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Conep:xanue

1. IlepedeHb IAHUPYEMBIX PE3yIbTATOB O0YUYCHHS O TUCIMIUIHMHE (MOJYJII0), COOTHECCHHBIX C IUIAHUPYEMBIMHU PE3yIbTaTaMU
ocsoenusa OITOIT BO

2. Mecto nucuumnuHsl (Moayns) B ctpykrype OITOII BO

3. O0beM IUCUMILIMHBI (MOIYJIS) B 3a4ETHBIX €AMHMIAX C yKAa3aHHEM KOJIMYECTBA YacOB, BBINCICHHBIX Ha KOHTaKTHYIO padoTy
00yJaromuxcs ¢ IMpernoaaBaTeseM (1o BUAaM y4eOHBIX 3aHATHH) U Ha CAMOCTOSITEIFHYIO PadoTy 00yJarommxcs

4. CopepxaHue AWUCIUIUIMHBI (MOMYISA), CTPYKTYPHpPOBaHHOE IO TeMaM (pa3genaM) C YKa3aHHEM OTBEICHHOTO Ha HHX
KOJIMYECTBA aKaJIeMUYECKUX YacOB M BHIOB YUeOHBIX 3aHATHH

4.1. CtpykTypa B TeMaTH4ECKHH IJIaH KOHTAKTHOW M CaMOCTOSITEIBHON PaOOTHI MO JUCIUIUTHHE (MOIYIIIO)

4.2. CogeprkaHue OUCHUTUINHBI (MOIYIIS)

5. IlepeueHb y4eOHO-METOANYECKOTO 0OECTIEYESHUS ISl CAMOCTOSTENBEHON paboThl 00yUYaIOIIMXCsl O AUCUUIUTUHE (MOYIIIO)

6. @OHA OLIEHOYHBIX CPEACTB MO AUCLUILIUHE (MOIYIIO)

7. Ilepedyens nuTepaTypbl, HEOOXOIUMOM JUISI OCBOCHHS AUCIMILUINHBI (MOIYJIs)

8. [lepedens pecypcoB HHYOPMAITHOHHO-TEICKOMMYHAKAIMOHHON ceTr "HHTepHeT", He0OOXOAUMBIX JJISI OCBOCHHS TUCIIATUTHHBI
(Momyst)

9. Meronndeckre ykazaHUs ISl 00yJaIOMIUXCS IO OCBOSHHIO JUCIUTUINHBI (MOIYJIIS)

10. TIlepedenr WH(POPMAIIMOHHBIX TEXHOJIOTHH, WCHOIB3YEMBIX IIPH OCYIIECTBICHHH O0Opa30BaTENFHOTO IpoIecca Io
JUCIUITIMHE (MOJYNIO), BKIIOYAas II€pedeHb IPOrpaMMHOTIO obecrmedeHuss W WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIpH
HEO0OXOIUMOCTH)

11. Ormmcanne MaTrepHanbHO-TEXHUYECKOH 0a3bl, HEOOXONMMOW M OCYHIECTBICHHS OOpa3oBaTEeIbHOTO IIpoIecca IIo
JTUCIIUIUTHHE (MOJYITIO)

12. CpencTBa amanTanWy TPENOAABaHUS ITUCHUIUIMHBI (MOAYNSA) K MOTPEOHOCTAM OOYYAIONIMXCS WHBAIHIOB W JIHI[ C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 310POBBS

13. Ilpunoxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB

14. TIpunoxenune Ne2. IlepedeHs muTepaTypbl, HEOOXOIUMOMN TSI OCBOSHHS JUCIUIUIMHBL (MOTYJIIS)

15. Ilpunoxenue Ne3. IlepeyeHb HMH(POPMAIMOHHBIX TEXHOJIOTHH, HCIOJB3YEMBIX MAJISI OCBOCHUS JUCLHILIMHBI (MOJIYJIs),
BKJIFOYasl IepeueHb IPOrpaMMHOTo o0ecredeH s 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[porpaMmy auCUMILIHHBI pa3paboTain(a)(u) goueHT, K.H. AnucumoBa 3.C. (Kadeapa maTeMaTuku 1 NpHKIaIHON HHPOPMATHKH)
ESAnisimova@kpfu.ru

1. TlepeyeHp NJIAHMPYEMBbIX pe3yJbTATOB OOy4YeHUS] IO AMCUMILIMHE (MOAYJII0), COOTHECEHHBIX C INIAHMPYEeMbIMH
pe3yabstatamu ocsoenust OIIOII BO

OOyuarommiicsi, OCBOWBIINK AUCIUILTHHY (MOIYIIB), JOJDKCH 00JI1a1aTh CIIeIyFONIMH KOMIIETSHITHAMU:

HIngp Pacimiudposka
KOMIIETCHIIUH npuodperaeMoii KOMIeETEHIMA

OIIK-9  |CmocobeH MOHMMATH TPUHIHIBI PaObOTHl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH WM HWCIOJB30BATH WX JUIA
penIeHns 3a1a4 IpoecCHOHANBHON NesTeIbHOCTH

OIIK-9.1 [3Harh npUHIMIEI PAOOTHI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U CIIOCOOBI MX MCIOJIb30BAHUS JISl PELICHUS
3ana4 mpoQecCHOHAIBLHOM eI TeIbHOCTH

OIIK-9.2  |YMeTh NpUMEHSTH NPUHLKIIEI PA0OTHI COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTUH U MCIOIb30BaTh UX JUISl PEIICHUS
3aa4 mpoQecCHOHAIBHOMN JIESITeNbHOCTH

OIIK-9.3 |Bmamers MOHMMaHHEM NPHHIUIIOB PAOOTHI COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHI M HABBIKAMH HX
MCTIONB30BAHMSA AJISI PEIICHHS 3a1a4 IPo(ecCHOHANBHOM NeITeNbHOCTH

OOyuarommiicsi, OCBOUBIIHN JUCIUILIHHY (MOJIYIIb):

JlomkeH 3HATh:

OCHOBHbBIC TMPUHIUIILI pa6OTI>I COBPEMCHHBIX I/IH(I)OpMaHI/IOHHbIX TeXHOJ’IOFHﬁ, METOABI MCKYCCTBCHHOI'O HHTCJUICKTA IJIA
peuieHus CTaHAAPTHBIX 3aa4 10 KOMIIbBIOTEPHOMY MOJCIIMPOBAHUIO.

JloJDKeH ymeTh:

NPUMCHATHL OCHOBHBIC NPHWHIIAIBL pa6OTI>I COBPEMCHHBIX I/IH(I)OpMaLII/IOHHHX TeXHOJ’IOFHfI, MCTOAbI HCKYCCTBCHHOI'O
HWHTCJJICKTA AJId pCHICHUA CTAaHAAPTHBIX 3a/4a4 IO KOMIIbBFOTCPHOMY MO/JICIIMPOBAHUIO.

Z[OJ'DKCH BJIaACTh:

IIOHUMAaHUEM OCHOBHBIX IIPUHIHUIIOB pa6OTLI COBPEMCHHBIX I/IH(I)OpMa].[I/IOHHLIX TeXHOHOFI/Iﬁ, METOAaMH HCKYCCTBCHHOT'O
HMHTCJUICKTA JIs PEIICHUA CTAaHAAPTHBIX 3a/1a4 10 KOMIBIOTEPHOMY MOACTIUPOBAHUIO.

2. Mecto qucuumiunsel (MoayJs) B ctpykrype OIIOII BO

Hannas muctmiummHa (MOIynb) BkimodeHa B pazmen "B1.0.08.06 uctmrmummeel (MOmynn)" OCHOBHOW TpOQecCHOHATBHON
obOpazoBatenpHOl mporpammbl  44.03.01 "Ilemarormyeckoe oOpa3oBanue (TexHomoruss u poOOTOTEXHWKA)" ¥ OTHOCHUTCS K
00s13aTeNbHBIM JUCIUTIIMHAM.
OcBamnBaercs Ha 4 Kypce B 8 cemecTpe.

3. O0beM TUCHUTIMHBI (MOAYJIsI) B 3a4eTHBIX eIUHHUIIAX ¢ YKA3AHHEM KOJMYECTBA YaCOB, BHIIEJEHHBIX HA KOHTAKTHYH)
padoTy o0yyarouuxcs ¢ nmpenoaaBaresieM (M0 BUAAM y4eOHBIX 3aHATHII) M1 HA CAMOCTOSITEILHYI0 padoTy 00yUarommuxcst

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

KonraktHas pabora - 54 uwaca(oB), B ToM uucie jekiuu - 18 waca(oB), mpaktuueckue 3aHstus - 0 gaca(os), JabopaTropHbie
paboTsI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIBHOM PaboThI - 0 waca(os).

CamocrostenbHas pabora - 18 yaca(oB).

Konrpons (3auér / ax3amen) - 36 yaca(oB).

®dopma MpoMeXyTOYHOTO KOHTPOJISI TUCHUIIMHBL: K3aMeH B 8 cemecTpe.



4. Conep:xxaHue TUCHMILIUHBI (MOAYJs), CTPYKTYPHPOBAHHOE MO TeMaM (pa3fesiaM) ¢ yKa3aHHeM OTBEeJeHHOI0 Ha HUX
KOJINYeCTBA AKaJeMHYeCKHX YaCOB H BUIOB y4eOHbIX 3aHATHIH

4.1 CTpykTypa ¥ TeMaTH4YeCKHUI IUVIAaH KOHTAKTHON U CAMOCTOATEIbHOI padoThI N0 AUCHHILIAHE (MOLYJII0)

Buasbl 1 yacsl
KOHTAKTHOM padoThl,
HX TPYA0E€MKOCTh
(B yacax)
Ce CamocrosT
N Pazneans! aucuuninHbI / ere eJIbHAs
MOayJist p Jlexmu Hszl::;:q J'[Oz;ﬁl?:)lz"[ pabora
" 3aHATHA padoTsI
1. |Tema 1. HexoTopsle H3BECTHBIE MOIEIH MAaTeMaTHIECKOH (U3UKA 8 4 0 4 2
2. [Tema 2. Matemarnueckast Teopusi 60pbOBI 3a CYyIIECTBOBaHUE 8 2 0 6 2
3. |Tema 3. MozenupoBaHue mporeccoB nuddy3un 1 nepeHoca 8 2 0 6 2
4. |Tema 4. Benenune B MpOEKTUPOBAHHUE HHTEIUICKTYAIBHBIX CHCTEM 8 2 0 0 2
5 Tema 5. Moaenu npeacTaBieHNs 3HaHUN B MHTEIJIEKTYaJbHBIX 8 2 0 2 2
crcTeMax
6. [Tema 6. SI3bIk NOrHUeckoro nporpammupoBanus [Iposor 2 0 6 4
7. [Tema 7. DKcriepTHBIE CHCTEMBI 8 2 0 6 2
8. |Tema 8. HeiipoHHsle cetn 8 2 0 6 4
Htoro: 108 yacoB (M3 HUX 36 4acOB KOHTPOJIb) 18 0 36 18

4.2 Coaep:xkaHue TUCHHUILUINHBI (MOTYJIs1)

Tema 1. HexoTopble u3BeCTHbIE MOJEJIN MATEMATHYECKOH (PU3NKH

Konebannss xameprtoHa. 3amada Credana. 3amaga Credana mnpexacraBmseT coboit 0coObId BHI KpaeBOW 3aJadyd s
mudpepeHIaIbHOTO YpaBHEHHS B YaCTHBIX NMPOU3BOJHBIX, ONHCHIBAIONIAs H3MECHEHNE (Da30BOTO COCTOSIHUS BEIISCTBA, IIPH KOTOPOM
MTOJIOXKECHHE TPaHUIBI pa3nena (a3 u3MeHsieTcsl co BpeMeHeM. Hanmuue rpaHdll pa3aena Mexay (azaMu, KOTOphIe HE 3aIal0TCS SBHO H
MOTYT CMEIIAThCS CO BPEMEHEM, SIBISETCS XapaKTePHOW OCOOEHHOCThIO Takux 3ajad. CKOpOCTbh CMelleHHs] MeX(a3HbIX TPaHMII
OTpeJIeNAeTCs JOMOJHUTENBHBIM YCIIOBHEM Ha TpaHUIle pasjiena (a3, 4To MPUBOAUT 3aJ1a4y K HEJIMHEHHOMY BUJTY.

Tema 2. MaTemaTn4ecKasi Teopusi 60pbOBI 32 CylIeCTBOBAHHE

Cucrtema "XHITHHK - XKepTBa" - CIOXKHAS 3KOCUCTEMA, Il KOTOPOH peai30BaHbI JOJTOBPEMEHHBIC OTHOIICHUS MEXY BHIAMHI
XHITHUKA ¥ JKEPTBBI, THIIMYHBIA IpUMep KOo3BOMonnd. OTHOIICHUS MEXIy XUIIHUKAMH U UX JKEPTBAMH Pa3BUBAIOTCS UKIHYCCKH,
SIBISISICH MIUTIOCTpAIe HEWTPabHOTO paBHOBECHS. MOJIENIb COBMECTHOTO CYIIECTBOBAHMS JBYX OMOIIOTUYECKUX BUIOB (ITIOITYIIALININ)
THMa "XUIIHKK - )KepTBa" Ha3bIBAETCS TAKXkKe MOJIENbI0 BonmbTeppsr - JIOTKH.

Tema 3. MoaennpoBaHue nponeccoB 1udpdy3nu u nepeHoca

MateMaTHaeckoe MOISITUPOBAHHE IKOCUCTEM SBISIETCS HAYYIHBIM HaIllpaBIICHHEM, KOTOPOE CTAHOBUTCS ACHCTBCHHBIM aIlllapaToM
MMO3HAHUS SKOJIOTHIECKUX TPOIECCOB, MPUOIIMKACT K OCYIIECTBICHUIO MPAKTHKH YIpaBieHus uMHA. [lomoOHBIE Momenn comepxar B
cebe HHpOPMALIHIO KaK allPHOPHYIO, 3aKITFOYSHHYIO B CTPYKTYPE MaTeMaTHIecKoi Moaenu (Tun auddepeHnaaIbHOro0, HHTETPalbHOTO,
Pa3HOCTHOTO, 0AlAHCOBOTO WIIM JIPYTOTO YpaBHEHHSA), TaK ¥ MHPOPMAIINIO, COEpIKAITyrocs B mapaMerpax (koddduimenTax) Moaeim,
KOTOPBIE ONPEENISAIOTCS U3 OMBITHBIX JaHHBIX.

Tema 4. BBeieHue B IPOeKTUPOBAHNE HHTELJIEKTYAJbHBIX CHCTEM

MeinuieHre ¥ HWHTEIUICKT, (IIOCO(PCKHE acIeKTHl MpoOJeMbl MEIIUICHUS. VHTeeKkTyanbHble 3amadd. VCKycCTBEHHBIN
uHTeIUIeKT. OCHOBHBIC HANPABJICHUS HCCICIOBAHUHA B OOJIACTH MCKYCCTBEHHOTO MHTEIUICKTa. [1aH MMHUTAUN MBIIUICHUS ThIOpHHTA.
Snonckuit mpoekt DBM msATOr0 mNOKOJAEHUS. DTambl CO3AAHUS HMHTEJUIEKTYalIbHBIX KOMIBIOTEPOB. BHYTpeHHssI W BHELIHSSA
MHTEJUIEKTYaIN3aIns.

Tema 5. Moaeau npeacTaBjieHusi 3HAHUI B MHTEVIEKTYaJIbHBIX CHCTEMAaX

[Ipu3naku uHTEIEKTYaNbHEIX MH(popMaroHHbIX cucteM (MUC), knaccuduxanus MVIC. Jlannsie u 3Hanus. Opranu3anms 6a3sl
3HaHmil. [IpenMeTHOE ((pakTyarpHOE) U MpoOIeMHOE (ONepallioHHOe) 3HaHuA. [leKiiapaTuBHAs ¥ IPOIeTypHAst (POPMBI MIPEICTaBICHUE
3HaHUIL. MoJieny npenCcTaBlIeHus 3HAHUN: MPOAYKIIHOHHASI MOJICITb, CEMaHTHYCCKHIE CETH, IIPOCTHIC U CIOXKHBIC (PpeiMBbl, (hopMaITbHBIC
JIOTUYECKUE MOJIEIIH.

Tema 6. A3bIk Jornueckoro nporpammuposanus Ilposaor

HNwMmnepaTuBHbIE W JACKIapaTHUBHBIC S3BIKA NpPOTrpaMMUpoBaHus. Vcropuss BO3HUKHOBeHHs W pa3Butus [Ipomora. OOGmactu
HCIOJIb30BaHUs, NpPEUMYIIeCTBa M HeAocTaTku si3bika [Iposor. Jlormyeckue ocHoBbl Ilposiora. OcHoBHble mnonstus Ilposora.
VYnpasieHue BRIIOTHEHUEM Iporpamm Ha [Iponore. Onepanuu Haj criuckamu, MHOkecTBamu. O0paboTka cTpok u ¢aiinos. Pabora ¢



BHYTPEHHUMH (JIMHAMHYECKUMH) 0a3aMH IaHHBIX.

Tema 7. JxcnepTHBIEC CHCTEMBI

[Monsitre 06 sxcneptHOi cucteme (3C). O6wmas xapakrepuctuka IC. Buast OC u Tumsl pemaeMsix 3a1ad. CTpyKTypa U pexUMBbI
ucnonb3oBanusg DC. Dtanbl NpoeKTUpoBaHUS M pa3paboTku DC: MIeHTU(HKAIMS, KOHIENTyaau3auus, Gopmanuzanus, peaansanus,
TECTUPOBAaHUE, OMNBITHAS 3KCIUIyaTallds. YYAacTHUKU IpolLecca MPOEKTHPOBAHUS: SKCIEPThl, MHXKCHEPHl IO 3HAHUSM, KOHEUHBIE
MOJIb30BATEIH.

Tema 8. HeliponHnble ceTu

Helipon u MexHEHpOHHOE B3auMOJEHCTBUE. Mopaenb TEXHUYECKOro HelpoHa. VCKycCTBEHHblE HEHPOHHBIE CETH U UX
apXUTeKTypa. MHOrociIoNHHbIN neplenTpoH. TUnu4Hele 3a/1a4y, pelraeMble ¢ OMOIIBI0 HEHPOHHBIX ceTeld. OTpaHuueHUs IPUMEHEHUS
HeWpoHHBIX ceTeld. OOydeHue mnepcenTpoHa. ANropuT™M oOydeHHs mepcenTpoHa. Ilporenypa oOpaTHOrO pacnpoCTpaHEHUsI.
OOyuaromuii aroput™M oOpaTHOro pacnpocTpaneHus. Ilpumep oOydenus. OOnacTb NPUMEHEHHs AITOPUTMA W OTPAaHUYEHHS 10
UCTIONB30BaHUIO.

5. TlepedyeHp y4eOHO-MeTOAMYECKOro ofecledyeHHs /JIsi CAMOCTOSITEIbLHOH PpPadoThl 00y4YalOIUXCH MO JHCHMILIHHE

(Moay.J110)
CamocrosiTensHas paboTa 00yJaromUXCsl BBINOIHACTCS 0 3aJaHNI0 M IIPH METOINYECKOM PYKOBOJCTBE IIpETIoaBartesis, Ho 6e3
€ro HerocpeACTBEHHOro yuyacTusi. CamocTosTebHas paboTa Mmopa3ensieTcs Ha CaMOCTOATEIbHYIO PadOTy Ha ay TUTOPHBIX
3aHATHAX ¥ HA BHEAYAUTOPHYIO CAMOCTOSTEIbHYIO padoTy. CamMmocTosiTeNibHast paboTa 00y4aroIuXCsl BKIIOYAET KaK IMOJTHOCTHIO
CaMOCTOSTENIFHOE OCBOCHHUE OT/ENBHBIX T€M (pa3/esioB) IUCIMIUIMHEL, TaK U IPOpabOTKy TeM (pa3aeioB), OCBAUBAaEMBIX BO BpeMs
ayaAMTOpHOU paboThl. Bo Bpemst caMmocTosTenbHOM paboThl 00yYaroyecs YUTa0T U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO U
CIPaBOYHYIO JINTEPATYPY, BHIOIHSIOT 3aJJaHusl, HAIIPaBJICHHbIC Ha 3aKpeIUICHUE 3HAHUH 1 0TPabOTKY YMEHUIl U HaBBIKOB,
TOTOBSATCS K TEKYLIEMY U TPOMEXYTOUHOMY KOHTPOJIO MO AUCIUILTHHE.
OpraHuzanus caMOCTOSTENILHON padoThl 00yUarOIINXCs PErIaMeHTHPYETCS HOPMaTHBHBIME JOKYMEHTaMH, yaeOHO-
METOJIMYECKOH JINTEPaTypoil M 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYPCaMH, BKITFOUAs:
[Topsiiok opraHu3aIiy ¥ OCYIIECTBICHHSI 00pa30BaTEIbHON ESATENEHOCTH 0 00pa30BaTeIbHBIM POTrPaMMaM BBICIIIETO
00pa3oBaHMs — IporpaMMam OakajxaBpHaTa, IporpaMMaM CIEHAINTETa, IPOrpaMMaM MarucTparypsl (yTBEpKICHHBIN TPUKa30M
MuHucTepcTBa HayKH M Bhiciiero oopasoBanus Poccuiickoit @enepauuu ot 6 anpenst 2021 roga Ne 245)
YcraB denepaibHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa3oBaTeabHOro yupexaenus "Kazanckuii (ITpuBomKkekmii)
(enepanbHblil yHUBEpCHUTET"
[TpaBuna BHyTpeHHEro pacnopsaka (heepaitbHOro rocyapcTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEXKICHHS BBICIIETO
npodeccronansHoro odpazosanus "Kazanckwuii (IIpuBomkckuii) GpenepanibHblii yHUBEpCUTET"
JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBoimkckoro) ¢enepalbHOTO yHUBEPCUTETA

6. @OH/1 OLIEHOYHBIX CPEICTB MO JMCUMILINHE (MOIYII0)

®DOH/I OIIEHOYHBIX CPEJICTB MO TUCIUILIHHE (MOIYJI0) BKIIIOUAET OIIEHOUYHBIE MaTEpUAIIbI, HAPABJICHHBIE HA IPOBEPKY OCBOEHUS
KOMIIETeHIIMI, B TOM 4YHUCJI€ 3HAaHUM, YMEHUl M HaBbIKOB. (DOH] OLIEHOYHBIX CPEACTB BKIIIOUAET OLEHOYHBIE CPEACTBA TEKYIIETrO

KOHTPOJIS U OLICHOYHBIE CPEACTBA IPOMEKYTOUHOM aTTeCTallUuu.
B ¢onze o11eHOUHBIX CPENCTB COAEPIKUTCS CeAyIoIas HHpOopMaLus:
- COOTBETCTBHE KOMIIETEHIINH IUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHs 0 JUCIUILIMHE (MOIYJIIO);
- KpUTEpUH OLICHUBAHMS C(HOPMHUPOBAHHOCTH KOMITCTEHIINH;
- MeXaHN3M (OPMHUPOBAHMS OLEHKHU IO TUCHUILIHHE (MOIYIIIO);
- OTIMCaHHE MOPsIKAa MPUMEHEHHUS U IIPOIeIyphl OLIEHUBAHMS IS KQK0T0 OLIEHOYHOTO CPE/ICTBA;
- KpUTEPHUH OLIEHUBAHMSA IS KAKOI'0 OLIEHOYHOTO CPEJICTBA;

- CoJIep)KaHHWEe OIEHOYHBIX CPEACTB, BKJIIOYAsl TPeOOBaHUS, MPEIbIBISEMBIE K NEHCTBUAM O0YYaOLINXCS, JEMOHCTPHPYEMBIM

pe3yabTaTam, 3aJaHus Pa3TUYHBIX THIIOB.
@DOoH/ OLIEHOYHBIX CPEACTB MO AUCIUILTHHE HaxoauTcs B [Tpunoxennu 1 x mporpamMme TUCHUIUIMHEI (MOIYIIIO).
7. llepedyeHb JuTEPaTYpPbl, HEOOXOAUMOM VIS OCBOEHUSI AUCUMIIJIMHBI (MOIYJ151)
OcBoeHnE MTUCHUIUTMHBI (MOIYJIS) TpeAroiaracT n3ydeHne ydeOHoi aureparypsl. Jlureparypa Moxer OBITh JAOCTyITHA
00y4JaromuMcs B OJHOM M3 JIBYX BapHaHTOB (JI100 B 000MX W3 HUX):
- B DJICKTPOHHOM BHJIE - Yepe3 AJICKTPOHHbIE OMOJIMOTEUHBIE CHCTEMBI HA OCHOBAHHMH 3aKit0ueHHBIX KDY moroBopos ¢
MPaBoOOIIATATEISIMHY;
- B medatHoM Buje - B Hayunoit 6mubmmoreke Enalyxckoro mHcturyta KOY. OOyuaromuecs: Moyqar0T ydeOHYIO
JUTEpaTypy Ha a0OHEMEHTE 110 YNTATEIbCKUM OMJIeTaM B COOTBETCTBHH C IIPaBHIAMHM NOJIb30BaHUs HayuHol 6MOImMoTeKoM.
ONEeKTPOHHBIE W3JaHWS JIOCTYIHBI IUCTAHIIMOHHO W3 JIIOOOH TOYKM HPH BBEIACHWH OOYYAIOIIMMCS CBOETO JIOTHHA U
Maposisl OT JUYHOTO KabuHeTa B cucTteMe "DIeKTpoHHBIN yHuBepcuTeT". [Ipu HCrmons30BaHNN NIEUaTHBIX W3JaHUNH OMOIMOTEIHBII
(oHx nomKeH OBITH YKOMIUIEKTOBaH MMH M3 pacyera He MeHee 0,25 sk3eMIUsipa Ha KaKAOro oOydarollerocs M3 4uciia JIHI,
OJIHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUILINHY
[lepedens nureparypsl, HEOOXOAUMOI Ui OCBOEHUS JUCLUILIMHBL (MOIyisl), HaxoauTes B [Ipunoxxennu 2 x padoueit
nporpamMMme JUCHHUIUIMHBL. OH TOMIeXKHUT OOHOBIGHHIO NPH HM3MEHEHWH YcioBHi noroBopoB K®Y c¢ mpasoobnanarensmu
9JIEKTPOHHBIX M3/IaHUH M IPU U3MEHEHHH KoMIUIeKToBaHus GouaoB HayuHoit 6ubmmorexn Enadyxckoro uncturyra KOVY.



8. Ilepeuens pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHUKANUOHHOH ceTu "UHTepHer'", He0OXOAMMBIX [JIsI OCBOEHUS
JUCHUNIHHBI (MOAYJIS)

BBezieHue B MaTeMaTHYECKO€E MOjieupoBanue - hitps://www.intuit.ru/studies/courses/2260/156/info
Kommsrotepaoe Mojaenuposanue - https://www.intuit.ru/studies/courses/643/499/INFO

OCHOBBI MAaTEMaTHYECKOT0 MOJIeTUpOBaHus - https://www.intuit.ru/studies/courses/66/66/info

OCHOBBI TEOpUH HEHPOHHBIX ceTel - https://wwwe.intuit.ru/studies/courses/88/88/info

[IpoekTupoBaHKe CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa - https://www.intuit.ru/studies/courses/1122/167/info

9. MeToauueckue YKazanus 1Jist Oﬁy'{alOlHI/lXCﬂ 0 OCBOCHUIO JUCIUIIJIMHBI (MOI[yJISI)

Bun pador Meroauyeckue peKoMeHAaluu
JEKIUHN JleKuMOHHbIE 3aHATHS IPOBOAATCS C HCIIOJIb30BAHNEM HHTEPAKTUBHBIX TEXHOJOTHH M MPEIONIAraloT aKTHBHOE
y4yacTue CTy/AeHTOB. J{JI MOATOTOBKYU K 3aHATHAM PEKOMEHIYETCS BBLICISATh B MaTepuaie npoOIeMHbIE BOIIPOCHL,
3aTparuBaeMble

MpernoiaBaTeNieM B JEKLIUH, U TPYNIHPOBAaTh HHPOPMAIIUIO BOKPYT HUX. JKelaTenbHO BBIACIATH B UCTIONB3yEeMOM
JUTEpaType MOCTAaHOBKHU BOIPOCOB, Ha KOTOPBIE Pa3HBIMU aBTOPAM MOTYT OBITh IaHBI pa3IuuHble 0TBETH. Ha
OCHOBaHUU IIOCTAHOBKU TAKUX

BOIIPOCOB CJIEJYET COOMPATh apryMEHTHI B [0JIb3Y Pa3IMuHBIX BAPUAHTOB PEILICHHUS IOCTABJICHHBIX MPOOJIEM.

naboparopHsie | JlaDopaTtopHble 3aHATHS - 3TO OJJHA U3 PA3HOBHIHOCTEH NPAKTHYECKOTO 3aHATHSL, sABIstoIasics 3¢ dexkTHBHOM
paboTsl (hopmoit ydeOHBIX 3aHATHI B OpraHU3aluK BeICIIero oopazosanus. JlaboparopHblie 3aHATHS UMEIOT BHIPAKEHHYIO
cneudrKy B 3aBUCUMOCTH OT Y4eOHOW TUCHHUILIMHBI, YIIyOJSIOT M 3aKPeIUISIOT TeopeTHyeckre 3Hanus. Ha atux
3aHATHUSAX CTYACHTHI OCBAaUBAIOT KOHKPETHBIE METO/IbI H3YUEHHUS JUCIUIUIMHBI, 00y4aroTCs SKCIIePUMEHTAIbHBIM
crioco0am aHaim3a, YMEHHUI0 paboTaTh ¢ mpuOopaMu B COBPEMEHHBIM 000pynoBaHueM. JlabopaTopHble 3aHATHA
JIAfOT HaTJSTHOE TIPEJICTaBICHHE 00 N3y4aeMbIX SIBICHHUAX U MTPOIECCAX, CTYICHTHI
OCBaMBAIOT IOCTAHOBKY M BEICHHUE SKCIIEPHMEHTA, YJaTcsl YMEHHUIO HAaOII0JaTh, OIICHUBATH MTOJyYCHHbIE
Pe3yJIbTATHI, IeNaTh BBIBOABI H 0000meHust. OTYET 110 NTOTaM BHINOJHEHHBIX JIAOOPATOPHBIX pabOT BBITIOTHACTCS
Ha ucTax 6emnoit Oymaru ¢popmara A4 B meyaTHOM WM pyKonucHOM Buze. I1pu opopmireHnn oTuéra HCHONB3yeTcs
CKBO3HAsI HyMepaIys CTPaHUIl, CUNTasi TUTYJIbHBIA JINCT NEPBOM cTpaHuIe. HoMmep cTpaHMIBI Ha THTYILHOM
JMCTE He cTaBUTCs. HoMepa cTpaHHIbI CTaBsATCS MO LEHTPY BBepXy. [Ipu opopmiieHnn oTuéra B neyaTHOM BHJE
JKeJIaTeJIbHO coOMoaaTh cieaytolue TpedoBanus. J{ist 3aroI0BKOB: MOMYXKUPHBIA WpudT, 14 0r,
LEHTPUPOBaHHBINA. [{J11 OCHOBHOTO TeKcTa: HeXXUPHBIN mpudT, 14 NT, BEIpaBHUBaHUE 10 MIMpUHE. Bo Beex cirydasx
tun mpudTa - Times New Roman, orctyn a63aia 1.25 cM, OJIyTOPHBIH MEXIyCTpOUHbIM HHTEpBa. [los: ieBoe -
3 cM, paBoe - | cM, BepxHee U HIKHee - 2 cM. OT4eT JOJDKEH coleprKaTh CIEAYIoNIe aeMeHThl: 1) TUTypHbIi
JUCT ¢ 00s13aTeNbHBIM YKa3aHueM Bapuanta; 2) Llens pabotsl; 3) 3aganue;
4) OcHOBHas 4acTh; 5) BeiBo.

€aMocCTos- CamocrosiTenpHas paboTa CTyJEHTOB M0 JUIAKTUIECKON CYTH MPeJCTaBiIseT OO0 KOMIIIEKC YCIOBUI 00yUYeHus,
TeNnbHas paboTa | OpraHu3yeMBIX MIPEojaBaTeNIeM U HallpaBJICHHBIX HA CAMOIIOATOTOBKY yYalIuxcs. YueOHas AeaTeNbHOCTh
IpoTeKaeT 0€3 HEMOCPEACTBEHHOTO yUacTusl IPENoiaBaTells U 3aKJIF04aeTCsl B IPOpabOTKe JIEKIIMOHHOTO
Marepuana, IOAr0TOBKE K Ja0OPaTOPHBIM 3aHATHAM; H3YUYCHUN Y9eOHOH IUTEpaTyphl U3 OCHOBHOTO U
JIOTIOJTHUTENBHOTO CITHCKA.

9K3aMeH IIpu moAroToBKe K 3K3aMEHY HE0OX0AUMO MPOCMOTPETH MPOrpaMMy Kypca, C LIeIbI0 BBISBICHHUS Hanboee
MpOOJIEMHBIX T€M, BOIIPOCOB, KOTOPBIE MOTYT BBI3BaTh TPYAHOCTHU IPH MOATOTOBKE K 3a4eTry. [Ipo pemaTts TecTOBbIE
3aJaHus, IPEUIOKEHHBIE B y4eOHO-MeTOANIeCcKOM KoMmIuiekce. [Ipu aToM a1t adppekTHBHOTO 3aKperuieHus
nH(opManuK NnepBbIii pa3 6e3 NCII0Ib30BaHMS YIEOHBIX MAaTEPHAIOB, BTOPOH pa3 C NX MCIOIb30BaHUEM.

10. IMepeyens MHGOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMBbIX NPH OCYIIECTBJICHHMH 00pa30BaTeIbHOr0 Ipolecca Mo
AUCHMILINHE (MOYJI0), BKJIKYAas NepedYeHb NMPOrpaMMHOro odecnedeHusi 1 MHGOPMANMOHHBIX CIHPABOYHBIX cHCTeM (NpH
He00X0AMMOCTH)

[lepeuenb MHPOPMALIMOHHBIX TEXHOJOTWH, MCIOIb3YEMBIX MPH OCYLIECTBICHUH 00pa3oBaTEIHHOTO Ipolecca MO AUCHHUIUINHE
(Momyir0), BKIIIOYAs MepeueHb MPOrPaMMHOTO 00eciedeHUs] U MHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, NpeacTaBieH B [Ipunoxenun 3
K paboueil nporpaMMe JTUCHUILIHHBI (MOJTYJIA).


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

11. Onucanne mMaTepHaJIbLHO-TEXHHMYeCKOH 0a3bl, HEOOXOAMMOM AJIsl OCYLIeCTBJIeHHsI 00pa30BaTe/JLHOr0 mpoimecca Mo
JUCHHUNIUHE (MOIYJII0)

YuebHas aymutopust Ne60 (423600, Pecmy6nuka Tarapcran, r. EnaGyra, yn. Kasanckas, n. 89) mis mpoBeneHUs! 3aHATHH
JEKIMOHHOTO THIIA, 3aHATHH CEMHHAapCKOTrO THIA, TPYIIOBBIX W WHAWBUAYaJIbHBIX KOHCYJbTAalWi, TEKYLIEr0 KOHTPOJIA H
MPOMEXYTOYHOH aTTecTalyy,IOMEIICHHE Ui CaMOCTOSTeNbHON paboTel. Kommekr mebenu (mocamouynbix Mect) 29 mt. Kommiekt
mebenu (mocaJo4HbIX MecT) il npernoaasarens | mr. Kommblorepnbiii kiacc: Kommbloreps intel core i5 15 mr. Monutops
ViewSonic 22d 15 mr. Ilpoexrop EPSON EB-535W 1 mr. UnrtepaktuBHas mocka IQBoard DVT TNO82 1 mr. Tpubyna 1 mT.
Konpummonep 1 mr. Hactennsie mon xu 6 mr. Illkad aByxcrBopuatenid ¢ monkamu | mr. Beb6-kamepa 1 mt. Beixon B UHTepHET,
BHYTPHBY30BCKasi KOMITBIOTEPHAS CETh, JOCTYI B 3JIEKTPOHHYIO HH(POPMAIIIOHHO-00pa3oBaTenpHyto cpeny. Habop y4eOHO-HarIaHbIX
mocoOuii: KOMIUIEKT IPE3eHTANNH B JIEKTPOHHOM (pOpMaTe I0 MPEerofaBaeMoi TUCIIHIUIHHE 3-5 IIT.

12. CpeacrBa ajanTalui MNpPenoJaBaHUsA [THCHHUIUIMHBI K MNOTPeOHOCTAM o0y4YalolIMXcsi HMHBAJIMIAOB M JHI C
OrpaHUYeHHbIMHU BO3MOKHOCTSMH 310POBb

[lpn HeoOXommMocTH B 0OOpa30BATEIBHOM IIPOLECCE HMPUMEHSIOTCS CISAYIOIIHE METOIbl M TEXHOJIOTHH, OOJerdaroe
BOCTIPHATHE HHYOPMAIMH 00YYAOIIMMHICS WHBAIUIAMH U JIMLAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JJOPOBBSI:

- CO3JJaHHE TEKCTOBOM BEpCHU JIIOOOTO0 HETEKCTOBOTO KOHTEHTAa JIsi €r0 BO3MOXHOTO NPeoOpa3oBaHUsl B ajbTEPHATHBHBIC
(hopMBI, yIOOHBIE ISl pa3IMYHBIX [TOJB30BATENECH;

- CO3/1aHHe KOHTEHTa, KOTOPbII MOXKHO MPEACTaBUTh B Pa3IMUHBIX BHIaX O€3 MOTepH JaHHBIX WIN CTPYKTYpPHI, IPEIyCMOTPETh
BO3MOXKHOCTb MacIITaOUpOBaHHs TEKCTa U M300paXkeHuit 6e3 moTepu KayecTBa, IpelyCMOTPETh JOCTYITHOCTh YIPaBJICHHUsI KOHTEHTOM C
KJIABHATYPHI;

- CO3/1aHME BO3MOXHOCTEH JUIs 00yUaroIMXCsi BOCHIPHHUMATE OJTHY U Ty K€ MH(OpPMAaLUIO U3 Pa3HBIX UCTOYHUKOB - HAIPHMED,
TaK, YTOOBI JIMLA C HAPYIICHUSIMH CITyXa IOJIy4ad HHOOPMAIUIO BU3YAJIbHO, C HAPYILCHUSMH 3pESHHS - ayIUaJIbHO;

- TPUMEHEHHE NPOIPAMMHBIX CPEJCTB, OOECICUMBAIONINX BO3MOXXHOCTb OCBOCHHS HABBIKOB M YMEHHH, (OPMHUPYEMBIX
JUCUUIUTMHOM, 33 CYET alIbTEPHATHBHBIX CIIOCOOOB, B TOM YHMCIIE BUPTYAJILHBIX JIAOOPATOPUIA M CUMYJISIIUOHHBIX TEXHOJIOTHIA;

- MPUMEHEHHE TUCTAHIIMOHHBIX 00Pa30BaTE/ILHBIX TEXHOJIOTHUH IS Mepenadyd WHPOPMALUH, OpraHU3alldd pas3indHbIX (hopMm
MHTEPAaKTHBHOW KOHTaKTHOW paboThl 00y4alolIerocs ¢ MpernojaBaresieM, B TOM YUciie BEOMHAPOB, KOTOPHIE MOTYT OBITh HCIIOJIb30BaHBI
JJIA TIPOBEACHU S BUPTYAJIbHBIX HeKHI/Iﬁ C BO3MOXKHOCTBIO BSaHMOI[efICTBHH BCE€X YYACTHUKOB AUCTAHIIMOHHOI'O O6y‘-ICHI/I51, IMPpOBEACHUA
CEMHHAPOB, BBICTYIUICHHUS € JOKJIAJaMH{ M 3aLIATHI BBIOJHEHHBIX Pa0oT, IPOBEICHUS TPSHUHIOB, OPraHH3allMi KOJUICKTUBHOW paboThI;

- IPUMEHEHHE TUCTAaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHH /IS OpraHu3aiy GopM TEKYLIETO ¥ MPOMEXYTOUHOTO KOHTPOJIS;

- YBEJIMYCHHUC MPOAOJLKUTCIBHOCTH CIavYn O6y‘IaIOHII/IMC$I WHBAJIUIOM WJIM JIMIIOM C OIpaHUYC€HHBIMH BO3MOKHOCTAMU 3JO0POBBA
(hopM IPOMEKYTOUHOM aTTECTAIMK IO OTHOIICHUIO K YCTAaHOBJICHHOW MPOJIOJIKUTEIBHOCTH UX CIAYN:

- IPOJIOJDKUTENILHOCTH ClIauy 3a4éTa WK 9K3aMeHa, [IPOBOANMOro B MUCbMEHHOH (opme, - He Oosee uem Ha 90 MUHYT;

- IPOJIOJDKUTEIILHOCTH OATOTOBKH 00yYalOIIerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IPOBOJAMMOM B YCTHOMH (opme, - He Golee
yeM Ha 20 MUHYT;

- IPOAOJDKUTENLHOCTH BBICTYIUICHHS 00YYaIOIIErocs pH 3allliTe KypcoBoi paboThI - He Goee yeM Ha 15 MHUHYT.

IIporpamma coctaBineHa B cooTBercTBHM ¢ TpeboBaHusMu PI'OC BO u yuebHbIM maHoM mo HamparieHuio 44.03.01
"Ilegarormueckoe oopazoBanue" U Mpoduiro moAroToBKH " TexHOoIOTHA U poOOTOTEXHUKA' .
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4.2.2.3. OueHo4YHbIE CPEACTBA.



1. CooTBeTCTBHE KOMIICTCHIIHI IJIAHMPYEMbIM pe3y/ibTaTaM 00y4YeHHs 10 JTUCIHUILIHHE (MOAYJII0)

Koax m HammeHoBaHue
KOMIICTCHIIMHN

NHaukaTopbl TOCTHXKEHUS] KOMIeTEeHIUU
U1 JAHHOM JMCIHUILTHHDI

OneHo4HbIe cpeacrsa TeKylLero
KOHTPOJA 1 leOMe)RyTO‘-IHOi/i aTTeCTAlNN

OIIK-9 Crocoben
HNOHUMATh IPHHIIUTIBI
paboThI COBPEMEHHBIX
MH(OpPMaMOHHBIX
TEXHOJIOTUH U
UCIIOJIb30BaTh UX JUIS
pelIeHns 3a1aq
npogecCHOHATBHON
JeATeIEHOCTH

3HATh OCHOBHEIC MPUHIUIIBI paGOTbI
COBPCMCHHBIX I/IH(l)OpMaHI/IOHHI)IX
TeXHOJ’IOFHfI, METOAbI UCKYCCTBCHHOT'O
HMHTCJUJICKTA AJId pCIICHUA CTaHAapTHBIX
3aaa4 o KOMIIbIOTEPHOMY MOJCIIUPOBAHUIO.

YMeTb IPUMEHATH OCHOBHBIC TIPHHIIUIIEI
paboThHI COBpEeMEHHBIX HH()OPMAIOHHBIX
TEXHOJIOTHH, METOIbI HCKYCCTBEHHOTO
MHTEJUICKTa JJIs PEIeHNUs CTaHIapTHBIX
33124 110 KOMIBIOTEPHOMY MOJICITMPOBAHHIO.

Bnanets IIOHUMaHHUECM OCHOBHBIX
MPUHIIUIIOB pa6OTLI COBPCMCHHBIX
I/IH(l)OpMaI_II/IOHHLIX TeXHOJ’IOFHﬁ, METOJaMU
HNCKYCCTBCHHOI'O MHTCJUICKTA JJI1 PpCIICHUA
CTaHAAPTHBIX 3aJa4 10 KOMIIbBIOTCPHOMY

Texymuii KOHTPOJIb:

Jlabopamophvie pabomul IO TEMaM

Tema 1. HexoTopsle U3BECTHBIE MOJETH
MaTeMaTnieckoi Gpuznku

Tema 3. Marematudeckast Teopusi 60pbObI
3a CyILIeCTBOBaHME

Tema 4. BpemeHne B TPOEKTHPOBAHHE
HMHTEIUIEKTYalIbHBIX CUCTEM

Tema 5. Monenu npeacTaBieHUs] 3HaHUU B
HMHTEIUIEKTYyaJIbHBIX CUCTEMAX
Tema 6. SI3BIK
nporpammupoBanus [Iposor
Tema 7. DkcrepTHBIE CUCTEMBI
Tema 8. HeliponHsle cetu
Tecmupoeanue 10 TEMaM
Tema 1. HexoTopsle U3BECTHBIE MOJETH
MareMaTH4ecKoil HU3NKH

JIOTHYCCKOIro

MOJCJIMPOBAHUIO.

34 CYHICCTBOBAHHNC

Tema 3. Marematuyeckasi Teopusi O0pbObI

IIpomeskyTouHasi aTTecTamus:

HE3HAYNUTEILHBIE OITNOKH
MIpY €€ PeleHUuN

Ok3zamen
2. Kpurepuu oueHuBaHus c)OPpMHPOBAHHOCTH KOMIIeTEHIMI
Komner 3auTeHo He 3auTeHo
eHuus Boicoknii ypoBeHnb | Cpennuii ypoBenb | Huskmnii ypoBeHb | Huxe IOpPOroBoOro
(OTIUYHO) (xopomo) (Y10BJIETBOPUTEIBHO) YPOBHS
(86-100 6a.1;10B) (71-85 6annoB) (56-70 6a10B) (HeyI0BJIETBOPUTEb
HO)
(0-55 6aJjI0B)

OIIK-9 | 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE 3HaeT OCHOBHbIE He 3Haer ocHOBHbIE
MIPUHIUIIBI pabOThI MPUHITUIEI PabOTHI NPUHLUITEL PA0OTHI MPUHITUIIBL paboTsl
COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
HHPOPMAIMOHHBIX HHPOPMATMOHHBIX HH(POPMAIMOHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTHH, METOBI TEXHOIIOTHH, OCHOBHBIE TEXHOJIOTHA, OTHACIHHEIC TEXHOJIOTHH, METOMBI
HCKYCCTBEHHOTO METOZBI HCKYCCTBEHHOTO | METOJIBI HCKYCCTBECHHOTO HCKYCCTBEHHOTO
WHTEJUIEKTA TS PEIICHUS | MHTEIUICKTA JJIS pEIICHUs | MHTEIUICKTa, JOMyCcKas WHTEJUIEKTa JUTS
CTaHJAPTHHIX 33724 10 CTaHIAPTHBIX 33724 110 Cepbe3HbIC ONIMOKH TP €€ | PEIICHHS
KOMITBIOTEPHOMY KOMITEIOTEPHOMY peueHun CTaHJAPTHRIX 3a/1a4 110
MO/JICTTUPOBAHHIO MO/ICJIMPOBAHUIO, KOMITBIOTEPHOMY

HUMEIOIIUXCS, TOMyCKast MO/ICIIMPOBAHUIO

YMeer npuMeHsTh
OCHOBHBIE IPUHIIUTIBI
paboTBI COBPEMEHHBIX

YMeer npuMeHsTh
OCHOBHBIE ITPHHIIUIIBI
paboTHI COBPEMEHHBIX

YMeer npuMeHsTh
OCHOBHBIE ITPHUHITUITHI
paboTBI COBPEMEHHBIX

He ymeer npumeHsTh
OCHOBHBIE ITPHUHIUIIBI
paboTBI COBPEMEHHBIX

HHPOPMAITNOHHBIX HHPOPMATMOHHBIX HH(POPMAIMOHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTHM, METOIbI TEXHOJIOTU, OCHOBHBIC TEXHOJIOTUI, OTACIbHEIS TEXHOJIOTHIA, METOIBI
HCKYCCTBEHHOTO METO/Ibl HICKYCCTBEHHOIO | METO/bl HCKYCCTBEHHOT'O HUCKYCCTBEHHOTO
HWHTEJUJIEKTA JUIs PEIEHNUs | MHTEJJIEKTA JUI PEIICHUs | MHTEJUIEKTa, TOIyCcKas MHTEIJUIEKTA JJIsT
CTaHJapPTHBIX 3a/1a4 110 CTaHJAPTHBIX 33/1a4 110 Cephe3HBIC ONIMOKH IPHU €€ | PEIICHHUS
KOMIIBIOTEPHOMY KOMIIBIOTEPHOMY peteHuu CTaHJAPTHBIX 3aJ1a4 110
MO/JIETUPOBAHUIO MOJIETUPOBAHMUIO, KOMIIBIOTEPHOMY
Jonyckas MOJIEJIMPOBAHUIO
HE3HAYMTENbHBIE OIIMOKH
IIPU €€ PEIICHUU
Braneetr monnmanneM Brnaneet monnMmanneM Bnaneer nonnmarnem He Bnageet
OCHOBHBIX NPUHIIUIIOB OCHOBHBIX ITPUHIUIIOB OCHOBHBIX MTPUHIUIIOB IMOHUMaHHEM

paboTB COBPEMEHHBIX
nH(pOpMaMOHHBIX
TEXHOJIOTUi1, METOAaMU

paboTHl COBPEMEHHBIX
MH()OPMAIMOHHBIX
TEXHOJIOTHH, OCHOBHBIMHU

paboThI COBPEMEHHBIX
nH(pOpPMaMOHHBIX
TEXHOJIOTHH, OT/ICJIbHBIMU

OCHOBHBIX TIPHHITUIIOB
paboThI COBPEMEHHBIX
nH(pOpMaMOHHBIX




UCKYCCTBEHHOT'O
MHTEJJICKTA ISl PEIICHUS
CTaHAAPTHBIX 337124 110
KOMITBIOTEPHOMY
MOJIETTMPOBAHHIO

METOJlaMU
HCKYCCTBEHHOTO
WHTEJUIEKTa IS
peLICHUs CTAaHAAPTHBIX
3ajad 1o
KOMITBIOTEPHOMY
MOJICTIMPOBAHUIO,
JloycKas
HE3HAYHTENbHbIE OLINOKH
IIPU ee pellIeHUU

METOaMHU
HCKYCCTBEHHOT'O
HHTEIUIEKTA, TOITyCKast
Cepbe3HBIC OUTHOKH IIPH e
peIICHUH

TEXHOJIOTHH,
METOaMU
HUCKYCCTBEHHOTO
WHTEJUICKTa IS
pemeHus
CTaHIAPTHHIX 3a7ad 110
KOMIBIOTEPHOMY
MOJIETTUPOBAHUIO

3. Pacnpeue.ﬂeﬂne OILICHOK 3a (l)OpMI)I TEKYIIEro KOHTPOJISA U ITPOMEKYTOYHYIO aTTECTALIUI0

8 cemectp:
Tekymuil KOHTPOJIb:

JlabopaTopHBIe pabOTHI IO TEMaM

Tema 1. HexkoTophie M3BECTHBIC MOJICNN MaTEMAaTHICCKON (PIBHKI
Tema 3. Marematndeckas Teopus O0pbOBI 32 CYIIECTBOBaHUE
Tema 4. BBeneHue B MpoeKTUPOBAHNE HHTEIUIEKTYAIBHBIX CHCTEM

Tewma 5. MO,Z[@J'II/I npeaAcCTaBJICHUA 3HAHHH B HWHTCJICKTYAJIbHBIX CUCTCMAX

Tema 6. 531Kk Toruyeckoro mporpammupoBanust [Ipomnor

Tema 7.
Tema 8.

DKCHEepPTHBIE CUCTEMBI
Heiiponnsie cetu

MaxkcumansHoe konrdectBo 6aimnos o BPC - 30.

TectupoBanue

Tema 1. HexoTopsie M3BECTHBIE MO MaTEMAaTHIECKOM (pr3uKm
Tema 3. Marematndeckast Teopust 00pbOBI 32 CYIIECTBOBaHUE
MaxkcumainsHoe konunyectBo 6auros o bPC - 20.

Hroro 30+20=50 6amios

IIpome:kyTounas aTTecTanus - 5k3ameH — 50 GayuIoB.

[TpoMexxyTouyHasi aTTecTanusl MPOBOAMUTCS IOCIE 3aBEpIICHHMs W3Y4EHHs AMCIMIUIMHBI WINM €€ 4YacTH B (opMme, ompeaenseMoit
y4eOHBIM IIJTaHOM 0Opa30BaTENIbHOW MPOrpaMMBI € IIENbI0 OLEHUTh PaboTy 00ydaroIlerocs, CTeNeHb YCBOCHHSA TEOPETHYECKHX

3HAHUH, YPOBEHb CPOPMHUPOBAHHOCTH KOMITCTCHIIHUH.

IIpenonaBaTess, IPUHUMAIOIIHA K3aMEH 00ECIICUMBACT CAyYaiiHOE paclpeIeieHue BApUAHTOB 3aJaHUi MEXKTy 00YyJarOlMUCS
C TIOMOIIBIO OMJICTOB W/WIIM C NMPUMEHEHHEM KOMIBIOTEPHBIX TEXHOIIOTHI;, BIpaBe 3alaBaTh 0OydYAIOMIEMYCs TOTIOJHUTEIHHEIC

BOIPOCHI U 1aBaTh JONOJHUTCIIbHBIC 3aJaHU IOMHUMO TE€X, KOTOPBHIC YKAa3aHbI B ounere.

DK3aMeH MNpOBOAUTCS 1O ouieram. B KaXXa10M ounere JIBa OLICHOYHBIX CPE/CTBA: YCTHLIﬁ WM TUCHMCHHBIA OTBET Ha BOIpOC U

IMMPAaKTUICCKOC 3aJaHuC.

YCTHBIN WM TUCBMEHHBINA 0TBeT — 20 0alioB.
IIpaxTrdeckoe 3amanue — 30 6amos.
Hroro 20+30=50 Gamos.

OO611ee KOIMYECTBO OAIITOB MO AUCUIHUIUIIMHE 33 TEKYIIHH KOHTPOJIb U MMPOMEXYTOUHYI0 aTTectanuto: 50+50=100 6ammos.

CooTBeTcTBHE OANIIOB U OI[CHOK:
Jns 3x3amena

86-100 — oTimyHO.

71-85 — xoporo.

56-70 — yIOBICTBOPUTEIHHO.
0-55 — HEeyIOBNIETBOPHUTEIEHO.

4. OueHOYHbBIE CPECTBA, MOPSIAOK UX NPUMEHEHHUsI 1 KPUTEPHHU OLeHUBAHUS
4.1. OueHoYHbIe CpeICTBA TEKYIEro KOHTPOJIs
4.1.1. JIabopaTopHbIe padoThI
Tema 1. HexoTopsie H3BECTHBIE MOJIEIIN MaTeMaTHIECKOH pr3ukn
Tema 3. Marematndeckas Teopus O0pbOBI 32 CYIIECTBOBaHHE

Tema 4. BBezieHne B IPOEKTUPOBAHNE HHTEIUIEKTYaIbHBIX CHCTEM

Tewma 5. MOI[GJ'II/I npeacTaBJICHUA 3HAHHI B HMHTCJJICKTYAaJIbHBIX CUCTEMAX

Tema 6. S3bIk Toruueckoro nmporpammupoanus [Iponor
Tema 7. DkcnepTHbIE CUCTEMBI
Tema 8. HeliponHsle cetu
4.1.1.1. ITopsiiok npoBeaeHHUsI.




JlaGoparopHbie pabOThI TPOBOIATCS B YAChI ayAUTOPHOMN paOOTHI.
Ilepen BbIMONHEHMEM Ka)kmOH pPabOTHI CTYyAEHTHI-0aKamaBpbl JOJDKHBI IPOPAadOTaTh COOTBETCTBYIOIIMH MaTepHall,
HCTIOJIBb3Ysl KOHCIIEKTHI TEOPETHUCCKUX 3aHITHH, NEPHOANIECKUE U3IaHNA, YI€OHO-METOIUUECKHE TIOCOOUS U YIEOHUKH.
ITo oxoHyaHWM 3aHATHI CTYAEHTH 0(QOPMIIIIOT OTUET IO KaXkIoH paboTe, coOmoaas ciaeayonyo Gopmy:
e HaumeHnoBaHue TeMBI;
Henp paboTsr;
3ajaHue U coJepiKaHKue BBITIOJIHEHHON paboThl,
ITucerMeHHBIE OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.
BrIBoBI O IpOsIENaHHOM paboTe.
CIuCOK UCTIONBb30BaHHBIX HCTOYHHUKOB.
4.1.1.2 Kpurepun oneHuBaHHA
27-30 6aJ1JI0B CTABUTCS, €CJIH 00yYaroUIuiics:
[IpaBuibHO BHIIONHUI Bee 3agaHus. [IponeMoHCTprupoBa BEICOKHH yPOBEHb BIAJICHNS MaTepuaioM. [IposiBICHBI TPEBOCXOAHBIE
CIOCOOHOCTH IPUMEHSTh 3HAHUS U YMEHUS K BBIITOJTHEHHIO KOHKPETHBIX 3a/1aHHH.
22-26 6aJ1JI0B CTABUTCS, €CJIH 00y4YaloUIUuiics:
[IpaBuIbHO BBITOJIHUAI OOJBINYIO YacTh 3aaHHid. [IpUCYTCTBYIOT HE3HAUMTENbHBIE OMIMOKH. [IpoaeMOHCTPHPOBAH XOPOIIHIA
yYpOBEHb BIaZcHUsI MaTrepuanoM. [IposiBIeHBI cpeHIE CIIOCOOHOCTH MPUMEHATh 3HAHMA M YMEHHS K BBIOJHEHNIO KOHKPETHBIX
3a/laHUN.
18-21 6anJ10B CTABUTCSL, €CJIH O0YyUYAIOIIMIACS:
3aganusi BBINONHUI Oojiee yeM HanosioBuHY. [IpHuCYTCTBYIOT cepbE&3Hble ommOku. [IposeMOHCTpUpOBaH YA0BIETBOPUTEIBHBII
YpPOBEHb BIIAJICHUs] MarepuaioM. [IposiBiieHbl HU3KHE CIIOCOOHOCTH MPUMEHSTH 3HAHHS W YMEHHS K BBINOJHEHHIO KOHKPETHBIX
3a/laHUN.
0-17 6a/10B CTABUTCS, €CJIM 00yJAIOLHIiCS:
3amaHusl BEINTOJHHUI MEHEE YeM HAIoJIOBHHY. IIpOeMOHCTPHpOBaH HEYAOBICTBOPUTENBHBIN YPOBEHb BIIAJICHHS MaTepHaioM.
[IposiBneHBI HENOCTATOYHBIE CIIOCOOHOCTH IPUMEHSTh 3HAHUS M YMEHUS K BBITIOTHCHHUIO KOHKPETHBIX 3aJaHNH.
4.1.1.3. Copep:xaHue OlIeHOYHOI0 CpeAcTBA
JlabopatopHas pabota Ne 1
" JIBUKEHME TEN B CPEAIE C yUYETOM TpeHus"
3anmanus K 1abopaTopHOii paboTte
1) Brimucats MaTeMaTHYECKYIO MOJIEIIb, ONPEAETIUTh COCTaB HAOOpa BXOAHBIX ITApaMETPOB M UX KOHKPETHBIE
YHCIIOBBIE 3HAYEHUS.
2) CrpoeKkTupoBaTh MoJIb30BaTeIbCKUIl HHTEpdeiic mporpaMMbl MOJIEIMPOBaHUs, oOpallas oco0oe BHUMaHue Ha
(OpMBI IIpeICTaBICHUS PE3YJILTATOB.
3) pa3paboTraTh CAMOCTOSTEILHO MPOTPAMMY HHTETPUPOBAHUS CUCTEMbI OOBIKHOBEHHBIX A depeHIInaIbHBIX
YPaBHEHHH C OIIEHKON TOYHOCTH PacyeToB.
4) TIpousBecTH OTIIAAKY M TECTUPOBaHNE pa3pabOTaHHOW MPOTPaMMBI.
5) BbIMOTHNUTE KOHKPETHOE 3a/IJaHNE U3 CBOETO BapuaHTa padOTHI.
6) KadecTBeHHO NMpOaHAIN3UPOBATH PE3YIILTATHI MOACINPOBAHUSL.
7) Co3maTh TEKCTOBBIH OTYET MO JJAOOPATOPHON paboTe, BKIFOTAOIITHIA:
- TUTYJNBHBIA NHCT (yKa3aTh Ha3BaHWE DPAOOTHI, HCIIOIHUTENS, HOMEP TPYIIIBI U T.1I.);
- IOCTAHOBKY 33/1a4H U OMHCAHNE MOJECIH;
- pe3yIbTaThl TECTUPOBAHUS IPOTPAMMBI,
- pe3yJbTaThbl, MOJYYEHHbIE B XOJE€ BBINMOJHEHHs 3alaHus (B pa3iH4yHbIX (hopmax).
BapuanTs! 3ananui
Bapmuanr 1. [TapanrroTuct npeiraeT ¢ HEKOTOPO BEICOTHI M JIETUT, HE OTKPHIBAs MAPaIIIOTa; Ha KaKOH BBICOTE (MM
yepe3 Kakoe BpeMs) eMy CJelyeT OTKPHITh MapallioT, YT00bI UMETh K MOMEHTY IPU3EMIICHH S 0€30IIaCHYI0 CKOPOCTh
(ae 6ompmryro 10 m/c)?
Bapuanr 2. M3yunts, Kak CBsi3aHa BHICOTA IPBDKKA C IUIOMIA/IBIO0 TTOTIEPEYHOI0 CEYEHHS MapalnoTa, 4ToObl CKOPOCTh
pu3eMJIeHUs OblTa 0e30macHOM.
Bapuanr 3. [IpomosennpoBath najieHue Tena ¢ 33JaHHBIMU XapaKTepPUCTHKaMK (Maccoil, (JopMoOii) B pa3InaHbIX
BSI3KMX cpesiax. M3yduTh BIMsSHHE BSI3KOCTH CpPeJibl HAa XapakTep IBIKeHMs. CKOpOCTh JBIKEHNUS JOIKHA OBITh CTOJb
HEBEJINKA, YTOOB! KBaAPATUIHON COCTABIIIONIEH CHIIBI COIPOTUBIICHUS MOXKHO OBIJIO TIpeHeOperars.
BapmuanT 4. [IpoMmonennpoBaTs aieHNe Tea ¢ 3aJaHHBIMHU XapaKTePUCTHKaMHU (Maccoi, popMoii) B pa3IIHBIX
IUTOTHBIX cpeaax. V3yunTs BIUSHHUE IUIOTHOCTH CPEMbl Ha XapakTep ABKeHUs. CKOpOCTh ABMKEHHS JOJDKHA OBITh
JOCTATOYHO OOIBIION, YTOOBI JIMHEHHON COCTaBIIAIONIEH CHIIBI COPOTUBICHHUS MOXKHO OBLIO IpeHeOperats (Ha
OoJbIIeH YacTH Iy TH).
Bapmuant 5. [IpoMoennpoBaTs JBIKEHUE NCCIIEAOBATEIBCKOTO 30H/1A, «BBICTPEIIEHHOT0» BEPTHKAIHHO BBEPX C
YPOBHS 3eMJIH. B BepxHell Touke TpaeKTOPUH HaJ 30HI0OM PACKPBIBAETCS MAPALIIOT, U OH MJIABHO CIIyCKAETCS B TOUKY
cTapra.
Bapmuanr 6. [IpoMonenupoBaTh JBUKEHUE HCCIIEN0BATENLCKOTO 30Ha, «BBICTPEIEHHOT0» BEPTHKAILHO BBEPX C
JeTSIIero HaJ 3eMileil camorera. B BepxHel TOuke TPAaeKTOPWH HaJl 30HAOM PACKPBIBAETCS MAPALIIOT, ¥ OH IUIABHO
CIIyCKAaeTCsl Ha 3EMIIIO.



BapuanT 7. I'myOunHast 6oM0a, ycTaHOBJICHHAs Ha B3PBIB Uepe3 3aIaHHOE BPEeMsl, COPAChIBAETCS CO CTOSIIETO
HETOJIBIDKHO TIPOTHUBOJIOAOYHOTO KOpadis. McciienmoBarh CBS3b MEXAY TIyOWHOW, Ha KOTOPOHW MPOW30HAET
B3pbIB, U (OpMOH Kopmyca (chepudeckoit, moychepunaeckon, KareBUIHON 1 T. 1. ).

Bapmuanr 8. I'myOnHHas 60M0a, yCTaHOBJICHHAs HA B3PHIB HA 3aJaHHOU TTyOMHE, cOpachBaeTCsA CO CTOSIIETO
HETIOJIBIDKHO IIPOTHUBOJIOAOYHOTrO Kopabms. MccienoBath CBsI3b MEKAY BPEMEHEM JIOCTIKCHUS 3aJaHHOH ITyOHHBI U
(dopmoii kopmyca (chepruaeckoii, moxychepuaeckoit, KaIuieBUIHOMN U T.1.).

Bapuanr 9. [IpoBecti MoJeIMpoOBaHKe B3JIETa paKeThl PU 3HaYeHUsIX napamerpoB m0 = 2----10 7 kr, mxon = 2----10 5
KT, oo = 2----10 5 kr/c, Fraru = 4----10 8§ H. OTBeTuTh Ha BOIIPOC, TOCTUIHET JIM PAKeTa NPU STUX 3HAUYCHHSIX
rapamMeTpoB NEPBOM KOCMUYECKOW ckopocTH 7,8 km/c?

Bapmnanr 10. IIpoBectu ucciaenoBaHue COOTHOIIEHUS BXOAHBIX napaMeTpoB m0 u Fraru , npu KoTopsIX pakeTa
JOCTUTHET MEPBOH KOCMUYECKOH CKOPOCTH (M B COOTBETCTBYIOIIMI MOMEHT HcUepnaeT roprodec). OcTanbHbIE
BXOJIHBIE TTapaMeTpPhl (PUKCHPOBATh IPOU3BOIBHO. [10CTPOUTH COOTBETCTBYIONIYIO (ha30BYI0 TUAarpaMMy B
nepeMeHHbIX ( MO , Frsrn ).

BapmanT 11. PazpaboTtaTs 1 Micciae10BaTh yCOBEPIICHCTBOBAHHYIO MOZETH B3JIETa PAKETHI, IPUHSIB BO BHUMAaHHE, 9TO
peabHBIE KOCMUYIECKHE PAKETHI OOBIYHO JIBYXH TPEXCTYIEHUAThIC M BUTATENN Pa3HbIX CTYNEHEH NMEIOT pa3sHylo CHUITy
TATH.

Bapuanr 12. [IpoMoenupoBars JBHKCHUE HCCIIEAOBATEILCKOTO 30Ha, CHA0)KEHHOTO PA3rOHHBIM JIBHIATElIeM
HeOOJBIION MOIIHOCTH, «BBICTPEIEHHOT0» BEPTHKAJIBHO BBEPX C YPOBHS 3eMJIH. B BepxHell Touke TpaeKTOpuu
JIBUTaTelb BBIKIIFOYAETCs, HaJl 30HI0M PAaCKpBIBAaeTCs MapalllioT, ¥ OH IUIaBHO CITyCKAeTCs B TOUKY CTapTa.

Bapuanr 13. IlpoMonenupoBaTh IBM)KEHHE HCCIIEJOBATEIbCKOTO 30H/A, CHA0KEHHOTO Pa3TOHHBIM JIBUraTelIeM
HEOOJIBIIION MOIIHOCTH, «BBICTPEJICHHOT0» BEPTHKAJIBHO BBEPX C JIETAIIETO HAJ 3eMileil camorera. B BepxHeil Touke
TPaeKTOPUH HaJ 30HAOM PACKpPhIBAETCS MapallioT, U OH IJIABHO CITyCKAETCS Ha 3€MIIIO.

Bapuanr 14. I'myOunnas GomOa-Topriena, CHaO)KEHHasl PasTOHHBIM JIBUTATENIEM, YCTAHOBIICHHAs HA B3PHIB Uepe3
3aJjaHHOE BpPeMsi, COPachIBAETCS CO CTOSAIIETO HETIOIBH)KHO IPOTHBOJIOJOYHOTO Kopabis. MccnenoBaTth CBA3b MEXKIY
TITyOMHOHM, Ha KOTOPOW TPOM30HAET B3pHIB, U (opMol Kopiryca (chepudeckoi, momychepraecKoil, KaluIeBUIHON 1
T.0.).

Bapuanr 15. I'myOunnas GomOa-Topriena, CHaO)KEHHAsI PasTOHHBIM JIBUTATEJIEM, YCTAHOBIICHHAs Ha B3PHIB HA
3aJaHHOH I'iTyOnHe, COPACKIBACTCS CO CTOSILIETO HEMOIBIDKHO MMPOTHBOJIOAOYHOTO Kopabdist. MccimenoBats cBA3b MEXITY
BpPEMEHEM JIOCTIIKCHUS 3a/laHHOM TiyOuHBI M (opMoil Kopryca (chepuueckoi, monychepruuecKkoil, KarieBUIHOH U
T.1.).

BapuanT 16. Topriena, cHabkeHHas! pa3TOHHBIM J[BUTATEJIEM, HAllEIUBAETCS C TIOJIBOJAHOM JIOAKH HA CTOSIIIUAN
BEPTUKAJIBHO HAJ HEH HAaBOJHBIN KOpabib. MccaenoBarh CBsI3b MEKAY BpEMEHEM OpaXKeHHS eI U GOopMOit
kopnyca (chepuueckoi, nonychepryeckoi, KaruieBUIHOM U T.1.).

BapuanT 17. [locTpouTh Tpa€KTOPUHU U HAWTH BPEMEHHBIE 3aBUCUMOCTH TOPU30HTAIBLHON U BEPTUKAIBHOM
COCTABILIIOLIMX CKOPOCTH M MIEPEMEIIECHHS sl Tella Maccor 1 Kr, OpOIIeHHOTo 1Mo yIiIoM 45° K TOPH30HTY ©
HadaIbHOH ckopocThio 10 M/c:

1) B Bo3ayxe; 2) B Boste. CpaBHUTB Pe3yIbTaThl C TEMH, KOTOPBIE MOTYYMIINCH ObI O€3 yueTa CONPOTHUBIICHHS CPEIBI
(TmoceHIe MOYKHO MOJYYUTh JTUO0 YHCICHHO U3 TOH XK€ MOJIEIH, JIN0O aHAIUTHYECKN).

BapuanT 18. Hailtu BujJ 3aBUCMMOCTHM TOPU3OHTAJIBHOM JJIMHBI MOJIETa Tellda M MaKCUMaJlbHOM BBICOTHI
TPAEKTOPUH OT OJJHOTO U3 KOI(PPUIIMEHTOB CONPOTUBICHHS CPEbl, (PUKCHPOBAB BCE OCTAIBHBIC MAPAMETPBI.
[IpeacTaBuUTh ATy 3aBUCUMOCTH rpaduecKu 1 NOA00PaTh MOIXO/IIYI0 aHATUTHIECKYIO (DOPMYITy, OIIPE/IEIIUB e
rapaMeTpbl METOAOM HaUMEHBIINX KBaAPaTOB.

Bapuanr 19. Pa3paborars Moenb moiBoIHOI 0XOThl. Ha paccTOSHUM I' MOJ yIJIOM  0L00L0L TIOABOJTHBI OXOTHHK
BHJWUT HETIO/ABIKHYIO aKyiy. Ha CKoIbKO METpPOB BBIIIE HEE HAJ0 LEIUTHCS, YTOOBI TapIIyH MOMAaj B Lieib?

BapmuanT 20. ITocTaBuTh U pemuTh 3aady 0 MOJBOJIHONW OXOTE MPH JOMOTHUTEIHHOM YCIOBHHU: aKyJjia JBIXKETCS.
Bapuanr 21. IlpomonenupoBaTh IBI)KEHHE HCCIIEIOBATEIBCKOTO 30HAA, «BBICTPEJICHHOTO» IOJ] YIIIOM K
rOpu30HTY. B BepxHei TOUKe TpaeKTOPHH HaJl 30H/IOM PAaCcKpPBIBAETCSl TOPMO3HOM MapamIioT, 3aTeM 30H] ITIaBHO
JBHKETCS IO 3EMJIH.

Bapuanr 22. I'myOunnHas GomOa, ycTaHOBJIEHHas Ha B3pBIB Uepe3 3aJlaHHOE BpeMs, cOpachIBacTCs C
JBIKYIIETOCS TPOTHBOJIOAOYHOTO Kopabms. VccienoBaTh CBsI3b MEXIY NTyOHMHOM, HA KOTOPOH MPONU30MIET B3PHIB,
TIPOHICHHBIM PACCTOSIHUEM I10 TOPU30HTAIN U HOPMOH Kopiryca (chepruecKoi, morychepruuecKkoil, KarieBUuIHOW 1
T.7.).

BapuanT 23. I'myObunnas 6om0ba-Topriena, cHaOXeHHasi pa3TOHHBIM JIBUTATelIeM, YCTAHOBIIEHHAS Ha B3PHIB Ha 3aJaHHON
riryOmHe, cOpachIBaeTCs C ABIDKYIIETOCS TPOTHBOJIOZOTHOTO KOpadiis. MccinenoBaTh CBSI3b MEXK/TYy BPEMEHEM
JOCTIDKEHHS 3aJaHHOM TTyOMHBI, MPOHAEHHBIM PACCTOSTHIEM TI0 TOPU30HTAIH U (GOPMOii Kopiryca (ChepruaecKoi,
moychepudecKkoi, KarIeBUIHON H T.1I.).

Jlabopatopnast padora Ne 2 MOAEJIMPOBAHUE ABTOBOJIHOBLIX ITPOLIECCOB

1. 3agaua: MeeTcs AByMepHasi aKTHBHAS CPE/ia, COCTOSINAS M3 3JIEMEHTOB, KOXKIBIH H3 KOTOPBHIX MOXKET HAXOJUTHCS B
TPEX pa3IMIHBIX COCTOSHUSIX: MTOKOE, BO30YKICHUH U pedpakrepHOCTH. [Ipr OTCYTCTBUU BHEIITHETO BO3ICHCTBHS,
JJIEMEHT HAXOJIUTCS B COCTOSIHUH IOKOsL. B pe3yibraTe BO3JeHCTBUS 3JIEMEHT IIEPEXOINT B BO30OYKICHHOE COCTOSIHUE,
npuobpeTasi CiocoOHOCTh BO30YKAATh COCEHUE AIIEeMEHTHL. Yepe3 HeKOTopoe BpeMsi 1ociie Bo30YKICHUS IJIEMEHT
MEPEKITIOYAETCS] B COCTOSTHUE pePAKTEPHOCTH, HAXOSICh B KOTOPOM OH HE MOXKET OBITh BO30YK/IeH. 3aTeM 3JIEMEHT cam
BO3BPAILAETCSI B HICXOHOE COCTOSIHUE MOKOsI, TO €CTh CHOBA MPUOOPETAET CIIOCOOHOCTD MEPEXOUTh B BO30YIKISHHOE



cocrostHre. Heo6xoanmo mpoMoaennpoBaTh IpOIecCH, IIPOUCXOIAIINE B IBYMEPHON aKTHBHOM Cpele TIPH Pa3IMIHBIX
mapameTpax Cpeabl U HadalbHOM paclpeleIeHUH BO30YKICHHBIX JIEMEHTOB.
2. Teopus. Pacemotpum 00001meHHy 0 Mozeas Bunepa - PosenOiora. MBICIEHHO pa3o0beM 3KpaH KOMIIBIOTEpa Ha
3JIEMEHTEHI, OTIpeiesieMble HHACKCAMH 1, ] 1 00pa3yIOIINMHU IBYMEPHYIO ceThb. IIyCTh COCTOSIHIE KaXKIOTO 3JIEMEHTa
orcriBaeTcs (pazoii yi,j (t), 1 KOHIEHTpamei akTuBaropa uij (t), rae t -- AUCKPETHBIH MOMEHT BPEeMEHH.
Ecmu sneMeHT HaXoAWTCS B ITOKOE, TO OyJeM CUHUTaTh, 9To Yi,j (t) = 0. Ecim BcneacTBHe 61m30cTH BO30YKICHHBIX
9JIEMEHTOB KOHIIEHTpAlus akTuBaTopa uij (t) JocTUraet moporoBoro 3HayeHus h, To 3J1eMeHT BO30YKJaeTCs U EPEXOIUT
B cocTosiHUE 1. 3aTeM Ha ClIeAyIOIIeM IlIare OH MepeKIouaeTcsa B COCTOSHUE 2, 3aTeM -- B COCTOSIHUE 3 U T.J., OCTaBasCh
IIPU 3TOM BO30Y>KA€HHBIM. JIOCTUIHYB COCTOSIHHS I' DJIEMEHT NEPEXOAUT B cOCTOsiHUE pedppakrepHocTH. Uepes (s - 1) maros
HoCJIe BO30YKIAECHUS 2JIEMEHT BO3BPAILAETCS B COCTOSIHUE ITOKOSI.
ByneM cuutath, 4TO IMpHU MEPEXoie U3 COCTOSIHUA S B COCTOsIHUE NMOKOsA ) KOHLIEHTpAIUsl aKTUBAaTOpa CTAaHOBUTCA paBHOIL 0.
[Ipy Hanu4KMM coceHEro EMEHTa, HaXOIIIErocsi B BO30YKIEHHOM COCTOSHUM, OHa yBesnnuuBaercs Ha 1. Eciu p
Ommkalmux coceneit BO30YKICHBI, TO HA COOTBETCTBYIOIIEM IIIare K IMpeAbIIyIeMy 3HaUeHUIO KOHIICHTPAINN aKTHBAaTOpa
TpHOABIISIETCS YHUCIIO BO3OYKACHHBIX cocenmeid: uij (t + At) = uij (t) + p.
MO>KHO OTpaHHMYUTHCA YIETOM OJIKAUIIINX BOCEMH COCETHIX 3JICMEHTOB.
3. Asroputm. [{ns MoaennpoBaHus aBTOBOJHOBEIX IIPOIIECCOB B aKTUBHOH cpesie HeOOXOIMMO COCTaBHUTh IUKII II0
BPEMEHH, B KOTOPOM BBIYHCIIAIOTCS (a3bl HJIEMEHTOB CPEIBI B TIOCIEAYIONIHE MOMEHTEI BpEMEHH M KOHIICHTPALIUs
aKTUBATOpa, CTUPAETCs MpebIAyIIee pacipeaeicHrne BO30YKACHHBIX JIEMEHTOB U CTPOUTCS HOBOE. AJNTOPHTM MOJEITH
MpPEeJCTaBJICH HIDKE.
1. 3amaroT 4nCIo IEMEHTOB aKTUBHOM CpeJibl, €€ IMapaMeTpsl s, I, h, HaualbHOE pacipeneeHre BO30YKICHHBIX
3JIEMEHTOB.
2. Havano uukna mo t. JIarot npupaiieHue 1o BpeMeHH: IEpeMEHHOI! t TPHCBAaUBAIOT 3HaYEeHUE t + At.
3. [lepebuparoT Bce 3JE€MEHTHI aKTHBHOM Cpelibl, onpeaessas ux ¢assl yi,j (t + At) ¥ KOHIIEHTpaIHI0 aKTUBaTOpa ui,j (t + At)
B MOMEHT t + At.
4. O9nIIaroT YKpaH U CTPOST BO30YKICHHBIC AIIEMEHTHI aKTUBHOU CPEIbI.
7. BozBpamenue k oneparpn 2. Eciu DUk 1Mo t 3aKOHYMIICS, -- BBIXO]] U3 IIUKJIA.
4. KomnprotepHas mporpamMMa. Hrmke mpencraBieHa mporpaMMa, MOICITHPYIOMIas akTUBHYIO CpeAy B MPOUCXOIAIINE B
Hel mporecchl. B mporpaMMe 3a1anpl HadanbHBIE 3HaUCHUS (pasbl yi,j (t + At) BceX 2IeMEHTOB aKTHBHOM CPeIbl, a TaKKe
MMeeTCs UK 110 BPEMEHH, B KOTOPOM PacUUTHIBAIOTCS 3HAYCHUA Yi,j (t + At) B ciemyromuii MOMEHT t + At u
OCYILECTBIIACTCS rpadUueCKUil BBIBOJ] PE3yIbTATOB Ha dKpaH. [lapaMeTpsl cpenpi = 6,8 = 13, h =5, TO ecTh KaXKIbIi
3JIEMEHT KPOME COCTOSIHHUS ITOKOSI MOKET HAXOAUTHCS B 6 BO30YKICHHBIX COCTOSIHUSX M 7 COCTOSHUAX pehpakTepHOCTH.
IToporopoe 3HaueHHE KOHIIEHTPALMU aKTUBaTOpa paBHO 5. IIporpaMMma cTpoUT OJHOPYKAaBHYIO BOJIHY, OCLMIIISATOP U
NPEnsTCTBHE.
Program PROGRAMMAG;
uses dos, crt, graph;
Const N=110; M=90; s=13; r=6; h=5,;
Var vy,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,; { Onunounast BosHa } *)
Forj:=1to 45 do { OnHopykaBHast BojiHA }
Fori:=1to 13 do y[40+i,j]:=i;

(* Forj:=1to Mdo { ABypykaBHast BoiiHa }
Fori:=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; {Ocummnsrop 1}

(* If k=round(k/30)*30 then y[20,50]:=1; {Octmmuisitop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[i,j1>0) and (y[i,jl<s) then yy[i,jl:=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 uli,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; {IpensitcTBHE}
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:=yy[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. 3ajaHus 17151 CAMOCTOSATENILHOTO PELICHHS.
1. [TonmyunTe MOAETH OTMHOYHOM BOJHBI BO30Y>KAEHH. [[JIsl 3TOr0 10CTATOYHO O/IMH U3 3JIEMEHTOB aKTHBHOW CpeJIbl
MepeBECTH B BO30YKIEHHOE COCTOSHHE.
2. Ilpomognenupyiite cepuio aBTOBOIH. {711 3TOro He00X0IMMO, YTOOBI OANH M3 JIEMEHTOB COBEPIIAT EPHOANIECCKHUC
KoJe0aHMs, TO €CTh AaBTOMATUIECKH YEePe3 3aJaHHOE YHCIIO [IaroB IIEPEXOIMI B BO30YKAeHHOE cocTosiHME 1. Takoi
3JIEMEHT Ha3bIBACTCS OCHMIIIATOPOM. JIJIsl TOTyYeHHSI CEPUU aBTOBOJIH CJIEAYET AKTUBU3MPOBATH CTPOKY C IIOMETKOMN
"Ocrumrstop 1".
3. [Ipomopenmpyiite muppaknnio aBTOBOIH. s 3TOr0 HE0OXOANMO CO3/1aTh BOJIHY, Ha ITyTH KOTOPOH PaCIIONOKECHO
MPENATCTBHE, HAIPUMED, HETPO3PAYHbIH 3KPaH, COCTOAIINI N3 HEBO30YKAAIOIINXCS 3JIEMEHTOB, PAcIIOI0KEHHBIX BJIOJb
IpsMOM U Bceraa HaXoAIUXcsl B cocTosHuu 0.
4. V3yunte pacrpoCTpaHEHHE aBTOBOJIH B IBYMEPHOM cpefie, coleprKalleil 1Ba nmapauienbHO pacloyIoKEHHbBIX IKpaHa Ui
9KpaH ¢ oTBepcTheM. [IpoHadioaaiTe aHUTUIISLIMIO aBTOBOJIH, PACIIPOCTPAHSIOLIUXCS HABCTpEuy APYT APYTY.
5. [Ipomoaenupyiite 3 (HeKT CHHXPOHU3ALNHU, COCTOSIIUA B TOM, YTO IPU HATHYUH JBYX HIH 00J€€ UCTOUHUKOB
ABTOBOJIH IPOUCXOOUT UX BSaHMOHeﬁCTBHe, B pE3YyJbTATC KOTOPOI'O BHICOKOYACTOTHBIC HCTOYHUKH IMOJAABJISAIOT
HU3KOYaCTOTHBIC. B KOHIIE KOHIIOB HACTYIAeT CHHXPOHM3AIMA KOJIEOaHN SIIEMEHTOB Cpe/Ibl: KOIEeOaH!Us IPOUCXOIAT C
YacTOTOH, PaBHOHM 4acTOTE BEICOKOYACTOTHOTO HCTOYHHUKA. YTOOBI IPOHAOIIONATE 3TO SBJIEHHUE HA KPaHE KOMITBIOTEpa,
CJIElyeT CMOJIEIMPOBATh IBa OCHMIIIATOPA, PadOTAIOINX Ha PAa3HBIX YacToTax. [y 3Toro He0OX0JMMO aKTHBU3UPOBATH
onepaTtopsl ¢ nometrkamu "Ocmmstop 1" u "Ocuustop 2".

o

6. IIpomonenupyiite 0Opa3oBaHNe OTHOPYKABHBIX CHHPaIbHBIX BOIH. CriMpasibHBIE BOJIHBI 00pa3yrOTCs HA Kpasx ppoHTa
BOJIHBI, TIO3TOMY JJIsl MOJICITMPOBAHHMS 3TOTO MPOIecca HEOOX0ANMO B OJIOKE HAYaTIBbHBIX YCIOBUH 334aTh IUNIOCKYIO BOJIHY,
(hpOHT KOTOPOH OOPBIBACTCS B CEPENMHE 3KPaHa.

7. Ilpomonenupyiite oOpazoBaHne IBYXPYKaBHBIX CITUPAIBHBIX BOJH.

8. M3yunTe 3aBUCHMOCTD YaCTOTHI BPAIIEHHUS OJHOPYKABHON CITUPAIbHOM BOJIHBI OT ITAPaMETPOB cpensl (T, s, h).
IloBTOpPUTE 3TOT BEIYUCIUTEIBHBIN SKCIIEPUMEHT Ul JBYXPYKaBHOU BOJIHBIL.

9. Ilpomoenupyiite B3aMMOJICUCTBHE CITUPATILHBIX aBTOBOJIH C aBTOBOJIHAMH, BBIPA0AThIBAEMBIMH OCHHIUISITOPOM,
KOJIEOIIOIMIUMCS ¢ HU3KOH 4aCTOTOM.

10. Uccnenyiite pacnpocTpaHeHHe U aHUTHIBIIMIO OJAMHOYHOTO UMITYJIbCa B OJJHOMEPHOW aKTHBHOM cpejie.

11. Uzyuute pacrpocTpaHEHNE aBTOBOJIH B OJTHOMEPHOM aKTUBHOH cpesie IPH HAJHMYUH OCHHUIUIATOPA.

12. Ilpomoaenupyiite pacrpocTpaHeHue OJIMHOYHOTO UMITYJIbCA B OJJTHOMEPHOM aKTUBHOM Cpejie, TOCIEAHU JIEeMEHT
KOTOPOH KOHTAKTHPYET C IEPBBIM.

13. Co3znaiiTe KOMITBIOTEPHYIO MOJIENb PACIPOCTPAHEHHS aBTOBOJIH B TPEXMEPHOH aKTUBHOM cpejie.

OO

JlabopatopHas paboTa 3. ApudMeTrka. YpaBiIeHHE JOTHIESCKAM BBIBOJIOM B IIpOrpaMMax
IIpumep 1. Onucate NpeauKaThl Ui BHIYUCIECHUS CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO JIBYX YHCET,
BO3BEJICHUS YMCia B KBAApaT, BbIBOJA OCTaTKa Mpu AeJieHUe Ha 3, BBIBOJ CilydaiiHoro uucna u3 uarepsaia [1,100].
[porpamma 13. Apudmernka

Domains
N=integer
R=real

Predicates
add(N,N)
sub(N,N,N)



multi(N,N,N)
division(N,N,R)
kvadrat(N,N)
ostat(N,N)
vivod(N)
Clauses
add(X,Y):-S=X+Y, write(“Sum= ”,S),nl.
sub(X,Y,S):-S=X-Y.
multi(X,Y,P):-P=X*Y.
division(X,Y,R):-Y<>0, R=X/Y.
kvadrat(X,N):-N=X*X.
ostat(X,N):-N=X mod 3.
vivod(N):-random(Y), N=1+Y*100.
Opmmep 2. [IporpaMmmupoBaHie B3aNMOHUCKITIOYAIONTNX YTBepKaAeHUH. [Iporenypy HaxoXaeHUsI HANOOJNBIIETO U3
JBYX YHCEI MOKHO 3aIIUCaTh B BU/IEC OTHOIICHUS
max(X,Y,X):-X>=Y.
max(X,Y,Y):-X<Y.
OTH npaBuiIa ABIAIOTCS B3aUMOHMCKIIOUaronMMy. Bo3moxkHa Ooee skoHOMHast (OpMyIHpOBKa: eciad X>=Y, TO
makcumMymM=X, nHaue =Y. Ha [Ipoore 310 3anuimercs ciaeayomuM o0pa3om:
max(X,Y,X):-X>=Y, 1.
max(_,Y,Y).

[Iporpamma 14. Makcumym

Domains

N=integer
Predicates

max(N,N,N)
Clauses

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

max(_,Y,Y).

Ipumep 3. PaccmoTpum pasiandHbie criocoOsl 3anucu npeaukarta different, onpegesstoriero pasinyHel K YKCIa,
HCIIONB3YIOIIHE COUCTAaHHE BCTPOCHHBIX npeaukaToB ! u fail.

different(X,X):-1,fail.

different(_, ).

AT

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

different(_, ).

WK

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

[* true —BCTPOEHHBIN MPENKAT, KOTOPBIN BCETIa HCTHHHEH ™/

Ui

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

3aganus A1 caMoCTOoSITeJILHOI padoThI
Nel. Onmcats NpeAUKaThL:
1) Haiiti kBaapar uncna X; kyo uncna X.
2) Haiitu 3Hauenue QyHkumi y = a*x + b, rue a, b u x — uensie yuncia.
3) Haiitu nepumeTp TpeyroJibHUKA, €CIIU BCE €r0 CTOPOHBI H3BECTHBIL.
4) HaiiTu mionaap NpsiMOYroJIbHOTO TPEYroJibHUKA O BYM €ro KaTeTaM.
5) Haiitu rromans Tpanennu ¢ ocHoBanusiMu A u B u Beicotoit H.
6) HaiiTu kBasipaT THIIOTEHY3BI B IPSIMOYTOJILHOM TPEYTOJILHUKE 10 IBYM €ro KaTeTaM.
7) Haiitu 06beM IPSIMOYTONIFHOTO TIapaienenuiena co cropodamu A, B u C.
8) 3mas ckopocts V u Bpems T, OmpeiesTuTe My Th.
9) Haittu nocneaH00 UQPY B 3aMHUCH HATYPAIBLHOTO YHCIIA.
10) Haiitu riu¢ps! B JECSTHYHOM 3aIUCH IBY3HAYHOTO HATYPAIbHOTO YHCIIA.
11) Haiitit iepByto 1Py B JECATHUHOM 3aIUCH TPEX3HAYHOTO HATYPATBHOTO YHCIIA.
12) Haiiti cymMmMy 1dp B AECATHYHOM 3aMUCH TPEX3HATHOTO HATYPATBHOTO YHCIIA.
Ne2.

1) Haiitu

A. HanmeHnbliiee 3Ha4€HUE U3 JIBYX YHCEIT;

b. Hanmensbiee 3HaueHUE U3 TPEX YMCEI Ha OCHOBE TEPBOi 3a1a4H;

B. Hanmensbiee 3HaueHNe U3 MIECTH YUCET HA OCHOBE BTOPOH 3a1auM.
2) OrmpenenuTh, YAOBICTBOPSIOT JIM JUTHHBI TPEX OTPE3KOB YCIOBHIO MPSIMOYTOIBHOTO TPEYTOBHHUKA.
3) Ompenenuth, YAOBICTBOPSIOT JIM JUTMHBI TPEX OTPE3KOB YCIOBHIO TPEYTOIbHHUKA.



4) Haiitu Moxyib uncna X.
5) Omnwcarb IpeIuKaT Ajist BEIUCIEHHs QYHKIMH, 3aJaHHON COOTHOLIEHUEM:

2

X Xx<-1
f(x)=<x+1-1<x<1

X{X>1

JlabopatopHas pabota 4. [ToBTOpeHHEe U peKypCHS
Hpumep 1. BerBomuts Ha 3KpaH KBaJgpaT YUCIa, BBOAUMOTO MOJB30BaTENIEM, IT0Ka He OyzaeT BBeaeH 0.
IIporpamma 15. BeiBox kBagpara yucia
Domains
x=integer
Predicates
go
repeat
check(x)
Clauses
repeat.
repeat:- repeat.
go:- repeat, write (“Bsequre uncio noxanyiicra wiu 0-1is Beixoga ),
readint(A), check(A).
check(0):-nl,write(“0k™),!.
check(A):-B=A*A, write(B),nl, fail.
N
go:- repeat, write (“BBeante uncio ), readint(A),
B=A*A, write(A, “*2=" ,B),nl,
write(“mpepsarts ga/uet (y/n) ), readchar(C), C=“n,!.

[pmmep 2. Opraan3oBaTh MEHIO JJI BEIOOpa apu(METHICCKOH ONepaIliH.
IIporpamma 16. Mento
Domains
x=integer
Predicates
menu
actions(x)
repeat
Clauses
repeat.
repeat:- repeat.
menu:- repeat,
write(“Beemure 1 ms +, 2 s *, 3-mis -, 0-m1imst BeIxoma\n®),
readint(N),
actions(N).
actions(0):-1.
actions(1):-write(“BBeaute nepsoe uncno”), nl, readint(A),
write(“Bseaute BTOpoe uncio”) nl, readint(B),
C=A+B,write(C),nl,fail.
actions(2):- write(“Beexute nepsoe umcio”), nl, readint(A),
write(“Bseaute BTopoe uncio”) nl, readint(B),
C=A*B,write(C),nl,fail.
actions(3):- write(“Bsenure nepsoe uncino”), nl, readint(A),
write(“Beeaute BTopoe uncno”) nl, readint(B),
C=A-B,write(C),nl,fail.
[pumep 3. Boruncants N-bii wieH mnocienoBarenbHOCTH Prudonauyn. N-bIii wieH Mociea0BaTeIbHOCTH
duboHauuM, HAYMHAS C TPETHETO, ONPEACIACTCS CYMMOW 2-X MPEABIAYIINX, a 1-bIif U 2-011 4JIeHBI PABHSIOTCS €AWHUIIE.
Beenem aBymectHbii mpenukar fib, mepsblii aprymenT Oyner onpeaensTe HOPsAAKOBBIA HOMEp YICHa, a BTOPOi
OyzmeT 3ammCchIBaThCS IS 3aIMCH OTBeTa. BBeeM iBa (akTa, EPBEIH - HEPBBINA WICH MOCIEI0BATEIEHOCTH
®uboHauyyy paBeH |, BTOpOi - BTOPOH WiIEH MOCIEI0BAaTeIFHOCTH PaBeH |, a [uId onpeieneHus N-To 9wieHa 3alniieM
npaBuiIo. JleficTBUTENHHO, YTOOBI ONIPEIEeTUTh N-bIi WIEH, MBI JOJDKHBI ONPEICTUTh 3HAYCHHUS IBYX HPEABIIYIINX U
CIIOKUTH HX.
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 Oynet F=1, u [Iposor cienaer mompITKy COMOCTABHUTH € 3alIPOCOM BTOPOH (haKT U IOTEPIHT HEynady.
OmHAKO COTIOCTABIICHHE TOJIOBBI TPETHETO YTBEPKACHUS C 3aIIPOCOM MPOUCXOINT YCIEITHO U OCYIIECTBISCTCS
MOTIBITKA JOoKa3aTh nenb fib(-1,F1), aTo B cBOIO ouepenp, mpuBoauT K 1enu fib(-2, ...)u Tak manee, T.e. 00pazyeTcs
OCCKOHEUHBIH IUKII. DTy CUTYaIlUI0 MOKHO YCTPAHUTH, HCIIOJIB3Ys OTCEUCHUE U TEM CaMbIM, yKa3biBas [Ipoiory, 9To
HE CYIIECTBYET JAPYTUX PEIICHU B CiIydae YCIEIIHOTO COrNIACOBAHMSI TPAHUYHOTO YCJIOBUSL.

[porpamma 17. TlocnenoBarenproCcTh DHOOHATIH

Domains

x=integer
Predicates
fib(x,x)
Clauses
fib(1,1):-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 cCaMOCTOSITeJIbHOM padoThI
1) Beruncouts NI
2) BerumcnuTth N-bIi YiieH mocieaoBaTensHocTH OuboHaYIH.
3) BeiBectu Bce uncna ot N o 1.
4) BsiBecTH Bee 4mcia ot 1 7o N.
5) Berumcnuts cymmy 4mcen ot 1 o n.
6) Omnpenenure X", n>0.
7) Onpenenure 2", n>0.
8) Ompenenure N, n>0.
9) Beluncnute cyMMy YETHBIX 9ucen OT 1 1o n.
10) Berumcnute cyMMy KBaIpaToB HEYETHBIX YMCeN OT 1 10 n.
11) Beruucnure cymmy ay, rae a=1/(1+k).

N .
i
12) Berauciuts Z X -

i=1

N -i
13) Berauciuts Z | -

i=1
14) Onpenenute KOPEHb YPaBHEHUS METOJIOM TIOJIOBUHHOTO JICIICHHSI.
15) Haiitn HanGobIIHii OGIIHIA AETUTEND ABYX YUCEN, TPEX YUCE.

m
16) OrnpenenuTh YUCIIO COYETAaHUMN C .

17) Berauciuts NI+(N-1)1+.. +21+11,
18) BIYUCIUTh KOJTMYIECTBO YETHBIX JIEMEHTOB Ha 33JJAHHOM HHTEpBaJIe.
19) ITepeBecTy YUCIO U3 ACCATUIHOM CHCTEMBI CUUCICHNUS B cicTeMy ¢ ocHoBanueM N, raoe N<10, N>1.

JlaboparopHas padota 5. [IpuMeHeHnEe peKypCHH 11 00PaOOTKH CITUCKOB

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

KomnugecTBo 3:1€MEHTOB MyCcTOTO crircka paBHO 0, B IPOTUBHOM CITy4dae, Hy’KHO OIPEeTUTh KOIUIECTBO
3JIEMEHTOB B XBOCTE M HaWJIEHHOE 3HAUEHUE YBEINYNTh Ha CANHHUILY.

[porpamma 18. OnpenencHue ATHHBI CITUCKA

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).
OtBer: X=3.

Hpumep 2. Haiitn cymMy 3JIEMEHTOB B CITHCKE.



CyMMa OJICMCHTOB IIYCTOT'O CIIMCKA paBHa 0, CyMMa 3JIEMCHTOB HEITYCTOI'O CIIUCKA ONPEACIACTCA CIIOKCHUCM

TOJIOBHBI CITMCKaA C CyMMOI71 OJICMCHTOB XBOCTA.

sum ([], 0):-1.
sum ([H|T], S) :- sum (T, S1), S = S1+H.
?-sum ([2, 12, 45]), X).

OTtBet: X=59
Hpmmep 3. OnpenenuTs MPUHAAICKHOCTD SJIEMEHTA CITUCKY.
IIporpamma 19. OnpeneneHue NpuHaIIEKHOCTH IEMEHTA CIIUCKY
Domains
type=integer
list=type*
Predicates
member(type,list)
Clauses
member(H,[H[_]):-".
member(H,[_|T]):-member(H,T).

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

OTtBer: Yes.

I[aHHaH nporpamMmma UMeCT OYUCHb HpOCTOI>'I ,I[CKHapaTI/IBHLIfI CMBICJI: DJICMCHT HPUHAJICIKUT CIHMCKY, €CJIN OH

SIBJISIETCS €TI0 TOJIOBOM HIIH MPUHAAJICIKUT XBOCTY CIIMCKA.

[pumep 4. OObeAUHUTD JBA CITUCKA.

Oty 3a1a9y MOXHO OIUCATh C TIOMOIIBIO CIEAYIOINX NPEIUKATOB:
a) eCJId K IMyCTOMY CIHCKY [] 100aBUTh CITUCOK P, TO B pe3ysbrate moayuurcs P;
6) uto6bI 06aBuUTH cIUCOK P k KoHILy crmcka [ X|Y], Hyx)HO P 106aBHUTh K XBOCTY Y U 3aTeM MPUCOCIUHHUTH K

rosose X, npy 3ToM nosydaercs crucok [X|T].

[Iporpamma 20. O6beIMHEHUE TBYX CITUCKOB

Domains

type=integer

list=type*
Predicates

append(list,list,list)
Clauses

append([],L,L):-1.

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

? append ([3, 5, 7], [12,5],K).
Oteer: K=[3,5,7,12,5]

IMporuenypy append MOXKHO HCIIOIB30BaTh:

1

2)

JUTSl pa30HMeHusI CIIMCKA Ha TTOICTTUCKU:
? append (X,Y,[1,2])

Oteer: X=[ ]1Y=[1,2]

X=[1] Y=[2]

X=[1,2] Y=[]
]IJ'ISI BbIBO/JIAa ITIOCJICAHEI'O JJICMEHTA CIIMCKA:
last(X,L):-append(_,[X],L)

IIpumep 5. Y naneHue 371€MEHTOB U3 CIIHCKA.
IlepBbIif apryMeHT yKa3blBaeT ylaisieMblid 2JIEMEHT, BTOPOW apryMeHT - UCXO/HBII CIUCOK U TPETHUil - CIIUCOK-

pe3yabTar.

IIporpamma 21. Y qanenne 3JeMEHTOB U3 CIIMCKA

Domains

type=integer

list=type*
Predicates

delete(type,list,list)
Clauses

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

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



CMBICIT: pe3yJIbTaT yIaIeHUS TPOU3BOJIBHOTO JIEMEHTA U3 MTyCTOTO CITHCKA, €CTh IYCTOM CITUCOK, €CITU YIaJIIeMbIit
JJICMCHT COBIIAAAacT C TrOJIOBOM CITUCKA, TO PE3YJIbTATOM IIPOTrpaMMBbI ABJISACTCA XBOCT CITMCKA, NHAYC YAAJICHUC
IIPOMU3BOJAUTCA U3 XBOCTA CITUCKA.

JanHas mporpaMma yaajsieT IepBoe BXOKICHHE 3JIEMEHTa B CITUCOK. 3HaK oTcedeHus "!" B KOHIIE IpaBmiIa
mpeaoTBpamacT Hocneny}omnﬁ TIIOMCK 1 BBIBOJ JIMITHNUX BAPUAHTOB OTBETOB ITOCJIE BBIIIOJTHEHUS OTPAHUIUTEIIBHOT'O
(bakra.

ﬂﬂﬂ yaajaeHus BCEX BXO)K,HGHI/II‘/‘I 3JIeMEHTa X nporpamMmy HajJgo0 AOTOJTHUT:

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

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

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

CwmbICT TIIpOrpaMMBbl TaKOB: TIOKA CIIUCOK HE ITYCT, YAAJIUTH 3JIEMEHT, €CJIM OH COBNIAACT C TOJIOBOM CIIMCKa, a
3aTEM yHAJIATh €T0 U3 XBOCTA, MHAYE HAZ0 Cpasy yAaJIATh DJIEMEHT U3 XBOCTA.

H'H

IIpumep 6. MHaekcaus 31€MEHTOB CITUCKA.
Ornpenenuts HOMEP dIEeMEHTa X.

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

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

IIpumep 7. BriBecT MakCUMaIbHBIN 3JIEMEHT.
max ( [X], X) .

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

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

CMEBICT IpOoTrpaMMBbl: €CJIU B CITMCKE OAWH 3JICMCHT - OH U ABJIACTCA MaKCUMAJIbHBIM, €CJIN 6osee OJIHOT'O, TO 3TO
T0JIOBa CITMCKa, €CJIM OHa 0O0JIbIlIe MAKCUMAJIBLHOI'O 3JIEMCHTA XBOCTa, U1K MaKCHUMAaJIbHBIM 3JIEMEHT XBOCTA.

Hpumep 8. OOpareHne crcKa.
OOpaTHTh CIIUCOK U3 OJTHOTO AJIEMEHTA - 03HaYaeT OCTAaBUTh CIIUCOK Oe3 n3MeHeHus. O0paTuth Oosiee IMHHBIN
CIIMCOK - 00paTHTh €ro XBOCT, a IOTOM CIIpaBa JOOABUTh K HEMY TOJIOBY HCXOJHOTO CITHCKA.
reverse([X], [X]):-!.
reverse ([X | T], Z) :- reverse (T, W), append(W, [X], Z).
pumep 9. MHoTAa ObIBaeT MOJE3HO NPEACTABUTH B BUJIE CIIMCKA HH(POPMAIIHIO, COAEPKALIYIOCS B M3BECTHBIX
¢axrax. B IIponore qs atoit nenu cnyxut npeaukar findall. TTonusiii popmar npenukara: findall(Tlepemennas,
ATtom, CnHcoK), 31ech ATOM- OTHOILICHHUS, KOTOPOE ONPENEIISeT CIUCOK 3JIEMEHTOB, KOHKPETHU3HPYIOIINX IIEPEMEHHYTO
B KauecTBE apryMeHTa IIPeANKaTa aToM. PaccMOTpHM IpenuKaT Ha IpIMepe BHIYMCICHUS 00IIeH CyMMBI OKJIaJ0B
CITyKaITuX
[Iporpamma 22. Cymma OKJIQZOB CIYy>KaIIux
Domains
i=integer
sp=i*
fam,im,dolgnost=symbol
Predicates
sum(sp,i)
go
spisok(fam,im,dolgnost,i)
Clauses
sum([],0):-1.
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).

3amaHus 1015 CaMOCTOSATENBHOI padoThI
1) OmnpenenuTe KOJTUIECTBO FIEMEHTOB B CITHCKE.
2) Ompenenure CyMMy 3JIEMEHTOB CITHCKA
3) Ompenenute KOIMIESCTBO HEUETHBIX HJIEMEHTOB B CITHCKE.
4) Ompenenurte, TPHUHAIICKUT JTH 3aIaHHBII YJIEMEHT CITUCKY.
5) Ompenenure, CKOIbKO pa3 3aaHHbII YIEMEHT BXOJHT B CITHUCOK.
6) BbIBeguTe MAKCHMAIIbHBIN JIEMEHT.
7) BbIBeguTe TOJIOBY CIIHCKA.
8) BeiBeauTe MOCIEAHMUIT DIIEMEHT.
9) 3ameHHUTE roJOBY CIHCKA.
10) Omnpenenute HOMEp dIeMeHTa X.
11) BeiBeauTe 3€MEHT 1101 HoMepoM N.



12)
13)
14)
15)
16)
17)
18)

Vanure U3 CIHMCKA BCE BXOXKIEHHUS 3aJaHHOIO DJIEMEHTA.

OOBenMHNTE IBA CIIMCKA.

IlepenuinuTe CIIUCOK B 00OPaTHOM ITOPSIIKE.

OO6benuHUTE IBa CIUCKa 0e3 TyOIMpOBaHUS SIEMEHTOB.

VY nanute nepBoe BXOXK/ICHUE 33J]aHHOTO JIEMEHTA.

CII0KUTH ITO3JIEMEHTHO 2 CIIMCKA.

CJI0KUTB JIBa CIUCKA CIIEAYIOMIMM 00pa3oM: a;+hy, ay+by, 1, ...,an1+b,, a,+by.

19) HaiiTi KOJMYECTBO 3JIEMEHTOB, MPEIIECTBYIONIUX MEPBOMY(IIOCIIEAHEMY) MAKCUMATIBHOMY.

20)
21)
22)
23)

IIepemecTuTe rojoBy CIUCKa B KOHEI] CIIUCKA.

Haiftu cymmy MakCcUMaiabHOTO U MUHMMAJIBHOTO JIEMEHTOB CITHCKA.

ITomeHsiiTe MeCTaMU 3JIEMEHTHI C HEYETHBIMU UHJIEKCAMHU C 3JIEMEHTAMU C YETHBIMU HHJIEKCaMHU.
CocraButh cnucok u3 uMp 3aJaHHOrO 4YHMcna B oOpartHoM mnopsake. Hampumep, 127645:

[5,4,6,7,2,1].

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

BeimonauTte N mocie1oBaTenbHBIX IEPECTAHOBOK TOJIOBBI B KOHEII CITHCKA.
VBennubTe KaXKIBIH 3JIEMEHT CIIMCKA Ha 3aJJaHHBIA DJICMEHT.

VBenuubTe 3JIEMEHT C 33laHHBIM HOMEPOM Ha 33J[aHHOE YHCIIO.

Bce BXOXKIICHUSI 33TaHHOTO DIICMEHTa YMEHBIIUTE Ha 3aIaHHOE THCIIO.

VY manmure areMeHT ¢ 3a1aHHbpIM HoMepoM N,

Co31aTh CIIUCOK, 3JIEMEHTaMH KOTOPOro ABnsioTca 2", !, uleHsl nociaefosaTenbHocTd OuboHauyH.
Omnpeenure cpeaHee 3JIEMEHTOB CITUCKA.

3aMeHUTE YETHBIE 3JIEMEHTHI CIIUCKA HYJIEM.

Omnpeenure CyMMy 3JIEMEHTOB, OoubIiie 3agaHHoro N.

OTcopTUPYHTE CITHCOK METOAOM ITY3bIPhKA.

OTcopTHpPYIiTE CIIMCOK METOZIOM BCTaBKaMH.

OTcopTHUpyiiTe CIIUCOK OBICTPHIM METOJOM COPTHPOBKH.

Ucnone3ys npenukar findall, penre cnenyromme 3amaun:

1. BriBecTH caMbIX MOJIOZBIX JKHJIBIIOB JIOMa X HOMEpa KBapTHP, B KOTOPBIX OHH JKUBYT.

2. BeiBecTn (paMuINM CTYJICHTOB U MX BO3PAcT C MAKCHUMaJIbHBIM Pa3MEPOM CTHIICHIUH.

3. BriBecTn hamMmuIiy COTPYJHUKOB MPEATIPUATHS H UX OKJIAIbl, OKJIabl KOTOPBIX MEHBIIE CPEIAHETO.
4. BbIBECTH CTYJCHTOB C 33JaHHOHN (haMHIIMEl U IIOCYMTATh UX KOJIUYECTBO.

JlabopaTopHras paboTa 6. Perienue noruueckux 3amaay.
[pumep 1. becenyer Tpoe npyseii: benokypos, PenkoB, UepHoB. bpronet ckaszan benokyposy: “JIto60onbITHO, 4TO

OJIMH M3 Hac OJIOH/WH, APYToil OPIOHET, TPETHH - PDKHIA, HO HU y KOTO IIBET BOJIOC HE COOTBETCTBYET (haMminu’.

Kakoii 11BeT BOJIOC Y KaxXaA0T0 U3 Apy3ei?
Jn1st penieHus oCTpOUM BCIIOMOTATENIbHYIO TaOIHILy:

Tab6muma K.
BcnomorarenbHast Tabamna cOOTBETCTBUS
ey Benokypos PeDKOB YepHOoB
OJIOHINH -
PBDKHH -
OproHeT - -
BriBogsr:
1) BenokypoB He OpIOHET U HE OJOH/HUH;
2) YepHoB He 4epHbI, 1[BeT Bostoc YepHoBa 1 BelokypoBa He COBIAIAIOT;
3) PepKoB He pebkHi, [BeT BoJoC Y PenkoBa u benokypoBa, PenkoBa u UepHoBa He
COBITQJIAIOT.
IIporpamma 23. Jloruueckas 3aja4ya 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 cunemu Ilets, bops, Komns. Tlets cipaa ot bopwu, bopst cripaa ot Koy, Kto cunen
nocepenmae? Ko cunern ¢ npasoro(JieBoro) kpas? KTo cumen Mexxay yka3aHHBIMH 00beKTaMH (YBEJIMYbTE YHCIIO
00BEKTOB)?

[Iporpamma 24. Jlormgeckas 3amada Ha BEISICHEHHE MOPSAKA

Predicates

rayd(symbol, symbol, symbol)
sprava(symbol, symbol)
seredina(symbol
kr_cl(symbol)
kr_cpr(symbol)
Clauses
sprava(kolya, boray).  /*Cnpasa ot Kosm Bops™/
sprava(boray, petay).
rayd(X,Y,2):-  sprava(X,Y), sprava(Y, Z).
seredina(X):- rayd(_,X, ).
kr_cl(X):- rayd(X,_, ).
kr_cpr(X):- rayd(_,_,X).

3aganus 1719 caMoCTOSITeJILHOI padoThl

1) Koms u Camia vocsat damunuu [lunos u I'Boszaes. Kakyro GaMumnioo HOCHT Kaxapli u3 Hux, eciau Cama ¢
[Tn1oBBIM JXHUBYT B Pa3HBIX AOMaXx.

2) B copeBuoBanusx mo Oery lOpa, I'puma u Tons 3aHsiy Tpu HepBbIX MecTa. Kakoe MeCTO 3aHsI KaKAblid
pebeHoK, ecu I'puilia 3aHAT HE BTOPOE U HE TPEThe MecTo, a Toust He TpeThe?

3) Tpu moapyru BHIILUIA B OEJIOM, 3€JICHOM M CHHEM IUIaThsIX M Ty(usix. VI3BecTHO, YTO TOJNBKO Yy AHM IBETa
wiates U TyQued coBmagamu. Hu Tydnm, Hn mmatee Bamm He Opumm Oenpimu. Harama Oputa B 3€TCHBIX TY(QIIX.
Omnpenenuts 1BETa IUIATHA U Ty()esb Ha KaKAOH U3 TTOJPYT.

4) Ha 3aBozge pabotanu TpH apyra: ciecapb, TOKapb U cBapumk. Ux ¢gamunun bopucos, BanoB u Cemenos. Y
ciecaps HeT HU OpaTheB, HU cecTep. OH caMblif Miaqmuit u3 apy3ei. CeMeHOB, eHaThIi Ha cecTpe bopucosa, crapiie
Tokaps. HazBaTe (hamminu ciecapsi, TOkaps ¥ CBaplluKa.

5) B OyThUIKe, CTakaHe, KYBIIHHE W OaHKE HaXOSTCS MOJIOKO, JTMMOHAJ, KBac M BojAa. V3BecTHO, YTO BOjAa H
MOJIOKO He B OYTBUIKE, COCY/]l C INMOHA/IOM HaXOJHUTCSI MEX/y KyBIIMHOM M COCYJIOM C KBacOM, B OaHKE - HE JJUMOHAJ U
He Boga. CTakaH HaXOAUTCS OKOJIO OGAHKU U cocyAa ¢ MOookoM. Kak pacnpeneneHsl 3TH KHUJIKOCTH IO COCYIaM.

6) Boponos, [laBnos, Jleunkuii 1 CaxapoB — 4eThIpe TANAHTIMBBIX MOJOMABIX uenoBeka. OMUH M3 HUX TAHIOP,
JIpYroil XyJ0XKHHK, TPETUH-TIEBEL, & YeTBepThIi-nucarenb. O HUX U3BECTHO cieayouiee: Boponos u JleBuukuil cuaenu
B 3ajle¢ KOHCEpBATOPHM B TOT BeUep, KOTAA MeBel AeOI0THpPOBal B COJIBHOM KOHIepTe. I1aBIoB M mucaTenb BMECTe
MO3UPOBANM XyNOXHMKY. Ilucatens Hammcan Ouorpagudueckylo moBecTh o CaxapoBe M coOupaercss HamucaTb O
Boponose. Boponos Hukoraa He cabiman o Jlepunkom. Kro uem 3annmaercs?

7) Tpu papyra 3aHsIM IepBOe, BTOPOE, TPETbE MeCTa B COPEBHOBAHHUAX YHUBepcuanbl. Jlpy3bs pasHOM
HallMOHAJILHOCTH, 30BYT UX I0-Pa3sHOMY, 1 JIIOOST OHU pa3Hble BUIBI criopTa. Maiki npeanoynTaer 6ackeTOoI u urpaet
nydmie, yeM amepukanerl. Vi3pannsTsanH CaliMOH UrpaeT Jyd4ine TeHHUCHCTa. VITpoK B KpUKET 3aHsUT iepBoe MecTo. Kto
siBIIsieTCsl aBcTpanuitiiem? Kakum cioptoM yBiekaetcst Puuapn?

8) Tpu neouku Mamra, Pura, Jlena mouutm rymste. Ha ymuie GbUTO %apKo, ¥ OHH KyITHIH MOpokeHoe «benkay,
«Crtpenkay, «["arapa». Kakoe MopoxxeHoe Kymuia Kaxjaas u3 IeBo4ek, eciau Jlena xynuna He «benky» u He «["arapy», a
Pura — ne «I"arapy».

9) B xomuare naxomsarcs Koist, Ceeta, Ost. Kakaplii U3 HUX CHAMT HA OT/ENIbHOM MebGenn (KpoBath, CTYI, TUBaH).
H3BectHO, uTo Koist cunut He Ha cTyne U He Ha kpoBatu. Ceera He cuauT Ha cryne. Kto roe cunut?

10) Ha crone nexxat pydka, kapaHaam, (GiomacTep, KpacCHOr0, CHHErO W 3eJeHOro npera. V3BecTHO, 4TO pydka
JIEXKHUT MEX]Ty TIPeIMETOM KPacHOTO U 3eeHoro nsera. Kapannam n16o 3eneHsli, 1100 CHHUM.

11) OpHaxkzbl B ApTeke 3a KpyrJIbIM CTOJIOM OKa3anoch Isitepo pebst uz Mocksbl, Cankt-Iletepbypra, Hosropona,
Ilepmu, Tomcka: [Henuc, Urops, MBan, Anema, Cepreil. MockBuu cuaen Mmexnay tomuueM U Cepreem, CaHKT-
netepOypxer] - Mexay Jenucom u Uropem, a HarmpoTHUB HETO cujen nepMsk u MBaH. Anemnia Hu pa3y He ObuT B CaHKT-
ITerepOypre, a lenuc ve 6p1Bant B Mockse n Tomcke, a Tomnd ¢ Mropem peryisapHo nepenuceiBarorcsa. Onpenennre, KTO
B KaKOM I'OPOJI€ KHUBET KaXIbIA U3 pebsT.

12) Ha ysmure, BCTaB B KPY)KOK, Oecemyet deThipe neBouku: Aust, Bams, Hamsi, Tanst. JleBouka B 3eJ1€HOM IIIaThe —
He AHS W He Bans - cTOUT Mexay JAeBOYKOW B ronybom tuiathe W [aneil. /leBouka B OeloM IJaThe CTOUT MEXIY
JICBOYKOW B p030BOM IIaThe U Baneil. Kakoro nBera miaaree y Kaxxaou u3 1eBodek?

13) Tpoe roHowei: Kons, Juma u FOpa BmoGneHsl B Tpex aeByuiek: AHM, JleHy, Buky. Ho 3ta mo6oBb 6e3
B3auMHOCTH. Kol JIIOOMT neByIIKy, BIIOOJEHHYIO B IOHOWIY, KOTOpbI mobut Jleny. [uma moOuT neBYIIKY,
BITIOOJICHHYIO B IOHOITY, KOTOPBIH moouT Buky. Jlena ne irobur HOpy.

14) CocraButh 6a3y 3HaHud mo ckaske “Pemka”. ®aktamMu B 3TOH 0a3e MODKHBI OBITH YTBEp)KACHHS THIIA
TsiHeT(X,Y). CocTaBuTh NpaBuWiia, ONPENEISIOIINE: KTO MEPBBI TSHET PENKy, KTO MOCJIEAHUH TSHET PeKy, KTO TSIHET
nocie 6a0Kku, KTO TAHET Ha YETBEPTOM MECTE.



15) Hansr uncnoa X, Y, Z, T. X menbme Yu mensme T; Y Gosbiie Z u Gonbine T; Z Gonbmie X U MeHbiie T. B

KaKOM ITOPAIKE PACIIOJIOKEHBI OTHU YHCJIA.

JlabopatopHas pabota 7. ['omoBonomku. IrpoBsie MporpaMMBL.

Hpmmep 1. HapucoBats KOHBEPT, HE OTPHIBAs KapaHAamia OT OyMaru ¥ He IIPOBOAS JBa pa3a 10 OJHOM U TOH xe
nuHuH. BBenem o0o3HaueHus1, pedpa — JAaTHHCKMMHU OYKBaMH, BEPILUHEI - HU(PPaMH.

3HaHMA O CTPYKTYpE rpada MOXKHO NPEACTaBUTH ClieAyronM oOpasom: 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).

Pemiennem 3aaun 0JKEH SIBUThCS CIIMCOK MPOMIEHHBIX pebep rpada, npuueM JJIMHA €ro J10JDKHA OBITh paBHa 8,
Y B HEM HE JI0JDKHO OBITh TIOBTOPSIOIIMXCS pedep, YTO MOXKHO ONUCATH 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-tekymas BepmmHa rpada, a P-cnrcok npoiineHHsx pedep. [lepBoe mpaBuiio 03Ha4aeT, YTO €CIH IMHA CIIUCKA
P mpoiineHHBIX BEPIINH CTAHOBUTCS PaBHOH §, TO CITMCOK P BBIBOAWTCS Ha medyars. DTO MPaBHIIO OTPAaHUYUBACT
PEKYpPCHBHBIN epebop BEPIINH U pedep, MPOBOANMBII BTOPBIM MpaBHiIoM. BTopoe mpaBuiio siBaseTCS TeéHEPaTopoM
nepebopa, oHO mepebupact npeaukars! “rebro()” u Haxomut Takoe pedbpo R, u3 Texymeit Bepmunst T B HOBYIO H,
4TOOBI OHO HE NPHHAUIEKAIO CIIUCKY P, 3aT0 3T0 pedpo nobaBisieTcsi B Ka4eCTBE T'OJIOBHI K CIIUCKY P, 1 mouck
JaJIbHEHIIeTo yTH IPOU3BOAUTCS YKE U3 HOBOM BepIInHBI H.

ITpumep 2. IIporpamma “Yranait uyncio”.

IIporpamma 25. Jloruyeckas urpa «Yraaai 4ucio

Predicates

play_the game

give_info

play it

generate_rand(integer)

play_it_sam(integer)

test_and_tell(integer,integer)

say_you_got_it_right(integer)

say_too_big

say_too_small

Clauses

play_the_game:-give_info, play_it.
/*uHpopMarys It HoIb30BaTels */

give_info:-makewindow(1,7,7,",0,0,25,80),
makewindow(2,7,7," Yranaii uncio”, 2,20,22,45),
nl, write("Dro urpa Yraaaii unucno"),
nl, write("s 3aragaro auncio uz"),
nl, write("unrepsana [1,100]"),
nl, write(" 51 6yny noackassiBaTh Gosblie"),
nl, write("wmu Menbie 3axymantoe ncio"),nl,
nl, write("Kozaa Oyneurs rotoB- Haxkmu space bar"),
nl,readchar( ),
clearwindow.

/*BBITIOJIHEHUE UTPBI*/
play_it:-generate_rand(A),

play_it_sam(A).

/*TeHepanys cixy4aiiHOro ymcia*/
generate_rand(X):-

random(R),

X=1+R*100,

nl,write(" 4 3aragan yucio"),
nl,write("Temeps meno 3a Bamu"),nl.

/*3armpoc K MmoJIb30BaTemto */
play_it_sam(X):-

nl, write ("Beemure cBoit Bapuant'),
nl, readint(G),

test_and_tell(X,G),

play_it_sam(X).

/* mpoBepka U Bbl1aya pe3ynbrara*/
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.

/*BpIaya cooOmeHmii™/



say_too_big:-nl, write("3aragannoe 4ucio Gosnbiie").
say_too_small:-nl, write("3aramannoe uucio menbme").
say_you_got _it_right(X):-nl, write("BsI mpaBsI"),
nl,write(" 4 3aragan ", X),
nl, write(" To HoBeIX BeTpeu!"),
nl, write("Haxxmure space bar"),
nl,readchar( ),
exit.
Goal
play_the_game.

Hpumep 3. Urpa Bame — 23 crimuku. Ha ctone 23 cnmukwy, 2 urpoka mo ouepeau 6epyt ot 1 10 3 cnuduek,
MPOUTPABIINM CYUTACTCS TOT, KTO BO3EMET ITOCIICAHIOI0 CITUUKY.
[Iporpamma 26. Jlormueckas urpa «Urpa bame — 23 comakm
Predicates
play_the_game
do_windows
play(integer,integer,integer)
play_it_again(integer,integer,integer)
real_int(real,integer)

Clauses
play_the_game:-do_windows,play(23,0,0).
/*mpaBuIo st 00pa3oBaHUS OKOH™/
do_windows:-makewindow(1,7,7,",0,0,25,80),
makewindow(2,7,7,"WUrpa 23 cnnuku”, 1,5,22,40),
nl, write(" Jo6po mosxxanosats!"),
M=23, H=0, C=0,
nl, write("Bcero ",M," couuku" ),
nl, write("Io ouepenu MbI Oymem mepememars " ),
nl, write("crimuku B cBOH Ky4ku'"),
nl, write("3a pa3 moxHo B3sTh 1, 2, 3 crimuku™),nl,
nl, write("IIpourpaet, TOT KTO 3a0epeT MOCICIHIOK CIIHYKY"),
nl, write("Urak, maunem, Bcero ", M, "cm."),nl,
nl, write("s 8351 ",C," cr. Ber B3stmm ",H, " cr."),nl.
play(M,H,C):-play_it_again(M,H,C).
/*IpaBUITO ompeneIeHus mooeauTess ™/
play_it again(M,_, ):-
M<=0,
nl, write(" Bt Beiurpau!"),
nl, write("Haxxmute 1r00y10 KiaBuiy jjist Beixoaa'),
readchar( ), clearwindow,!,exit.
play_it_again(1,_, ):-
nl, write(" s Berurpan!"),
nl, write("Haxxmure nr00yro KiaaBuiny uist Beixoma'),
readchar( ), clearwindow, !,exit.
play_it again(M,_, ):-
nl, write("Bam xox"),
nl, write("CKOJIBKO CIIMYEK BBl XOTHUTE B3ATH?"),
readint(Hn),
M2=M-Hn, H2=Hn,
write("Ocramnocs ",M2,"cm."),
nl,write("Moii xoxa"),
random(F), Rea=1+3*F,
real_int(Rea,Rint),
M3=M2-Rint,
nl, write("5 6epy ",Rint," cm."),
nl, write("Ocranoce ",M3, " cm."),nl,
M7=M3,H7=H2,C7=Rint,
play_it_again(M7,H7,C7).
/*BcrioMoraresibHOe MpaBuiIo™/
real_int(Re,In):-In=trunc(Re).
Goal
play_the_game



3agaHus 1J1s1 CAMOCTOATEILHON padoThI
1) OTragate 9KCIIO, 3aTaJaHHOE KOMIBIOTEPOM, MAKCHUMYM 32 3
MTOIBITKH.
2) 23 crimuku. Pa3paboTaTh BHIMTPHINIHYIO CTPATETHIO IJIsl KOMITBIOTEPA.
3) Wmeercs nBa cocyna —Ha 3 u 5 murpoB. Kak OTMEpHUTE ¢ X TOMOIIBIO 4 JIUTPa BOIBI?
4) PemmTe 3ama4y o mepeBo3ke pepMepoM depe3 peKy BOJIKa, KO3bI, KaIryCThI.
5) PackpacuTh IUIOCKYIO KapTy TakK, 4YTOObl HUKAaKHe JBE CMEKHBbIC O00JacTd Ha Hed He Obun
packpalieHsl B OJJUHAKOBBIN 1[BeT. B Habope 4 1Bera.
Tabmuma 9.
Tone st packpacku
a
b | c | d
e | f

6) JlaGupuHT 3a7aH MaTpHICH COSTUHCHUI, B KOTOPOU AJIs KaXKIOH Mapbl KOMHAT YKa3aHO, COCANHEHI
11 oHM KopuaopoM. IlocTpouts myTh nepexoja U3 KOMHATHI “a” B KOMHATy 0’

Ta6muma 10.

[one mis 1abupuHTa

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

7) Wwmeercs N ropoaoB. HekoTopble U3 HUX COSTUHEHBI TOPOraMK U3BECTHOM JUTMHBL. Best cucrema
JIOPOT 3a/1aHa KBaJIpaTHOM MaTpuiieit N*N, anemenT aij<0, eciau Mex 1y ropoJaMu JOPOTH HET, B IPOTHBHOM
clly4yae paBeH PACCTOSHHUIO MEXKAY FOPOJIAMH.

8) 3aman maGupunt. Hamummmre mporpaMmy IJist HAX0KACHHS MapIIPyTOB JUIS BHIXO/A U3 3TOTO
nabupunta. Hagamo mapmipyra touka O. 3akpaiieHHast KIeTKa — CTeHa.

Tabmuma 11.

9) Boiku
1 KopoBbl. Irpok A BbIOMpaeT CEKpeTHBIM KOJ, MPEACTABISAIONINN MOCIeA0BaTeNbHOCT U3 N pa3iIndHbIX
necstnaHbIX udp (N=4). Urpok meitaetcs yramaTh 3aJyMaHHBIH KONl W CHpaIldBaeT WIPOKa A 0 YHcie
“ObIkoB” (“OBIKH” - KOJNHYECTBO COBMANAIOMIMX HU(PpP B OIMHAKOBBIX IO3HUIHUSAX MPEANONAracMoro H
3aJyMaHHOTO KOJIOB; YHCJIO ‘“KOPOB”- KOJMYECTBO COBIAJAIOMIHNX IHU(p, BXOASIIUX B IMPEINOIaracMblil U
3ayMaHHBII KO, HO HAXOSIIINEC Ha Pa3HBIX ITO3UIIHX).

JlabopatopHas pabota 8. O6padotka (haitnos. [Ipequkats! 11t paboTH ¢ daiimamu
deletefile(DOS_filename)-ynanenue ¢aiina
save(DOS_filename) —coxpanenue daiina
renamefile(old_DOS_filename, new_DOS_filename)-nepenmenoBbidBanue daiina
existfile(DOS_filename)-nposepka Ha Haaruue Qaiiia ¢ TAKHM HMEHEM
flush(file_domain)-c6poc nanubIx u3 BHyTpeHHETO Oydepa, OTBEICHHOTO IS TAaHHOTO YCTPOICTBA 3aUCH
disk(Path) —BbIGOp AMCKOBOMA W TTyTH AOCTYIIA
dir(Path, File_spec, File_name) —Ilepemenoii Path nomxeHn ObITh MPUCBOCH KOPPEKTHBIH MyTh OCTYIIA, IepeMeHHas File_spec
3aj1aeT paclIMpeHne IPeCTaBIIOIeH HHTepec rpyImsl Gailos. JJaHHBIH NpeIUKaT BBIAACT KATAIOT UMEH (hailiioB C 3aIaHHBIM
paciIMpeHieM; BBl MOXKETe BBIOPATh Cpeli HUX HY)KHbIH 1 HaxaTb Enter. ms ¢aiina 6yaeT nprcBoeHo nepemenoi File_name.
[Ipu omucanuu (HailOBBIX JOMEHOB THIT JOMEHA 3aIUCHIBASTCS 10 JICBYIO CTOPOHY OT 3HaKa PABEHCTBA, a UMs JOOMEHA 110
npaByIo.
IIpumep:
file=datafile
file=datafilel;datafile2
openwrite(datafile,filename) - orkpsiTre daiina s 3anucu win co3nanue, riae datafile- BBeneHHHBIN MoIB30BaTEIEM
¢aiinossrit momew, filename-ums daitna 8 DOS, teneps cebutku Ha datafile 6yayT o3nagats obpamenue x filename.
writedevice(datafile) -nasnauenue ¢aiina B kauecTBe yCTpOiicTBa 3amKCH



openread(datafile,filename) - otkpeiTHe daiina s yreHus.
readdevice(datafile) -nasnauenue ¢aiina ycTpoicTBOM YTECHHS
openmodify(datafile,filename) - orkpeiTre daiina [ peakTHPOBAHHMS, YKa3aTellb IIOMEIIAETCs B Hauao (aiiia, CMECTUTh
yKazaTelb MOYKHO TIpH TIoMoIu peankara filepos.
openappend(datafile,filename) - otkpsrTre daiina s 106aBICHNS TaHHBIX B KOHEIT (haiiia.
closefile(datafile) -3akporTie daiina
PaccMoTpuM mpuMepsl paboThI ¢ (aiimamu.
Hpumep 1. BeisecTr MHPOPMALIUIO Ha 3KpaH AMUCIIEA U B (aiia Ha AUCKe.
Iporpamma 27. 3anucek NaHHBIX B (hailn
Domains
str = string
file = datafile
Predicates
data(str)
write_lines
Goal
openwrite(datafle,"filel.dat"),
write_lines,
closefile(datafile).
Clauses
data("Crapomy roay ocrassTe nedanu,!").
data("3abyasTe 06Uy, 6eay.").
data("TospKO yCIIeX0oB, 30POBbSI U CUACTHSL,").
data("Mei Bawm xenaem B HoBom romy!").
write_lines:-
data(Line),
write(™ ",Line),nl,
writedevice(datafile),
write(™ ",Line),nl,
writedevice(screen), /* s BeIBO/Ia JTaHHBIX HA dKpaH™/
fail, write_lines.

[pumep 2. BeiBecTu nannbie aiina Ha SKpaH.
[porpamma 28. Urenne naHHBIX U3 (aiiia
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.
Opumep 3. 3anmcate B ¢aiin faHHBIC, BBOAUMBIC C KIIABHATYPEI
[Iporpamma 29. 3anmce B paiiia JaHHBIX, BBOAUMBIX C KJIaBHATYPHI
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, BBeauTe mOJTHOE 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", ) :- L.

/*BBOJ JAHHBIX 3aBEPIIMTCS TOCTIE Bojia ciosa "done"*/

readin(_,Cstr) :-
write(Cstr),
readIn(Dstrl),
concat(Dstrl, "\13\10",Cstr1),
writedevice(datafile),
readin(Dstrl,Cstrl).

[penukaTs! 1151 pabOTHL ¢ paiiaMu IPSIMOTo JOCTyIa
Openmodify(fn,filename)-cBs3piBacT moruueckoe ums ¢aiina fn ¢ umenem daiina
Filepos(fn, pos, mode)-ycranapnuBaet ykazaTtesp (aiiia B 3aJaHHYIO TO3HLUIO

Tabmuua 12.
JleiicTBHE CUCTEMBI IIPH ONEpanusixX ¢ paiamMu IpsSMOro JOCTyIa
Pesxum mode Jle#icTBUST CHCTEMBI
0 CwMerieHue 6epeTcst OTHOCUTENILHO Havaa daiiia
1 CwMeneHne Oepercsi OTHOCUTENBHO TeKYIeH NO3UIHN
2 CwMeriieHue OepeTcst OTHOCUTENILHO KOHIIA (aiiia

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("Bseaute crpoky™),nl,
readin(Dstr),
write_read_more(0,Dstr),
closefile(datafile).
write_read_more(_,"done") :-
nl, write(" Press the space bar."),
readchar( ),exit.
write_read_more(Index,Dstr) :-
writedevice(datafile),
filepos(datafile,Index,0),
pad_str(Dstr,Padstr,38),
concat(Padstr, "\10\13", Cstr),
write(Cstr),
writedevice(screen),
write("Beeaute ctpoky™),nl,
readIn(Dstrl),
Index1 = Index + 40,
write_read_more (Index1, Dstrl).
pad_str (Instr,Instr,Length) :-
str_len(Instr, Testlength),
Testlength >= Length,!.

[pumep 4. JlaHHbIe, BBOAUMBIC C KIABUATYPHI, 3aMIUCATh B (hailll mpsAMOro AOCTYIIA.

IIporpamma 30. 3anuck TaHHBIX B (haii MPsIMOro A0CTyIa



pad_str (Instr,Padstr,Length) :-
concat(Instr,"-",Newstr),
pad_str(Newstr,Padstr,Length).
Hpumep 5. BriBecTr Ha SKpaH 33AaHHYIO CTPOKY (haiiyia MpsIMOTO TOCTYIIA M BBIa4Ya UX Ha SKpaH
[Iporpamma 31. BeiBox maHHBIX U3 Qaiiiia MPsIMOTO TOCTYIIA
Domains
file = datafile
Predicates
read_a random_access_file
Goal
read_a random_access_file.
Clauses
read_a_random_access_file:-
write("Please enter filename:"), nl, 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 /151 CAMOCTOATEILHON paboThI
1) B oaiine 3amaHa MOCIEAOBATENBFHOCTh LENBIX YHCEN, HAWTH CYMMy YHCEN, MPEAIICCTBYIOIMX MEPBOMY
OTpULIATEILHOMY.
2) Tlepenucath naHHbIC (haiiga B 0OpaTHOM MOPSIKE.
3) BriBecTH Ha 9KpaH JaHHbIC (aiina B HeyObIBAIOIIEM TIOPSIIKE.
4) 3anmcath pe3yJbTaT CIOKCHHUS YHCEN, COICPIKAIINXCS B (aiimax B TPETHH.
5) Tlepenucath uncna u3 (aiina B IPYroi, TOMUCAB 3a KaXKIbIM €ro KBaapar.

Jlabopartopnas padota 9. Co3ganue quHaAMHUYECKOH 0a3bl JaHHBIX. [Ipenukatel st paboThl ¢ 62301 JaHHBIX

Jlnst onvicaHust IPEeIMKaTOB MHAMUYECKON 6a30ii TaHHBIX MpeaHasHaueH pasaen database. basa nanueix (B]l) HasbBaeTCs
JIMHAMHUYECKON TIOTOMY, YTO BO BpeMs pabOThl MOXKHO JOOABIISITh, YAAISAThH COJEpKAIIMECS B HUX yTBepkaeHHs. [[pyrast BaxxHast
0COOEHHOCTh AMHAMUYECKUX 0a3 TaHHBIX COCTOUT B TOM, YTO OHA MOXKET OBITh 3alKcaHa Ha IUCK U CYMTaHa C JIMCKA B
OTIEpAaTUBHYIO MAMSATh.

WHorma npeAnodTUTeT-HO IMETh YacTh nHpopMmanuu b/] B Bume yTBepxkaeHui ctatnaeckoit BJI. DTu qaHHBIE 3aHOCSATCS B
TUHAMUYECKYIO cpa3y Mocje aKTUBU3AINH ITporpaMMEl. B o0mieM ciydae, mpeankatsl ctatnaeckoit b/ mMeror apyroe mMs, HO Ty
xKe caMyro (opMy TIPEACTaBICHUS TaHHBIX, 9TO U MPEIUKATHl JHHAMHYSCKOM.

[pemukaTe! 11t paboThl ¢ AuHAMITYecKoi B/1:

Asserta 3anocut HOBHIH (akT B b/, HOBEII (hakT moMemaeTcst epe BCeMH YK€ BHECEHHBIMU YTBEPKICHUSIMH.

Assertz momemaet HOBEIH (hakT B b/l 32 BceMy HMEIOIIUMIUCS YTBEPIKICHUSIMHU.

Retract ynanset yrsepxaerue u3 b/1.

Save coxpaHsieT HaXOAIIYIOCS B oriepaTuBHOM mamsitu bJl B TekcTtoBOM (haitie. CHHTAKCUC 3TOTO MpeInKaTa TAKOB
Save(DOS _file_name)

consult(DOS_file_name) cuursiBaet B mamsith ¢aiin bJI

readterm(Domain, Term) ucronbs3yeTcst [uist yTeHns u3 daiia 00beKTOB, OTHOCSIIINXCS K ONMPEIeIeHHOMY B IpOTrpaMMe
JIOMEHY.

Mpenukar findall mo3somnsier cobpath Bece nmeroruecst B 6a3e JaHHbIE B CIIHCOK, KOTOPBIA MOKET OBbITh MOJIE3eH PU
JanpHee pabore.

B kauectBe npumepa paccmorpuM b/l o urpokam ¢yrOonpHEIX KoMaH, Bl mormyckaet clieAyromue oneparim:
no0aBlieHHUE, yIalleHIE U MPOCMOTP JaHHBIX. JTa mporpamma co3naet b/l u comepxut e€ B onepaTuBHOM mamsth. J{ist paboThI ¢
Hell UCosb30BaliCs mpeaukar player ¢ aprymentamu p_name-ums urpoka, K_name-xassanue kiay0a, p_number-Homep urpoka,
pos-no3uius urpoka, height -pocr, weight-sec, nfl_exp-crax Beictymienuii, college-yue6Hoe 3aBeneHue)

ITporpamma 32. luramuueckas 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 nauubIx HyT60I™/
player("Wsanos Usau","Cnaprak",13,"3", 205,90,3, "TTTIN").
player("Tlerpos Iletp"," Muramo",96," 3", 185,78,4, "T'TK").
player("Cunopos lenuc","Jlokomotus",69,"8", 190,88,2, "T'TY").
player("Baceukun Unes","Topriemo",5,"8", 195,80,5, "I'TTIN").
player(" Anexcees Jluma","IICKA",1,"u", 165,67,2, "T'TK").
player("Kapmos ITaBen","3enut",12,"u",170,74,1, "T'KK").
/*KOHEIl HaYaJLbHbIX 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,

't M kkhkhkhhhhhhkhkkhkhkhkhkhkhkhkhkhkhkhhkkhkkhkkhhkhhkkhkhhhkhkkkx ! I
write nl,

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

write(" * 2. Vnanenue urpoka us b/l *M,nl,
write(" * 3. [IpocMOTp TaHHBIX *"),nl,
write(" * 4. BbIxo/] U3 IpOrpaMMsl *"),nl,

H " "
Wrl te( *hkhkkhhkkkhhkkhhkhhhkkhhhhhkkhhhkhhkkhhhkrhkkhihhkikiix ) , n I ,

write(" TToxxanyiicTa, caenaite cBoi Beibop 1,2,3 or4: "),
readint(Vibor),nl,process(Vibor),Vibor = 4,1,
/* 1obaBnenue napopManuu o6 urpoke B b1 */
process(1) :-
makewindow(2,7,7," lob6aBnenue nanubix",2,20,18,58),shiftwindow(2),
write("Beeaure, moxanyiicra:"),nl,
write("Wms urpoka: "), readln(P_name),
write("Ha3Banwne xiry6a: "), readln(K_name),
write("Homep urpoxka: "), readint(P_num),
write("TTo3ummto: "), readln(Pos),
write("Pocr: "), readint(Ht),
write("Bec: "), readint(Wt),
write("Crax BoicTyruieHui: "), readint(Exp),
write("Hassanue yue6Horo 3aBeaeuus: "), readin(College),
assertz(dplayer(P_name, K_name, P_num,Pos,Ht,Wt,Exp, College)),
write(P_name," no6asnen 8 BJ1"), nl,!,
write("Press space bar. "), readchar( ),



removewindow, shiftwindow(1).
[* Y nanenue */
process(2) :-
makewindow(3,7,7,"Y nanenue panasix",10,30,7,40),shiftwindow(3),
write("Beeaute umst yaaisemoro urpoka: ), readIn(P_name),
write(P_name," ymanen u3 BT "), nl, !,
write("Press space bar."), readchar(_), removewindow,
shiftwindow(1).
/* IIpocMOTp AaHHBIX 00 UrpoKe™/
process(3) :-
makewindow(4,7,7," TIpocmotp ", 7,30,16,47), shiftwindow(4),
write("Beeaunte umst st ipocmorpa: "), readin(P_name),
dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College),nl,

write(" ms urpoka :",P_name),nl,
write(" Hassanue kry6a :",T_name),nl,
write(" Homep urpoka :",P_number),nl,
write(" [To3umus : ",Pos),nl,

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

write(" Bec 2" Wt),nl,

write(" Crax BeicTyrutenunit : ",Exp), nl,
write(" Yuebnoe 3asenenue : ",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 coxkanenuto, naHabix zHer."),nl,
write("13Bunwnte, moka!™),nl,!,
write(""Press space bar."),readchar(_),
removewindow,shiftwindow(1).
/* Boixon */
process(4) :-
write(" Io nHoBsix BcTpeu! "), readchar(_),exit.
[*O6paboTtka ormmoku™/
process(Vibor):-
Vibor<1, error; Vibor>5, error.
error:-
write("Tloxanyiicta Beibepure uucio ot 1 go 4"),
write("(Press the spase bar to continue)"),readchar( ).

3ananue /151 CAMOCTOAITEILHON padoThI
Monudunupyiite nporpaMmy, 100aBUB B MEHIO ITyHKTHI:
BriBOJ crincka UIPOKOB.
CoxpaHeHHe JaHHBIX B (Qaii.
Brr6opka naHHBIX 10 1 U3 Tpex KpUTEpUEB.



Jlaboparopuas padota 10. [Ipumenenue s3pika i pemenuns 3anad M. CoznaHue SKCIIEpTHBIX CHCTEM
IIpumep 1.Paccmorpum npumep DC 11 nueHTUGUKAMN TOpoabl cobak. OHa MoMoraeT MOTeHIMaIbHOMY XO035WHY BBIOpATh

MOPOJy COOAaKH B COOTBETCTBHUE C ONPEACIICHHBIMHI KPUTECPHSIMH.

B manno0i#t OC HCHONB3YIOTCS CIIEAYIOMINE XapaKTEPUCTHKH:

N~ wWdE

Koportkas mwepcrs;
JnvHHas mepceTs;

Poct Menbiie 30 nroiimMoB;
Poct MeHnbiie 22 n1oiitmMoB;
HuskonocaxeHHbI XBOCT;
JnvHHBIE yIIu;

Xopouuii XxapakTep

Bec 6ombnre 100 ¢yHTOB.

Kaxnast xapakTepucTiKa Uil KOHKPETHOM NOPOBI InO0 BepHa, MO0 He BepHA. JIIst KaXkA0H OPOIbI CIPABEATINBEI CIIEAYIOLIHE
XapaKTEePUCTUKU:

XapaKTepHUCTHKHU co0aK

ITopona XapaKkTEepUCTUKH

AHTIIICKHN OyIIBIOT 1,4,5,7
T'oHyas 1,4,6,7

Jor 1,3,6,7,8
Awmep.roHUas 1,5,6,7

Koxkep-cnannaie 2,4,5,6,7

Wpnannackuii cerrep 2,3,6

Komm 2,357
CenbepHap 2,5,7,8

*DKemepT 1o mopoaaM codbax™/
/*Ha3znauenwue: Jlemonctparus padoter DC*/
Domains

n=integer
list=n*
dog=symbol

Predicates

rule(n,dog, list)
cond(n,string)
do_expert
show_menu
do_consulting
process(n)
test(n, list)
topic

repeat

Goal

do_expert.

Clauses

rule(1,"anrnuiickuii 6ynsmor”,[1,4,5,7]).
rule(2,"ronuas",[1,4,6,7]).
rule(3,"or",[1,3.,6,7,8]).
rule(4,"amepukanckast ronuas",[1,5,6,7]).
rule(5,"kokkep-cnanuens",[2,4,5,6,7]).
rule(6,"upnanackuii cerrep",[2,3,6]).
rule(7,"kommmn",[2,3,5,7]).
rule(8,"cenbepnap",[2,5,7,8]).

/*XapakTepucTuku*/
cond(1,"kopotkouiepcTHas").
cond(2," nuuHOIIEpCTHAS").
cond(3,"poct Hike 30 mroiiMoB").
cond(4,"pocr ke 22 0iMoB").
cond(5,"Hu3KomocaxeHHbIH XBOCT").
cond(6,"6onpmme yrmm'").
cond(7,"xoporuii xapaktep").

Tab6muma 13.

IIporpamma 33. «DkcnepT Mo mopoaam codax»



cond(8,"sec 6onee 100 pynros™).

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

repeat.

repeat:-repeat.

[*BbiBOx MEHIO*/

show_menu:-
repeat,
write("x* Sialaieiiieiole .l
write("***** [o6po mokamoBarh!*****") n|,
write("* *),nl,

write("*****1-goHCYmpTAmUS ********)
WritE("*****2'CHI/ICOK**************"),nI,
Wfit@("*****3'BBIXOZ[* sk sk sk skeoske sk skeoskok sk skok sk *”)’nl’
write("* *1,nl,
write("****Cnenaiite cBOM BEIOOP****'") nl,
readint(X),

process(X),fail.

[*O6paboTka 1 mynkra meHto “Koncynpranus™*/
process(1):-
do_consulting,
readchar( ),
shiftwindow(1),
clearwindow.
/*O6paboTka 2 myHKTa MeHIO “BoiBoj crimcka”*/
process(2):-
makewindow(2,7,7,"",5,20,12,25),
topic,
readchar( ),
shiftwindow(1),
clearwindow.
/* O6paboTka 3 myHKTa MeHI0 “Bwrxox”*/
process(3):-
removewindow,
exit.
[*BoiBoj mopoa cobax™/
topic:-
rule(X,Y, ),
write(X,". "Y),
nl,fail.
topic.
/*KoHcympTanus ™/
do_consulting:-
test(1,List),
rule(_,X,List),
write("Barr Bei6op:" ,X),!.
do_consulting:-
write("Mue xaib, 4To He cMor Bam omous.").
/*TectupoBanue*/
test(9,[1):-!.
test(1,[N|List]):-
cond(N, Text),
makewindow(2,7,7,"",5,20,10,35),
write("Bompoc:-",Text,"?"),nl,
write("1-ma"),nl,
write("0-uet"),nl,
readint(R),R=1,1test(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-m1a"), nl,

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

3apanus 1719 CaMOCTOSITeJILHOI padoThl

Pa3paboTarh 9KCHEPTHYIO CHCTEMY, TEMY BBIOPATh CAMOCTOSITENILHO. OTUET HOJDKEH COJIepIKaTh CIIEAYIOIIHe
MYHKTBI:
Tema OC.
Hasnadenue, BO3MOXKHOCTH ITPOTPAMMBI.
Pa3paboTtats cTpyKTypHO-(DYHKINOHATIHHYIO CXEMY.
Omnpenenuts 6a3y 3HaHHH, pa3padoTaTh MEXaHU3M BBIBOJIA, HHTEp(EIC MporpamMMEI.
[To xakuM mapameTpaM MporpaMMy MOKHO OTHECTH K Kiaccy DC.

A o

JlabopatopHas pabota 11. [IpimeneHIe HEHPOCETEBOTO IPOTHOZUPOBAHUS
npu noadope KaIpoB

OcHOBHBIE BO3MOKHOCTH nporpamMmmal NeuroPro

e  CosznaHue HEUPOIPOEKTA;

e TloakmroueHue K HeliponpoeKkTy (aiina (0a3br) JTaHHBIX;

e  PemaktupoBanue (paiiina JTaHHBIX;

e  JloGamieHNE B HEHPOIIPOSKT HEHPOHHOM CETH CIOUCTOH apXUTEKTYPHI C YHACIOM CJI0eB He#poHoB oT 1 1o 10,
YHCIIOM HEWPOHOB B citoe — 10 100 (4rciao HeHpOHOB AT KaXJ0TO CII0SI CETH MOXKET 33JaBaThCs OTACIBHO);

e  Bribop anropurma oOy4eHus, Ha3HaYeHHE TpeOyeMOoil TOYHOCTH ITPOTHO3a, HACTPOWKA IMapaMeTpOB HEHPOHHOM
ceTy;

e  (OOyyeHue HEHPOHHOH CETH PEIICHHIO 3a/1a4i MPEACKAa3aHUs WU KiacCu(UKanuy;

e  TectupoBaHue HECHPOHHOM ceTH Ha (haiiyie TaHHBIX;

e  BrruncieHue noka3aTesneil 3HAUMMOCTH KaXJIOTO U3 BXOAHBIX CUTHAJIOB IS PEIICHUS 3a1a4H, COXpaHEHUE
BBIYHCIICHHBIX ITOKa3aTelieil 3HaUMMOCTH B (aiiiie Ha JHCKe;

e  VhpoluieHue HEMPOHHOMU CETH;

e [eHepauus n BU3yanu3anus BepOalbHOTO ONMHCAHUS HEHPOHHOW ceTH. PeakTupoBaHne U COXpaHEHUE
BepOAIBHOTO OMMCaHNs HEHPOHHOH ceTH B (aiie Ha TUCKe;

e  CoxpaHeHHE HEHPOIIPOEKTA.

®opmartsl daiiioB

B kadectBe ¢aitioB naHHBIX (coaepkKamux 00yJaroInlyr0 BRIOOPKY JIJIsl HEHPOHHBIX CETEH) MCIONB3YIOTCs (haiisl GopMaToB
DBF(¢dopmarsr nakeroB Dbase, FoxBase, FoxPro, Clipper) u DB (Paradox). Bo3amoxHO uTeHHe U peJaKTUpOBaHUE 3THX (DaiaoB
U COXpaHeHHE M3MEHEHHbIX (ailyioB Ha Jucke. [IporpaMma He HakjaJqbIBAaeT OrpaHMYEHHI HAa YUCIO 3amnuceil (cTpok) B (aiine
JTaHHBIX.

Hurepdeiic nporpammel

Jnst Toro, 4ToObI clenaTh aKTUBHBIMH ITYHKTBI MEHIO NPOTPAMMBI, HEOOXOJMMO OTKPHITH (haiil, comepsKalluid BXOAHYIO
uHbOpMaLUIo Ui co3naHus Helpocetu. Takum ¢aiimom siBnsiercs ¢ain ¢popmara dbf. Ero MoxxHO co31aTh caMOCTOSTENBHO B
nporpamme Excel 2003 wiu oTKpbITh yoKe co3nanubiii B popmare dbf daiin.

[exnute mo kHonike Co31aTh, B HOBOM OKHE HaXMUTE OTKpPHITH (haitr naHHBIX. OTKpoiiTe daiin.

OTKpBITHIN (aiin oToOpaxaercss B COOCTBEHHOM OKHe, IJIe MPEIOCTaBIAETCS BO3MOXKHOCTH €ro pemakTtupoBaHus. [Ipu
MOJKITFOUYEHHOM (paiiyie JTaHHBIX MOKHO ITPOBOJIUTH OTIEPAIMH CO3JaHHS HOBBIX CeTeH, NX 00yUeHHs, TECTUPOBAHUS U YIPOIICHHS.

i co3manus HOBOM HEHPOHHOM ceTH HE0OX0ANMO HaXaTh KHOTKY “HoBast ceTs” B OKHEe HEHPONPOEKTa W 3aIIOJIHUTH OKHO
JUIA CO3JaHUS HEWPOHHOW CETH: TOATBEPAUTE CTATyChl BXOZHBIX ITOJIEH, BBIXOJHOTO IIONS, YCTaHOBUTE Tum mons -
KOJINYECTBEHHBIH, Ha BKIagke CTpyKTypa CeTH yKa)KUTe€ YMCIIO CJIOEB HEHpPOHOB M YMCIIO HEHPOHOB B cioe. Haxmmure KHONKY
Co3nats.

Jlanee paccMOTpPUM CTaBILIME AKTUBHBIMU ITYHKTBI MEHIO IPOrPaMMBI.

MeHI0 IporpaMMBbl COAEPKHT CIIEAYIOIINE TYHKTHI, OTHOCSIINECS K HEHPOHHBIM CETSIM M paboTe C HUMU:

®aiin - GasoBble omepanyu ¢ QaiaaMu, BKIIOYAs CTaHAAPTHBIE OMIMU: CO3/aTh, OTKPBITh, COXPAaHHUTh, COXPAHHUThH Kak,
BBIXO/I.

HeiipoceTs - onepauuu ¢ HelipoHHBIMU ceTssMu. Onepanys BBIIOIHAETCS HaJ aKTUBHOW B JAHHBI MOMEHT B HEHPOIPOEKTE
HEHPOHHOW CETHIO U BKIIIOYAET B ce0s CIIEAYIOIINE OIIIIHH:

* O0OyueHue - 00y4ueHne HEHPOHHOU CETH;



* TecTupoBanue - TeCTUpOBAHUE HEUPOHHOM CETH;

+ CokparieHne 9rciia BXOAHBIX CUTHAJIOB - YAaJCHHE HAaNMEHee 3HAYMMBIX BXOJIHBIX CUTHAJIOB;

+ CokpareHne 9rciia CHHAIICOB - YAaJeHHe HauMeHee 3HAYMMbIX CHHATICOB CETH;

» CokpaleHne 9rciia HeOJHOPOIHBIX BXOJIOB - yAaJleHHE HanMeHee 3HaYIMbIX HEOJHOPOIHBIX BXOJJOB HEHPOHOB CETH;

* PaBHOMEpHOE YINpPOIIEHHE CETU - COKpAIlCHHE 4YHUCJIa MNPUXOASAIIMX HAa HEWPOHBI CETH CUTHAJIOB 0 3aJaHHOTO
10JIb30BATEJIEM;

» BuHapu3aius CHHAIICOB CETH - PUBEICHUC 3HAYCHHUI BECOB CHHATICOB Y HEOJHOPOIHBIX BXOJIOB HEHPOHOB K 3HAYCHHSM -1
ul;

* BepOanuzanus - reHepanus BepOaIbHOTO OMUCAHUS HEHPOHHOH CeTH;

* 3HAYUMOCTh BXOJIOB - MOJICYCT U OTOOPAKEHUE 3HAYMMOCTH BXOJHBIX CUTHAJIOB HEHPOHHOM CeTH;

* Bo3aMyIiieHre BeCOB CHHAIICOB - I00aBJICHUE CIYYaiHBIX MOMPABOK K BECAM 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

PaBHOMEDHOE YNPOLLEHWE CETH. ..

COK.DELLLEHME YHCNa CMHanCoe ...

COK.DELIJ.EHME YHHUCNE HEQAHOPOAHBIX BEX0008...
EMHE|:M3ELIM§| EEC0B CWHaNCOE 1M HEOAHOPOAHBIX BEX0OA0E. ..
Bepbanuzauma YoanuTe ceTk
SHEYHMMOCTE EX0AHBIX JArHanoe CeTH

Konus cetu

BosMylLLEHWE BECOB GMHANCOS. .. MapameTpel

Paiin nanHex: O 0aHHse MPOBHIA. dif

OTKPEITE chafn ABHHEIX |

Hacrpoiika - onepanuu 1o HacTpoiike HeHpoHHOU ceTd. HacTpoliku AeMCTBYIOT B IIpEenax HEUPOIPOEKTa, COXPaHIIOTCS B
(aiine HeWPONPOEKTa U BOCCTAHABJIMBAIOTCS IIPH €T0 YTEHUH ITPOTrPaMMOii.
& 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

Onuuy JaHHOTO MyHKTa MEHIO!

» MeToJ ONTUMHU3AIMHK - BBIOOP METO/a ONTHMHU3AINH Il 00ydeHus ceTH. M3 Tpex peann30BaHHBIX B HACTOSIIEE BPEMS B
porpaMMe MEeTOZOB (TPaIUeHTHBIH CIYCK, MOTU(UIMPOBAaHHBIN mapTan-metof (ParTam) u MeTon CONMpspKEeHHBIX TPaIHeHTOB)
IIPY CO3JJaHUM HEUPOIIPOEKTa aBTOMaTHUeCKU npearaercs ParTar.

* Hopma HakomieHHsS 3HAaYMMOCTH - BEIOOpP HOPMBI HAKOIIJICHHS TPaJUeHTa TPH MOJACYETe ITOKa3zaTeseil 3HAYMMOCTH, HHAYe
TOBOPS, IOKA3aTeNNb COBOKYITHOM OmmOKH ceTu. [Ipn co3manny HEHpOTpOeKTa aBTOMAaTHYECKH BEIOMpAEeTCsS HOpMa B BH/IE CYMMBI
MOJyJIEH.

CoxpanieHue Yucjia HeOTHOPOIHBIX BX0/0B - yalleHHe HaNMeHee 3HAYMMbIX HEOHOPOIHBIX BXOJI0B HEHPOHOB CETH;

PaBHOMepHOe ynpomieHHE CeTH - COKpAallleHHe YKCIa MNPUXOIAIIMX HAa HEHUPOHBI CETH CUTHANOB [0 3aJaHHOTO
MOJIb30BATENEM;

BuHapu3anusi CHHANCOB CeTH - IPUBEICHNE 3HAYEHHI BECOB CHHAIICOB M HEOJHOPOHBIX BXOI0B HEHPOHOB K 3HaYECHUIM -1
ul;

Bep6anu3anms - reneparys BepOoaIbHOTO ONMCaHNs HEHPOHHOH CeTH;

3HAYNMMOCTh BXO/AOB - [IOJICUET U OTOOPaKEHNE 3HAUMMOCTH BXOIHBIX CUTHAJIOB HEHPOHHOH CETH;



Bo3myieHune BecoB CHHANCOB - J0OABIICHHUE CITyJaifHBIX IOMPABOK K BECaM CHHAIICOB CETH.

Hacrpoiika - onepanuu 1o HacTpoiike HelpoHHOUM ceTu. HacTpoiiky 1elCcTBYIOT B Ipeesiax HeMpONpoeKTa, COXPaHSIOTCS B
(hatine HEHPOIIPOEKTA U BOCCTAHABIUBAIOTCS MIPH €TI0 YTCHUH MTPOTPaMMOii.

Onuuu JaHHOTO MYHKTa MEHIO!

MeTox onTHMH3AUHN - BEIOOP METOAa ONTHMHU3AIMH JUII O0y4eHus ceTH. V3 Tpex peanm30BaHHBIX B HACTOSIEE BPEMs B
mporpaMMe MEeTOZOB (TPaIUeHTHBIA CIYCK, MOTU(PUINPOBAaHHBIN mapTan-mero] (ParTam) u MeTon CONpsKEeHHBIX TPaIHeHTOB)
IPY CO3JaHUU HEMPOIPOeKTa aBTOMaTHUeCKH npenaraercs ParTa.

Hopwma HakomieHns: 3Ha4MMOCTH - BBIOOP HOPMBI HAKOIUICHHUS TpaMeHTa IPH MoJcYeTe ToKa3areieil 3Ha4uMOCTH, HHa4e T0-
BOpsI, TIOKa3aTeNlb COBOKYIHOW ommOku cetd. IIpu co3naHny HEHpONpoeKTa aBTOMAaTHYECKH BBHIOMpPAETCs HOPMA B BHJIE CYMMBI
MOJYJIEN.

IlocTanoBKka 3aga4u

[Ipu nmpueme Ha cayx0y B opransl BHyTpeHHUX aen (OB/I), mocTyrieHnn B BRICIIee Iopuanieckoe yaeOHoe 3aBeaenne MB/]
P® xaxaplii KaHAUAAT MPOXOAUT OOCIEIOBAHNE C ITOMOMIBIO PA3IMIHBIX METOAWK, HAIIPABICHHBIX HA ONEpaTHBHOE M YIOOHOE
oOcieioBaHNE TICHMXOJIOTHUECKOW cdepbl WHAWBHAAA (MOTHBBI, II03HABaTEIbHBIC TIIPOIECCH], CaMOOIICHKA, JMYHOCTHBIE
0COOEHHOCTH, COMAFHO-TICXOJIOTHYECKIE KauecTBa U Ip.).

OpHako JaHHBIC, TIOJyYEHHBIE B pe3ysibTaTe OOCIEeNOBAHWA, B AajbHEUIIEM HCIONB3YIOTCA Hed(h(dekTuBHO. B 3T0i cBsA3M
BO3HUKAeT HEOOXOJUMOCTh Pa3padOTKH METOJHMKH, IPUMEHEHHE KOTOPOH aaBayio Obl BO3MOXHOCTH COIOCTABISATh PE3YJIbTaThI
TECTUPOBaHUS CiylIaTtenedl BeicHIMX yueOHbIX 3aBefeHuit MBJl PD c¢ cocrosHHeM HMX YyCIIEeBaeMOCTH, JUCIHUILIMHBI, a TaKkKe
3¢ peKTUBHOCTBIO AajbHeinield padotsl B OB/l m ocymiecTBiusTh mojiepKKy OOOCHOBAaHHBIX pPEIICHHH NMpPU NpUEMe JIUI Ha
cnyx0y B OB/ wiu Ha y4ueOy B Bhiciine yueOHbie 3aBefcHus MB/I PO. MiMeHHO Takas METOIUKA MO3BOIUT 00JIee Ka4eCTBCHHO
OCYLIECTBIISITh 1MON00Op coTpynHukoB B OBJ] m ciymareneil Iuisi BBICIIMX FOPHIMYECKHX M IOKapHO-TEXHUYECKUX YYEOHBIX
3apeacHuii MBJ] PO.

st mocTpoeHust HeHpOCEeTEBOM MOJENN U €€ MPAKTUYECKOT0 NPUMEHEHUS UCIIOJIb30BAJIUCH PE3YJIbTAThl TECTUPOBAHUS JIULL,
MOCTyTAMKX Ha yueOy B JanpHeBOoCTOUHBIH fopuamdeckuii mHCTUTYT MB/I P®. O0yuarommas BEIOOpKa COCTOUT U3 pe3yabTaTOB
tectupoBanus 270 aburypuenror JJBIOU MBJ] P® muaHOCTHEIM ompocHuUKOM KeTTena W OIEHOK COCTOSHUS MX TUCHUTUINHBI,
yCIIeBaeMOCTH, a TakXke OLeHOK 3¢ddexkTuBHOCTH MX mocuenyromeii padotsl B OBJl. Pacmmdposka omeHouHsrx mkan Kerrema
nprBecHA B Ta0II. 1.

Tabmuua 1 — MHTepnperanus oueHouHbIX (GakropoB Kerrena

®daxkrop Wurepnperaiyst GaxTopos
bI

«3aMKHYTOCTh — OOIIUTEILHOCTDY

«UHTEJICKT

«IMOITMOHAJIbHAS HEYCTOMYNBOCTh — SMOIMOHAIbHAS YCTOWYMBOCTE)
«MOTYMHEHHOCTh — JIOMUHAHTHOCTD)

«CIIEP’)KaHHOCTh — DKCIPECCHUBHOCTH)»

«IOJIBEP>)KEHHOCTh YYBCTBAM — BBICOKAs HOPMATUBHOCTh MTOBEICHUS
«poOOCTH — CMEJIOCThY

(OKECTKOCTh — YYBCTBUTEJILHOCTHY

«TOBEPUUBOCTH — MOJA03PUTETHHOCTY

«MPAKTUIHOCTh — Pa3BUTOE BOOOPAKEHUE)

«IPSMOJIMHEHHOCTh — JUTUIOMATUYHOCTbY

«YBEPEHHOCTH B c€0€ — TPEBOKHOCTH)

«KOHCEPBATU3M — PAJUKAIU3IM»

«KOH(OPMH3M — HOHKOH(POPMI3M»

«HU3KUH CAMOKOHTPOJIb — BBICOKHI CAMOKOHTPOJIb)
«pacciabIeHHOCTh — HAMPSKEHHOCTHY

ololololo|z|z|r|—|z|e|n|m|o|w| >
RO~

OOydJeHHBIE COOTBETCTBYIOIIMM OO0pa3oM HCKyccTBeHHble HelpoHHble cetn (HC) cmoryr mnporHo3mpoBath Ui
nocrynatomero B JIBIOU MB/JI PO oneHky cocTOsIHUSA JUCLMIUIMHBEI U YCIEBAEMOCTU C TOPU30HTOM IPOTrHO3UPOBaHUs 4 rojga u
3¢ PEKTUBHOCTB €ro Iocienyomeil paboTsl ¢ rTOpU30HTOM IporHo3uposanus 7 ser. Ooydenne HC nenecooOpa3Ho NMpOU3BOIUTH
Ha HelipoumutaTtope Neuropro 0.25, KOTOpBIH YCHENIHO IPUMEHSIETCS 1Sl PEIIEHUs pa3IuYHbIX HEPETyIpHBIX 3a1ad.

IocsienoBaTeIbHOCTH BHINOJHEHUSI PaGOTHI

1. 3amyck nporpammeoro HefiponmuTtaTopa «NEUROPRO 0.25».
«ITYCK» — «(I[TPOTPAMMBI» — «NEUROPRO» — «NEUROPRO 0.25» (Mnu sipnsik Ha pabodem cTosie)
2 Hauano paboTs!l B HeliponMHTaTOPE.

«DAWT» — «CO3JIATh» — «OTKPBITh ®ANJT IAHHBIX»
Otkperte ¢aitn manasix [ABIOW.dbf, comepxamuii pe3ynpTaThl TECTHPOBAHHUS W JKCIIEPTHBIE OLEHKH IPOTHOZHPYEMBIX
napaMeTpoB, HEOOXOUMBIE JUI OOYUEHHS CETH.



[[lenxHyTH TE€BOW KHOMKON MBIIIH (J1.K.M.) Ha MPEABIAYIIeM OKHe (6e3 NMeHN)

Haxats knonnky «HOBA S CETby.

Y CTaHOBUTH BXOJBI M BBIXO/IBI CETH!

none «NOMER» He ncnomnp3yercs;

nosnie «DISCIP» He ucnonp3yercs;

none «<USPEV A» He ucrons3yercs;

noje «RABOTA» BeIXOIHOE, THII HOJIS KOJIWYECTBESHHBIM, TOYHOCTE 0,1.

3. 3anaTh CTPYKTYpY CETH:

YHCIIO CI0€B — 1;

YHUCIIO HEHPOHOB — 16;

xapakrepuctuka — 0,1,

Haxats kHOnIKY «CO3/IATDY.

B BepxHeM MeHio Haxkath «HEMPOCEThy — «OBYUEHME» — nociie okoxuanus o6yuerus — «[OTOBO».

OmnpenenuTs MUHIMAJIBHOE KOTMYECTBO HEHPOHOB /I PEIICHNS NaHHOM 3aJadH:

4. Haxats «KOITUA CETW».

5. B «CTPYKTVYPE CETU» n3MeHUTH KOINMIECTBO HEHPOHOB.

Janee ¢ . 3 1o 1.4 BKIIFOYHTENIBHO.

INIPOTHO3NPOBAHNE.

6. 1llenkHyTh J.K.M. Ha TaOIUIIE C JAHHBIMH.

7. BoiOpats crienyromue nyHKTh MeHIO: «TABJIMLA» — « JOBABUTD 3AITNChy.

Co3aate HOBBIN MYHKT (Ne 271) U 3aII0HUTH €ro MPOU3BOJIBHBIMHU YHCIIaMH, B quanazoHe oT 1 o 10 (mepemenieHne Mexty
ctosnbramu kHonkoit «TAB» unm «cTpenka BIpaBo»), KpoMe KOJIOHKU IporHozupyemoro napamerpa (PABOTA).

[IenkHyTh 1.K.M. Ha npeabiaymeM okse (bes numenn).

U3 BepxHero MeHio Bbiopats «<HEMPOCETby» — « TECTUPOBAHUE.

[lepemecTuThCA B KOHET TAOIHUIBI M TOCMOTPETh 3HAUYCHNE TPOTHO3UPYEMOT0 TTapaMeTpa.

3aKpBITh OKHO TECTHPOBAHMS.

8. OueHKa ceThI0 3HAYMMOCTH BXOJIHBIX CHTHAJIOB (B HAIleM Cllydae OIEHOUYHBIX InKan Kerrtema, 3a KaXIOH M3 KOTOPBIX
CKPBIBAaETCS YepTa XapaKTepa).

«HEMPOCETb» — «3HAUNMOCTb BXO/JHBIX CUTHAJIOB».

Brimummmre caMble BaKHbIE, C TOUKH 3PEHUS CETH, OLIEHOYHBIE IIKAJIbI U 3aKPONUTE OKHO.

9. IloBTOPUTH C 1.2, UCTIONB3YS B KadecTBe IporHozupyemoro napamerpa «JUCLUIIIIMHY» u «YCIIEBAEMOCTDb» (1o
ouepenn).

IoskcrepumenTHpoBath ¢ yrnporerueM cetd «HEMPOCETh» — «YITPOILLEHUE.

10. ITosp3ysICh MOYYEHHBIMH AWArpaMMaM¥ 3HAYMMOCTH BXOJHBIX CHUTHAJIOB C(HOPMYJIMpPYHTE B KaueCTBE BBIBOJA, KaKUE
KayecTBa JINYHOCTH, 10 KerTenmy, BIUSIOT HAa AMCLMIUIMHY, yclieBaeMOCTh U 3(deKkTHBHOCTh pabOTHl BBITYCKHHKOB BBICIIHX
yaeOHbIX 3aBeeHuit MB]I PO.

11. OpopmMuTh OTUET.



Jlabopartopnas padota 12. HefipoceTeBoe mporHo3upoBaHue KoJeOaHnH KOTHPOBOK BATIOT

Kypc gonnapa CLUA k poccuiickoMy pyBnio Ha cerofHa 6 dpespans 2015, cocTasun 68.6113.
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Ilocmanoeka 3a0auu

[IporHo3upoBaHNe KaKUX-TMOO HECTAOMIBHBIX SKOHOMHUYECKHX IIOKa3aTeled CONMPSDKEHO C MHOXECTBOM TPYAHOCTEH,
00YCIIOBIICHHBIX pPa3IWIHBIMU (pakTopamMu. OmHAKO KpPaTKOCPOYHBIH NPOTHO3 BO3MOXKEH M 3((EKTHBHO NPUMEHSETCS B
AQHATMTHYECKOH paboTe pa3INIHBIX OPTaHU3AIIH.

1.

CocraBere B MS EXxcel Tabnuiy, comepixarnyo kotupoBku BamoT ¢ 01.01.2015 r. mo 06.02.2015 r.

(Ha3BaHUsA CTOJIOIOB IHIIUTE AHTTTMACKAUMHU OyKBaMH).

Tabnuna 2 — O¢urmansaeiec Kypest [[b PO (USD,EUR) Ha stHBapsb, heBpans 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 Tabmuiy B Qopmate Excel (min mamsHeimero pemaktupoBanus) U B ¢opmare DBF4 (mis pabotsr B
Heifiponmutatope). Coxpanenne B popmate DBF4 BosmoxHo Tonpko B Excel 2003.

Cospaiite, 00yduTe, IPOTCCTUPYUTE, YIPOCTUTE U BepOAIN3YHTE HEHPOHHYIO CETh.

3. [lo oOydeHHO! HEWPOHHOW CETH BBINOJHUTE NPOrHo3 Kypca nommapa CIIA ¢ ropuzoHTOM
nporuosupoBanus 3 aug (c 07.02.2015 nmo 09.02.2015).

4. [octpoiite B Tabamunom pemakrope EXCEL nuHuMio TpeHAa ¢ ypaBHEHHEM B BHJE MOJMHOMa 2
CTETICH! ¥ NPSIMOIT) ¥ BBITIOJHUTE NPOrHO3 Briepe . [IpoBeanTe KOppEIsIUOHHBIN aHAIN3 TIOKa3aTeneil.

5. CpaBHUTE pe3yabTaThl MPOTHO3UPYEMBIX ITApPaMETPOB, MOIYYSHHBIX C HMCIIOJIb30BaHUEM HEHPOHHBIX
cereii u Excel.

6. JIOTIOIHUTE CaMOCTOSTENBHO M OTpenakTupyiire B8 MS Excel tabnuiry, KOTHPOBKaMH OPYTHX BAJOT

(ue menee 5). Kypcol BamiorT mpuBeAeHbl B mpuioxeHun. Hampumep, aBcrpanmiickuii mommap AUD/RUR,
anrnuiickuii pyat crepnmuaroB  GBP/RUR, matckme kpoust 10 DKK/RUR, mBenckue xponst 10 SEK/RUR,
ykpaunckue rpuBHbl 10 UAN/RUR, Ttypenxue nupel TRY/RUR, miBetinapckue ¢panku CHF/RUR, simonckue
tiersr 100 JPY/RUR (23,2498) u mp. Ilocnenusist kononka — posnap. Coxpanure tabmuiy B ¢opmare DBF 4,
KOTOpBIH TOAJEPKUBAECT NpOrpaMMa HEHpPOMMHUTATOP. BBINOIHHTE NPOrHO3 KOTHPOBOK BAJIOT C TOPU30HTOM
MIPOTHO3UPOBAHUSA 3 JHS.

7. CrenaiiTe BBIBOABI M OPOPMHUTE OTUET IO BHIMOJIHEHHOH JTaOOpaTopHOi padoTe.

Jlabopatophas padota 13. HeilipoceTeBoe pacio3HaBaHUE CIO0KHBIX 00pa30B (TEKCTA)

Yacre 1

1. 3anycrute Microsoft Excel.

2. OcraBbTe MEPBYIO CTPOKY MYCTOIA.

3. Hcnons3ys nuppoByro konupoBky O0ykB (A-1, b-2, B-3, I'-4...), 3anumure apyr mox ApyroM clieBa HampaBo
tpu ciosa CAJIBJIO, AEBET, KPEUT (koj kax0i OYKBbI B OT/IC/ILHON sSTUEHKE), MPOHYMEPOBAB CTPOKU B MOCIICTHEM
ctoJore.

4. BwigenuTe monydeHHYIO TaOnuIy (B T.4. M OCTAaBIEHHYIO IYyCTOH MEPBYIO CTPOKY) U COXpaHHUTe B dopMmare
DBF 4. Orxpoiite ¢aiin uyepe3 mporpammy NEURO PRO 0.25 («DAMJI» — «CO3IOATb» — «OTKPBITh ®AMJI
JAHHBIX»).

5.  Haxwmure xHOoniKy « HOBAS CETb» 11 3aaiiTe BRIXOIHBIM CUTHAIIOM CTOJOEI] ¢ HyMepaIluei CTPOK.

6. VYcranosure Tounocts 0,01.

7. Haxwmure kHOTIKy «CO3ATbY.

8. B Bepxuem Menio Haxmute KHEMPOCETh» — «OBYUEHME» — nocie okonuanus o6yuenus — «OTOBO.

9. IllenxHuTe JI.K.M. Ha TaOJHUIE C JAHHBIMU.

10. Beibepure crnenyromue myHKTb MeHIO: « TABJIMIIA» — « IOBABUTH 3AIINChy.

11. CosnaiiTe HOBBI IIYHKT, HAITUCAB IU(PPaAMU JIFOO0E CJIOBO C OMHOKOIA.

12. Cnpornosupyiite, ucnons3ys «Heiipocets» — «TecTtupoBanue».

IIporao3upyemslii mapameTp A0JKEH ObITh OIN3KUM K HOPSIIKOBOMY HOMEPY CJIOBA.

YacTtb 2

1. 3anycrure Microsoft Excel.

2. OcraBbTe MEPBYIO CTPOKY MYCTYIO.

3. Hcnonn3ys uudposyro koaupoBky OykB (A-1, b-2, B-3, I'-4...), HanumuTe B CTPOKY TPH OIpE/ICICHHS
(mammpuMmep, moporosas, JHUHEHHAsA, CUTMOWIaNbHas). B ciemyromedl cTpoke HaNmWIIWTE APYTYIO BapHALMIO MTOHATHH,
nepebpaB, TaKUM 00pa3oM, BCE€ BO3SMOXKHBIE BapHAHTHI (JOJDKHO MONYYUTHCS 6 CTPOK C Pa3sHBIMU COYETAHMSIMH ITUOD).
[Iponymepyiite nosy4yeHHbIe CTPOKK nudpamu ot 1 110 6.

Ta6smua 3. — Kopuposka asasura 1o nopsiKOBOMy HoMepy OYKB
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4. BeigenuTe MOMyYeHHYIO TaONUITy (B T.4. ¥ OCTaBJICHHYIO ITyCTOH MEPBYIO CTPOKY) U coxpaHute B popmare DBF
4.0txpoiire daiin uepes nporpammy NEURO PRO 0.25 («D®ANJI» — «CO3ATh» — «OTKPBITh ®AMJT JAHHBIX»).

5.  Haxwure xHotiKy « HOBAS CETb» 11 3aaiiTe BEIXOIHBIM CUTHAJIOM CTOJOEI] ¢ HyMepaIue CTpOK.
YcranoBute TounocTs 0,01.
Haxwure xkHoniky « CO3AATD.
B BepxaeM MeHio HaxmuTe «HEMPOCETh» — «OBYUEHUE» — nocie okonuanns o6yuenus — «OTOBO.
[llenkHUTE J.K.M. Ha TaOIUIE C TAaHHBIMH.

10. Beibepure cnenyromue myHKTb MeHIO: « TABJIMIIA» — « JOBABUTH 3AIINCH».

11. JloGaBbTe 3amuch, HaIMCaB TPH ONPECICHNUS, B IPOU3BOJILHOM MOPSIIKE IOMYCTHB He Ooiee 5 ommOoK (MOXKHO
MPOCTO BCTABUTH 5 Hyeit). OcTaBbTE MOCIEIHIOI KOJIOHKY ITyCTOM.

12. Cnporaosupyiite, ucnons3ys «Heipocets/TectupoBanue».

13. TIporHo3upyemslii mapaMeTp JOJDKEH OBITH OJM3KHM K HOPSJKOBOMY HOMEpY 3aIlMCH, BapUalHI0 KOTOPOIl BEI
BEIOpAIIHL.

14. Cdopmynupyiite BeIBoAEI 1 opopmuTe X0 padotsr Ha [1K.

© o N

4.1.2. TectupoBanue

Tema 1. HekoTopblie M3BECTHBIE MOAEIN MaTEMAaTHYECKOW (DH3UKH

Tema 3. MojenupoBanue mnporieccoB auddy3un U mepeHoca

4.1.2.1. Ilopsaaox NpoBeeHN.

TecTupoBaHHe MPOXOAUT B MUCHMECHHOW (POpME WM C HCIOJh30BAHMEM KOMIIBIOTECPHBIX cpeiacTB. OOydaromuiicss moyydaeT
onpeneiéHHOE KOJIMYECTBO TECTOBBIX 3adaHuil. Ha BBINOJHEHUE BBIACISICTCS (DUKCHPOBAHHOC BPEMs B 3aBHCHMOCTH OT
KonnuecTBa 3amanuidl. OIeHKa BBICTABISIETCS B 3aBUCUMOCTH OT IMPOLIEHTAa MPaBWJIBHO BBINOJHEHHBIX 3afaHuil. TecTupoBaHue
MPOBOIUTCS TI0 BapuaHTaM. B kaxxmom BapmaHTe — 10 TECTOBBIX 3aaHMi. 3a KaXKABI MPaBUIIBHBIN OTBET HayMciseTcs | Oarr
Hroro 3a TecTupoBaHme CTyACHT MOXKeET 3apabotats 10 10 Gamros.

Hwmxe npuBeeHsI MpuMepHBIC 3a0anusl. [1oHbI OaHK TECTOBBIX 3aJJaHUN XPaHUTCS Ha Kadenpe.

4.1.2.2 Kputepuu OLeHUBaHUS

17-20 6a/1J710B CTABUTCSH, €CJIH 00yJaAIOIIUIACS:
86% mpaBUIBHBIX OTBETOB U OoJree.

14-16 6a/J10B CTABUTCS, €CJIH O0YyUYAIOIINIACS:
Ot 71% 10 85 % mpaBUIBHBIX OTBETOB.

11-13 6aJ10B CTABUTCS, €CJIH O0YyUYAIOIIHIACS:
Ot 56% 10 70% npaBUIBLHBIX OTBETOB.

0--10 6aJuta CTABUTCS, €CJIN 00YyYAIOIIHIACS:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Coaep:xaHue OLIECHOYHOI0 CPeACTBA
Bompoc 1. Ha xakue gacTu pa3femnsioT ONHCaHUE CUCTEMBI IS IIeJIei MMUTAIHOHHOTO MOJICITUPOBAHNS?

1)  eTepMHHHPOBAHHYIO U CTOXACTHIECKYIO;

2)  IlpenBapuUTeibHYIO H YTOUYHCHHYIO;

3)  Craru4eckyo U JUHAMHYECKYIO;

4)  JluHeiHbIC, TMHAMHYIECKHE, CETEBbIEC, MACCOBOTO OOCITYKHBAHHUS H T.]I.;
5)  DusnyecKyo U MaTEMaTHYECKYIO.

Bomnpoc 2. KakoB nepBslii mar mpu co3JaHUN MOZIETH?

1) OmnpeneneHne CTPYKTyphl CHCTEMBI;

2)  OmnpezeneHue ee IEJICBOI0 HA3HAYCHUS,;

3) Bri6op Tuna Mozxenu (JinHeWHas, TMHAMAYecKas U T.1.);
4)  OmnpezeneHre BXOIHBIX IAPAMETPOB CHCTEMBI;

5)  OmnpexeneHne BBIXOJHBIX APAMETPOB CUCTEMBI.

Bomnpoc 3. Yto Takoe ycToitunBas cucrema?

1) OTCYTCTBYIOT peaKlMi Ha BHEIIHEE BO3/EHCTBUE;

2) Cucrema cama ycTaHaBIMBAaeT LelH (YHKIIMOHUPOBAHUS U CTPEMUTCS K HUM;

3) CucrteMa CTpEMUTCS IEPEUTH B ONTUMAIBHOE COCTOSIHUE, KOTOPOE B HACTOSIIEE BPEMS OTCYTCTBYET;
4) IIpu u3MeHEeHNH BHEINHUX YCIOBUN U3MEHEHUE COCTOSIHUS CUCTEMBI MaJIO;

5) Cuctema, cTpeMAIIascs COXpPaHUTh CBOE COCTOSIHUE ITPH N3MEHEHUN BHEIITHUX YCIOBHH.

Bompoc 4. Yto Takoe monuckosas cucrema?

1) OTCYTCTBYIOT peaKkIiy Ha BHEIIIHEE BO3CHCTBHE;
2)  Cucrema cama yCTaHaBIHMBAET LEJH GYHKIIMOHUPOBAHHS M CTPEMHUTCS K HUM;
3)  Cucrema cTpeMuTCS MEPEilTH B ONTUMAIIBHOE COCTOSIHUE, KOTOPOE B HACTOSAIIEE BPEMs OTCYTCTBYET;

HpI/I HN3MCHCHHNHU BHCUIHUX YCJ'IOBI/Iﬁ HU3MCHCHHE COCTOSAHHA CUCTEMBI MaJlo,



5)  Cucrema, CTpeMsIIasCst COXPaHUTh CBOE COCTOSHUE TIPU W3MEHEHNH BHELIHUX YCIOBHIL.

Bompoc 5. Uto Takoe 1eneycTpeMieHHas cuctema?

1) OTCYTCTBYIOT peaKIMH Ha BHEIIHEE BO3CHCTBHE,

2) Cucrema cama ycTaHaBITUBACT IeNTH (PYHKIIMOHUPOBAHUS M CTPEMUTCS K HUM;

3)  Cucrema cTpeMuTCs IPEHTH B OMTUMAIIBHOE COCTOSHIE, KOTOPOS B HACTOSILECE BPEMSI OTCYTCTBYET;
4)  Tlpu U3MCHCHUHM BHEIIHHX YCIOBUI M3MEHEHHE COCTOSHUS CHCTEMBI MaJIo;

5)  Cucrema, cTpeMsIIasicss COXPaHUTh CBOE COCTOSIHME MPHU M3MCHCHHH BHEITHUX YCIOBHIA.

Bomnpoc 6. Uto Takoe ¢axrorpaduueckue 3JeMeHThI peIeH s ?

1)  DneMeHTbI, KOTOPbIE MOXHO TTOJBEPTHYTh MPOBEPKE C IIENBIO OMPEACICHUS UX HCTUHHOCTH;

2)  DneMeHTHI, KOTOPBIC HElb3s MOABEPTHYTh MPOBEPKE;

3)  DnemeHTSHI, KOTOPBIC OYIYT BKIFOUCHBI B MOJICIb;

4)  DJeMEHTHI, HCKITFoYaeMble U3 MOJIEIH;

5) DJeMeHTHI, BXOIAIINE B KPUTECPHIL.

Bompoc 7. Yto Takoe OLIEHOYHEIE HJIEMEHTHI PeIIeHHS?

1)  DmeMeHThI, KOTOPBIE MOYKHO IIOABEPTHYTH IPOBEPKE C LEIBI0 OMPEICTICHIUS MX HCTHHHOCTH;

2) DneMeHTHI, KOTOPBIE HeJb3s IIOIBEPTHYTH IIPOBEPKE;

3) DneMeHTHI, KOTOpBIe OyIyT BKIFOYCHBI B MOJIEITB;

4) DJIEMEHTHI, HCKIIOYaeMBbIE U3 MOIENH;

5)  DneMeHTSHI, BXOIALIHME B KPUTEPUIL.

Bompoc 8. HyxHo 111 IpoBepsTh AaHHBIE, TOJYyYEHHbBIC U3 TOKYMEHTOB, WJIM HHTEPBBIO C dKCIEpTaMu?

1)  HenyxHo st 0QHUIHATBHBIX TOKYMCHTOB,;

2) HenysxHo, ecnu sKkcniepT NIPU3HAHHBINA CHIELUAJINCT;

3)  HyxHo, ecnu KOMIIETEHTHOCTh KCIIEPTa HE MOATBEPIKICHA;

4)  HyxHo, eclii TOKYMEHTBI TeKyIue (pabouue), a He o(HUIHATBHEIC;

5)  HyHo npoBepsTh U COMOCTABIIATH C APYTUMH HCTOYHUKAMH BCE JAHHBIE 0€3 NCKIFOUCHHH.

Bompoc 9. [Toyemy 3aka3duK ONHMCHIBAET IPOOJIEMY B HETOUHBIX M HEUETKUX (POPMYITHPOBKaX?

1)  Ilotomy, 4TO OH HE MaTEeMAaTHK;

2)  DT0 HaM TaK KaXKeTcsl, TaK KaK Mbl He 3HAKOMBI € IPOOIIEMO;

3)  Ecnu Obl OH 3HAJI TOYHO B YeM CYTh MIPOOJIEMBI H KaK e¢ PelliaTh, OH CAENAl OBl 9TO caM;

4) VY pasHbBIX CICIUATNCTOB Pa3HbIN B3I HA OMHO U TOXKE PEIICHHE;

5)  3akasuuk He 3HaKOM ¢ DBM.

Bompoc 10. [Toyemy npu MoJeIMpOBaHKH OOJBIIOE 3HAUSHHE NPUIAETCS TUIAHUPOBAHUIO COCTaBa U 00BEMOB UCCIIE0BATEIBCKUX
paboT U pyKOBOJCTBY NPOEKTOM?

1) IToromy, 4TO 3aKa34MK XOYET 3HATh CTOUMOCTH paboThI;

2)  Yto6bl MpaBUIBHO OMPEICTUTh CTPYKTYPY MOJIEIH;

3)  UroO6sl mpuBNeYb K paboTe CIICHUAINCTOB 3aKa34HKa;

4)  TlotoMmy, 4TO BpeMEHHBIC H MaTepUaJbHBIC 3aTPAThl HA IOCTPOCHHUE JAXKE MPOCTHIX MOJEINCH OYEHb BHICOKH M HY>KHO TOYHO
3HATh, YTO JIOJDKHO OBITH CIEIaHO, a YTO AEaTh HE HYXKHO;

5)  IloToMy, 4TO MaTeMaTHYECKUE METOIBI MOJIESITHUPOBAHUS CIOXKHBI.

Bomnpoc 11. Ha uem ocHOBaH cuCTEMHBIH OAX0?

1)  Ha npusHaHum axTa, 4YTO U3 ONTHMAIBHOCTH SJIEMEHTOB CICAYET ONTHMAIbHOCTD CHCTEMBI;

2)  Ha npusHanuu (akTa, YTO U3 ONTUMATBHOCTH 3JIEMEHTOB HE CICAYET ONTUMAIBHOCTh CHCTEMBI;

3)  Ha dakre, 9T0 HE3aBHCHMO OT TOTO KaK CHCTEMa MIPHUIILIA B TAHHOE COCTOSHKE, CCIIH B AalbHEHIIIeM OHa OyIeT MEHSTh
COCTOSIHUSI ONITUMAJIbHBIM CIIOCOOOM TO U BECH MPOIIECC OYAET ONTUMATIBbHBIM;

4)  Ha ¢akre, 94TO e€Clii CHCTEMA TPHIILIA B JaHHOE COCTOSIHHE ONTHMATBHBIM CITOCOO0M, TO HE3aBUCHMO OT TOTO KakK, B
JanpHeHIeM oHa OyieT MEHATh COCTOSHHS BECh MpoLiecc OyeT ONTUMAbHBIM;

5)  Ha pa3jeneHun CHCTEMBI Ha HECKOJIBKO MOJICUCTEM, MOJIAIOIINXCS aHATU3Y.

Bomnpoc 12. B yem 3axitouaercsi CUCTEMHBIH noaxon?

1) B ToM, 4TO HCCJIEAOBATENb MBITACTCSA H3y4aTh CUCTEMY B LIEJIOM, 8 He KOHIICHTPHUPOBATh BHUMAHUE Ha €€ YacTsIX;
2) B cmocobe pazieneHus CHCTEMBI HA JJICMEHTHI;

3) B ToM, 4TO HcCIEe0BaTENb NBITACTCS U3YYaTh CUCTEMY IO YacTsM;

4)  Dro mpaBuia BEIOOPA CTPYKTYPBI MOJIEIIH;

5) DT0 mpaBuiIa BEIOOpA 3JIEMEHTOB MOJIEITH.

Bompoc 13. SIBnsieTcst T CUCTEMHBIN MOAX01 HAYYHBIM METOA0M?

1) Her, 5T0 NOAXO K KCCIIEAOBAHUIO, OCHOBAHHBIN HA 3[paBOM CMBICIIE;

2) [a, 9T0 HayJIHBIN METOJI AHAIIN3a CHCTEM;

3) Her, 310 MeTOx pa3/ieicHUs CHCTEM Ha 3JIEMCHTBI;

4) ]la, 3TO Hay4YHBINA METOJ] TOCTPOCHHS CTPYKTYPHBIX MOJIEIIEH;

5) [Ha, 3T0 MeToAnKa OnpeneneH s BaXHSHIINX (aKkTopoB.

Bonpoc 14. Kak noHuMaTh B3auM03aBUCUMOCTb?

1)  3aBHCHMOCTB CHCTEMBI OT BHEIIHEH CPEBbI;

2)  BozgeiicTBHe CHCTEMBI Ha BHEIHIOK CPEAY;

3)  3aBHCHMOCTB CHCTEMBI OT BHELIHEH Cpe/Ibl U OTHOBPEMEHHO BO3/ICHCTBHE CHCTEMBI HAa BHELIIHIOK CPeNy;
4) Hukaxue neficTBUS B CII0XKHOM CUCTEME HEBO3MOKHO IOJIHOCTBIO U30JIMPOBATD;

5) BoznetictBue omHOTO (hakTOpa CHCTEMBI Ha APYTOH.



Bompoc 15. Uto Takoe MpOTHBOUHTYUTUBHOE TIOBEICHUE?

1)  Koraa HEOOCTATOYHO METOLOB CTATUCTHIECKOTO aHAIIN3a,

2)  Korna BbIXOIHBIC IEPEMEHHBIC OKA3bIBAIOT BIMSHHE HA BXO/IHBIC,

3)  Korna BHECCHHE TOTO MM HHOTO KOPPEKTHPYIOIIETO BO3ACHCTBHS MOXKET 0Ka3aThCs Hed(PEKTUBHBIM HIIU IPHBECTH K
00paTHBIM pe3yNbTaTaM;

4)  Korma Hemb3s 6€3 HCTIONb30BAHMS MATEMATHUECKUX METOIOB OOHAPYKHTE CBA3b MEKIY (QaKTOpaMu;
5)  Koraa 3aBHCHMOCTh MEXAY (haKTOpaMH OMHCHIBAIOT 0OpATHOH HYHKIIHMCH.

Bompoc 16. Kakas 3agaya pemraercs Ha atarne npeoOpa3oBaHus 3HAHHUH O CHCTEME B MAaTeMaTHYECKYI0 MOJIEIb?
1) Omnpexnenenne Ha3HAYCHHS MOJICIIH;

2) OmnpezeneHne KOMIOHEHTOB, KOTOPBIC JOKHBI ObITh BKIIOUEHBI B COCTAB MOJICIIH;

3) OmnpezneneHne CTOMMOCTH UCCIIEAOBAHHS;

4) OmnpenesneHre mapaMeTpoB U MEPEMEHHBIX, OTHOCSAIIUXCS K KOMITIOHEHTaM MOJIEIH;

5) Her npaBmIbHOTO OTBETA.

Bompoc 17. Kakoe rimaBHOE MPOTHBOpPEYHE HEOOXOAUMO MPEOA0NIEBATh IPH KOHCTPYUPOBAHUH MOJEITH?

1) JIMHEWHOCTH U HEIMHEHHOCTD;

2) JleTepMHHHPOBAHHOCTD M CTOXaCTHYHOCTB;

3) CTOMMOCTH U CJI0KHOCTB

4) TIpocTOoTa M TOYHOCT;

5) Tlone3HOCTh U OOUIHOCTS.

Bomnpoc 18. Uto Takoe npsmMas 3amava?

1)  HaiiTi OTKJIMK CHCTEMBI HA 3a[aHHBIC BXOIHBIC CHTHAJIBI;

2) Haiiti BXOHBIC CUTHAJIBI, BRI3BABIINE JAHHBIN OTKIIUK;

3)  Haiitn MmaTeMaTHYECKOE OMUCAHNE CHCTEMBI, CIN 3a/1aHbI BXOIHbBIC CUTHAJIBI U OTKIIHK;

4)  HaiiTy BXOAHBIC CHTHAIIBI, BBI3BABIINE JAHHBINA OTKIMK HJIM MATEMAaTHYECKOE ONIMCAHNE CUCTEMBI, €CIIH 3a/IaHbl BXOIHBIC
CHUTHAJIbI U OTKIIHK;

5) Haiitu cTpyKkTypy CUCTEMBI.

Bompoc 19. Uro takoe obparHas 3amaua?

1)  HaiiTi OTKINK CUCTEMBI HA 3aaHHBIC BXOIHbBIC CHIHAJIBI;

2)  Haiitu BXOIHBIC CUTHAJIBI, BHI3BABIINE JaHHBIN OTKIHUK;

3)  Haiitn MmaTeMaTHYECKOE OMUCAHNE CHCTEMBI, €CIH 3a/aHbI BXOMHbBIC CUTHAJIBI U OTKIIHK;

4)  HaiiT BXOJHBIC CHTHAIIBI, BBI3BABIIKE JAHHbINA OTKIHMK HJIM MaTEMAaTHYSCKOE OTIMCAHUE CHCTEMBI, €CITH 3aIaHBI BXOJIHBIC
CHUTHAJIbI U OTKIIHUK;

5)  HaiiTu CTpYKTYypy CUCTEMBI.

Bomnpoc 20. Uto Takoe «4epHBIi SIUK»?

1) HenuHeiHBIN SIEMEHT CHCTEMBI;

2) DieMeHT CHCTeMBbI C TUHEHHOM (yHKIHEH;

3) DnemeHT cucteMbl, PyHKIHS KOTOPOTO HE BIUSCT Ha TIOBEICHHE MO/ICIH;

4) DIeMeHT CHCTEMBbI, HCKITIOYaeMBbIil U3 pacCCMOTPEHHS;

5) DreMeHT cucTeMsl, MPUPOJa KOTOPOro HeM3BECTHA HIIM MAJIO M3BECTHA.

Saganue 21.

IIponomxuTh U3yueHue riassl 4.

BpIOpaTh NpaBUIIbHBIN BApHAHT OTBETA U OTMETHUTH B KAPTOYKE OTBETOB.

Bompoc 1. B kakux npenenax u3MeHseTcs KyMyJISITUBHAs BEPOSITHOCTD?

1) (L0
2) (-L1);
3) (0:1);
4) (0;D);
5) (-I;D).

Bompoc 22. [Ipoaenaiite CTO OMBITOB ¢ MOAETHIO «IIBSTHOTO MPOX0Kero». ONeHuTe pe3yabTaT. BeiOepure cpean nepevncieHHbIX,
TIPaBWJIBHBIN OTBET Ha Botpoc: «KakoBa BepOSITHOCTE TOTO, UTO Mpoiiast 10 KBapTaioB, OH OKaXKeTCs He Jajnee 2 KBapTajoB OT
HWCXOHOU TOUKU?»

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

Bompoc 23. Uto sBnsieTCs] OCHOBOM /I UACHTH(PHUKAIIUN 3aKOHA pactpeeieHns?
1)  Tucrorpamma, IOCTPOEHHAS 0 TEOPETUUCCKUAM JAHHBIM;

2)  ®opmyna QyHKIHH pacpeIe/ieHUs;

3) Tabauia HaOIIOAEHHIA;

4)  T'paduk GyHKINH pacTpeae/iCHus;

5)  TmcrorpamMma, HOCTPOEHHAS MO IKCIIEPUMEHTATIBHBIM JIAHHBIM.

Bompoc 24. SBnsieTcs 11 HECOBMAACHUE CPEIHETO U AUCTICPCUH SKCIICPUMECHTAIBHBIX TAHHBIX U TEOPETHYCCKOTO pactpeieICHUS
JIOCTaTOYHBIM OCHOBAHUEM, YTOOBI OTBEPrHYTh FUIIOTE3Y 00 HJICHTHYHOCTH pacipeaeieHii?

1) Jla, Tak KaKk pacxXokJACHHUE BO BXOJHBIX TIapaMeTpax MPUBEIET K elrle OobIeit ommbke MOIeTNPOBAHNS;



2) Her, TpeOyrOTCS JOTOIHATEIBHbIC OLCHKH;

3) Ma;

4) Her;

5) [a, Tak KaK mapameTpsl pacrpeIeSICHU TOIDKHBI COBIAIAT.

Bomnpoc 25. SIBnsiercst 11 cOBHageHNE CPETHETO U TUCTICPCHH KCIIEPUMEHTAIBHBIX JAHHBIX M TEOPETHIECKOTO PaCTIPEAEeICHUS
JOCTaTOYHBIM OCHOBAHUEM, YTOOBI IPUHATH THIIOTE3Y 00 NASHTUIHOCTH PACIPEICICHNN?

1) [la, Tak Kak MaTeMaTHYeCcKOe OXKUIAHUE U AUCIIEPCHS — TIIABHBIC MAPAMETPhI PACTIPE/ICIICHUS BEPOSTHOCTEH;

2) Her, TpeGyroTCsl ZOTIOTHUTENBHBIC OLICHKH;

3) Ha;

4) Her;

5) [Ma, Tak KaKk mapameTpsl pacrpeneeH i T0KHbI COBNAATh.

Bormpoc 26. Uto moka3biBaeT cTaTUCTUKA ¢27

1)  IlpuHamIEKHOCTH IKCIEPUMEHTAIBHBIX JaHHBIX K HOPMAJbHOMY PacIpeAeICHHIO;

2)  PacxoxneHne MeXay HaONIOAEMbIMH M O)KHIACMBIMU 3HAYCHUSIMHU 9aCTOT ITOSBICHHS CITy9ailHOM BEJINYHMHbI,

3)  IIpuHaaueKHOCTH IKCIIEPHMEHTAIBHBIX JaHHBIX K pacupenencHuto [lyaccona;

4)  TlpuHAMICKHOCTH IKCIIEPUMCHTAIBHBIX TaHHBIX K PACIPEICICHHUIO C2;

5)  PacxoxneHue MeXIy HaOTIOAAEMBIME H O)KHIACMBIMH 3HAYCHHUSIMU CITy9aiHbIX BEJIHIHUH.

Bompoc 27. Kakoe 3HadeHme JODKHA IPUHATH CTATHCTHKA C2, 9TOOBI OTOPOCHTH THITOTE3Y 00 OTCYTCTBHH CYIIECTBEHHBIX

pa3m/1q1/1171 MCKIY Ha6J'IIO)laeMI)IMI/I JaHHBIMU U JaHHBIMH, MMOJTYHYaCMbIMU Ha OCHOBC TCOPECTUYCCKOTI'O pacnpeueneHnﬂ?
1) c2>0;

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

Bomnpoc 28. Ha ueM ocHoBan kpurepuii Konmmoroposa — CmupHoBa?

1)  Ha zauGonbuield aOCOMIOTHOW pa3sHUILIE MEXAY SKCIICPUMEHTAIBHBIM M TEOPETHYCSCKIM HHTET PaTbHBIMU
pacrpeneeHusAMIY;

2) Ha crarucruke c2;

3)  Ha naubonbiueii aOCOMIOTHOM pa3HULIC MEXKIY SKCIICPUMEHTAIBHBIM U TEOPETUUECKUMU CITy4allHBIMHU BEJIMYHMHAMUY;
4) Ha HanmeHbIIei aOCOMIOTHON pa3HUILIE MEXY SKCIIEPUMEHTAIbHBIM U TEOPETUUECKIM HHTETPATbHBIMU
pacrpeieIeHIsIMH;

5) Ha nanGosnbieit abcoMoTHON pa3HHLe MEXAY YaCTOTaMU SKCIEPUMEHTAIBHOTO M TEOPETUUECKOTO pacpeieIeHHUH.
OTBeTsI:

1) 1,
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4.2. OueHoYHbIE CPeCTBA MPOMEKYTOUYHOM aTTecTaluu

[To noucrumiumHEe MPEOYCMOTPEH 3K3aMEH. DK3aMeH MpOXOAWT Mo Omieram. B kaxmom OumimeTe OMUH TEOPETHIECKHN
BOTIPOC W OJHO MPAaKTHYECKOE 3aJaHhe. JK3aMEH IPOBOIUTCA B YCTHOW, MICEMEHHOW WIIM KOMITBIOTEPHOW (hopme.
OrneHnBaeTCs BIIAJCHHE MAaTEPHAIOM, €TO CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH NPUMEHSTh HY)KHBIC 3HAHUS, HABBIKH H
YMCHHUS TPU aHAJIH3€ MPOOJIEMHBIX CUTYyallli U PEIICHUN IPAaKTHUECKUX 3aTaHni.

4.2.1. Yemnuwuii omeem

4.2.1.1. Ilopsipox npoBeeHNs.

IIpoMexxyTouHasl aTTecTalldsl HAlEICHA Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHUS AMCIUILTUHBL OOydaromuiics
mony4yaeT Bompoc(bl)/3amaHue(s) W Bpems Ha TMOATOTOBKY. I[IpoMexyTouHas aTTecTalus MNPOBOAUTCS B YCTHOW,
MUCBMEHHOW MJIM KOMIBIOTEPHOH (opme. OleHUBACTCS BIAJCHUE MATEPHAIOM, €r0 CUCTEMHOE OCBOCHHUE, CITIOCOOHOCTH
MIPUMEHSTH HY)KHBIC 3HAHUS, HABBIKU M YMEHUS MPH aHAIIN3¢ TMPOOIEMHBIX CUTYAIIMi U PEIICHUH MPAKTUICCKUX 33 JaHHH.

4.2.1.2. Kputepuu oleHUBaHMSI.

18-20 6anj10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

B oTBeTe KaueCTBEHHO pacKphLI cojepikaHue TeMbl. OTBET XOPOIIO CTPYKTypHUpOBaH. [IpekpacHO OCBOEH MOHATHHHBIH
ammapart. [IpogeMoHCTpHUpOBaH BBHICOKHN YpOBEHBb IIOHMMAaHHUS MaTeprana. IIpeBocxoqHoe ymMeHue (GopMyIHpPOBaTH CBOU
MBICIIH, OOCYKIaTh TUCKYCCHOHHBIE ITOJIOKEHHS.

14-17 6anj10B CTaBUTCHA, €CJIH 00yUaAIOIIUIACS:

OcCHOBHBIE BOIIPOCHI TeMbI packpbil. CTpyKTypa OTBETa B LIEJIOM aJIeKBaTHA TeMe. XOPOIIO OCBOEH MOHATHIHBIN anmapar.
[IpogeMOHCTPUPOBAaH XOPOIINA YPOBCHb IMOHMMAaHHsS MaTepuaia. Xopollee yMeHHe (HOPMYIHPOBATH CBOU MBICIH,
00CYKIaTh TUCKYCCUOHHBIC MOJIOKCHUS.

11-13 6anj10B CTABUTCSH, €CJIH 00yYAIOIIHIACS:

Temy wyactuuno packpbil. OTBeT ciaab0 CTpyKTypupoBaH. IIOHATHHHBIA ammapaT OCBOE€H dYacTW4HO. IloHMMaHue
OTIENBHBIX MOJIOKCHUH M3 MaTephalia Imo TeMe. Y IOBICTBOPUTEIBHOES YMEHHE (POPMYITHUPOBATH CBOM MBICIH, 00CYX/IaTh
JIUCKYCCUOHHBIE MOJIOKEHHUS.

0--10 6a/10B CTAaBUTCS, €CJIM 00yUYAKOIIHIiCS:

Temy He packpbul. [IoHATHHHBIN ammapaT OCBOSH HEYJOBIETBOpUTENbHO. [loHMMaHHe MaTepHala (parMeHTapHOE WM
otcyrcTByeT. HeymeHue GpopMynupoBaTh CBOM MBICIH, OOCYKIATh JTUCKYCCHOHHBIE TTOJIOKEHUS .

4.2.1.3. OueHo4Hble cpeAcTBAa.

Bonpocs! 111 yCTHOTO0 WM MHCbMEHHOT0 0TBETa

1. Mogemu. MonenupoBanne kak MeTon no3HaHus. @opmammsanus. Kiaccudukanns abcTpakTHRIX MoIeei.
KomnelorepHoe MoaenrpoBaHue.

2. Ilenu 1 OCHOBHBIE 3Talbl KOMIIBIOTEPHOIO MaTEMaTHYECKOr0 MoieapoBanus. [Ipumepsl Mosiene A1 pa3muyHbIX
Lene MoaeIupoBaHusl.

3. Oran ¢popmanuzanuu. [Tapamerpst moaenu. Kinaccudukaiiys Mo eieii mo cBoiCTBaM MX MapamMeTpoB. PamkupoBanue
napaMeTpoB. Y CTOMUYMBOCTD PEIICHUN. AHAIIN3 PE3YIbTATOB MOJIEIUPOBAHMUS.

4. PaznuyHbIe MOAXObI K KITACCU(PHUKAIIMA MATEMATHYCCKIX MOJICIICH.

5. OcHOBHBIE BUABI CPEICTB KOMIIBIOTEPHOTO MOJIEIUpOoBaHusl. Bu3yanuzaius B KOMIIBIOTEPHOM MOJAETUPOBAHUHU.
ANTOPUTMEI TOCTPOCHHS TPpahUKOB (PYHKIHHA, TPACKTOPHIA ABIKEHHUS 00HEKTOB.

6. [IpencrapieHye CKaISpHBIX MOJIEH C TOMOIIBIO U30JUHUI. MeToIbl YCIIOBHBIX LIBETOB, YCIIOBHOTO KOHTPACTUPOBAHMUSL.
[Tpumepb! HCTIOIB30BaHUS BU3YalU3allii B MOJICIIUPOBAHUH.

7. Ananutnueckoe MojaenupoBanue B husuke. [Ipumepst. Kiaccudukaims Moenei mo oomemMareMaTnaeCKuM

CBOMCTBaM: JIMHEWHBIC M HeMHEiHbIe Moaenu. [Ipumepsl. Jluneapusanus. MuTerpupoBanue quddepeHmnaibHbIX
YpaBHEHH.

8. Uucnennoe MoenupoBaHue. PazpuTre pusndecknx Teopuid. UNCIeHHBIH SKCIepUMEHT. Ero B3aumMocBsi3u ¢ Teopueit

1 TabopaTOPHBIM dKCIIEpUMEHTOM. MOoens IBHKESHHUS Teja, OPOLICHHOTO MO YTIIOM K TOPHU30HTY.

9. 10CTOBEPHOCTH YHCIEHHOM Mojienn. OrpaHrueHus Yuce ¢ IJIaBar0Ie TOUKON KaK MOJIeNN ACHCTBUTEIHHBIX YUCE.
OO0ycNOBIEHHOCTD 3a/1a4. Y CTOMYUBOCTD BEIYHCIUTENBHBIX aITOPUTMOB. AHAJN3 U HHTEPIIPETAIUS YUCIICHHBIX MOIEIEH.
10. JerepmunupoBanubie puzndeckue Moenu. CBOOOIHOE MaJCHUE Tela C YIeTOM CONPOTHBIICHHS Cpeibl. Moienb
B3JIETA PAKETHI.

11. Kinacenduxanus 3anad o6padoTkn nHGopmanuu. MckyccTBeHHBIH HHTEIEKT. "MOXXET 1 MalinHa MbIC-TTUTH?"

12. Ipencrasienue 3Hannii. Knaccudukanus 3HaHUH. ANropuTMUYeCcKre, PaKTyalbHbIC M KOHIICTITyaIbHBIC 3HAHUS.

13. Jlorn4yeckue MOAEIN 3HAHUMN.

14. JIamOna-ucyuciacHue.

15. CemanTrnueckne ceTr MpeACTaBICHUS 3HAHNH.

16. ®peiimoBbIe MOJIEN 3HAHU.

17. TIpoayKITMOHHEIE MOJIEITA 3HAHUH.

18. Kimaccudukanus saep mpoIyKITHH.

19. Crparernu ynpaBieHUs BHITOITHEHUEM MPOIYKINH.

20. DKCepTHBIE CHCTEMBI.



21. OtHOCIIOWHBIH NeplenTpOH. AKTHBAIMOHHBIC (PYHKIIMY (ITOPOroBasi, CHTMOHL).

22. MHOrOCIIOlHbIE HEHPOHHBIE CETH.

23. OOy4eHHe ¢ TOMOIIBIO AITOPUTMa OOPATHOTO PACIIPOCTPAHEHHUS.

24. OyHKINH IPHHAIIISKHOCTH B HEUSTKOH JIOTHKE.

25. OyHKINN OTPAaHUYICHUS B HEUETKOH JIOTHKE.

26. Omneparii B HEYETKOU JIOTHKE.

4.2.2. IIpakTHYecKoOe 3aaHHe

4.2.2.1. Ilopsigox nmpoBeaeHHsI.

[TpennararoTcst 3aganust Ha PELICHUE 3a1a4 [0 Kypcy KOMITBIOTEPHOE MOACINPOBAHHUE.

4.2.2.2. Kpurepuu oneHuBaHM.

27-30 6aJ10B cTAaBUTCS, €CJIH 00y IAKOIIMMCS

3aJaHue BBIIIOJIHEHO ITOJIHOCTHIO M PABUIIBHO.

22-26 6anJ10B cTABUTCSH, €CJIH 00yIAHOIIUMCS:

3ajaHue BBINOJIHEHO MOJHOCTHIO, HO HET JIOCTaTOYHOT0 000CHOBaHMs. Vi npyu BEpHOM pelISHHH JIONYLIeHa OMINOKa W
HEJI0YET, HEe BIMAIOINN Ha MPaBUIIBHYIO TI0CIIEI0BATEIBHOCTh PacCyKICHHUI.

18-21 6an10B cTaBUTCS, €CTU 00YYAIOLIMMCS:

3amaHue BHITOTHEHO YaCTHYHO MU C (PaKTHIECKUMH OIITHOKaMH.

0-17 6ann0B cTaBUTCS, €CTU 00YYAIOLIMMCSI:

3amaHue He BHITIONHEHO WM BBITOJIHEHO C OOJBIIINM KOJMIECTBOM (PaKTHUSCKUX OUTHOOK.

4.2.2.3. OueHo4yHble CpeAcTBAa.

1. PaccMOTpUM NOMyJIAIHIO, pa3MHOKAIONTYIOCS TPOTIOPIIMOHAIBHO KOJIMYECTBY OCOOCH, TPOITYKTHI €e
KHU3HEICITCIBHOCTH MPEBPAIIAIOTCS B Cpeie OOUTAHUS B s, HCTPEOIIIONIMIA oy im0, Haiitu 3aBucuMOCTh
KOJIMUEeCTBA 0COOEH OT BpEMEHH.

2. llunuHapudeckuid 6ak MOCTaBJIECH BEPTUKAJIBHO U UMEET OTBepcTHe B IHe. [lonoBuHA BOJBI U3 MONHOTO Oaka BBITEKaeT
3a 5 MUHYT. 3a Kakoe BpeMsl BBITeUeT BCs Boja?

3. Ompenenuth TeMIepatypy 0€CKOHEYHOTO KPYIJIOTo IMIMHApa panuyca R, ecnu ero HavanmpHas temmnepatypa T0, a Ha
MIOBEPXHOCTH IOJICP)KUBACTCS HyJIeBasi TEMIIEpaTypa.

4. OnpenenuTh KPUTHIECKUH pa3Mep KyOa U3 aKTUBHOTO BEIIECTBA, €CIIH €r0 KO3 (QUIIMEHT pa3MHOKEHHS OOJIbIIE HYIIS, a
KOHIICHTPAIHS BEIIECTBA HA BCEX TPAHSIX IOAJCPKUBACTCS PABHOMN HYIIIO.

5. ChopmynmpoBats 3a/1aqy O IUIABJICHAN TBEPAOH (ha3bl, 3aHUMAIOIIEH TTOTYTIPOCTPaHCTBO X>0 , TP HATMINA

TETIOBOTO TTIOTOKA, TIOCTYMAIOIIETO Yepe3 MOBEPXHOCTh X=0

6. IIpeoOpazoBaTs ypaBHeHHE KopTeBera-ne @pusa

7. Ilokasats, 4ro MoaudunpoBaHHoe ypaBHeHue KopreBera-ne dpuza uMeeT COIMTOHHOE PElleHHUE.

8. Haiitn ABTOMO/JICJIbBHYTO MTOJACTAHOBKY I OAHOMEPHOI'O YpaBHCHHA TCIUIOMIPOBOAHOCTHU HA MOJIYOCH U PCUIMTDL 3a1a1y
9. Haiitn conmuToHHOE pelieHre HeIMHEHHOTO ypaBHEHHs KoJieOaHuil CTPYHBI

10. Haiitu pemenue ypasHeHus [['Anambepa
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K pabouell npozpamme OUCYUNTUHBL (MOOYIS)

F1.0.08.06 Komnvlomepnoe mooderuposanie u UCKyCCMBEEHHbIL
unmenieKm

Iepeyens JuTepaTypbl, HeO0OX0TUMOM AJIA OCBOCHHUS THUCUHUILIMHBI (MOLYJIsT)

Hamnpasienue noarorosku: 44.03.01 - [legarornyeckoe o6pasoBaHue
[Ipodune noaroroBku: TexHOTOTUS ¥ POOOTOTEXHUKA
KBanu¢ukauus BbITyCKHUKA: OaKanaBp

®dopma o0ydeHns: 0UHAS

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2025

OcHoBHas JuTEpaTypa:

Bymrakosa, 1. A. VIcKyCCTBeHHBI MHTEIDICKT U aBTOPCKOE TpaBo B chepe KyIbTypHl : yaeOHoe mocobue / 1. A.
Bymrakosa, W. 0. Huxommmos, M. lO. HoBukoB ; moxm ob6m. pex. E. A. IlaxomoBoit ; Poccwuiickas
TOCYAapCTBCHHAsl CIICIMAIN3UPOBAaHHAs aKkageMusi McKyccTB. — MockBa : M3garenbcko-ToproBas KOpIoOpamnus
«damkoB m K°», 2025. - 154 c. — ISBN 978-5-394-06206-3. - Tekcr : omektponnsni. - URL:
https://znanium.ru/catalog/product/2198426 — Pexum 1ocTyma: Mo MO IHCKE.

BepeBkun, A. II. MckyccTBeHHBIH MHTEIUIEKT B 3aJadax MOJCIMPOBAHMA, YIIPABICHUS, TUATHOCTHKU
TEXHOJIOTHUECKHX MpoueccoB : MoHorpadus / A. I1. Bepekun, T. M. Myprasun. - Mocksa ; Bonoraa : Uudpa-
Wwxenepus, 2023. - 232 c. - ISBN 978-5-9729-1428-9. - Tekcr : onekrponnsiid. - URL:
https://znanium.com/catalog/product/2094393 — Pexum H0CTyIa: MO MOIIHCKE.

I'ymanuTapHble MpoOJIeMbl HCKYCCTBEHHOTO MHTEJUIEKTa M ero npuMeHeHus : MoHorpadus / A. b. I'ext, P. B.
Hymkun, A. B. Heposusiii [u ap.]. — Cankr-IletepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2024. — 267 ¢. —
ISBN 978-5-89160-320-2. — Texkct : snektpoHHbId / JlaHp : 3nekTpoHHO-OMOMMOTEe4yHas cuctema. — URL:
https://e.lanbook.com/book/426152 — Pexxum fgocTyma: Ui aBTOPU3. MOIb30BaTENCH.

HckyccTBEeHHBIH MHTEIUIEKT B 00pa30BaHMM: BO3MOXKHOCTH, METOJBI M PEKOMEHIALUH ISl IIEJaroroB : y4eOHO-
npaktraeckoe mocodue / mox pen. C. O. Kpamaposa. — Mocksa : PUOP : UHOPA-M, 2025. — 99 c. — (Hayka u
MIPAaKTHKA). - ISBN 978-5-369-01968-9. - Tekcr : 9JIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2173231 — Pexum 10CTyma: MO MOITHUCKE.

[paktukym no unpopmaruke / H. M. Aunpeera, H. H. Bacumok, H. U. Iak, E. K. Xennep. — 3-e uzn., crep. —
Cankr-IletepOypr : Jlanms, 2024. — 248 c¢. — ISBN 978-5-507-47299-4. — Tekcr : anekrpoHHblii / Jlaup :
9NIeKTPOHHO-OnOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/359810 — Pexum moctyma: st
aBTOpU3. I10JIb30BATENEH.

CeparoxoB, 10. M. ®unocodcko-MeTo1070rH4ecKie MpodIeMbl BUPTYalbHOW pPEalbHOCTH W HCKYCCTBEHHOTO

HHTEJUIeKTa : yueOHoe mocobue it By3oB / 0. M. CeparoxoB, O. A. Pynmeukuii, B. I'. 3anrupo. — CaHKT-
[etepOypr : Jlanp, 2025. — 224 c¢. — ISBN 978-5-507-50186-1. — Tekcr : anekTpoHHEI // JIaHb : 3IEKTPOHHO-
oubmuoreynas cucrema. — URL: https://e.lanbook.com/book/439811 — Pexum pocryma: amsi aBTOpH3.

M0JIL30BAaTENICH.
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KBanu¢ukauus BbITyCKHHKA: OaKagaBp

®dopma o0yueHust: ouHas

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2025

OcBoeHHE AUCIUIUIMHBI (MOIYIIS) NPEATIONaraeT WCIIONB30BaHUE CICIYIOMEro MpPOTPaMMHOTO OOeCHeueHus W
HnH(pOPMAMOHHO-CIIPABOYHBIX CUCTEM:

Microsoft office professional plus 2010

Kaspersky Endpoint Security maias Windows

OnektponHas 6ubanoTeuHas cucrema «ZNANIUM.COM»
OnekTpoHHas 6ubaroTeuHas cucreMa M3narenscTBa «JIaHb»
OnexTpoHHas 6ubmroTedHas cucreMa « KOHCYJIbTaHT CTy/IEHTa
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