuBaeTCs BJaJCHUE MaTEpHalIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPHUMEHSTh HYy)KHbIE 3HAHHS, HaBBIKH U
YMEHHS TIPU aHaJIM3€ NPOOJIEMHBIX CUTYallUii U PELICHUH NPAKTHYECKUX 3a/1aHHH.

4.2.1. Yemnotit omeem

4.2.1.1. Ilopsigox nmpoBeaeHHsI.

[IpomexxyTodHass aTTecTamus HaleleHa Ha KOMIUIEKCHYIO MPOBEPKY OCBOCHHS IUCHUIUTHHBI. OOydaromuiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha IOATOTOBKY. IIpomexyTodHas aTTecTanus TPOBOAUTCS B YCTHOH,
MMUCHMEHHON WM KOMIBIOTEPHOH (popme. OIeHUBaeTCs BIAICHAE MAaTepPHajoM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH
MIPUMEHSTH HY)KHBIC 3HAHUS, HABBIKU M YMEHUS MPH aHAIN3E MPOOIEMHBIX CUTYAIMI U PEIICHUH MPAKTUICCKUX 3aTaHMMA.

4.2.1.2. Kputepuu oneHuBaHus.

OueHka OTJIMYHO CTABUTCS, €CJIH 00y4Yalommiics:

B oTBeTe KauecTBEHHO PacKpbLI cojaepikaHue TeMbl. OTBET XOpOIO CTPYKTypupoBaH. [IpekpacHO OCBOEH MOHATHIHBIN
ammapar. [IpogeMOHCTpUpPOBaH BBHICOKHI YPOBEHb MOHHUMAaHHUs Matepuana. [IpeBocxomHoe ymeHue HOpMyIHpPOBATH CBOU
MBICJIH, 00CYXKIaTh TUCKYCCHOHHBIC ITOJIOKEHHUS.

OueHka XopouIo CTaBUTCS, €CJIM 00yuyarouuiics:

OCHOBHBIE BOITPOCHI TeMBI packpbil. CTPYKTypa OTBETa B LIEJIOM aJIeKBaTHA TeMe. XOPOIIIO OCBOCH MOHATHHHBIN anmapar.
[IpogeMOHCTPUPOBAaH XOPOIINA YpPOBCHb ITOHWMAaHHS MaTephaia. Xopollee yMeHue (HOpMyITHpOBAaTh CBOHW MBICIH,
00Cy’KIaTh TUCKYCCHOHHBIE MTOJIOKCHUS.

OueHka y/10BJI€TBOPUTENbHO CTABUTCS, €CJIH 00y4arOIuiics:

Temy uactuyHOo packpbul. OTBeT cnabo CTpykTypupoBaH. [lOHATHIHBIN ammapaT OCBOEH 4YacTU4HO. [loHUMaHue
OT/ICNIbHBIX MOJIOKCHUN M3 MaTepualia Imo TeMe. Y IOBJICTBOPUTEIBHOEC YMEHHE (POPMYIUPOBATH CBOM MBICIH, 00CYKIATh
JIUCKYCCUOHHBIE MOJIOKESHHUS.

OueHka Hey/0BJIETBOPUTEIBLHO CTABUTCS, €CJIM 00ydarouuiics:

Temy He packpbul. [loHATHHHBII ammapaT OCBOEH HEyAOBIETBOpHUTENbHO. [loHMMaHue MaTtepuana ¢parMeHTapHOE HIIH
otcyTcTByeT. Heymenue GpopmynupoBaTh CBOM MBICIH, 00CYXKIaTh TUCKYCCUOHHBIC MOJIOKCHUS.

4.2.1.3. OueHo4Hble cpeAcTBa.

Bonpocs! 1J1s1 yCTHOIO WM IMCbMEHHOI0 0TBETA

1. Monenu. MojaenupoBaHue Kak MeToJ1 o3Hauus. @opmanm3anus. Kiaccupukamnus abcTpakTHBIX MOJICICH.
KomnbroTepHOE MOAETMPOBAHUE.

2. Ilemn 1 OCHOBHBIE 3TaIbl KOMIIBIOTEPHOTO MaTeMaTHUYECKOT0 MOieTpoBanus. [IpumMepsl MoJienei A1 pa3TuyHbIX
Lene MOAEIUpPOBaHUsL.

3. Oran ¢popmanmzanuu. [Tapamerpsr moaemu. Kitaccupukamyst Mozenei o cBoMcTBaM HX MapaMeTpoB. PamkupoBaHue
napameTpoB. Y CTOMUMBOCTD pelIeHUN. AHAIIU3 PE3YJIbTaTOB MOJAECINPOBAHHUS.

4. PaznmiyHble TOAXOBI K KITACCU(PUKAIINA MAaTEMaTHUECKIX MOJIEIICH.

5. OcHOBHBIE BUBI CPEJICTB KOMIIBIOTEPHOTO MOJIETUPOBaHusl. Bu3yanuzaius B KOMIIBIOTEPHOM MOJIETUPOBAHUH.
AJNTOPUTMBI TOCTPOCHHS TPadUKOB (HYHKIIHMMA, TPACKTOPUI ABUKCHUS 0OBEKTOB.

6. [IpencraBieHne CKaISIPHBIX MOJIEH C TOMOIIBIO U30JUHUN. MeTOIbI YCIOBHBIX I[BETOB, YCIOBHOTO KOHTPACTHPOBAHHUSI.
[Ipumepsb! HCnoIb30BaHMSI BU3YaTU3aUU B MOJCIUPOBAHUH.

7. Aranutrdeckoe MoaenupoBanue B ¢pusnke. [Ipumepsl. Kinaccudukanus Mozeneit mo odreMaTeMaTHIeCKuM

CBO¥CTBaM: TMHEWHBIC M HeIHHEIHbIe Moenu. [Ipumepsl. Jluneapuzanms. HTerprpoBanue qudQepeHnaIbHbIX
YPaBHEHHUH.

8. Uncnennoe mozenupoBanue. Pa3purie ¢pusndecknx Teopuid. UucneHHbIH skcriepuMeHT. Ero B3auMocBsizu ¢ Teopueit

1 TabOpaTOPHBIM IKCIIEPUMEHTOM. MOJIeNb ABMKEHUS TeNa, OPOIIEHHOTO TI0J] YIJIOM K TOPU30HTY.

9. JoCTOBEPHOCTH YUCIEHHON Moenu. OrpaHuueHus YUce C IJIaBarolie TOUKONW KaK MOJENN AEUCTBUTEIbHBIX YUCE.
OOyCIIOBIIEHHOCTb 3a/1a4. Y CTOMYMBOCTD BEIYUCIUTENBHBIX aITOPUTMOB. AHAIIN3 U HHTEPIIPETAINS YHCICHHBIX MOCTICH.
10. JerepmunanpoBaHHbie hruzmdeckre Moaenu. CBOOOIHOE MAACHUE Tela C YIeTOM CONPOTHBIICHHS cpepl. Mo ienb
B3JI€Ta PAKETHI.

11. Knaccudukanms 3agad o6padoTku nHbopMarwy. VIcKycCTBEeHHBIH HHTEIUIEKT. "MOeT I MaIllnHa MBIC-TTUTH?"

12. IIpencraBnenue 3Hanni. Knaccudukarus 3HaHUH. ATropuTMUYecKne, pakTyaabHbIe M KOHIETITyaIbHbIC 3HAHUS.

13. Jlornuyeckue MOIENN 3HAHNMN.

14. JIamOma-ncuuciacHue.

15. CemaHTHYECKHE CETH MPEICTABICHUS 3HAHUI.

16. ®peiiMoBBIC MOJICITH 3HAHUH.

17. [IpoayKIMOHHBIC MOJICITH 3HAHHA.

18. Knaccudukanus saep IpoIyKIHH.

19. Crparernu ynpaBieHUs BHITOTHEHUEM MPOIYKINH.

20. DKCIEePTHBIC CHCTEMBI.



21. OgHOCIIOMHBIN NEPIEITPOH. AKTUBAIIMOHHBIC (DYHKIIHH (IIOPOrOBasi, CATMOWT).

22. MHOrOCIIOlHbIE HEHPOHHBIE CETH.

23. O0yyeHue ¢ MOMOIIBIO AITOPUTMa 00PATHOTO PacpOCTPaHEHUS.

24. OyHKIMY NPUHAJISKHOCTH B HEUETKOM JIOTHKE.

25. @yHKIMK OTpaHUYEHUS B HEYETKOMU JIOTHKE.

26. Onepary B HEYETKOU JIOTHKE.

4.2.2. [IpakTHYecKkoe 3aJaHue

4.2.2.1. Ilopsipox npoBeaeHHs.

[TpennararoTcst 3aganust Ha PELICHUE 3aa4 [0 Kypcy KOMIBIOTEPHOE MOAEINPOBAHHUE.

4.2.2.2. Kputepuu onieHuBaHHA.

OueHka OTJINYHO CTABUTCS, €CJIH 00y4AIOLIUMCH:

3agaHue BBIIIOIHEHO ITOJHOCTHIO M MPAaBUIIBHO.

OueHka XOpoLIO CTABUTCS, €CJIH 00YUaI0IMMCS:

3agaHue BBINOJHEHO MOIHOCTHIO, HO HET JOCTATOYHOTO 000CHOBaHMSA. My npy BEPHOM PEIICHHUH JOIYIIEHA OMNOKA MITH
HE/I04eT, HEe BIUAIOMINK Ha IPABUIIBHYIO IOCIEA0BAaTEILHOCTh PacCy KCHUI.

OneHka y10BJIETBOPUTE/ILHO CTABUTCS, €CJIH 00y4aloIuMCst:

3ajaHue BITOJIHEHO YaCTUYHO WM C (PAKTHYECKUMH OIIMOKaMU.

OneHka Hey/10BJIeTBOPUTEIBHO CTABUTCS, €CIM 00y4al0OUMCS:

3ajaHue He BHIITOJIHEHO MJIH BBIMOJIHEHO C OOJIBIIUM KOJIMYECTBOM (PaKTUUYECKUX OIINOOK.

4.2.2.3. OueHo4yHbIe cpeacTBA.

1. PaccMOTpuM NOMyJIAIIIO, Pa3MHOXKAIOILYIOCS TPOTIOPIIOHATIBHO KOJIMUYECTBY 0COOEH, TPOITYKTHI €¢
KHU3HEICATEIbHOCTH NPEBPAIAIOTCS B CPEAe OOUTaHMUS B 511, NCTPeOsIonIni oy siuto. Haiitn 3aBucuMocts
KOJIMYEeCTBA 0COOEH OT BPEMEHH.

2. Hunuaapudecknii 6ak MOCTaBJICH BEPTHKAIBHO M UMEET OTBepCcTHE B AHE. [1o0BHHA BOBI M3 MOIHOTO 0aKa BHITEKACT
3a 5 MUHYT. 3a Kakoe BpeMsl BLITEUET Bcs Boja?

3. Onpenenuth TemMIepatypy 0€CKOHEUHOTO KPYIJIOTO IHIWHApa paauyca R, ecnu ero HauanpHas Temnepatypa 10, a Ha
MIOBEPXHOCTH MOAEPKUBACTCS HyJIeBas TeMIepaTypa.

4. OnpenenuTh KPUTHUECKUHA pa3Mep KyOa U3 aKTUBHOTO BEILECTBA, €CIIH ero KO3 (QUIMEHT pa3MHOKEHHs OOJIbIIE HYJIS, a
KOHIIEHTpAIUs BELECTBA HAa BCEX I'PaHIX MOJEPKUBACTCSA PaBHOW HYIIIO.

5. ChopmynupoBath 3aa4y O IUIABJICHUHU TBEPIOH (ha3bl, 3aHUMAIOIICH MOTYPOCTPAHCTBO X>0 , IPU HATHYHH

TEIUIOBOI'0 TIOTOKA, TIOCTYIAIOIIEr0 Yepe3 MOBepXHOCTh X=0

6. IIpeoOpazoBats ypaBHeHHE KopTepera-ne @pusa

7. Ilokazats, 4To MogudunupoBaHHOe ypaBHeHHe KopTeBera-ne dprza UMEeT COMTOHHOE PEIICHHE.

8. Haiitn aBTOMO/IENIbHYTO [TOJICTAHOBKY /ISl OJHOMEPHOTO YPABHEHNUS TEILIONPOBOAHOCTH HA TIOyOCH U PELINTH 3a7ady
9. HaiiTi coMTOHHOE pelIeHNe HeTHHEHHOTO YpaBHEHUs KOJICOaHUH CTPYHBI

10. Haiiti pemenne ypasaenus ['Anambepa
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Bymrakosa, M. FO. Huxommmon, M. lO. HoBuko ; moxm obm. pen. E. A. IlaxomoBoit ; Poccuiickas
TOCYAapCTBEHHAs CICNMATN3NPOBAHHAS aKaJeMusi MCKyccTB. — MockBa : M3maTenbCko-ToproBasi KOpIopanus
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https://znanium.ru/catalog/product/2198426 — Pexxum g0cTyma: MO MOIIHCKE.
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aBTOpU3. I10JIb30BATENEH.
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HWHTEIUIeKTa : ydeOHoe mocooue mis By3oB / 0. M. Ceparokos, O. A. Pygpenxuii, B. I'. 3anrupoB. — CaHKT-
IetepOypr : Jlaus, 2025. — 224 ¢. — ISBN 978-5-507-50186-1. — TexkcT : 37eKTpoHHbIH // JIaHb : 3JIeKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/439811 — PexuM jgocTyma: Uit aBTOPH3.
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OcBoeHue JUCHUTIIIINHBI (MO}.'[yJ'I)I) npeanojara€t HMCMIoJb30BaHUC CICAYIOHICIO MNpOrpaMMHOI0O obecrneueHuss u
I/IH(IJOpMaHI/IOHHO'CHpaBO‘IHLIX CUCTCM:

Microsoft office professional plus 2010

Kaspersky Endpoint Security mast Windows

OnexrpoHHas oubnmotegHas cuctema «ZNANIUM.COM»
SHGKTPOHHaﬂ OMOIHMOTEYHAs CUCTEMA I/ISLIaTeJ'ILCTBa «JIanpy
SHGKTPOHHaﬂ OMOIMOTEYHAs CHCTEMA «KOHCYJ'ILTaHT CTyACHTa»
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