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Conep:xxanue

1. IlepedeHb UIAHUPYEMBIX PE3yJIbTATOB OOYUYCHHUS MO TUCHUILIMHE (MOJYJII0), COOTHECEHHBIX C IUTAHUPYEMbBIMH Pe3yJIbTaTaMu
ocsoenust OITIOIT BO

2. Mecro mucuumumHb! (Moxyrst) B ctpykrype OITOII BO

3. O0beM AMCUMIUIMHBI (MOAYJIS) B 3a4ETHBIX €MHHUIAX C yKa3aHUEM KOJHMYECTBA 4acOB, BBIICICHHBIX Ha KOHTaKTHYIO padoTy
o0yJaromuxcs ¢ IperoaaBaTesieM (1o BuaaM yueOHBIX 3aHATHI) U Ha CAMOCTOSTEIBHYIO pad0Ty 00yJIaroIIuXcs

4. ConepxaHHe AMCUMIUIMHBI (MOJYIsl), CTPYKTYpHpPOBaHHOE MO TeMaM (pa3genaMm) ¢ yKa3aHHEM OTBEJCHHOTO Ha HHX
KOJIMYECTBA aKaJeMHUYECKHX YaCOB U BUIOB YUEOHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTHYeCKUH I1aH KOHTAaKTHOI U CaMOCTOSITEJILHOM PadoTHI 10 JUCHUILTHHE (MOJLYJIIO)

4.2. ConeprxkaHue TUCHUILTHHBI (MOJYJIs)

5. IlepedeHs y4eOHO-METOIUIESCKOTO 00ECTICUCHHS AJISl CAMOCTOSTEIbHOM paboThl 00YJarONIIXCS IT0 TUCTHIUTHHE (MOJIYITIO)

6. @OH/T OLIEHOYHBIX CPEAICTB 0 AUCIUILINHE (MOIYIIIO)

7. Ilepedens muTEpaTyphl, HEOOXOIMMOI I OCBOCHHS AUCIUTUTHHBI (MOJIYJIS)

8. IlepeyeHs pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTH "HMHTepHeT", HEOOXOAMMBIX Il OCBOCHUSI TUCIIMIUINHBI
(Momymst)

9. Meronudeckue ykazaHus UIg 00y4Jaromuxcs 0 OCBOCHUIO JUCLUIUTUHBI (MOIYIA)

10. TlepeueHb HH(POPMAIMOHHBIX TEXHOJIOTHH, MCHOJNB3YEMBIX IIPH OCYLIECTBICHHH O0pa30BaTeNbHOrO IIpoliecca 1o
JUCUMIDIMHE (MOJYJIO), BKIIOYas I€peYeHb IMPOrpaMMHOrO obOecredeHus M WHGOPMAIMOHHBIX CHPABOYHBIX CHUCTEM (TIpH
HE0OX0IUMMOCTH)

11. Omnucanue MaTepHaIbHO-TCXHMYCCKONH 0a3bl, HEOOXOAMMOW i1 OCYIISCTBICHHS O00pa30BaTEIBHOrO IMpollecca Mo
JTUCIUIUIAHE (MOJTYJIIIO)

12. CpexactBa ajanrtaiMy TPENOAABAHUS TUCHUIUIMHBL (MOMAYJIA) K MHOTPEOHOCTSM OOYYarOIIMXCS HWHBAIUIOB W JIKI[ C
OTPaHUYEHHBIMHU BO3MOKHOCTSAMH 3/10POBBSI

13. IIpunosxerue Nel. @OH/ OLIEHOYHBIX CPEJCTB

14. Ilpunoxenne Ne2. [lepedeHs TuTEpaTyphl, HECOOXOIUMOM JIJIsI OCBOCHHS JUCIIATUTHHBI (MOIYIIS)

15. Tpunoxenne Ne3. IlepedeHpr MHPOPMAIMOHHBIX TEXHOJOTHHA, HCIIONB3YEMBIX IUISI OCBOCHHS TUCHHIUIAHBI (MOZIYIA),
BKJIIOYAst IEpEYCHb IPOrPaMMHOTO oOecriedeHns 1 NHPOPMaINOHHBIX CIIPABOYHBIX CUCTEM



IIporpamMmy QUCHHUILIMHEI paspadoran(a)(u) xoueHt, k.H. Auucumosa J.C. (Kadeapa mareMaTuk U IpUKIaHON HHPOPMATHKH)

1. TlepeyeHp NJIAHMPYEMBbIX pe3yJbTATOB OOy4YeHUS] IO AMCUMILIMHE (MOAYJII0), COOTHECEHHBIX C INIAHMPYEeMbIMH
pe3yabTatamu ocBoeHusi OIIOII BO

OGy‘Ia}OHII/II‘/IICH, OCBOMBIIHI AUCHUIUINHY (MOI[yJ'Ib), JOJI2KCH 06J'Ia[[aTL CJICAYIOMUMU KOMIICTCHIIUAMMU:

HIngp Pacmiudposka
KOMIeTeHIMH npuodperaemMoii KOMNeTeHIHN

OIIK-9 CriocobeH MOHUMATH TPUHIUIIBI pa6OTLI COBPCMCHHBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTUM M HMCIIOJb30BaTh HX IS
[PCHICHUA 3ada4 HpO(i)eCCHOHaHLHOﬁ JACATCIBbHOCTHU

OIIK-9.1 [3HaTh MpHUHIUIEI pabOTH COBPEMEHHBIX HH(POPMAITHOHHBIX TEXHOJIOTHHA M CIIOCOOBI UX MCIIOB30BAHIS [UIS PEIICHUS
3a1ad Ipo(eCCHOHANBHOM AESTEIEHOCTH

OIIK-9.2  |YMeTh NpUMEHSTh PUHIMITEI PAOOTHI COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTUH 1 HCIIOIB30BATh UX ISl PELICHUS
3agad mpoQecCHOHANTBHOM eI TeNIbHOCTH

OIIK-9.3  |BiazeTh HOHMMaHKWEM MPUHIMIOB paOOTHI COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJIOTHI U HABBIKAMH HX
MCTIONB30BAHMSA AJISI PEIICHHS 3a1a4 IPo(ecCHOHANBHOM NeITeNbHOCTH

OOy4arouuicsi, OCBOUBIINIT JUCIUIUIMHY (MOIYJIb):

JlomkeH 3HATh:

OCHOBHBIC TPHUHIUIIBI pa6OTLI COBPCMCHHBIX I/IH(I)OpMaI_[I/IOHHBIX TeXHOJIOFPIﬁ, MCTOABI HMCKYCCTBCHHOI'O HHTCJUICKTA JIA
pemIeHus CTaHAAPTHBIX 3a4a4 10 KOMIIbBIOTCPHOMY MOJACIIMPOBAHUIO.

JlomKeH yMeTh:

NMPUMEHATL OCHOBHBIC MPHUHIIAIIBL pa60T1>1 COBPEMEHHBIX I/IHq)OpMaL[I/IOHHI)IX TeXHOHOFHﬁ, METOAbI HCKYCCTBECHHOI'O
HMHTEJUJICKTA JJId pCHICHUA CTAaHAAPTHBIX 3a/1a4 10 KOMIIbBIOTCPHOMY MO/JICJIMPOBAHUIO.

JlomxeH BlaneTh:

IIOHUMAaHUEM OCHOBHBIX IIPUHIHUIIOB pa6OTLI COBPEMCHHBIX I/IH(i)OpMa].[I/IOHHLIX TeXHOHOFI/Iﬁ, METOAaMH HCKYCCTBCHHOT'O
HMHTCJUICKTA JIS1 pEHICHUA CTAHAAPTHBIX 3a/la4 110 KOMIBIOTEPHOMY MOACTIUPOBAHUIO.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OITIOII BO

Hannas nucumiuimHa (MoAysib) BrimodeHa B paszen "B1.0.08.06 ducumruimabl (Moxyiu)" OCHOBHOH Npo(decCHOHABHOM
obpazoBatensHoil mporpammbl  44.03.01 '"Ilemarormueckoe oOpazoBanue (TexHonoruss u poOOTOTEXHUKA)" W OTHOCUTCS K
00s13aTENBLHBIM JAUCIHUIIJIMHAM.
OcBanBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM AuCUMIVIMHBI (MOAYJISI) B 32a4eTHBIX eJUHULAX € YKA3aHMEM KOJHMYeCTBA YaCOB, BbIIEJEHHbIX HA KOHTAKTHYIO
padoTy o0yyarouuxcs ¢ mpenoaaBaresieM (M0 BUAAM y4eOHBIX 3aHATHIT) M1 HA CAMOCTOSITEILHYIO padoTy 00yUaromuxcst

OO0m1ast TPyA0EMKOCTh TUCIUIUTHHBI COCTABISICT 3 3a4eTHBIX(bIe) enuani(bl) Ha 108 waca(oB).

KonrakTHas pabora - 54 waca(oB), B ToM umcie jekuuu - 18 gaca(oB), nmpakrtnueckue 3auatust - 0 gaca(os), 1abopaTopHbIe
pabots! - 36 yaca(oB), KOHTPOJIb CAMOCTOSITENBbHON paboTh! - 0 gaca(oB).

CamocrosrensHas pabora - 18 yaca(oB).

Kontposs (3auér / sx3amen) - 36 gaca(oB).

dopma MpPOMeKyTOYHOTO KOHTPOJISI TUCHUIIIMHBL: DK3aMEH B 7 CEMECTpe.

4. Conep:xaHne JHCHMIUIMHBI (MOJYJIsI), CTPYKTYPHPOBaHHOE MO TeMaM (pa3iesiaM) ¢ yKa3aHHeM OTBEJIEHHOT0 HAa HHX



KOJIMIECTBA aKAACMUYECKHUX YaCO0B U BUA0B y‘leﬁHle 3aHATHI

4.1 CTpyKTypa 4 TeMaTHYeCKHUii NMJIaH KOHTAKTHOMH M CaMOCTOSITeIbHOI padoThI MO AUCHHUIJIMHE (MOTYJIIO)

Buapl 1 yacel
KOHTAKTHOI padoThl,
HX TPYI0EMKOCTh
(B yacax)
Ce CamocrosT
N Paszgenn! IMCUUIIMHBI / l:: eJbHas
MOAYJIs1 p Jlexmu ng::;‘:[q _Jlozgi}(l)ll))laej‘ pab6ora
" 3aHATHSA padoTsI
1. |Tema 1. HexoTopble u3BeCTHBIE MOJECIN MaTEMAaTHYECKOH (DU3UKH 7 4 0 4 2
2. |Tema 2. Marematndeckasi Teopusi O0pbOBI 32 CYIIECTBOBAHHE 7 2 0 6 2
3. [Tema 3. MoamenupoBaHue MporieccoB TUPPY3UH U IIepeHoca 7 2 0 6 2
4. |Tema 4. Benenue B IpOeKTUPOBAaHUE HHTEIICKTYaIbHBIX CUCTEM 7 2 0 0 2
5 Tema 5. Monenu npecTaBieHNs 3HAHUN B UHTEIICKTYaJIbHbIX 7 2 0 2 2
cucremax
6. [Tema 6. S3bIK MorHUecKoro mporpamMMupoBanus [Ipomor 2 0 6 4
7. |Tema 7. DkcriepTHBIC CHCTEMBI 7 2 0 6 2
8. [Tema 8. HeiiponHsle cetn 7 2 0 6 4
Hroro: 108 gacoB (13 HUX 36 9acOB KOHTPOIIB) 18 0 36 18

4.2 Copep:kaHue JTUCHUNJIMHBI (MOLYJIs1)

Tema 1. HekoTopble H3BeCTHbIE MO/IeJIM MaTeMaTHYeCcKoH (pu3ukn

Konebanuss kameproHa. 3amaua Credana. 3amaya Credana mpenctarBiseT co0oi 0coObIA BHJ KpacBOW 3agadyd JJIs
I[I/I(I)(bepeHL[I/IaHBHOFO YpaBHCHUA B YaCTHBIX MPOU3BOJHBIX, ONHCHIBAIONIAA U3MECHCHUEC (baSOBOFO COCTOSAHUA BCIIECTBA, IIPU KOTOPOM
MOJIOKEHHE TPaHuIIbl pa3zaeia (a3 u3MeHsercs co BpeMeneM. Hannune rpanunl paszaena Mexay dasaMu, KOTOpbIE HE 33JIal0TCsl SIBHO U
MOTYT CMEIIaThCcs CO BPEMEHEM, SIBISIETCSl XapaKTEpPHOW OCOOEHHOCThIO TakuX 3azad. CKOpocTh CMemeHHs MeX(a3HbIX TPaHUIl
oTpezieiseTCs OIOJHUTEIIFHBIM YCIOBHEM Ha TpaHHIe pa3zena (as, 9To NIPUBOANT 3aady K HEIMHEHHOMY BHILY.

Tema 2. MaTremaTrnyeckasi Teopusi 60pb0ObI 3a CylieCTBOBaHHe

CucteMa "XHIITHHK - ’KepTBa" - CI0XKHAs SKOCHCTEMa, JJIS1 KOTOPOH pear30BaHbl H0JTOBPEMEHHBIE OTHOIIEHHS MEXIY BHIAMU
XHUITHUKA U KEPTBbI, TUIUYHBIA MpUMEP KO3BOJJIIOIUU. OTHOLIEHUS MCXKIY XHUITHUKAMHU U UX KEPTBAMU PA3BUBAIOTCA IUKIUYCCKH,
SBJISSICH WILTIOCTpAIe HEWTPaIbHOTO paBHOBECHs. MOJEIh COBMECTHOIO CYIIECTBOBAHHUS JIBYX OMOIOTHUECKUX BUAOB (IIOIMYJIAIHI)
TUIAa "XUIIHUK - )KepTBa" Ha3bIBaeTCs Takke Mozesbio BonsTeppsl - JIoTku.

Tema 3. MoaennpoBaHue npoueccoB 1udy3uu u nepeHoca

Maremarudeckoe MOJCIIMPOBAHNUE DKOCUCTEM ABJIACTCA HAYUYHBIM HAIIPaBJICHUEM, KOTOPOEC CTAHOBUTCSA HeﬁCTBeHHLIM arnmnaparom
TMO3HAHUA 3KOJIOTMYECKUX IPOIECCOB, HpI/I6J'II/I)KaeT K OCYHICCTBJICHUIO NMPAKTHUKWU YHIPABJICHUA WMHU. HOJIO6HI)I€ MOJ€C/In COACpKaT B
cebe MHPOPMAIHIO KaK allPUOPHYIO, 3aKII0YSHHYIO B CTPYKTYpe MaTeMaTnieckon Mozaenu (Tun auddepeHraibHoro, HHTErpaibHOTo,
Pa3HOCTHOTO, 0aJTAaHCOBOTO UM JPYTOTO YpaBHEHHMS), TaK M MH(DOPMAITHIO, COIepKAIlylocs B mapaMerpax (ko3¢ uImenTax) MoIenH,
KOTOPBIE OTPEJIEISIOTCS U3 ONBITHBIX JIaHHBIX.

Tema 4. BBeeHue B NPOEKTHPOBAHUE HHTE/NIEKTYATbHBIX CHCTEM

MpInuieHHe ¥ WHTEIUIEKT, (QHMIOCO(CKHE AacmeKThl IMpoOjeMbl MbIIUIeHus. VHTelueKkTyanpHble 3amadd. VICKyCCTBEHHBIN
nHTEIUIEKT. OCHOBHEIE HaIpaBJICHUA I/ICCHe)IOBaHI/Iﬁ B o0JylacTu HUCKYCCTBCHHOT'O MHTCIIJICKTA. ITman HUMHUTAIIUU MBIIJICHUS TBIOpI/IHFa.
Smonckmii mpoekt OBM mATOro MOKONEHWS. OTambl CO3MAHWS WHTEIUICEKTYaJbHBIX KOMITBIOTEPOB. BHYTpeHHSS W BHEUIHSA
MHTEIJUIEKTYyaJIn3alysl.

Tema 5. Mogeu npeacrabjieHUsl 3HAHUH B HHTEJUIEKTYalbHbIX CHCTEMAX

[Ipu3Haku nHTEIIEKTYanbHBIX HHPOopMarmoHHbIX cucteM (MW C), kmaccuduxanns MVC. annsie n 3Hanus. Opranu3aiist 6a3bt
3HaHuil. [IpenmeTHoe ((akTyansHOE) U MpobIeMHOE (OTepariioHHoe) 3HaHMA. [leknapatuBHas U mporexypHast GOopMBI IPEICTaBICHNE
3HaHU. Monenu npencTaBIeHus 3HAHWHA: TPOAYKINOHHAS MOJIENIb, CEMAHTHUECKHE CETH, MTPOCTHIE M CIIOKHBIE (hpeMBbl, popMaIbHEIE
JIOTHYECKUE MOJIEIH.

Tema 6. SA3bIk Jornyeckoro nporpammuposanus Ilposaor

VimnepaTuBHBIE W JAEKJIapaTHBHBIC SI3BIKM MPOTpaMMHUpOBaHUA. VcTopus BO3HHMKHOBEHMS H pa3Butusa llposora. ObGmactu
UCTIONBb30BaHMSA, NpEeHMyIIecTBa M HemocTaTku s3bika Ilpomor. Jlormueckme ocHoBbl IIponora. OcHoBHble monsATHst Ilposora.
VYrpasienre BhITIOTHEHHEM ITporpamMmM Ha IIposore. Onepanuu Haa crimckaMmu, MHOKecTBaMu. OOpaboTka cTpok U ¢aitio. Pabota ¢
BHYTPEHHUMHU (IMHAMUYECKIMH) O0a3aMU JaHHBIX.



Tema 7. DkcniepTHBIE CHCTEMbI

[Tonstue 06 sxcneptHoii cucteme (DC). Obmas xapakrepuctuka IC. Buapl DC u Tumsl permaeMbix 3aaad. CTpyKTypa U PeKUMBI
ucnonp3oBaHust JC. DTambel IPOSKTHPOBAHKS U pa3padboTku DC: mAeHTHPHUKANNS, KOHIENTyalm3anusd, GpopMann3anus, peann3amus,
TECTUPOBAHHE, OMBITHAs JKCIUTyaTalWs. YYacTHHUKH MpoLecca NPOCKTHPOBAHUS: OJKCIEPTHI, MH)KEHEPHI 110 3HAHUSIM, KOHECUYHBIC
MOJIE30BATEIIH.

Tema 8. HeiipoHHble ceTn

Heflipon u MexHelipoHHOE B3auMoAciicTBHE. Monenb TEXHUYECKOro HeilpoHa. VCKyCCTBEHHBIE HEHpPOHHBIE CETH U UX
apxuTeKTypa. MHOTOCIOHHBIN NeprenTpoH. TUITHYHBIE 3aauH, pelraeMble ¢ TOMOIIBI0 HEHPOHHBIX ceTell. OrpaHndeHNs TPUMECHEHUS
HeHpoHHBIX ceTell. OOydeHme mepcenTpoHa. ANTOpUTM oOOydeHHs mepcentpoHa. llpomemypa oOpaTHOTO pacTpOCTpaHSHHUS.
OO6yuarommii anroput™M obpaTHOTo pacmpoctpaneHus. [Ipmmep oOydenms. OOnacTe NPUMEHEHHS alITOPHUTMA M OTPAaHUYCHHS II0
UCIIOJIb30BAHHMIO.

5. TlepedyeHp y4eOHO-MeTOIMYECKOro o0eclevyeHHs IS CAMOCTOSITEJLHOH PpadoThl 00y4YalOLIUXCH MO IHCHMILIHHE
(Moay.i10)

CamocrosTensHas paboTa 00yJarOINXCs BEIOIHACTCS 10 331aHHUI0 U TIPH METOANYECKOM PYKOBOJCTBE MPENOAaBaTeNs, HO 0e3
€ro HemocpeCTBEHHOro yyacTis. CaMocTosTeNbHas paboTa MoApa3IessieTCs] Ha CaMOCTOATEIbHYIO PadOTy Ha ayAUTOPHBIX 3aHATHAX U
Ha BHEAYJUTOPHYIO CAMOCTOSATENbHYIO paboTy. CamocTosTensHas pabota 00yqalomuxcsi BKIIOYAET KaK MOJTHOCTHIO CAMOCTOSATEIHHOE
OCBOCHHE OTJEJBHBIX TeM (pa3/eNnoB) IUCIUILINHEI, TaK U MPOPabOTKY TeM (pa3lenioB), OCBAaMBAEMbBIX BO BPEMs ayIUTOPHOI pabOTHI.
Bo BpemMsi camocTosTensHOH paboOThl 0Oydaromuecss YHTAIOT M KOHCHEKTHUPYIOT y4eOHyI0, HaydHYI0 W CIIPaBOYHYIO JIHTEparypy,
BBINOJIHAIOT 3a/laHMs, HAIPaBJICHHbIE HA 3aKpeIUIeHHE 3HAaHWH M OTpabOTKYy YMEHUI M HaBBIKOB, TOTOBSITCS K TEKyLIEeMYy H
MPOMEXYTOYHOMY KOHTPOJIIO IO TUCHUILIHHE.

OpraHmzanust CcaMOCTOSITEJIbHOH pabOThl  OOYYaIOIIMXCS PEriIaMeHTHUPYETCS HOPMATHBHBIMH JIOKYMEHTaMH, y4eOHO-
METOJIMYECKOH JIUTEPATypOl U 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYpCaMy, BKITIOUas:

IMopsimok opraHu3alMy W OCYHIECTBICHHS OOpa30BaTEIbHONW AEATEIHHOCTH IO 00pa30BaTeNbHBIM IIPOrpaMMaM BBICIIETO
o0pa3oBaHMsA — IMporpaMMmaM OakajaBpuara, NMpPOrpaMMaM CIICIHAINTETa, MPOrpaMMaM MarucTpatypsl (yTBEPXKICHHBIH IPHKA30M
MuHHCTEpCTBA HAYKH U BBICIIEro oopa3zoBanus Poccuiickoit deneparmu ot 6 anpens 2021 roma Ne 245)

I[Mucemo MunnctepcTBa oOpazoBanms Poccuiickoit @eneparm Nel4-55-996un/15 ot 27 HOos0ps 2002 r. "OO6 akTHBH3AIHA
CaMOCTOSATENFHON paOOTHI CTYACHTOB BBICIINX YICOHBIX 3aBEACHUN"

YcraB  QenmepadbHOTO TOCYIOApCTBEHHOTO aBTOHOMHOTO oOpasoBarenbHOro yupexxaenus "Kazanckuit (IIpuBornkckuii)
(henepanbHBIN YyHUBEpCHUTET"

[MpaBuna BHyTpeHHETO pacropsiika (erepatbHOro ToCyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTENIbHOTO YUPEKAEHHS BBICIIETO
npodeccrnonanbHOro obpasopanus "Kazanckuit ([IpuBomkckwmii) GpenepanbHbI yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro ([IpuBomkckoro) ¢enepansbHOro yHUBEpCUTETA

6. @DoH/ OLIEHOYHBIX CpPpEACTB MO TUCHUILJIMHE (MO)_'[yJ'[lO)

@DOoH/T OIIEHOYHBIX CPENICTB MO JUCHUILTHHE (MOIYIIIO) BKJIFOYACT OIICHOYHBIC MaTepHaibl, HAIPABICHHBIC HA IPOBEPKY OCBOCHUS
KOMIIETEHIMI, B TOM 4YHCJI€ 3HaHUM, YMEHUI U HaBbIKOB. (DOHJ OLIEHOYHBIX CPEACTB BKJIIOUAET OLEHOUYHBIE CPEJCTBA TEKYIIEro
KOHTPOJIS U OLIEHOYHbIE CPEACTBA MPOMEKYTOUHON aTTECTALIUU.

B ¢donme o1ieHOYHBIX CPENCTB COACPIKUTCS CIEAYIONIas HHPOPMAIIUS:

- COOTBETCTBHE KOMIICTCHITUH IUTAHUPYEMBIM pe3yIbTaTaM 00yUeHHS 10 TUCIHIUTHHE (MOIYIIIO);

- KpUTEPHUH OIICHUBaHUS C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- MexaHu3M (OPMHUPOBAHUS OIEHKH 110 JUCIUILUINHE (MOYJIO);

- ONMCaHME MOPSAIKA IPUMEHEHHS U IPOLEYpPbl OLICHUBAHUS JIJIST KaXKJIOTO OIIEHOYHOT'O CPEJICTBA;

- KpUTEPUH OLIEHUBAHUS ISl KAXI0TO OLIEHOYHOT'O CPEJICTBA;

- coepKaHWe OICHOYHBIX CPEJCTB, BKIIOUas TPeOOBaHUS, MPEABIBIIEMbIE K NESHCTBUAM OOydYaIOMUXCS, JEMOHCTPUPYEMBIM
pe3yabTaTaM, 3a/laHusl pa3JIMYHbIX TUIIOB.

@DoH/T OLIEHOYHBIX CPEACTB MO AUCIUILTHHE HaxoauTcs B [Ipunoxennu 1 k mporpaMme TUCHUTUTAHBI (MOIYITIO).

7. IlepeyeHb TUTEPATYPhl, HEOOXOAUMOIH 1JIs1 OCBOEHHS AUCHUIINHBI (MOYJIS)

OcBoeHNe TUCHHIUIMHBI (MOIYJS) MpeAroNaraeT u3ydeHne y4deOHOW iureparypsl. JluTepaTypa MOXeT OBITh JOCTYITHA
00yJaromumMcs B OTHOM U3 IBYX BapHaHTOB (JTHOO B 000MX U3 HUX):

- B QJIEKTPOHHOM BHJE - Yepe3 IeKTPOHHBIE OMOINOTEYHbIE CHCTEMBl Ha OCHOBaHUH 3akimoueHHBIX KDY moroBopos c
npaBooOIIaiaTessIMu;

- B me4yatHOM Bujae - B HayuHoii OuOnmoreke EnaOyxkckoro mactutyta KOY. OOyuarommecs moiydaroT yd4eOHYIO
JauTepaTrypy Ha aDOHEMEHTE MO YNTATEeIbCKUM OMIeTaM B COOTBETCTBUU C IIPaBMIIaMH 10JIb30BaHus Hay4uHoi OnOIMoTeKOoM.

DJIeKTPOHHBIC M3JJaHUS TOCTYITHBI TUCTAaHLIIMOHHO M3 JII000H TOYKH IPH BBEJICHUN O0YUYAIOIIMMCSI CBOETO JIOTMHA U MApOJIs



OT JIMYHOTO KaOMHEeTa B cucTeMe "DJEeKTpOoHHBIH yHuBepcurer". [Ipy MCIONB30BaHUM I€YATHBIX WM3AaHMH OMOnMoTeuHsld GoHI
JOJDKeH OBITh YKOMIUIEKTOBAaH MMM H3 pacuera He Menee 0,25 sk3eMIunsipa Ha KaXJOro oOydaromierocss M3 4YHCia JIWI,
OJTHOBPEMEHHO OCBAaUBAIOIINX JAaHHYIO TUCIUILIUHY

[epedens nuTeparypbl, HEOOXOAUMOM Ui OCBOCHHUS TUCLMILIMHBL (MOIYIst), Haxoautcs B [Ipunoxenun 2 x pabodeit
nporpamMMme AWCHMIUIMHBL. OH IO/UIEKHUT OOHOBJICHHIO NPU HM3MEHEHWH YycloBuUM noroBopoB K®Y ¢ mpaBooGuanaTtensMu
SJIEKTPOHHBIX W3JAHUN ¥ IIPH W3MEHEHNH KoMIUIekToBaHuA (GounoB Hayuanoit 6ubnmorexu EnaOyxckoro mactutyta KOVY.

8. Ilepeuens pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHUKANUOHHOH ceTu "UHTepHer'", He0OXOAMMBIX [JIsI OCBOEHUSI
JUCHUNIUHBI (MOIYJIs)

BBezieHue B MaTeMaTHYECKO€E MOjieupoBanue - https://www.intuit.ru/studies/courses/2260/156/info
Kommbrorepaoe MozenupoBanue - hitps://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 UCKYCCTBEHHOTO MHTEIUIEKTA - https://www.intuit.ru/studies/courses/1122/167/info

9. MeToanyeckue yKazanus J1Jis1 00y4aomuxcs Mo 0CBOEHUIO JUCUHUIJIMHBI (MO1YJIs1)

Bupa pabor MeToauueckue peKOMeHAAHI
JIEKIINH JlexroHHBIE 3aHATHS POBOAATCS C UCTIONB30BAaHIEM HHTEPAKTHBHBIX TEXHOJIOTUH H TPEIIIONIAaraloT aKTHBHOE
yJacTHe CTYICHTOB. J{JIs IOATOTOBKH K 3aHATHAM PEKOMEHIYETCS BBIICIATH B MaTepHalie IPOOIIEMHBIE BOMIPOCHI,
3aTparuBaeMble

npernojaBaTesieM B JEKIUH, U IPYNIHPOBaTh HHPOPMAIHIO BOKPYT HUX. JKenaTenbHO BBIACIATH B UCTIOIB3yeMO
JUTEpaType MOCTAaHOBKH BOIIPOCOB, HA KOTOPBIE pa3HbIMU aBTOPaM MOTYT OBITh JJaHbI Pa3IM4HbIC OTBETH. Ha
OCHOBAHUU IIOCTAHOBKU TaKUX

BOIIPOCOB CJIEAYET COOMPATh apTYMEHTHI B [TOJIb3Y Pa3INYHBIX BAPUAHTOB PEIICHHS OCTABICHHBIX MPOOJIEM.

nabopatopusie | JJabopaTopHbIE 3aHATHS - 3TO OJHA U3 PA3HOBUAHOCTEH MPAKTHUCCKOTO 3aHATHS, SBISIOMAsICS 3G HEKTHBHON
paboThI (dbopMoii y4eOHBIX 3aHATHH B OpraHU3alluy BICIIEro o0pazoBanus. JlabopaTopHble 3aHATHS HMEIOT BHIPAXKEHHYIO
crnenudUKy B 3aBUCUMOCTH OT Y4e€OHOI TUCIUIUINHEI, YIITYOIAIOT U 3aKpEeIUIIOT TeopeTndeckue 3HaHusa. Ha atux
3aHATUAX CTYACHTBI OCBANBAIOT KOHKPETHLIE METO/IbI U3YUCHUSA AUCIUIIIINHBI, 06y11a10Tc;1 OKCIICPUMEHTAJIbHBIM
crocobam aHanu3a, yMEeHuIo paboTarh ¢ mpudopaMu U COBPEMEHHBIM 00opynoBaHueM. JlabopaTopHble 3aHATH
JAFOT HATJISIHOE TPEACTaBICHHE 00 N3y9aeMBbIX SABIICHHUAX H MPOIECCaX, CTYICHTHI
OCBaMBAaIOT IIOCTAHOBKY U BEJICHHE YKCIICPUMEHTA, YUATCsI YMEHHUIO HaOIFOIaTh, OLICHUBATH MTOTYICHHBIC
Pe3yIbTATHL, AETaTh BBIBOABI K 0000mIeHNs. OTYET M0 UTOTaM BEITIOTHEHHBIX J1a00PaTOPHBIX paboT BHITIOIHACTCS
Ha JTUCTax Oeoif Oymaru ¢popmara A4 B Me4aTHOM WK pyKONUCHOM BHIe. [Ipu opopmieHrH 0T9ETa HCTIOIB3yeTCs
CKBO3Has HyMepalus CTPaHHUII, CYUTAsE TUTYJILHBIN JIUCT MTEPBOH cTpaHuUIe. HoMep cTpaHHIBI HA TUTYIHHOM
JucTe He cTaBUTCA. Homepa cTpaHuUIlB! cTaBATCS 1O HEeHTPY BBepXy. IIpu oopmieHnn oTuéra B me4aTHOM BUAE
XKeJlaTeJIbHO COOJI0AATh cleaAyIomue TpeOoBanus. [ 3aroI0BKOB: MONYKUPHBIHA mpudT, 14 ur,
LEHTPUPOBAHHBIN. J[71s1 OCHOBHOTO TeKcTa: HeXHUPHBIN mpudT, 14 1T, BEIpaBHUBaHKE 10 mHpUHE. Bo Beex ciaydasx
tun mpudra - Times New Roman, orctyn a63ara 1.25 cM, mosyTOpHBINA MEKAYCTPOUHBIN nHTepBat. I1ost: aeBoe -
3 cm, paBoe - 1 cM, BepxHee U HIKHEE - 2 cM. OTYeT JODKEeH CoJepkKaTh CleAyIomue 3JeMeHTsl: 1) TurynpHbIif
JIUCT ¢ 00s13aTeNIbHBIM YKa3aHueM BapuaHTa; 2) llens pabotsr; 3) 3aganue;
4) OcHOBHas 4acTh; 5) BeBo.

caMocCTos- CamocrosTenbHas paboTa CTyJEHTOB 110 JUJAKTUYECKON CyTH MPEACTaBIseT CO00I KOMIUIEKC yCIoBuil 00ydeHus,
TenbHas paboTa | OpraHU3yeMbIX IpenogaBaTeeM U HallpaBJIeHHBIX Ha CAMONOATOTOBKY yJaIlIuxcs. YueOHas AesTebHOCTh
IpoTeKaeT 0e3 HEMOCPEACTBEHHOTO y4acTusl IPEToJaBaTelis U 3aKI09aeTCsl B IPOPab0TKE JIEKIIMOHHOTO
Marepualla, HOATOTOBKE K JJaOOpaTOPHBIM 3aHATHM; U3Y4E€HUH YUeOHO! JINTEpaTyphbl U3 OCHOBHOTO U
JIOTIOJIHUTEIEHOTO CITHCKA.

3K3aMEH [Tpu moaroTOBKE K 3K3aMEeHY HE0OX0AMMO MTPOCMOTPETH MPOrpaMMy Kypca, C LIeIbI0 BEISBICHHS Hanboee
MIPOOJIEMHBIX TEM, BOIIPOCOB, KOTOPBIE MOTYT BBI3BaTh TPYAHOCTH IPH ITOATOTOBKE K 3a4deTy. [Ipo pemars TecToBbIe
3a[aHusA, IPEATIOKECHHBIE B y4eOHO-MeTOANIECKOM KoMIuTeKce. [Ipu aToM aist 3¢ (heKTHBHOTO 3aKperyIeHNs
nH}opmanuu repBeIii pa3 6e3 UCIOJIb30BaHUs y4eOHBIX MaTepraioB, BTOPOH pa3 ¢ UX UCIIOJIb30BAHHEM.

10. IMepeyens MHGOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMBbIX NPH OCYLIECTBJICHHMH 00pa30BaTeJIbHOr0 Ipolecca Mo
JUCHMILINHE (MOIYJI0), BKJIKYAs IepedYeHb NMPOrpaMMHOro odecnedeHuss 1 MHGOPMANMOHHBIX CHPABOYHBIX CHCTeM (NpH
He00X0AMMOCTH)

HepequL I/IH(l)OpMaHI/IOHHbIX TeXHOJ’IOI‘Hﬁ, HCIOJIb3YEMbIX MPU OCYHICCTBJIICHUU OGpaSOBaTeJ’[LHOI‘O npouyecca 1no AMCHUIUINHE


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

(Momyimi0), BKITIOYAs EPeUeHb MPOTrPaMMHOT0 o0ecTiedeHUs] 1 NHYOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, MpeacTaBiieH B [Ipunoxennn 3
K paboueii mporpaMMe AUCIUILIHHBL (MOIYJIS).

11. Onucanne mMarepHaJibHO-TeXHMYecKOH 0a3bl, HEOOXOAMMOM /ISl OCYLIeCTBJIEHHsI 00pa30BaTeJbLHOr0 mpouecca Io
JUCUHUILTHHE (MOAYJII0)

Yuebnas aymuropus Ne60 (423600, PecnmyOmuka Tatapcran, r. EnaOyra, yn. Kaszanckas, x. 89) mis mpoBeneHus 3aHITHI
JEKIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO THIIA, TPYMNNOBBIX WM HMHAWBUAYAIbHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOIS |
MPOMEKYTOYHON aTTECTAIUI,ITOMEIICHNE U CaMOCTOSTEIbHOM paboTel. Komrurekt mebenu (mocamodnsix MecT) 29 mr. Kommurekr
Mebermn (mocamodHeIX MecT) it mpemogaBatens | mr. KommbrotepHsiit kimacc: Kommbroreps! intel core i5 15 mrt. MoHHTOPHI
ViewSonic 22d 15 mr. Ilpoextrop EPSON EB-535W 1 mt. MaTepaktuBHas mocka IQBoard DVT TNO82 1 mrT. Tpubyna 1 mit.
Konpnmmonep 1 mr. Hacrennsie monm xu 6 mr. Illkad aByxcrBopuateni ¢ monkamu | mr. Beb-kamepa 1 mT. Beixon B UnaTEpHET,
BHYTPUBY30BCKasi KOMITBIOTEPHAS CETh, TOCTYI B AJIEKTPOHHYIO HH(POPMAIIOHHO-00pa3oBaTelibHylo cpeay. Habop yueOHO-HarIsJHbIX
MOCOOMH: KOMIUIEKT IPEe3eHTalUi B SJIEKTPOHHOM (hopMaTe 110 MPenoaaBaeMoi AUCHMIUINHE 3-5 WIT.

12. Cpe}ICTBa ajanrangum mnpenogaBanvst AUMCHUMINIMHBI K HOTpeﬁHOCTﬂM Oﬁy‘laIOHIl/IXCSI HHBAJIMI0B H JIMII C
OrpaHHY€HHBIMUA BO3MOKHOCTAIMU 3/10POBbS

I[Ipu HEOOXOmUMOCTH B 00pa3oBaTEIBHOM IIpOIEcCe IPUMEHSAIOTCS CICAYIOIMIAE METOABl M TEXHOJOTHH, OOJIerdaromue
BOCTIPHATHE HH(OPMAIHH 00yUJarOIINMICS HHBAIMAAMH U JHIAMH C OTPaHUICHHBIMI BO3MOKHOCTSIMH 3[OPOBBS:

- CO3/aHUE TEKCTOBOM BEpCHH IFOOOTO HETEKCTOBOTO KOHTEHTAa UIsl €r0 BO3MOXKHOTO IpeoOpa3oBaHUS B aNbTCPHATHBHEIC
(hopMBI, yIOOHBIE IS pa3IMYHBIX MTOJB30BATENCH;

- co3/IaHUe KOHTEHTA, KOTOPHI MOXKHO TPEACTaBUTh B Pa3NIMYHBIX BHJAaX 0€3 MOTepH NaHHBIX W CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOYKHOCTh MacIITaOUPOBaHUS TEKCTa U M300pakeHUH 0e3 oTepr KadecTBa, MPEAyCMOTPETh JOCTYITHOCTD YIIPAaBICHISI KOHTEHTOM C
KJIABHATYPHI,

- CO3IIaHHME BO3MOXXKHOCTEH I O0YJAIOIINXCSl BOCIIPUHUMATH OJHY U TY K€ WH(POPMALHUIO U3 PA3HBIX HCTOYHHUKOB - HAPUMEp,
TaK, 9TOOBI JIUIA ¢ HAPYIICHUSAMH CIyXa MOIy4Yalyd HH)OPMAIHIO BU3YAJIFHO, C HAPYIICHUSIMH 3PCHHUS - ayAHATIbHO;

- TpPUMEHECHHE TIPOTPAaMMHBIX CpEACTB, OOCCIEYMBAIOMIAX BO3MOXKHOCTH OCBOCHHS HAaBBIKOB M yMEHHUH, (OPMHPYEMBIX
TUCHIUTUIMHOMN, 32 CYET aIbTepPHATHBHBIX CIIOCOOOB, B TOM YHCJIC BUPTYAIbHBIX JTa00paTOpUil M CUMYIISIIIMOHHBIX TEXHOJIOTHH;

- TIPUMEHEHHE TUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJOTHUH AJ Tepenavyn WHPOpPMAlWW, OpPTraHH3alUud PasIuIHBIX (HopM
MHTEPAKTHBHON KOHTAKTHOM paboTHI 00yJaroIerocs ¢ mperojaBarTeieM, B TOM 4rcie BeOMHAPOB, KOTOPBIE MOTYT OBITh MUCIIOB30BAHEI
JUTSL TIPOBEJICHUST BUPTYAIBHBIX JICKIIMA C BO3MOXXHOCTBIO B3aUMOJICHCTBHUS BCEX YYACTHUKOB AMCTAHIIMOHHOTO OOYYCHHS, IPOBEACHUS
CEMHUHAPOB, BRICTYIUICHUS C JIOKITaJaMH U 3aIUTHI BRITIOJHEHHBIX padoT, IPOBECHUS TPEHIUHTOB, OPTaHU3AIMH KOJUIGKTUBHOW PaOOTHL;

- IPUMEHEeHHE TUCTAHIIMOHHBIX 00Pa30BaTENBHBIX TEXHOIOTHH I OpraHu3aiy (JOpM TEKYILIETro 1 MPOMEKyTOYHOTO KOHTPOJIS,

- YBEJIHYCHHE MTPOIOIDKUTEIBHOCTH CJaul 00YYAIOMIMMCS HHBAIMAOM WM JIMIIOM C OTPaHHYEHHBIMHI BO3MOYKHOCTSIMHU 3[IOPOBbS
(hopM IPOMEKYTOTHOH aTTECTAIIMH IO OTHOIICHUIO K YCTAaHOBJICHHOW MPOIOIDKUTEIEHOCTH HX CIAYH:

- MPOJIOJKUTENLHOCTH Caur 3a4€Ta WU 9K3aMeHa, MPOBOJUMOT0 B MMChbMEHHOU hopme, - He Oosiee ueM Ha 90 MUHYT;

- IIPOJIOJDKUTENBHOCTH MOATOTOBKK 00YUaIOIIErocsi K OTBETY Ha 3auéTe MM SK3aMeHe, IPOBOANMOM B YCTHOH (opme, - He Ooee
yeM Ha 20 MUHYT;

- IPOAOJDKUTEIHHOCTH BRICTYIIIICHNS 00YJaIONIET0Cs MIPU 3aIlIUTe KypCOBOH paboTHI - He Oosee ueM Ha 15 MHUHYT.

[Iporpamma cocraBieHa B cooTBercTBUEH ¢ TpeboBaHusMH PI'OC BO wum ydeOHBIM mnanoMm mo HampasieHuio 44.03.01
"ITegarormueckoe oOpazoBanue” U Mpoduiro moAroToBKH " TexHoIOoTHA U poOOTOTEXHUKA' .
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1. CooTBeTCTBHE KOMIIETEHUM MJIAHUPYEMbIM Pe3yJibTaTaM 00y4eHHs 10 TUCHHUIIMHE (MOTYJII0)

Koax m HammeHoBaHue
KOMIICTCHIIMHU

NHauKaTopbl TOCTHXKEHUS] KOMIEeTeHIHHU
JUISE JAHHOM JMCIMILIHHBI

OueHouHbIE cpeacTBa TeKyIero
KOHTPOJIS M MPOMEKYTOUHOM aTTecTAlUH

OIIK-9 Cmocoben
MOHUMATh TPUHIIUIIBI
paboTHI COBPEMEHHBIX
HHPOPMATMOHHBIX
TEXHOJIOTHH U
UCIIOJIb30BaTh UX JUIS
peleHus 3ana4d
npoQeCCUOHATBHOM
JIeITeIbHOCTH

3HaTh OCHOBHBIC TIPUHIIUITEL PaOOTHI
COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHH, METOIbI HCKYCCTBEHHOT'O
MHTEJUICKTa JJIs PEIIeHNUs CTaHIaPTHBIX
33124 110 KOMIBIOTEPHOMY MOJIEITMPOBAHHIO.

Ymern MPUMCHATH OCHOBHBIC ITPUHIIUIIBL
pa6OTLI COBPCMCHHBIX I/IH(l)OpMaHI/IOHHI)IX
TeXHOJ’IOFHfI, METOAbI UCKYCCTBCHHOT'O
HMHTCJJICKTA AJId pCIICHUA CTaHJapTHBIX
3aaa4 o KOMIIbIOTEPHOMY MOJCIIUPOBAHUIO.

Bnanets MOHUMaHHEM OCHOBHBIX
MPUHIUIIOB paboTHI COBPEMEHHBIX
MH()OPMALMOHHBIX TEXHOJOTHH, METOAaMH
HCKYCCTBEHHOTO MHTEJIEKTA [UIS PEIICHHS
CTaHAAPTHHIX 3324 10 KOMIIBIOTEPHOMY
MOJICTTMPOBAHUIO.

Texkymuii KOHTPOJIb:

JlabopatopHbIe pabOTHI IO TEMaM

Tema 1. HexoTopble n3BECTHBIE MOAETH
MaTeMaTHIeCKO HU3NKH

Tema 3. Maremarnueckast Teopust 00pbOBI
3a CyILIeCTBOBaHME

Tema 4. BBeneHue B NPOCKTHUPOBAHUE
HHTEIJIEKTYalbHBIX CHCTEM

Tema 5. Moaenu npescTaBieHUs 3HAaHUHN B
HHTEIJIEKTYaJ bHBIX CHCTEMaX
Tema 6. S3b1K
nporpammupoBanus [Iposor
Tema 7. DKcIiepTHBIE CHCTEMBI
Tewma 8. Heilponnsle cetu

JIOTUYCCKOIro

TectupoBaHue 0 TEMaM
Tema 1. Hexotopble n3BECTHBIE MOJETH
MaTreMaTH4ecKoil HU3NKH

3a CyIIECTBOBaHUE

Tema 3. Marematudeckas Teopus 60pbObI

HpOMe?KyTO‘IHaﬂ arrecranus:

Okzamen
2. Kpurepuu oueHuBaHus c)OpMHPOBAHHOCTH KOMIIeTeHUM I
Kommner 3aureHo He 3auteno
eHuIus Broicoxuii ypoBeHb | CpenHuii ypoBedb | Huskmii ypoBenb | Huxke IOpPOroBoOro
(OTJIMYHO) (xopo1o) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(86-100 6aa10B) (71-85 6amn0B) (56-70 6a1;10B) (Hey10BJIETBOPUTE/b
HO)
(0-55 6aJ10B)

OIIK-9 | 3HaeT OCHOBHbBIC 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE He 3Haer ocHoBHbBIE
TIPUHIUIIEI PaOOTHI MPHHITUIEI PaOOTHI HPUHITAIIEI PaOOTHI MIPUHIIUIIBI paboTsl
COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
nH(pOpMaLMOHHBIX HHPOPMALMOHHBIX UH()OPMALMOHHBIX UH(OPMALMOHHBIX
TEXHOJIOTUM, METO/IbI TEXHOJIOTHU, OCHOBHBIE TEXHOJIOTUH, OTACIbHbIE TEXHOJIOTUH, METOIbI
HCKYCCTBEHHOTO METOJBI HCKYCCTBEHHOTO | METOJBI HCKYCCTBECHHOTO HCKYCCTBEHHOTO
WHTEJUIEKTA [T PEIICHUS | MHTEIUICKTA JJIS peIICHUs | MHTEIUICKTa, JOMyCcKas WHTEJUIEKTa JUTS
CTaHIAPTHHIX 33724 0 CTaHIAPTHBIX 33724 110 Cepbe3HbIC ONINOKH TP €€ | PEIICHHUS
KOMIBIOTEPHOMY KOMIIBIOTEPHOMY peleHnH CTaHIApPTHBIX 3a1a4 110
MOJICITUPOBAHUIO MOJICITUPOBAHHIO, KOMIBIOTEPHOMY

UMEFOIIIUXCS, TOTTYCKast MOJICTTHPOBaHUIO

HEe3HAYNTEIHHBIE OIINOKI
IIPH ee PelICHUN

YMeeT npuMeHsTh
OCHOBHBIE TPUHIINTIBI
paboThI COBPEMEHHBIX

YMeer npUMeHATh
OCHOBHBIE ITPHUHIIMITBI
paboTHI COBPEMEHHBIX

YMeer npuMeHsTh
OCHOBHBIE TTPHHITUITBI
paboThI COBPEMEHHBIX

He ymeer npumensTsh
OCHOBHbIE MIPUHIIUIIBI
paboTHI COBPEMEHHBIX

HHPOPMATMOHHBIX MHPOPMATMOHHBIX HHPOPMAIMOHHBIX HHPOPMAITMOHHBIX
TEXHOJIOTHM, METOIBI TEXHOJIOTHM, OCHOBHBIC TEXHOJOTHH, OTACIbLHBIC TEXHOJIOTHUH, METOIBI
HCKYCCTBEHHOTO METO/Ibl HCKYCCTBEHHOTO | METOJbI HCKYCCTBEHHOTO HUCKYCCTBEHHOTO
MHTEJUJIEKTA JJISl PEIEHUs] | MHTEJIEKTa Ui PelleHUs] | UHTEJUIeKTa, JOIyCcKas HHTEJICKTA IJIsS
CTaHAApPTHBIX 3a7a4 M0 CTaHAapPTHBIX 33134 IO CephE3HBIC ONIMOKH MPHU €€ | PEIICHHUS
KOMITBIOTEPHOMY KOMITBIOTEPHOMY peuieHuu CTaHJapTHBIX 33/1a4 10
MOJEITUPOBAHUIO MOJIETUPOBAHHUIO, KOMITBIOTEPHOMY
JIOIycKasi MOJZEJIMPOBAHUIO
HE3HAYMUTEIIbHBIC OIIHMOKHU
MIpY €€ PeleHUuN
Bnageer nonnMmanuem Bnaneer nonnMmanuem Bnaneetr nonnMmanuem He Bimageer
OCHOBHBIX NPUHIIUIIOB OCHOBHBIX IIPUHIIUIIOB OCHOBHBIX MTPUHIUIIOB TIOHUMaHUEM

paboThI COBPEMEHHBIX

paboOThI COBPEMEHHBIX

pabOThI COBPEMEHHBIX

OCHOBHBIX ITPUHITUIIOB




nH(pOpPMaLMOHHBIX
TEXHOJIOT Ui, MEeToAaMuU
HCKYCCTBEHHOTO
UHTEJUIEKTa Ul PELICHUs
CTaHJApTHBIX 33Ja4 10

MH(OPMALMOHHBIX
TEXHOJIOTHH, OCHOBHBIMU
MeTOAaMU
HUCKYCCTBEHHOTO
MHTEJUIEKTa IS

nH(pOpPMaMOHHBIX
TEXHOJIOTHH, OT/IEIbHBIMU
MeTOoJaMU
HCKYCCTBEHHOT'O
HHTEJUIEKTA, OIycKas

KOMIIBIOTEPHOMY peleHus CTaHJapTHBIX Cepbe3HbIE OMIMOKH TIPH ee
MOJIEITMPOBAHHIO 3ajad4 1o pelIeHun
KOMITBIOTEPHOMY
MOJICTTMPOBAHUIO,
JIOITyCKast

HEe3HAYHUTENbHBIC OLINOKH
IpH ee PeIICHUH

paboThI COBPEMEHHBIX
HH(POPMAIIMOHHBIX
TEXHOJIOTUH,
METOIaMU
HCKYCCTBEHHOTO
WHTEJUICKTa IS
pelieHus
CTaHAAPTHBIX 3a/1a4 10
KOMITBIOTEPHOMY
MOZENUPOBAHUIO

3. Pacnpeue.ﬂeﬂne OILICHOK 3a (l)OpMI)I TEKYIIEro KOHTPOJISAA U IIPOMEKYTOYHYI0 aTTECTALIUIO

7 cemectp:

Texkymmii KOHTPOJIb:

JlabopaTopHbie pabOTHI IO TEMaM

Tema 1. HekoTopbie M3BECTHBIE MOAEIN MaTEMAaTHYECKOW (DH3UKH
Tema 3. MaremaTtrndeckast Teopusi O0psOBI 32 CyIIECTBOBAHHE
Tema 4. BeseHne B MpOEKTUPOBAHNE HHTEIUIEKTYAIBHBIX CHCTEM
Tema 5. Mogenu npeactaBieHus 3HAHUH B MHTEIUIEKTYaJIBHBIX CHCTEMAaX
Tema 6. S3bIk JOrMueckoro nporpaMmmupoBanus [Iposuor

Tema 7. DKciepTHBIE CUCTEMBI

Tema 8. Heitponnsle cetu

MakcumanbHoe koiudecTBo 6ayutos o bPC - 30.

TectupoBanue

Tema 1. HekoTopble M3BECTHBIE MOAEIN MaTEMaTHUECKOH (QU3UKH
Tema 3. MaremaTtnyeckast Teopusi 00pbOBI 32 CyLIECTBOBAaHHE
MaxkcumanbsHoe KoimdectBo Oamios mo BPC - 20.

Uroro 30+20=50 6amios

IIpome:xkyTouHasi aTTecTAIUSA - YK3aMeH — 50 OauroB.

[IpomexyTouHass aTTecTalysi TMPOBOJIUTCS TIOCIE 3aBEPIICHMS W3Y4YECHUs] NAMCHWIUIMHBI WM €e 4JacTH B (opMe, OIpenessieMoi
y4eOHBIM IIAHOM 00pa30BaTeNIbHOI MPOrpaMMbl C IEbI0 OLEHUTh PabOTy OOydarollerocs, CTENEHb YCBOGHHUS TECOPETHUECKUX

3HAHWH, yPOBEHb CPOPMUPOBAHHOCTU KOMIIETSHIIUN.

IIpenogaBatenb, MPUHUMAIONINA K3aMEH 00€CTIeYnBAET CIIyYaiiHOE pacmpesiesieHne BapUaHTOB 3aJaHui MEXKAY 00YJarOIIUMUCS C
IIOMOIIBIO OMJIETOB I/I/I/IJ'H/I C MPUMEHCEHUEM KOMIIBIOTCPHBIX TEXHOHOFHﬁ; BIIpaBC 3a/1aBaTb o6yqa}ou1eMyc;1 JOITOJIHUTCIIBHBIC

BOIIPOCHI U JaBaTh JONMOJHUTECIIbHBIC 3aJaHUSA IOMHUMO TE€X, KOTOPHIC YKa3aHbI B ouiere.

DK3aMeH MNpOBOAUTCH I1O ouneram. B KaXX10M ounere JiBa OLCHOYHBIX CPE/ICTBA: YCTHLIﬁ WIIM IIHCbMEHHBIN OTBET Ha BOIPOC U

IMPAaKTUICCKOC 3aJaHuC.

Y CTHBIN MM MMCbMEHHBIN 0TBET — 20 0ajIoB.
Ipakrrdeckoe 3amanue — 30 GaymwioB.
Hroro 20+30=50 Gamios.

OO611ee KOJIMYECTBO OAIIIOB MO AWCIUILIIMHE 32 TEKYIINH KOHTPOJb B MMPOMEXYTOUHYIO0 aTTectanuto: 50+50=100 6amios.

CooTBeTcTBHE OANIIOB U OI[CHOK:
Jns 3xk3amena

86-100 — oriinuHO.

71-85 — xoporio.

56-70 — y1oBneTBOPUTENEHO.
0-55 — HEeyIOBIIETBOPHUTEIBHO.

4. OneHoOYHBIE CPEICTBA, MOPSAAOK HX NPUMEHEHHUsI 1 KPUTEPUU OLlCHUBAHUS
4.1. OneHo4HbIE CPeICTBA TEKYILEro KOHTPOJIS

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. HexoTopsie H3BECTHBIE MOJIENIN MaTEMaTHIECKOH (pr3ukn

Tema 3. Marematndeckasi Teopusi 00pbOBI 32 CYIIECTBOBAaHUE

Tema 4. BBezieHne B IPOEKTUPOBAHNE HHTEIJICKTYAIBHBIX CHCTEM

Tema 5. Monenu npe/icTaBleHNs 3HAHUN B MHTEIIJIEKTYaIbHBIX CHCTEMAaX

Tema 6. SI3bIk JOrHUEcKOro porpaMmupoBanus [Ipomor

Tema 7. DkcnepTHbIE CUCTEMBI




Tema 8. HeliponHsle cetu
4.1.1.1. Ilopsagok NpoBeeHN.
JlabopaTopHbie pabOTHI IPOBOJATCS B YaChl ayANTOPHON pabOTHI.

[lepen BbIMONIHEHMEM KaKA0H pabOTHI CTyIeHTHI-O0aKanaBphl JOJDKHBI IMPOpaboTaTh COOTBETCTBYIOIIWM MaTepual,
UCIIOJIb3YSl KOHCIIEKTHI TEOPETHUECKHUX 3aHATHH, NEPHOANYECKHIE U3/IaHHsI, YICOHO-METOINUECKHE TIOCOOUS U YHSOHUKH.
ITo oxoHYaHWH 3aHATHI CTYAEHTH 0(OPMILTIOT OTYET IT0 KaXXI0H paboTe, coOoaas caeayonuyo Gopmy:

e HammeHOBaHUE TEMBI;
Hens paboTsr;
3amaHue U coiep’KaHue BHITIOTHEHHOH padoTEI,
[TuceMeHHBIE OTBETH HA KOHTPOJIBHBIC BOIPOCHI.
BrIBozBI 1O TIpOJIETIaHHOM paboTe.
CIHCOK HCTOJIb30BaHHBIX HCTOYHUKOB.

4.1.1.2 Kpurepun oneHMBaHUS
27-30 6aj;10B CTABUTCS, €CJIH 00yYAIOIIMIACS:
IIpaBunbHO BBIMOIHUI BCe 3aJaHMA. IIpoeMOHCTpUpOBal BBICOKHM ypOBEHb BIaJeHHUS MaTepHaioM. IIposiBIeHBI MPEBOCXOAHBIE
CIIOCOOHOCTH IPUMEHSThH 3HAHUS W YMEHUS K BBIITOJTHEHHIO KOHKPETHBIX 3a/1aHHH.
22-26 6aJ1J10B CTABUTCS, €CJIH 00y4YalOIIHiics:
[IpaBuIbHO BBIMONHWI OOJNIBIIYIO YacTh 3afaHWH. [IpHCYTCTBYIOT HE3Ha4YWTENbHBIE OIIHOKW. IIpomeMOHCTpHpOBaH XOpPOIIMH
YpOBEHb BiIafieHUs MaTepuanoM. [IposiBIeHBI cpeqHne CIIOCOOHOCTH NMPHUMEHATh 3HAHMS W yMEHHS K BBIIIOJIHEHHIO KOHKPETHBIX
3aJaHUMN.
18-21 6a/1J10B CTABUTCA, €CJIH 00yUAIOIIUIACS:
3amaHus BBINOJIHUI Oojiee yeM HamonoBuHY. IIpucyTcTByroT cepbé3Hbie ommoOku. IIpogeMoHCTpHUPOBaH yIOBICTBOPUTENbHBINA
YpOBEHb BiIaJeHUA MaTepHaioM. IIposiBIeHBI HU3KHE CHOCOOHOCTH NPHUMEHATh 3HAHMSA M YMEHHS K BBINOJHEHHIO KOHKPETHBIX
3a/laHUN.
0-17 6a/110B cCTABUTCS, €CJTH 00YYAIOTIHIACS:
3amaHus BBINOJHWI MEHEe 4YeM HaloJIOBHHY. IIpoJeMOHCTpUpOBaH HEYAOBJIETBOPUTEIBHBIH YPOBEHb BIAJCHUS MAaTEpHaJIOM.
[IposiBneHBI HEAOCTATOYHBIE CIIOCOOHOCTH IPUMEHSTh 3HAHUS M YMEHUS K BBITIOTHCHHUIO KOHKPETHBIX 3aJaHNH.
4.1.1.3. Copnep:xaHue OLIECHOYHOI0 CpeacTBA
JlabopatopHas pabota Ne 1
" JIBUKEHME TEN B CPEAE C yUYETOM TpeHus"
3amanus K 1abopaTtopHOi paboTe
1) Brimmncats MaTeMaTHYECKYIO MOIENb, OIPEIEIUTh COCTaB HAOOpa BXOAHBIX TapaMETPOB U MX KOHKPETHBIC YHCIOBBIE
3HAYCHUS.
2) CrnpoexkTupoBaTh MOJIb30BATENLCKHI HHTEP(]EIic MporpaMMbl MOJIETUPOBaHUs, oOpainas 0cob0oe BHUMaHue Ha (HOPMBI
MIPEJCTAaBICHNS PE3YIbTaTOB.
3) pa3paboTraTh CAMOCTOSTEIILHO POTPAMMY HWHTETPUPOBAHUS CUCTEMbI OOBIKHOBEHHBIX A depeHIInatbHbIX
YPaBHEHHUH C OLIEHKON TOYHOCTHU PACYETOB.
4) IlpousBecTy OTJIAAKY ¥ TECTUPOBAaHUE pa3pabOTaHHOI MTPOrpaMMEI.
5) BbIMOIHNUTE KOHKPETHOE 3a/IJaHNE U3 CBOETO BapuaHTa padOTHI.
6) KadecTBeHHO NMpOaHAIN3UPOBATH PE3YIIBTATHI MOACINPOBAHUSL.
7) Co3maTh TEKCTOBBIH OTYET MO JIAOOPATOPHON paboTe, BKIFOTAIOIITHIL:
- TUTYJNBHBIH NUCT (yKa3aTh Ha3BaHWE DPAOOTHI, HCIIOJHUTENS, HOMEP TPYIIIBI U T.1I.);
- IOCTAHOBKY 33J[a4¥ ¥ OIIMCaHNE MOJIEIIH;
- Pe3yJIbTaThl TECTUPOBAHUS ITPOTPAMMBI;
- pe3yJbTaThbl, MOJYYCHHBIE B XOJE€ BBINOJHEHHs 3alaHus (B pa3iHyHbIX (hopmax).
BapuanTs! 3apanuit
Bapmuanr 1. [TapanrroTuct npeiraetT ¢ HEKOTOPOH BBICOTHI M JIETUT, HE OTKPHIBAS MAPAIIIOTa; Ha KaKOH BRICOTE (MM Yepe3
KaKoe BpeMsl) eMy CJIEAyeT OTKPHITh IapaIlioT, YTOOB HIMETh K MOMEHTY ITPH3EMJICHHSI O€30IacHYI0 CKOPOCTH (He
6ompmryio 10 m/c)?
Bapuanr 2. M3yunts, Kak cBsi3aHa BBICOTA NPBDKKA C IIJIOIIA/BIO TTOTIEPEYHOTO CEYESHUs MTapallioTa, YTOObl CKOPOCTh
npu3eMiIeHns Oblia 0€30MacHOM.
Bapuanr 3. [IpomozsenupoBats najieHue Tejia ¢ 331aHHBIMU XapaKTepUCTHKaMH (Maccoi, (hopMoii) B pa3IMuHbIX BSI3KUX
cpenax. M3yunTs BiInsHUE BSI3KOCTH CPE/Ibl Ha XapakTep ABMKeHHsl. CKOPOCTh JIBIKEHHUS JI0JDKHA OBITh CTOJIb HEBEJIHKA,
4TOOBI KBaJIPaTHYHOM COCTABIISIONIEH CHIIBI CONIPOTUBIIEHHST MOXKHO OBIIO IPeHeOperars.
Bapuanr 4. [IpomosennpoBats najieHue Tela ¢ 331aHHBIMU XapaKTepUCTHKaMH (Maccol, (hopMoii) B pa3iMuHbIX
IUTOTHBIX cpeAax. V3ydnTs BIUSHHUE TUIOTHOCTH CPEIbI HA XapakTep ABIKeHHsI. CKOpOCTh ABMKEHHS JODKHA OBITh
JOCTaTOYHO OOJIBIION, YTOOBI JIMHEWHOM COCTABIIAIONICH CHIIBI COTIPOTHBIICHUS] MOJKHO OBLIO peHeOperats (Ha Oobireit
4acTH MyTH).
BapmuanT 5. [IpoMoennpoBaTh IBIKEHUE UCCIIEAOBATEIHCKOTO 30HAa, «BBICTPEICHHOT0Y» BEPTHKAIBFHO BBEPX C YPOBHA
3eMiH. B BepxHeH TouKe TpaeKTOPUH HaJI 30HIOM PACKPBIBAETCS MApaIlioT, M OH IUTABHO CITyCKAETCs B TOUKY CTapTa.
Bapmuant 6. [IpoMoennpoBaTh IBIKEHHE HCCIIEAOBATEILCKOTO 30H/1a, «BBICTPEICHHOT0» BEPTHKAIFHO BBEPX C
JeTAIero Hajx 3emieil camonera. B BepxHell TOouke TpaeKTOPHUU HAJ 30HIOM PAaCKPHIBAETCS MAPALLIIOT, X OH IJIaBHO
CIIyCKAaeTCsl Ha 3EMIIIO.



Bapuanr 7. ['myOunHas 60oM0a, ycTaHOBJIEHHAs! Ha B3pbIB Yepe3 3aJjaHHOe BpeMs, COpachIBACTCSl CO CTOSILIETO
HETOJBM)KHO IPOTHBOJIOAOYHOrO Kopabms. VccienoBaTh CBsS3b MEXIy INIyOMHOW, Ha KOTOPOM NPOU3OMIET B3pHIB,
n dopmoit kopiyca (chepryeckoii, momychepruueckoil, KareBUIHON U T.1T.).

Bapuanr 8. ['myOunHas 6oM0Oa, ycTaHOBJIEHHAs! Ha B3pbIB Ha 3aJJaHHOM INTyOHHE, COPAachIBaeTCsl CO CTOSILIETO
HETOJIBM)KHO IIPOTHUBOJION0YHOr0 Kopabisi. MccienoBarh CBsI3b MEXKAY BPEMEHEM JIOCTHIKCHUS 3aJaHHOM ITyOHHBI U
(dopmoii kopmyca (chepruaeckoii, moxychepuaeckoit, KaIuieBUIHOMN U T.1.).

Bapuant 9. [IpoBecTn MoienrpoBaHue B3JIETa PaKeTHI MIpH 3Ha4eHUsX napamerpoB m0 = 2-+--10 7 kr, mkon = 2----10 5
KT, aooo = 2-++--10 5 kr/c, Fraru = 4-+--10 8§ H. OTBeTHTH Ha BONPOC, JOCTHTHET JIX paKeTa MPH ITHX 3HAYCHHUAX
TapaMeTPOB ITEPBOH KOCMHYECKOH cKopocTH 7,8 KMm/c?

Bapmnanr 10. IIpoBectu ucciaenoBaHue COOTHOLIEHUS BXOAHBIX napaMeTpoB m0 u Frsaru , mpu KoTophIx pakeTra
JIOCTUTHET MEepBOil KOCMUYECKOH CKOPOCTH (M B COOTBETCTBYIOIIUI MOMEHT HcdepnaeT roprouee). OcTalbHble BXOIHBIE
napameTpsl (PUKCHPOBATH MMPOM3BONBHO. [10CTPOUTH COOTBETCTBYIOIIYIO (ha30BYI0 IUarpamMMmy B nepeMeHHbIX ( m0 ,
Fraru ).

Bapuanr 11. Pa3paborats 1 uccienoBarh yCOBEpPIICHCTBOBAHHYIO MOJIEINb B3JIETA PAKEThI, IIPHHSB BO BHUMAHHUE, YTO
peajbHbIe KOCMUYECKUE PAKEThl OOBIYHO JIBYXH TPEXCTYIEHYAThIEC ¥ JBUIATENIN Pa3HbIX CTYNCHEH NMEIOT pa3Hylo CUITy
TATH.

BapmanT 12. [IpoMogenpoBaTs IBIKEHHE HCCIEIOBATEIHCKOTO 30HIA, CHA0KEHHOTO Pa3TOHHBIM IBHTATEIIeM
HEOOJIBIIION MOIIHOCTH, «BBICTPEIICHHOTO0)» BEPTHKAIHHO BBEPX C YPOBHS 3eMIIH. B BepXHeEil Touke TpaeKTOpHU
JBUTATEIb BRIKIIFOYASTCS, HAll 30HIOM PAacKPBIBACTCS MApAIIOT, H OH IUIABHO CITYCKAeTCsI B TOUKY CTapTa.

Bapuant 13. IIpoMonmenupoBaTh ABMKCHHE HCCIENOBATEIBCKOTO 30HIA, CHA0KEHHOTO PasTOHHBIM JBUTATEIIEM
HEOOJIBIIION MOIHOCTH, «BBICTPEIICHHOTO0)» BEPTHKAIHHO BBEPX C JICTAIIETO HAJ 3eMIIci camorera. B BepxHeil Touke
TPAeKTOPUH HaJ 30HAOM PACKpPhIBAETCS MApaIIIOT, U OH IJIABHO CITyCKaeTCs Ha 3eMIIIO.

Bapuanr 14. I'myOunnas OGomOa-Topriena, CHaO)KeHHas Pa3rOHHBIM JIBUTaTElIeM, YCTAHOBICHHAs HAa B3PHIB Uyepe3
3aJlaHHOE BpPeMsi, COPAChIBAETCS CO CTOSIIETO HEMOIBHKHO IIPOTHBOJIOJOYHOTO KOpadisi. ViceaenoBaTh CBsI3b MEXAY
riyOMHOMN, Ha KOTOPOW TPOM30MAET B3pbIB, U (opMmoil kopryca (cepuyeckoid, noaycepudeckon, KareBUIHON 1
T.1.).

Bapuanr 15. I'myOunnHas OGomOa-Topriena, CHaO)XEHHAas Pa3TOHHBIM JIBUTATEJIEM, YCTAHOBJICHHAs Ha B3pBIB Ha
3aJaHHOM TITyOnHe, cOpachIBaeTCs CO CTOSIIETO HEMOIBIKHO MPOTHBOJIOI0YHOTO Kopabis. MccmenoBats CBA3b MEKIY
BpPEMEHEM JTOCTIDKCHUS 3aJaHHOM TIyOMHBI W (opMoil kopmyca (cdepudeckoit, moirycdeprndeckoil, KameBHIHON 1
T.0.).

Bapmuant 16. Topriena, cHa0keHHast pa3TOHHBIM JBUTaTeIIEM, HAIICIMBACTCS C IOJBOJHOHN JIOJKU Ha CTOSIIIHN
BEPTUKAJIBHO HAJ HEH HaJBOIHBIN KOpaOib. McciaemoBars CBA3b MEXKAY BpEMEHEM MOPAXKESHUS el 1 (GopMoi Kopiyca
(chepuueckoit, momycdeprudeckont, KaraeBUaHON U T.11.).

BapuanT 17. [TocTpouTh TpaeKTOPUHN ¥ HAWTU BPEMEHHBIE 3aBUCIMOCTH TOPU30HTATBHON U BEPTUKAIBLHOM
COCTaBIIAIONINX CKOPOCTH U TIepeMeNIeHHs AJIs Tea Maccoil 1 xr, 6porreHHoro noj yriaom 45° Kk TOpU30HTY ¢ HAYaJIbHOH
ckopocthio 10 m/c:

1) B Bo3ayxe; 2) B Boe. CpaBHUTH Pe3yiIbTaThl C TEMH, KOTOPHIE MOTYUIINCH OBl 6€3 yueTa CONPOTUBICHHUS CPEJIbI
(mocienHue MOXKHO MOJYYHUTh MO0 YMCIEHHO U3 TOM Ke MOJIENH, JINOO aHATUTUYECKH).

BapuanT 18. HailTu BuJ 3aBUCMMOCTH TOPHU3OHTANbHOM NIJIMHBI MOJETa Tejla M MAKCUMAaJIbHOM BBICOTHI TPAEKTOPUU
OT OJTHOTO U3 KOA(h(HUITMEHTOB COTIPOTUBIICHUS CPEIbl, (PMKCUPOBAB BCE OCTANBHBIC MapaMeTphl. [IpencTaButh 3Ty
3aBHCHUMOCTH Tpa)aecKH U mog00paTh MOAXOISIIIYIO aHATHTHIECKYIO (PopMyITy, OIIpeeNnB ee mapaMeTpsl METOA0M
HAaMMEHBIIINX KBAJIPATOB.

Bapwuant 19. PazpabotaTs Mozenb NOABOJHOH OXOTHL. Ha pacCTOSHHM r TIOZ YTIOM 00l TIOJJBOTHBIN OXOTHHK BUIHT
HETIOABIDKHYIO aKyly. Ha CKOJIEKO METpOB BBIIIE Hee HANO IETUTHCS, YTOOBI TAPITYH ITOTal B e ?

BapmuanT 20. ITocTaBuTh U pemuTh 3aady 0 MOJBOJIHONW OXOTE MPH JOMOTHUTEIHHOM YCIOBHHU: aKyJjia JBIXKETCS.
Bapuant 21. IIpoMonenupoBaTh ABHKEHHE HCCIEIOBATEIBCKOTO 30H[A, «BBICTPEIICHHOIO» MO YIIOM K TOPHU30HTY.
B BepxHeil Touke TPaeKTOPUHU HAJ] 30HIOM PAaCKPHIBACTCS TOPMO3HON MAPAIIIOT, 3aT€M 30H]] IUTABHO JIBUIKETCS 10 3EMJIH.
BapuanT 22. I'myOunHast GomOa, ycTaHOBIIEHHAsh Ha B3pBIB uYepe3 3aJaHHOE BpeMs, cOpachiBaeTCsl ¢ ABWKYIIETOCS
MIPOTHBOJIOAOYHOTO Kopabis. MccienoBath CBSA3b MEXKAY ITyOMHON, HA KOTOPOI MPOMN30MIET B3PHIB, IPOUICHHBIM
pacCTOSTHHEM TI0 TOPU3OHTAIN U PopMoit kopryca (cepruieckoid, momycheprudaecKon, KarieBuIHOW U T.1I.).

Bapuanr 23. I'imy6unHast 6omba-Topriena, cHabKeHHasl pa3rOHHBIM JIBUTaTelIeM, yCTAHOBJICHHAs Ha B3PBIB HA 3aJJaHHON
riyOouHe, cOpachIBaeTCs ¢ IBMXKYLIETOCS ITPOTHBOJIOA0YHOT0 Kopabist. MccienoBats cBA3b MEXly BpEeMEHEM
JOCTH)KEHUSA 33/IaHHOM TITyOHHBI, IPOHIECHHBIM PacCTOSHUEM I10 TOPU30HTAIN U (OPMOii Kopiyca (chepruuecKoi,
noxycdepuyeckoi, KaruIeBUIHON U T.1.).

Jlaboparophas padora Ne 2 MOJIEJIMPOBAHUE ABTOBOJIHOBBIX ITPOIIECCOB

1. 3amaga: imeercst AByMepHas akTUBHAS Cpefia, COCTOSIIAS U3 JIEMEHTOB, KaX bl 13 KOTOPBIX MOXET HAXOJAUTHCS B TPEX
Pa3IUYIHBIX COCTOSHUSX: TIOKOE, BO30YXKIeHNN U pedpakTepHOCTH. [Ip OTCYTCTBHM BHEIIHETO BO3AEHCTBUS, SJIEMEHT
HAXOIIUTCS B COCTOSIHUH MOKOsI. B pe3ysbTare BO3ACHCTBHSI SJIEMEHT MIEPEXOAUT B BO30YKICHHOE COCTOSHIE, IPHOOpeTast
CIOCOOHOCTH BO30YX/IaTh COCEIHIE dJIeMEHThI. Uepe3 HEKOTOpoe BpeMsl Mociie BO30YKICHUS JJIEMEHT MePeKIovaeTcs B
COCTOsIHME pepakTEepPHOCTH, HAXOISCH B KOTOPOM OH HE MOXET ObITh BO30Y K/IeH. 3aTeM 3JIEMEHT caM BO3BpalllaeTcsi B
HCXOJTHOE COCTOSIHUE MOKOsI, TO €CTh CHOBA MPHOOPETACT CITIOCOOHOCTH IMIEPEXOIUTh B BO30YKICHHOE COCTOSHHE.
HeobxoaumMo mpoMoemupoBaTh MpoIeCcChl, MPOUCXOAAIINE B ABYMEPHOW aKTHBHOM Cpelie P Pa3InYHbIX MapaMeTpax
CpelIbl M HA4albHOM paclpe/IeICHUH BO30YKIICHHBIX JICMCHTOB.



2. Teopus. PaccmoTpum 06001meHHy0 Mojiens Bunepa - PozenOiora. MbicieHHO pa300beM 9KpaH KOMITBIOTEpa Ha
9JIEMEHTBHI, ONIpeieIsieMble HHAEKCAMU 1, j U 00pa3yIouMH ABYMEPHYIO ceTh. [IycTh COCTOSHHME Ka)KI0T0 3JIeMEHTa
omnuckiBaeTcs (a3oi yi,j (t), ¥ KOHIIEHTpauuei akTuaTopa uij (t), rae t -- TUCKPETHBIH MOMEHT BPEMEHH.
Ecnu aneMeHT HaxoAuTCS B TIOKOE, TO OylieM CUUTaTh, 4To Yi,j (t) = 0. Ecnu BenencTeue 61M30cTH BO30YKICHHBIX
9JIEMEHTOB KOHIIEHTpaNus akTuBaTopa uij (t) JocTUraeT moporoBoro 3Ha4eHust h, To 3MeMeHT BO30yKAaeTCsl U IEPEXONT B
cocTostHME 1. 3aTeM Ha CIeIyIOIIEM [Iare OH IMEPEKIII0YacTCs B COCTOSHHE 2, 3aTEM -- B COCTOSHHE 3 U T.JI., OCTaBasCh MPU
3TOM BO30Y>KICHHBIM. JJOCTUTHYB COCTOSIHHSA I' 3JIEMEHT MIEPEXOANT B cOCTOsTHIE pedpakTepHOCTH. Uepes (s - r) maros
HocJe BO30YKACHUS SJIEMEHT BO3BPAIL[AETCS] B COCTOSIHUE MTOKOSI.
Bynem cuutathb, 4TO IpU NEPEXOJIE U3 COCTOSHUS S B COCTOSIHUE NMOKOS1 0 KOHLEHTpALUsl aKTUBAaTOpa CTAHOBUTCS paBHOM 0.
[Ipy Hanu4UM COCEAHETO HNEMEHTA, HAXOIAIIETOCs B BO30YKAEHHOM COCTOSHHM, OHA yBenuuuBaeTcs Ha 1. Eciu p
OmrKalmux cocenei BO30yXIE€HbI, TO HA COOTBETCTBYIOLIEM IIIare K MPeAbIIyIIeMy 3HAYCHNIO KOHIICHTPAI[MN aKTHBATOpa
npHOaBIAETCS YHCIIO BO30OYKACHHBIX coceneid: uij (t + At) = uij (t) + p.
MO>KHO OrpaHUYUTHCS YHETOM ONMKaHIINX BOCBMU COCEIHUX 3JIEMEHTOB.
3. Anroputm. JIst MOJETMPOBaHMS aBTOBOJTHOBBIX POLIECCOB B aKTHBHOH cpejie HE0OX0ANMO COCTAaBUTh LIMKII IO BPEMEHH,
B KOTOPOM BBIYHCIISIOTCS (ha3bl SJIEMEHTOB CPEJIbl B IIOCIIEIYIOINE MOMEHTHI BPEMEHN M KOHIICHTPAIHS aKTHBAaTOPa,
CTHpaeTcs IpebIAyIee pacnpeielieHne Bo30YKIEHHBIX 3JIEMEHTOB U CTPOUTCS HOBOE. AJNITOPUTM MOJIEIH IPEJICTaBICH
HIDKE.
1. 3amaroT Yncno 3IeMEHTOB aKTUBHOW CPEJIbL, €€ TTapaMeTpHl s, I, h, HadalpHOE pacnpeesieHne B30y KICHHBIX 3JIEMEHTOB.
2. Havano nukina o t. Jlarot npupamieHue 1o BpeMeHH: IEpEeMEHHOH t IpHcBanuBaroT 3HaYeHHUE t + At.
3. [lepebuparot Bce 37€MEHTH aKTHBHOM CpelIbl, ompenenss ux ¢assl yi,j (t + At) u KOHIEHTpaIuio akTuBaTopa ui,j (t + At) B
MOMEHT t + At.
4. O4YuIIAroT 3KpaH U CTPOAT BO30YKICHHBIE JJICMEHTHI aKTUBHOM CPEJIBI.
7. Bo3Bpaienue k oneparuu 2. Eciu IUKI 1Mo t 3aKOHYMIICSA, -- BBIXOJ] U3 LIUKJIA.
4. KomnberoTepHas nporpamMMa. Huke mpencraBieHa mporpaMmMa, MOASIUPYIOIIas akTUBHYIO Cpey U IPOUCXOIAIINE B HEl
npotuecchl. B mporpamme 3aiaHpl HauanbHble 3HaUeHUs Gasbl yi,j (t + At) BceX 271eMEHTOB aKTUBHOM CPeIbl, a TaKKe
MMeeTCs IIMKJI [0 BPEMEHH, B KOTOPOM PacYHMTHIBAIOTCS 3HAYEHHA Yi,j (t + At) B cleAyromuii MOMEHT t + At 1
OCYILECTBIIACTCS IpadUueCKUil BRIBOJ] PE3yJILTATOB HA dKpaH. [lapametpsl cpenpi = 6,8 = 13, h =5, TO ecTh KaXKIbIl
3JIEMEHT KPOME COCTOSHUS ITOKOSI MOXKET HAXOAUTHCS B 6 BO30YKICHHBIX COCTOSIHUSIX M 7 COCTOSIHUSIX pe(pPaKTEpPHOCTH.
[ToporoBoe 3Ha4UeHNE KOHIICHTPAMHU aKTHBAaTOpa paBHO 5. [Iporpamma cTponuT 0THOPYKABHYIO BOJHY, OCIIMIUISATOP U
MPETATCTBHE.
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, ji, 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; { OngunouHas BoiHA } *)
Forj:=1to 45 do { OnnopykaBHas BosHa }
Fori:=1to 13 do y[40+i,j]:=i;

(* Forj:=1to Mdo { IBypykaBHast BoiiHa }

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

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

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

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

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

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

If (y[ii,jj]>0) and (y[ii,jjl<=r) then 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,j]:=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%*j,2);

end;
until KeyPressed;
CloseGraph;
END.
5. 3amaHus A caMOCTOSTENBHOTO PEIICHHS.
1. INomy4gnTe MOIETHh ONMHOYHOM BOHBI BO30YKICHHA. J{JIs 3TOTO JOCTATOYHO OJTUH U3 SIIEMEHTOB aKTHBHOM CPEIb
TIEPEBECTH B BO3OYKICHHOE COCTOSIHHE.
2. [IpomonenupyiitTe cepuro aBTOBONH. [[i11 3TOr0 HE0OX0AMMO, YTOOBI OIMH U3 FJIEMEHTOB COBEPIIAI IIEPHOANICCKIEC
KoJIeOaHus, TO €CTh aBTOMAaTHIECKH Yepe3 3aJaHHOE YICIIO IIaroB epeXoani B BO30yxneHHoe coctosiHue 1. Takoit
3JIEMEHT HA3bIBACTCS OCIMIUIATOPOM. J[JIs MOTyYEeHHUS CepHH aBTOBOJIH CIICYEeT aKTUBU3UPOBATH CTPOKY C MTOMETKOM
"Ocuumnsarop 1".
3. [Ipomoaenupyiite MupaKIKO aBTOBOJH. [1Ji 3TOr0 HE0OXOAUMO CO3/IaTh BOJIHY, Ha IyTH KOTOPOH PaCIIONOKECHO
MPEISATCTBHE, HATIPUMED, HETIPO3PAYHBIN 3KPaH, COCTOSIINI U3 HEBO30YKIAIOUIUXCS 3JICMEHTOB, PACTIOI0KEHHBIX BIIOJIh
MPSIMOM M BCET/1a HAXOAIIUXCSI B COCTOSTHUU 0.
4. Vzyuute pacrpoCTpaHCHUE aBTOBOJH B JIBYMEPHOM Cpeie, COJCpKAIICH ABa MapalieIbHO PACIIOIOMKECHHBIX KpaHa WIn
9KpaH ¢ oTBepcTHeM. [IpoHaboOAaliTe aHUTHIISIIAIO ABTOBOJIH, PACIIPOCTPAHSIOMINXCS HABCTPETY APYT APYTY.
5. [Ipomogenmpyiite 3 (HekT CHHXPOHU3ANNH, COCTOSIIIUA B TOM, YTO TPH HAJTHMIUH JBYX HIN 00Jee NCTOYHHKOB aBTOBOJH
TIPOMCXOINUT UX B3aUMOJICHCTBHUE, B Pe3yIbTaTe KOTOPOTO BEICOKOYACTOTHBIC UCTOYHUKH TOAABIISIOT HU3KOYAaCTOTHRIE. B
KOHIIC KOHIIOB HACTYIAaeT CHHXPOHM3ANNS KOJIeOaHUI 2]IEMEHTOB CPE/IbI: KOJIeOaHHUs IPOUCXOISAT C YaCTOTOH, paBHOM
4acTOTE BRICOKOYACTOTHOTO MCTOYHHKA. UTOOBI TPOHAOIIONATh 3TO SBJICHUE HA SKpaHEe KOMIBIOTEPA, CIICAYEeT
CMOJICITUPOBATH JBa OCHUJUIATOPA, PA0OTAIOIINX Ha Pa3HbIX YacToTaX. J{JIst 3TOro He0OXO0 MO aKTUBU3UPOBATH OIIEPATOPHI
¢ nometkamu "Octmsuisitop 1" u "Ocuusmsarop 2".
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6. IIpomonenupyiite 0Opa3oBaHNe OIHOPYKABHBIX CHHPAIbHBIX BOJIH. CIIpaibHbIE BOJTHEI 00pa3yloTcst Ha Kpasx (GpoHTa
BOJIHBI, TIO3TOMY JJIsl MOJICTHPOBAHHMS 3TOTO MPOIiecca HEOOX0ANMO B OJIOKE HAYaIBHBIX YCIOBUH 334aTh IUNIOCKYIO BOJIHY,
(hpOHT KOTOPOIt 0OPBIBACTCSI B CEPEMHE 3KpaHa.

7. Ilpomonenupyiite oOpa3oBaHue IBYXPYKaBHBIX CITUPAILHBIX BOJH.

8. M3yunTe 3aBUCHMOCTD YaCTOTHI BPaIlIEHHs OJJHOPYKABHOW CIIUPAILHOM BOJIHBI OT apaMeTpoB cpesl (T, s, h). [ToBTopute
3TOT BBIYHCIUTENBHBIN 3KCTIEPUMEHT IS ABYXPYKABHOM BOJIHBL.

9. IlpomMoenupyiite B3aMMOIEHCTBHE CITUPAILHBIX aBTOBOJIH C aBTOBOJIHAMH, BBIPA0AThIBAEMBIMH OCLIMILISITOPOM,
KOJEOIFOIIAMCS ¢ HU3KOM 4acTOTOM.

10. Uccnenyiite pacnpocTpaHeHHE U aHUTHIBIINIO OANHOYHOTO MMITYJIbCa B OJJHOMEPHON aKTHBHOH cpejie.

11. 3y4nTe pacnpocTpaHEeHHE aBTOBOJIH B OJJHOMEPHOW aKTUBHOH cpezie Py HAIMYUH OCHUIUIATOPA.

12. Ilpomonenupyiite pacrpocTpaHeHNE OJJMHOYHOTO UMITYJIbCA B OJTHOMEPHOH aKTUBHOM Cpejie, TOCIeTHUN 3JIeMEeHT
KOTOPOH KOHTAKTHPYET C HEPBBIM.

13. Cmuaige\goﬁmnmompﬂy}o MOJIENb PACIPOCTPAHEHUS aBTOBOJIH B TPEXMEPHOM aKTUBHOU Cpejie.

/‘/j =

Jlaboparopras padota 3. ApudmMernka. YpapieHHE JJOTHIECKUM BBIBOJOM B IMTPOTpaMMax
Hl!HMel! 1 OHI/IcaTB Hpe)lI/IKaTI)I JJII BBIYUCIICHUA CyMMBI, paSHOCTI/I, HpOI/ISBelleHI/IH, YaCTHOI o JABYX qHuCelJI,
BO3BEJIEHUS YHCIIa B KBAJPaT, BBIBOJA OCTaTKa MpH AeJieHHe Ha 3, BRIBOJ CIIydaiHoro yrcia u3 uarepsaia [1,100].
IMporpamma 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 B3aNMOHUCKITIOYAIONINX YTBepKaAeHU. [Iporenypy HaxoXaeH!sI HANOONBIIETO U3
JIBYX 4HCeJI MO>KHO 3aIucaTh B BUAE OTHOUICHUS
max(X,Y,X):-X>=Y.
max(X,Y,Y):-X<Y.
OTH npaBuiIa SBIAIOTCS B3aUMOUCKIIOUatouMuy. Bo3morkHa Oosiee skoHOMHas hopMynupoBKa: eciu X>=Y, To
makcumMyM=X, nHaue =Y. Ha [Ipoore 310 3anuiercs ciaeayomuM o0pa3om:
max(X,Y,X):-X>=Y, L.
max(_,Y,Y).

[porpamma 14. Makcumym

Domains

N=integer
Predicates

max(N,N,N)
Clauses

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

max(_,Y,Y).

Hpumep 3. Paccmotpum pasnuunbie criocoOsr 3anucu npeaunkata different, onpenensironero pa3indHsl JIn Yucia,
UCIIONIB3YIOIIME COYETaHUE BCTPOCHHBIX npeaukaros ! u fail.

different(X,X):-! fail.

different(_, ).

HJIn

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

different(_, ).

Ui

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

[* true —BCTpPOEHHBIN MPEAMKAT, KOTOPBIN BCETIa UCTUHHEH™/

Ui

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

3agaHus AJ1s1 CAMOCTOATEILHON padoThI
Nel. Onucatpe npeauKaThl:
1) Haiitu kBaapar uncna X; kyo uncna X.
2) Haiitu 3Hauenue QyHkumi y = a*x + b, rae a, b 1 x — uensie unca.
3) Haiitu nepumeTp TPEyroNbHUKA, €CITH BCE €r0 CTOPOHBI H3BECTHBIL.
4) Haiitu mioniaap NPsIMOYTOIFHOTO TPEYTOIBHUKA MO IBYM €T0 KaTeTaM.
5) Haiiru rurormaas Tpareun ¢ ocHoBaHUsIMA A 1 B 1 BeicoToit H.
6) Haiitu KBagpaT TUIIOTEHY3bHI B TIPSIMOYTOJIEHOM TPEYTOJILHUKE 10 JIBYM €r0 KaTeTaM.
7) Haiitun 06beM IIPSIMOYTONIFHOTO TIapaiesienuiena co cropodamu A, B u C.
8) 3mas ckopocts V u Bpemsi T, ompeiesiuTe myTh.
9) Haiitu nocnenHow HUQpPY B 3aMUCH HATYPATIBLHOTO YUCTIA.
10) Haiitu 1ubps! B 1eCSITUYHOM 3aMCH IBY3HAYHOTO HATYPAIBHOTO YHCIIA.
11) Haiiti nepByo 1udpy B JSCATUYHO 3aUCH TPEX3HAYHOTO HATYPaJIBbHOTO YHCIIA.
12) Haiiti cymMmMy 1udp B ACCATHYHON 3aMUCH TPEX3HAYHOTO HATYPAJIBHOTO YHCIIA.
Ne2.

1) Haiitu

A. HauMmeHbliiee 3Ha4€HUE U3 IBYX YHCEIT;

b. Haumenbliee 3HaueHUE U3 TPEX YKCE HA OCHOBE NIEPBOM 3a1auy;

B. HaumeHsbliiee 3Hau€eHHE U3 IIECTH YHUCENl HA OCHOBE BTOPOM 3a/1auu.
2) OrmpenenuTh, YAOBICTBOPSIOT JIN JUTHHBI TPEX OTPE3KOB YCIOBHIO MPSIMOYTOIBHOTO TPEYTOBHHUKA.
3) Ompenenuth, YAOBICTBOPSIOT JIM JUTMHBI TPEX OTPE3KOB YCIOBHIO TPEYTOJbHHUKA.
4) Haiitu Mmoayins yncna X.
5) Omucare npeanKar [is BbIYUCICHUS QYHKINH, 32JaHHOH COOTHOLICHHUEM:



2
X, Xx<-1
f(x)=<x+1-1<x<1

XaX>1

JlabopatopHas pabota 4. [ToBTOpeHHEe U peKypCHS
Ipmmep 1. BerBomuts Ha 3KpaH KBaJpaT Yuciia, BBOAUMOTO MOJIB30BATENIEM, TTOKa He OyzaeT BBeneH 0.
IIporpamma 15. BeiBox kBagparta yucna
Domains
x=integer
Predicates
go
repeat
check(x)
Clauses
repeat.
repeat:- repeat.
go:- repeat, write (“Bsequre uncio noxanyiicta wiu 0-17s Beixoga ),
readint(A), check(A).
check(0):-nl,write(“ok™),!.
check(A):-B=A*A, write(B),nl, fail.
Wnu
go:- repeat, write (“BBeante unciio ), readint(A),
B=A*A, write(A, “*2=" ,B),nl,
write(“npepsars ga/uet (y/n) ), readchar(C), C=“n”,!.

Hpmmep 2. Opraan3oBaTh MEHIO JJI BEIOOpa apu(METHICCKOH ONepaIIHH.

[Iporpamma 16. Menro

Domains

x=integer
Predicates
menu
actions(x)
repeat
Clauses
repeat.
repeat:- repeat.
menu:- repeat,
write(“Beemure 1 ms +, 2 s *, 3-ms -, 0-m1i1s BeIxoma\n™),
readint(N),
actions(N).
actions(0):-1.
actions(1):-write(“BBeaute neproe uucio”), nl, readint(A),
write(“Bseaute BTopoe uncio”) nl, readint(B),
C=A+B,write(C),nl,fail.
actions(2):- write(“Beexute nepsoe uncino”), nl, readint(A),
write(“Beeaute 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. Beraucnuts N-b1i wieH nocnepaoBaTenbHocTH Oubonauun. N-biii WwieH nocienopareibHocTd OuboHayuH,
HauMHas C TPETHEro, ONpeeseTCs] CYMMOM 2-X MpeablIyIInX, a 1-bIi 1 2-0i WIeHbl PaBHSIOTCS €AMHHULIE.

Beenmem nBymectHsii mpeaukar fib, mepsoiit apryment 6ymer onpesensTh OPsAAKOBbINA HOMEp UICHa, & BTOPOi
OyneT 3amuChIBaTLCS JJIs 3alMCH OTBEeTa. BBeneM aBa (akTa, MepBbIii - IEPBHIN YeH MocienoBareabHoCcTH OuboHaTIH
paBeH 1, BTOpOif - BTOPOH WIeH TOCJeI0BaTENBHOCTH paBeH 1, a s onpeneneHus N-ro 4WieHa 3amuiineM paBuiio.
JleficTBUTENHEHO, YTOOBI ONPEACTUTE N-bIi YIEH, MBI JJOJDKHBI ONIPEACTUTh 3HAUCHUS JBYX NMPEIBITYIINX U CIOXKHUTH UX.

fib(1,2).
fib(2,1).
fib(N,F):- N1=N-1, fib(N1,F1), N2=N-2, fib(N2,F2), F=F1+F2.
? fib(1,F)
OtBerom Oynet F=1, u [Iposnor caenaet mombITKY CONOCTABUTE C 3aIPOCOM BTOPOUM (PaKT U MOTSPIUT HEYyAady.



OnHaKO COMOCTaBJICHHUE FOJIOBBI TPETHETO YTBEPKICHHUS C 3aIIPOCOM IPOUCXOANT YCIICIITHO M OCYIIECTBIISIETCS MOIBITKA
nokazatb 1enb fib(-1,F1), 9o B cBoto ouepeap, npuBout K nenu fib(-2, ...)u Tak najnee, T.e. oOpasyercs: OECKOHEYHbIH
IUKJI. DTy CUTYaIMIO0 MOKHO YCTPaHUTh, UCIIOJIB3Ys OTCEUYEHHE U TEM CaMBbIM, yKa3biBas [Iposory, 4to He cyiiecTByeT

Iporpamma 17. [MocnenosarensHocTs DUbOHATYH

JIPYTUX PEeUIEHUH B CIyyae YCIEIHOTO COTIaCOBaHUSl TPAHUYHOTO YCIOBHSL.
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 1Jis1 CAMOCTOSAITEIBLHOMH PadoThI
1) Beruncouts NI
2) BeruuciuTh N-bIil wieH nocieaoBarebHocTu GuboHauYH.
3) BeiBectn Bce ymciaa ot N 1o 1.
4) BsiBecTs Bce yncia ot 1 go n.
5) BseraucnuTh cymmy 4rcen ot 1 1o N.
6) Ompenenure x", n>0.
7) Ompenenure 2", n>0.
8) Ompenenure N°, n>0.
9) BslyKcIUTE CYMMY YE€THBIX YUCET OT 1 /10 1.
10) Beruuciure CyMMy KBaJpaToB HEUETHBIX YUCEN OT 1 10 n.
11) Berumcnure cymmy ak, rae ak=1/(1+k).
N i
12) BerauciuTh Z X -
i=1
N i
13) Beruuciurh z | -
i=1
14) Onpenenute KOPEHb YPaBHEHHS METOIOM MOJIOBUHHOTO JCTCHHUS.
15) Haiitn HanGoJbIIHiA OOIIHIA JIENTUTENb ABYX YUCET, TPEX YMCEL
m
16) OrnpenenuTh YKUCIIO COYETAaHUM C 0
17) Berauciuts N!+(N-1)1+...+21+11.

18) BIYUCIUTH KOJIMYIECTBO YETHBIX JIEMEHTOB Ha 33JJAHHOM HHTEpBaJe.
19) ITepeBecTy YUCIIO U3 ACCATHIHOMN CHCTEMBI CUUCieHUs B cucTemy ¢ ocHoBanueM N, rae N<10, N>1.

JlabopatopHas pabota 5. [IpuMeHeHne peKypcHn At 00paObOTKH CITUCKOB

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

KonnuecTBo 371€MEHTOB IIyCTOI'O CIIMCKa paBHO 0, B IIPOTUBHOM CJIy4ac, HY’>KHO ONPEACTINTb KOJIUICCTBO 3JIECMECHTOB
B XBOCTC U Haﬁ}leHHoe 3HAYCHHUC YBCJIMYNUTL HA CIUHUITY.

Domains

list = integer™

Predicates

length_of(list, integer)

Clauses

length_of([], 0):-!.
length_of([_|T], N) :- length_of(T, N1),N = N1 + 1.

?- length ([2,
OtBer: X=3.

12, 45)), X).

Hpumep 2. Haiitn cymMy 3JIEMEHTOB B CITHCKE.

Iporpamma 18. Onpenenenue JIMHBI CIIUCKA

CyMMa OJICMCHTOB IIYCTOT'O CIIMCKA paBHA O, CyMMa 3JIEMCEHTOB HEITYCTOI'O CIIUCKA ONPEACIACTCA CIIOKCHHUCM
T'OJIOBBI CIIMCKA C CyMMOﬁ 9JICMCHTOB XBOCTA.

sum ([], 0):-1.



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

OtBet: X=59
H[!I/[Me[! 3. OHpeL[eJlI/ITL MPUHAAJICI)KHOCTD 3JICMCHTA CITMCKY.
HporpaMMa 19. Onpez[eneHI/Ie MPUHAJICIKHOCTH 3JICMCHTA CITUCKY
Domains
type=integer
list=type*
Predicates
member(type,list)
Clauses
member(H,[H|_]):-!.
member(H,[_|T]):-member(H,T).

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

OrtBeT: Yes.

I[aHHaH nporpamMmma UMECT OYUCHb HpOCTOﬁ ,I[eI(J'IapaTI/IBHHﬁ CMBICJI: DJICMCHT NPUHAJICIKUT CIIMCKY, €CJIN OH
SIBJIICTCS €TI0 TOJIOBOU HITH NPUHAJICIKUT XBOCTY CIIMCKA.

[pumep 4. OObEIMHATH 1BA CIIACKA.

Oty 3a/1a4y MOXHO OIUCATh C TIOMOILBIO CIEAYIOIIUX MPEIUKATOB:
a) eclii K IMyCTOMY CIHCKY [] 106aBUTh criucok P, To B pesynbrate nomyuutcs P;
0) uT00BI 100aBUTH criucok P k koHiy criiucka [ X|Y], Hy:kHO P 106aBuTh K XBOCTY Y U 3aTeM MPUCOCTUHUTD K
rojyoBe X, IpH 3TOM Toiry4aercs crucok [ X|T].
[porpamma 20. O0beaMHEHIE OBYX CITUCKOB

Domains

type=integer

list=type*
Predicates

append(list,list,list)
Clauses

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

append([H|T1,P,[H|Y]):-append(T,P,Y).

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

1) nns pa3OueHus CIUCKA HA MOICTTUCKH:
? append (X,Y,[1,2])

Otset: X=[ 1Y=[1,2]
X=[1]'Y=[2]
X=[1,2] Y=[]
2) lus BBIBOJIA TIOCTIETHETO DJIEMEHTA CITMCKA!
last(X,L):-append(_,[X],L)

IIpumep 5. Y naneHue 371€MEHTOB U3 CIIHCKA.
IlepBblil apryMeHT yKa3blBaeT ylalseMblil 3JIEMEHT, BTOPOH apryMeHT - UCXO/HBII CIIUCOK U TPETHUil - CIIUCOK-
pe3yJbTar.
IIporpamma 21. Y ganeHne 37€MEHTOB U3 CIIMCKA

Domains

type=integer

list=type*
Predicates

delete(type,list,list)
Clauses

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

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

CMBICT: pe3yabTaT yaaJeHHsI TPOU3BOIHHOTO 3JIEMEHTA U3 ITyCTOTO CIHCKA, €CTh IIYCTON CIIMCOK, €CITN yIaIseMbIi
3JIEMEHT COBIIAZA€T C TOJIOBOM CITUCKA, TO PE3YIBTATOM IIPOTPAMMBI SBISAETCS XBOCT CIIMCKA, HHAYE yIaJICHIE
TIPOM3BOIUTCS M3 XBOCTA CITHCKA.



JanHast nporpamma yaasieT epBoe BXOXKICHUE 2JIEMEHTA B CIIUCOK. 3HAK oTceueHus "!" B KOHLIEe paBuiia
MpeOTBpallaeT MOCIEAYIOINUNA MOUCK U BHIBOJ JIUIIHUX BAPUAHTOB OTBETOB MOCJIE BBITIOJIHEHUSI OTPAHUYUTEIHLHOTO

¢axra.

Z[Jlﬂ yaajaeHus BCEX BXO)KIIEHI/Iﬁ 3JIeMeHTa X nporpamMmy HaJa0 AOTIOJTHUT:
delete(_, [1, [1) :-!.

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

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

CMEBICT IIpOrpaMMBbl TaKOB: TTOKa CIIMCOK HE IYCT, YAAJIUTH 3JICMCHT, €CJIM OH COBAAacT C TOJIOBOM CITMCKa, a 3aTCM
YAQJATh €ro U3 XBOCTAa, MHA4YC HAAO0 Cpasy yAaJIdATh 3JIEMEHT U3 XBOCTA.

Hpmmep 6. aaekcaryst 3IEMEHTOB CIIHACKA.
Omnpenenuts HOMEp AIeMeHTa X.

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

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

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

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

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

CMEBICT MPpOTrpaMMBbI: €CJIN B CITMCKE OAWH 3JICMCHT - OH U ABJIACTCA MAKCUMaJIbHBIM, €CJIN Ooiee OJIHOI'0, TO 3TO
ToJIOBa CITMCKa, €CJIM OHa 0O0JIbIlIe MAKCUMAJILHOTO DJIEMEHTA XBOCTa, HJIN MaKCHUMAJIbHBIM 2JIEMEHT XBOCTA.

Ipumep 8. ObpaiieHue CHrcKa.

OGpaTuTh CIIHCOK U3 OJHOTO 3JIEMEHTA - 03HAYACT OCTABUTh CIHCOK Oe3 m3MeHeHust. OOpaTuTh Oomee JITHHHBIN
CITHCOK - OOPAaTHTh €ro XBOCT, @ MOTOM CIIpaBa J00aBUTh K HEMY TOJIOBY HCXOIHOTO CITUCKA.

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

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

[pumep 9. NHoraa GbIBacT MONE3HO MPEACTABUTH B BUAE CIIUCKA HHPOPMALIUIO, COICPIKAILYIOCT B H3BECTHBIX
(axrax. B IIponore ast a1oit nenu cinysxurt npeaukar findall. [oxusiii popmar npenukara: findall(Ilepemennas, Atom,
Crrcok), 3mech ATOM- OTHOIICHHS, KOTOPOE OMPEEIISIET CIIUCOK IIEMEHTOB, KOHKPETU3UPYIOIIHX EPEMEHHYIO B
KauecTBE apryMEHTa MPeAnKaTa aToM. PacCMOTPUM MpeAnKaT Ha MPUMEPE BBIYHUCICHHUSI O0IIeH CyMMBI OKJIaI0B

CITyXaIux

Domains

i=integer

sp=i*

fam,im,dolgnost=symbol

Predicates

sum(sp,i)

go

spisok(fam,im,dolgnost,i)

Clauses

sum([],0):-!.
sum([H|T],S):-sum(T,S1),S=S1+H.
spisok(ivanov, ivan, slesar,400).
spisok(petrov, petr,tokar,200).
spisok(sidorov, denis,plotnik,100).
go:-findall(X,spisok(_,_,_,X),L), sum(L,A).

1)
2)
3)
4
5)
6)
7)
8)
9

3agaHus 1J15 CaMOCTOSITeJIbLHON padoThI
Onpenenure KOJIUUECTBO 3JIEMEHTOB B CITUCKE.
Onpenenure CyMMy 3JIEMEHTOB CIIUCKA
Ornpenenure KOJIMUECTBO HEUETHBIX 3JIEMEHTOB B CITUCKE.
Onpenenurte, NPUHAJICKUT JIK 3aJaHHBIA JIEMEHT CIHCKY.
Onpenenure, CKOJIbKO pa3 3aJJaHHbIN 3JIEMEHT BXOAMT B CITUCOK.
BriBeuTe MakCUMaJIbHBIN 2JIEMEHT.
BriBeuTe rosoBy cnucka.
BriBenuTe nociiefHUN 3J1€MEHT.
3aMeHHTE TOJIOBY CIIHCKA.

10) Omnpenenure HOMEp IeMeHTa X.

11) BeiBeauTe 37€MeEHT 1101 HoMepoM N.

12) Vganure u3 cMcka BCE BXOJKICHHS 33aHHOTO IIEMEHTA.
13) OObeauuuTe 7BA CIIHCKA.

14) Tlepenuminte CIUCOK B 0OPATHOM MOPSIIKE.

[Iporpamma 22. Cymma OKJIaI0B CITyXKaInux



15) O6beaunuTe 7Ba cucka 6e3 AyOIUPOBAHUS YIEMECHTOB.
16) Ypanurte nepBoe BXOKACHUE 33IaHHOTO AIICMEHTA.
17) CnoxuTh MO3IEMEHTHO 2 CIHUCKA.
18) Cnoxuth [Ba CIHCKa ceLyromuM 00pasom: ai+hy, az+bn1, ...,an1+b2, an+bs.
19) Haiitu KOJIHYECTBO 9IIEMEHTOB, MPeIIEeCTBYOMIHNX
nepBoMY(TIOCIIeIHEMY) MAKCUMAaIbHOMY.
20) TlepemecTuTe TOJNIOBY CIIUCKA B KOHEII CITHCKA.
21) Haiitu cyMMy MakCHMaJIbHOTO W MHHHMAJIBHOTO DJIEMEHTOB CIIHCKA.
22) TlomeHnsiiiTe MECTaMH 3JIEMEHTHI C HCYETHHIMU HHACKCAMH C JJICMEHTAMH C YE€THBIMHU HHACKCAMH.
23) CocraBuTh CIIUCOK W3 MU(P 33TaHHOTO YKciia B 06paTHOM mopsiake. Hanpumep, 127645: [5,4,6,7,2,1].
24) Bremomuute N 10CI€10BaTENBHBIX TEPECTAHOBOK TOJIOBBI B KOHEIT CIHCKA.
25) VYBenmuubTe KaXKIblid 3JIEMEHT CMUCKA HA 3aaHHBIN JICMEHT.
26) YBemuubTe SIIEMEHT C 3aJaHHBIM HOMEPOM Ha 3aIaHHOE YHCIIO.
27) Bce BXOXACHHS 3a8JaHHOTO 3JIEMEHTa YMEHBIINTE HA 33JaHHOE YHCITIO.
28) Y nanuTe 3neMEHT ¢ 3aaHHBIM HOMepoM N.
29) Co3zaaTh CUCOK, 3JIEMEHTaMH KOTOPOro sBistoTest 2", N, uieHsl nociaenosarenbHocT PuboHa Y.
30) Omnpenenure cpeaHee 3JIEMEHTOB CITUCKA.
31) 3aMeHHTE YSTHBIC DIEMEHTHI CIIUCKA HYJIEM.
32) Omnpenenure cyMMy 3JIEMEHTOB, Oosbliie 3amanHoro N.
33) OrcopTHpyiiTe CIUCOK METOIOM ITy3bIpbKa.
34) OrcopTHpyiTe CIUCOK METOIOM BCTaBKAMH.
35) OrcopTupyHTe CITICOK OBICTPHIM METOAOM COPTUPOBKH.
36) Ucnons3ys npeaukar findall, pemunre cnenyronme 3anaun:
1. BeIBeCTH CaMbIX MOJIOMIBIX YKUIIBIIOB JOMa U HOMepa KBapTUP, B KOTOPHIX OHH JKHBYT.
2. BeiBecTu (haMUITK CTYZICHTOB U UX BO3PACT C MAKCUMATbHBIM Pa3MEPOM CTHIICHINH.
3. BeiBecTH (haMUITHK COTPYIHUKOB TIPEANPHUSITHS U UX OKJIAIBI, OKIA bl KOTOPHIX MEHBIIIE CPETHETO.
4. BbIBECTH CTYJCHTOB C 33J]aHHOMN (hpaMHIIHEl U IIOCYMTATh UX KOJIUYECTBO.

JlabopatopHas paboTta 6. Perrenue normueckux 3amgad.

Hpmmep 1. Becenyet Tpoe npyseii: benokypos, Penkos, UeproB. bpronet ckazan benokyposy: “JIr000mbITHO, 9TO
OIIMH W3 HaC OJIOHIWH, APYToi OPIOHET, TPETHIA - PBDKHIA, HO HA y KOTO IIBET BOJIOC HE COOTBETCTBYeT (pammmmn”. Kakoit
LBET BOJIOC Y KaX/10T0 U3 Apy3en?

Jl1st petnienust ocTpouM BCIIOMOTaTENIbHYIO TaOIHILy:

Tab6muma K.
BcnomorarensHast TabIMIia COOTBETCTBHUS
O Besnokypos PhIKOB YepHoB
OJIOHIUH -
pbUKUI -
OproHeT - -
BriBogsr:

1) BenokypoB He OpIOHET U HE OJIOH/IHUH;
2) UYepHOB He YepHBIH, IBET BoJ0Cc YepHOBa 1 BeloKypoBa He COBIAIAIOT;
3) PopkOB He pBUKHI, IBET Boioc y PeikoBa m BemokypoBa, PepkoBa u UepHoBa He
COBIIAZAIOT.
[Mporpamma 23. Jlornueckas 3ajja4a 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 cxamelike cunenu Ilers, bops, Kons. Ilers cnpasa ot bopu, bops cipasa ot Konn. Kto cunen
nocepenune? Kro cunen ¢ npasoro(iesoro) kpast? Kto cuuen Mexxay ykazaHHBIME 00bEKTaMH (YBEIHMYBTE YUCIIO
00BEKTOB)?

HporpaMMa 24. Jlornueckas 3aJa4a Ha BBIACHCHHUC MOPAAKa

Predicates

rayd(symbol, symbol, symbol)
sprava(symbol, symbol)
seredina(symbol
kr_cl(symbol)
kr_cpr(symbol)
Clauses
sprava(kolya, boray).  /*Cmpasa ot Kosu Bops*/
sprava(boray, petay).
rayd(X,Y,Z2):-  sprava(X,Y), sprava(Y, Z).
seredina(X):- rayd(_,X,_).
kr_cl(X):- rayd(X,_, ).
kr_cpr(X):- rayd(_,_,X).

3agaHus 1J1s1 CAMOCTOSATEJIbHOMH padoThl

1) Konst u Cama Hocst ¢ammwiuu luioB u I'BozneB. Kakyio damunnio HOCHUT KaxIpld u3 HuX, ecau Caria ¢
[IT1n0BBIM JKUBYT B Pa3HBIX IOMax.

2) B copesHoBanusx mo Oery IOpa, I'puinra u Tonst 3aHsid TpU TepBbIX MecTa. Kakoe MeCTO 3aHsUT KaxIblid
pebeHoK, eciu ['puiiia 3aHsUT HE BTOPOE U HE TPEThe MecTo, a Touist He TpeThe?

3) Tpu noapyru BEIIUIA B OEIOM, 3€JICHOM U CHHEM IUIAThAX U Ty(asx. M3BeCTHO, YTO TOJIBKO Y AHH I[BEeTa MIAThs
u tyaeii coBnaganu. Hu Tyduu, Hu ruiatbe Bamyu He Obutn OenbiMu. Haraina Obita B 3eneHbix Tydusix. Onpenenurs 1pera
TIaThs ¥ TY(ellb Ha KKI0H U3 MOJPYT.

4) Ha 3aBoae paboTanu TpH Ipyra: ciecapb, TOKapb u cBapiuk. x damunun Bopucos, MBaHoB u Cemenos. Y
ciecapst HeT HU OpatbeB, HU cectep. OH camblii Muaqmuid U3 npyseil. CeMeHOB, XKeHaTbli Ha cectpe bopucosa, crapiue
Tokaps. HazBaTe (hamumu ciecapsi, TOKaps ¥ CBapIluKa.

5) B Oyrbuike, cTakaHe, KyBIIMHE W OaHKe HaXOIATCS MOJIOKO, JIMMOHAJ, KBac W Boja. V3BecTHO, 4TO BO#a M
MOJIOKO HE B OyTBUIKE, COCYJ] C JIMMOHAJOM HaXOAMTCS MEXIy KyBIIMHOM M COCYZOM C KBacoM, B OaHKe - HE JTUMOHAI U
He Boja. CTakaH HaXOIUTCS OKOJIO OAHKH U cocya ¢ MOJIokoM. Kak pacrmpesneneHsl 3TH )KUAKOCTH M0 COCyIaM.

6) Bopouos, ITaBnos, JleBunkuii u CaxapoB — 4YeThIpe TAJAHTIUBBIX MOJIOJBIX uYenoBeka. OIMH U3 HUX TAHIOD,
JIpyroil XyJI0>KHHMK, TPETUH-TIEBEL], @ YeTBepThlii-nucaTesib. O HUX U3BECTHO cienymouee: Boponos u JleBuukuil cunenu B
3aje KOHCEpPBATOpPMH B TOT Beuep, KOorja IeBel] AeOI0THPOBal B COJNBHOM KoHIepTe. [IaBIoB M mmcaTens BMecTe
MO3UPOBAJIH XyH0KHUKY. [Tucatens Hanucan ouorpaduyeckyro nmosectb o CaxapoBe u codupaeTcs Hanucath 0 BopoHose.
BoponoB Huxorna He cisiman o JleBuiikom. Kto yem 3anmmMaercs?

7) Tpu npyra 3aHsId [epBOe, BTOPOE, TPEThE MECTa B COPEBHOBaHHSAX YHHBepcHaabl. JIpy3bst pasHOil
HaIlMOHAJIFHOCTH, 30BYT UX MO-Pa3sHOMY, U JIOOST OHM pa3zHble BUABI criopTa. Maiikn npeamnodnTtaeT 6ackeTobos1 M Urpaet
nydmie, 9yeM aMmepukanel. M3pannstaaua CaliMOH HUrpaer Jiydile TeHHHCHCTa. MITpok B KPHKeET 3aHsI IepBoe MecTo. Kto
siBiigercst aperpanuiinem? Kakum cnoptom yBinekaercst Puuapn?

8) Tpwu nmesouku Mamia, Pura, Jlena mouutu rynste. Ha yiuie GbUIO jKapko, U OHH Kynmuid Mopoxkenoe «bernkay,
«Crpenkay, «['arapa». Kakoe MopokeHOe Kynmila Kaxaas U3 aeBodek, ecnu Jlena kynuna He «benky» u ne «["arapy», a
Pura — ne «l"arapy».

9) B komuare nHaxomatcs Koist, Cera, Omnst. Kaxplii U3 HUX CHIUT Ha OT/AEIBLHON Mebenu (KpoBaTh, CTYII, AUBaH).
N3BectHO, uTo Koms cuaut He Ha cTyne u He Ha KpoBaTH. CBeTa He cuauT Ha cryie. Kto rae cuaur?

10) Ha croue nexar pydka, Kapaumaai, ¢hoMactep, KpaCHOTO, CHHETO U 3€JICHOTO IBeTa. MI3BECTHO, UTO pyUKa JICIKHT
MEXIy IpeaMETOM KPacHOTO U 3eJieHoro IBeTa. Kapannam 1160 3eneHsIi, Tnbo CHHUIA.

11) OxHakael B ApTeKe 3a KPYIJIBIM CTOJIOM OKa3anochk marepo pebst u3 Mocksel, Cankr-IletrepOypra, Hosroposa,
ITepmu, Tomcka: Jleauc, Urops, UBaH, Anema, Cepreit. MockBud cuien Mexay TomudeM u CepreeM, CaHKT-TIeTepOypIKel]
- mexay Jlearicom u Mropem, a HampoTHB Hero cuzel nepMsik U VMBan. Anema HU pasy He Obut B CaHkT-IleTepOypre, a
Jenuc ne OpiBant B Mockse u Tomcke, a Tomnu ¢ Mropem peryinsipHo nepenuceiBarorcs. Onpenienure, KTo B KaKOM TopoJie
JKUBET KaXKIBIH U3 PeOsIT.

12) Ha ymuue, BCTaB B KPYXOK, OeceqyeT deTbipe AeBoYKu: AHs, Bans, Hans, Tans. [leBouka B 3eJ€HOM IIaThe — HE
AHs u He Baus - cTouT MEXIy JeBOYKON B roiayOoM ruiatee U ['aneid. JleBouka B O€IOM IUIAThe CTOUT MEXKIY IEBOYKOM B
po3oBoMm mnatee U Baneil. Kakoro nsera miaTtbe y Kaxaoi U3 1eBo4ex?

13) Tpoe ronoureit: Konst, Auma u FOpa BnroGiiensl B Tpex aAeByuek: AHito, Jleny, Buky. Ho sta nmo6oBb 6e3
B3auMHOCTH. Kong moOMT [eBymIKy, BmIOOJEHHYI0O B IOHOMmy, KOTOpbii iroOut Jlemy. [luma mroOut neBymiky,
BIFOOJICHHYIO B IOHOITY, KOTOPBIH mo0uT Buky. Jlena He mobut FOpy.

14) CocraButb 6a3y 3HaHui Mo ckaske “Penka”. dakramu B 3T0M 6a3e MOKHBI ObITh yTBepsKaeHus THa THeT(X,Y).
CocTaBUTh IpaBUIIa, OTIPEIEIISIONINE: KTO MEPBHI TSIHET PENKY, KTO MOCIEIHUN TSHET peKy, KTO TSHET rmocie 6a0Kku, KTo
TSHET Ha YETBEPTOM MeCTe.

15) Haus uucna X, Y, Z, T. X menbuie Yu menbine T; Y 6onbiie Z u Gonbiie T; Z 6onbiie X u MeHbie T. B kakom
HOPSAKE PACHIOIOKEHBI ITH YHUCTA.



JlabopatopHast padota 7. 'onoBonomku. IrpoBbie nporpamMMel.

[pumep 1. Hapucosars KOHBEPT, HE OTPBIBAs KapaHAallia OT OyMark U He IIPOBOJI JiBa pasa 110 OJHOM U TOH ke
nuHuH. BBenem o0o3HaueHus1, pedpa — IaTHHCKMMU OYKBaMH, BEPILUHEI - HU(PPaMH.

3HaHMs 0 CTPYKTYpeE rpada MOXKHO MPEACTaBUTH ClieAyronuM obpasom: 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).

Pemmennem 3agaun JOKEH SIBUThCS CIIMCOK IPONAEHHBIX pebep rpada, mpuueM UTHHA €ro T0JDKHA ObITh paBHA 8, U
B HEM HE JIOJKHO OBITh MOBTOPSIOMINXCS pedep, 9TO MOKHO OTHCATh 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-rexymmas Bepinna rpada, a P-ciincok npoiieHHbIX pebep. [lepBoe npaBmiio o3HavyaeT, 4To eciii AJIMHA ciucka P
MPOWEHHBIX BEPILMH CTAHOBUTCS paBHOM 8, TO cMCOK P BBIBOIUTCS HA 1€4aTh. JTO MPABUIIO OTPaHUYUBACT
PEeKYpCUBHBIH IepeOop BepIInH U pedep, MPOBOAMMBIN BTOPBIM MTPaBUIIOM. BTOpoe npaBuiio SBIsieTCS TeHepaTopoM
nepebopa, oHo mepedupaet npeankats! “rebro()” u Haxoaut Takoe pedpo R, u3 Tekyiueit Bepuuasl T B HOBYIO H, 4T00BI
OHO HE NPUHAJJIEKAIIO CIIUCKY P, 3aT0 3T0 pedpo 100aBisieTcs B KauecTBE TOJIOBBI K CITUCKY P, M IMONCK ayibHen1ero
IYTH NPOU3BOJUTCS YK€ U3 HOBOM BepIinHbI H.

IIpumep 2. Ilporpamma “Yranait uncio”.

IIporpamma 25. Jloruueckas urpa «Yraaail 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.
/*mHopMaIus U NOoIb30BaTeNsI ™/
give_info:-makewindow(1,7,7,"",0,0,25,80),
makewindow(2,7,7," Yranaii uncio”, 2,20,22,45),
nl, write("3to urpa Yramaii uucimo"),
nl, write(" s 3aragato gucio us"),
nl, write("unrepsana [1,100]"),
nl, write(" s 6yay moackasbBath 6osbiie"),
nl, write("wmu Menbie 3axymantoe uncio"),nl,
nl, write("Kozaa Oyneurs rotoB- Haxkmu space bar"),
nl,readchar( ),
clearwindow.

/*BBITIOTHECHUE UTPHI*/

play_it:-generate_rand(A),
play_it_sam(A).
/*renepanus ciy4aiiHoro yucia*/
generate_rand(X):-
random(R),
X=1+R*100,
nl,write(" 41 3aragan yucio"),
nl,write("Temeps meno 3a Bamu"),nl.

/*3arpoc K 1ob30BaTeIto */
play_it_sam(X):-

nl, write ("Benure cBoit Bapuant"),
nl, readint(G),

test_and_tell(X,G),

play_it_sam(X).

/* IpoBepKa M BeIayda pesysprara™/
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.

/*BBIIAYA cOOOIEeHMIA™/
say_too_big:-nl, write("3aramanHoe uncno Gonbiue").
say_too_small:-nl, write("3aramannoe unciao menbie").
say_you_got_it_right(X):-nl, write("Bst npassr"),



nl,write(" 4 3aragan ",X),

nl, write(" [To HoBbIx BcTpeu!"),
nl, write("Haxmure space bar"),

nl,readchar( ),
exit.
Goal
play the_game.

Hpmmep 3. Urpa bame — 23 cmaku. Ha ctone 23 cimukwy, 2 urpoka mo odepenn 6epyt ot 1 1o 3 crimuex,

IMPOUTPABIINUM CUHUTACTCS TOT, KTO BO3BMET ITOCJIIETHIOIO CITUYIKY.

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,"Urpa 23 ciimuku”, 1,5,22,40),
nl, write(" o6po mosxanosats!"),
M=23, H=0, C=0,
nl, write("Bcero ",M," cnmuku" ),
nl, write("Io ouepenu MbI Oymem nepemerars "
nl, write("crimuku B cBOH Ky4ku'),
nl, write("3a pa3 MmoxHo B3sTh 1, 2, 3 criruku™),nl,

))

IIporpamma 26. Jlorndeckas urpa «/rpa bammre — 23 crimakm»

nl, write("TIpourpaer, TOT KTO 3a0epeT MOCICAHIO CIIUYKY"),

nl, write("Urak, naunem, Bcero ", M, "cm."),nl,

nl, write("s B3sz1 ",C," cm. Bor B3suma ", H, " c."),nl.
play(M,H,C):-play_it_again(M,H,C).

/*TIpaBUIIO ompeaeIeHus mooeauTers ™/
play_it_again(M,_, ):-

M<=0,

nl, write("Ber Berurpamu!"),

nl, write("Haxxmurte nr00yro KiaBuury uist Beixoma'),

readchar( ), clearwindow, !,exit.

play_it_again(1,_, ):-
nl, write(" I Beturpan!"),

nl, write("Haxxmure 1r00y10 KiaBuiy jjist Beixoaa'),

readchar(_), clearwindow,!,exit.
play_it again(M,_, ):-
nl, write("Bam xox"),
nl, write("CkosibKO Crii4eK Bl XOTUTE B3ATH?"),
readint(Hn),
M2=M-Hn, H2=Hn,
write("Ocramocs ",M2,"cm."),
nl,write("Moii xoa"),
random(F), Rea=1+3*F,
real_int(Rea,Rint),
M3=M2-Rint,
nl, write("4 6epy ",Rint," cr."),
nl, write("Ocranoce ",M3, " cm."),nl,
M7=M3,H7=H2,C7=Rint,
play_it_again(M7,H7,C7).
/*BcriomMoraTensHOe MPaBuiIo ™/
real_int(Re, In):-In=trunc(Re).
Goal
play_the_game

3agaHusd 1J15l CAMOCTOAITEJILHON PadoThI

1)
IIOIIBITKH.

OTFa}IaTL 4YuCJI0, 3arajaHHoc

KOMIILIOTEPOM, MAKCUMYM 3a 3



2) 23 cnmuku. Pa3pabotaTh BEIMTPHILIHYIO CTPATEIUIO [1JIsl KOMIIBIOTEPA.
3) Wwmeercs nBa cocyna — Ha 3 u 5 mutpoB. Kak 0TMEpUTh ¢ HX MOMOILBIO 4 JIUTPA BOIBI?
4) Pemmute 3ama4y 0 nepeBo3ke GepMepoM Yepe3 peKy BOJIKa, KO3bI, KAITyCThI.
5) PackpacuTb IIIOCKYIO KapTy TaK, 4TOOBI HUKAKKE JBE CMEXKHbIC 00NACTH HA HEell He OBUTH pacKpalleHbI
B OJIMHAKOBBIN 11BeT. B Habope 4 uBera.
Tab6muma 9.
[Tosie nig packpacku
a
b | c | d

6) JlaGupuHT 3amaH MaTpPHICH COCTUHECHHIA, B KOTOPOM JUI KaKIOW Maphl KOMHAT YKa3aHO, COECANHEHBI
7 oHH KopuaopoM. [TocTpouts myTh mepexoa U3 KOMHATH “a” B KOMHATY Q"

Ta6muma 10.

IMone mus mabupuHTa

A|B|C|D|E|F]|G
Al-]1]/]0]0j0]0]0
B|1]-]1]0|1]0]0
c|0j1]-]1]0]|0]O
D|O|JO|1]-]1]0]0O
E({O|1|0]1]-]0]O0
F|0]0]O]O|1f0]O
G|0]|0O]OJO]|1]0]-

7) Wmeercs n ropoaoB. HekoTopble U3 HUX COSIMHEHBI TOPOTAMHU U3BECTHOM UTHHBI. Best crctema gopor
3aj1aHa KBaJpaTHOM MaTpHIei N*N, 31emMeHT aij<0, eciu Mex Iy TOPOJaMH JOPOTH HET, B IPOTHBHOM CITy4ac
PaBEH PACCTOSHUIO MEXKAY FOPOIaMH.

8) 3aman mabupunt. Hamuimure mporpaMmy [Uisl HAXOKICHHS MapIIPyTOB JUTS BBIXO/A U3 3TOTO JTaOUPHHTA.

Hauano mapmpyra Touka O. 3akpalieHHas KJIeTKa — CTEHa.
Tab6muma 11.

9) Breiku
U KOpoBEL. Urpok A BEIOMpaeT CEKPEeTHBIH KOI, MPEICTABIIOMIMN ITOCIEAOBATEIbHOCTh M3 N pa3inmIHbIX
necsstnaHbiX mugp (N=4). Urpok meitaeTcst yramaTh 3aAyMaHHBIA KON W CIIPAIIUBAcT WTPOKa A O YHCIe
“OpIkoB” (“OBIKM” - KOJMYECTBO COBMANAIOMIHMX IUPpP B OJUHAKOBBIX MO3ZHIHUAX TNPEANIONATaeMOro H
3aJJyMaHHOTO KOJIOB; YHCJO “KOPOB”- KOJHMYECTBO COBMAJAIOMIMX LU(pP, BXOAALIMX B MpEAINOaraeMblii u
3alyMaHHbBIN KOJI, HO HAXOJSIINECs Ha Pa3HbIX MO3UIIUAX).

JlabopatopHas padota 8. O6padoTtka (haitnos. [Ipeaukars! 1yt pabOThI ¢ daiimamu
deletefile(DOS_filename)-ynanenue ¢aiina
save(DOS _filename) —coxpanenue daiina
renamefile(old_DOS_filename, new_DOS_filename)-nepeumenoBbidBanue ¢aiina
existfile(DOS_filename)-npoBepka Ha Hamu4ue daiiaa ¢ TAKHM UMEHEM
flush(file_domain)-c6poc naHHbIX U3 BHyTpeHHEro Oydepa, OTBEICHHOTO I JAHHOTO YCTPOICTBa 3amUCH
disk(Path) —Bb16Op AMCKOBOAA M MyTH AOCTYIA
dir(Path, File_spec, File_name) —Ilepemenoii Path nomxken 6bITh MPUCBOCH KOPPEKTHBIH MyTh OCTYIIA, IepeMeHHas File_spec
3aj1aeT paclIMpeHue IPeCTaBIIOIeH HHTepec rpyIsl Gailos. JJaHHBIH NPeIUKaT BBIAACT KAaTAIOT UMEH (hailyioB C 3a1aHHBIM
pacipeHrem; Bbl MOXKETe BRIOPATh CPeIM HAX HYKHbIH 1 Haxkath Enter. imst ¢aiina Gymet nprcBoeHo nepemenoi File_name.
Ipu omucannu (HailTOBBIX JOMEHOB THIT JOMEHA 3aIUCHIBAETCSI 10 JICBYIO CTOPOHY OT 3HaKa PABEHCTBA, a UMs JOOMEHA 110
paByIo.
IIpumep:
file=datafile
file=datafilel;datafile2
openwrite(datafile,filename) - otkpsiTre daiina s 3anucu wiu co3nanue, riae datafile- BBeneHHHbIH MOTB30BaTEIEM
¢aiinoeiii nomeH, filename-ums ¢aitna 8 DOS, teneps cebutku Ha datafile 6yayT o3nayats obpamenue k filename.
writedevice(datafile) -Ha3sHaueHue (aiina B kauecTBe YCTPOHCTBA 3aHCH
openread(datafile,filename) - otkpeiTie daiina ass dTeHus.
readdevice(datafile) -nHasnauenue daiina ycTpoiicTBOM YTCHUS



openmodify(datafile,filename) - otkpeiTie daiina A perakTupoBaHus, yKa3aTesb MOMEIIAeTCs B Hauano ¢aiina, cMecTHTb
yKazaTelb MOXHO IpH romouiu npeaukara filepos.
openappend(datafile,filename) - otkpeiTre daiina s fobaBieHUs JaHHBIX B KOHEI (haiiia.
closefile(datafile) -3akpeiTue daiina
PaccmoTpum mpumMepst paboThI ¢ daitmamu.
Hpmmep 1. BrBectn naOpMAaIio Ha 3KpaH JUCIUIeS U B (aill Ha AHCKe.
ITporpamma 27. 3anuch NaHHBIX B (aiii
Domains
str = string
file = datafile
Predicates
data(str)
write_lines
Goal
openwrite(datafle,"filel.dat"),
write_lines,
closefile(datafile).
Clauses
data("Crapomy roay ocrasbTe nevanu,!").
data("3abyasre 0bumy, 6emy.").
data("TonbKo yCIIEXOB, 3J0POBbSI U CHACTDSL,").
data("Mei Bam xenaem B HoBom romy!").
write_lines:-
data(Line),
write(" ",Line),nl,
writedevice(datafile),
write(" ",Line),nl,
writedevice(screen), /* s BeIBO/Ia TaHHBIX HA dKpaH™/
fail, write_lines.

[pumep 2. BriBecTn naHHbIe (aiia Ha SKpaH.
[Iporpamma 28. Utenne gaHHBIX U3 (haiina
Domains
str = string
file = datafile
Predicates
read_write_lines
Goal
openread(datafile,"filel.dat"),
read_write_lines,
closefile(datafile).
Clauses
read_write_lines :-
readdevice(datafile),
not(eof(datafile)),
readin(Line),
writedevice(screen),
write(" ",Line),nl,
read_write_lines.
Hpumep 3. 3anmcats B ¢aiin naHHBIE, BBOAUMBIE C KJIIABHATYPHI
ITporpamma 29. 3anuce B (aiin 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("Tloxanyiicta, BBequte mosiHoe ums (aiina."),
nl,nl,
readIn(Filename), openwrite(datafile,Filename),



writedevice(datafile),
readIn(Dstr),
concat(Dstr,"\13\10",Cstr),
readin(Dstr,Cstr),
closefile(datafile).
readin("done", ) :- 1.
/*BBOII TAHHBIX 3aBEPIIUTCS TTOCIE Boja ciosa "done"*/

readin(_,Cstr) :-

write(Cstr),

readIn(Dstrl),

concat(Dstrl, "\13\10",Cstr1),
writedevice(datafile),
readin(Dstrl,Cstrl).

[pemukats! 115t paboTHI € (haidnamMu MPSIMOro A0CTyIa
Openmaodify(fn,filename)-ces3piBact noruueckoe ums ¢aiina fn ¢ umenem daiina
Filepos(fn, pos, mode)-ycranaBiuBaer ykaszatenb (aiiia B 3alaHHYIO O3UIHIO

Tabmuma 12.

JelicTBre cHCcTEMBI ITpH onepanusix ¢ (aiaaMu MpsiMoro A0CTyIa

Pexxum mode JIeCTBHS CHCTEMBI
0 CMmermieHnue OepeTcs OTHOCHTENFHO Hadaa ¢aiina
1 CwmenieHne Oepercsi OTHOCUTENBHO TEKYIeH NO3UINN
2 CMmernieHue OepeTcst OTHOCHTENFHO KOHIIA (aiina

[pumep 4. [lanHble, BBOAUMBIE ¢ KIABHATYPHI, 3aIIKCaTh B (ailil IpsSMOTo JOCTYIIA.

Domains
file = datafile
Predicates

create_a_random_access_file
write_read_more(real, string)
pad_str (string,string,integer)

Goal

create_a_random_access_file.

Clauses

create_a_random_access_file :-
write("Please enter filename:"),nl,
readin(Filename),
openwrite(datafile,Filename),
closefile(datafile),
openmodify(datafile,Filename),
write("Beeaute ctpoky™),nl,
readIn(Dstr),
write_read_more(0,Dstr),
closefile(datafile).
write_read_more(_,"done") :-
nl, write(*" Press the space bar."),
readchar(),exit.
write_read_more(Index,Dstr) :-
writedevice(datafile),
filepos(datafile,Index,0),
pad_str(Dstr,Padstr,38),
concat(Padstr, "\10\13", Cstr),
write(Cstr),
writedevice(screen),
write("Beeaute ctpoky™),nl,
readIn(Dstr1),
Index1 = Index + 40,
write_read_more (Index1, Dstrl).
pad_str (Instr,Instr,Length) :-
str_len(Instr, Testlength),
Testlength >= Length,!.
pad_str (Instr,Padstr,Length) :-
concat(Instr,"-",Newstr),

IIporpamma 30. 3anuce naHHBIX B (ailyl IPSMOTO AOCTyIa



pad_str(Newstr,Padstr,Length).
pumep S. BeiBecTr Ha 3KpaH 331aHHYO CTPOKY (haiiyia mpsMOro JOCTYyIa M BblJlaya UX Ha IKpaH
[Mporpamma 31. BeiBog nanHbIX U3 (haitya mpsMoro gocryna
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.

3amaHue 1015 CaMOCTOSATEIBHOI pa6oThI
1) B (aiine 3amaHa TOCICAOBATEIBHOCTh LENBIX YHCET, HAWTH CyMMY YHCEN, MHPEIIICCTBYIONIMX TMEPBOMY
OTPHULIATEIEHOMY.
2) Tlepenucats nanHbie (aitna B 00paTHOM MOPSIIKE.
3) BriBecTH Ha 9KpaH JaHHBIC (aiina B HeyObIBAIOIIEM IIOPSIIIKE.
4) 3anmcatb pe3yJbTaT CIOKECHUsS YHCell, COAepKAIUXCs B paiilax B TPEeTHH.
5) TIlepenucath yncina u3 ¢aiiina B Ipyrou, JOMMCaB 3a KaKIbIM €ro KBaapar.

Jlaboparopnas padota 9. Co3ganue quHaMHYECKO# 0a3bl JaHHbIX. [Ipenukatel it paboThl ¢ 62301 JaHHBIX

st onrcaHust IpeJUKaTOB JMHAMUYECKON 0a30ii JaHHBIX NpeaHasHadeH pasaen database. baza nanubix (B/1) HaswBaeTcs
JMHAMHYECKOW TIOTOMY, YTO BO BpeMs pabOThl MOXKHO J100aBIISITh, YIAISATh COJEPIKaIIecs B HUX YTBEpKAeHU. Jpyras BakHas
0COOCHHOCTh AMHAMUYECKUX 0a3 TaHHBIX COCTOHUT B TOM, YTO OHA MOXKET OBITh 3alKcaHa Ha JUCK U CYUTaHa C JUCKA B
OIEPATUBHYIO NaMSITh.

WHorma npeAnodTuTeThHO IMETh YacTh nHpopMmanuu b/] B Bume yTBepxkaeHui ctatnaeckoit 1. DTu maHHBIE 3aHOCSATCS B
JUHAMUYECKYIO cpa3y IMocje akKTHBU3AIMK ITporpaMMbl. B o0mmieM ciydae, npeaukatsl ctatndeckoii b/ mMeror apyroe uMs, HO Ty
ke camyro (OopMy IPEACTABICHUS JAHHBIX, YTO M IPEIUKAThl JJMHAMUYECKOM.

IIpenuxatst qyg paboTel ¢ tuHaMu4deckoit B/1:

Asserta 3anocut HOBBII (akT B b/, HOBBIIi (hakT OMewaeTcs nepes BCeMH y)Ke BHECEHHBIMU YTBEPIKACHHUSIMH.

Assertz nomeniaer HoBbIH (GakT B B/] 32 BceMy MMEIOIUMHUCS YTBEPIKACHUIMHU.

Retract ynanset yreepxaerue u3 bJ1.

Save coxpaHseT HaxOIIyIocs B onepaTuBHON nmamsatu bJ] B TekcroBoMm ¢aiine. CHHTaKCcHC 3TOTO NMpeArKaTa TAKOB
Save(DOS_file_name)

consult(DOS_file_name) cuutbiBaet B namsth daitn b1

readterm(Domain, Term) ucnone3yeTcs 11 yTeHus u3 Qaiiia 00beKTOB, OTHOCIILIMXCS K ONPEIeICHHOMY B IpOrpaMMe
JIOMEHY.

Hpenukar findall mo3BosseT cobpaTh Bce uMetoluecs B 0a3e AaHHbIE B CIUCOK, KOTOPBIit MOXKET OBITh MOJIE3CH MPU
JanbHenIei padboTe.

B kauectBe npumepa paccmorpuMm b/l mo urpoxam ¢yréonsHBIX KoMaHn, B/l momyckaer creayromue onepanun: 1o0aBieHue,
yAalieHue W MPOCMOTP JaHHBIX. DTa mporpamma co3aaet b/ u cogepxut e€ B onepaTuBHOM namsTH. [[ist paboThI ¢ Helt
MCIIOJIB30BAJICS MPeAMKaT player ¢ aprymenTamu p_Name-uMs urpoka, K_name-Hassanue kiy0a, p_number-nomep urpoka, pos-
no3umus urpoka, height -pocr, weight-sec, nfl_exp-crax eictyruenwuii, college-yuebHoe 3aBenetue)

[porpamma 32. [lunamudeckas 6a3a qanHbIX «DyTOOIBHAS KOMaHAA)
Domains
p_name,k_name, pos, college = string
p_number, height, weight, nfl_exp = integer
Database
dplayer(p_name, k_name,p_number,pos, height,weight,nfl_exp, college)
Predicates



repeat
do_mbase
assert_database
menu
process(integer)
clear_database
player(p_name, k_name,p_number,pos, height,weight,nfl_exp, college)
error
Goal
do_mbase.
Clauses
repeat.
repeat:-repeat.
[*baza nanueix ¢hytoor™/
player("Usanos Usau","Croaprax",13,"3", 205,90,3, "TTTIN").
player("Tlerpos Iletp"," Tunamo",96,"n3", 185,78,4, "I'TK").
player("Cunopos lenuc","Jlokomotus",69,"8", 190,88,2, "T'TY").
player("Baceukun Unes","Topneno",5,"8", 195,80,5, "I'TTIN").
player("Anekcees Juma","LICKA",1,"s", 165,67,2, "I'TK").
player("Kapmos ITaBen","3enut",12,"u",170,74,1, "T'KK").
/*KOHEeIl HayaJIbHbBIX 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,
C\:r"lte(" B R R R R o S R T R R R R S R R S e e ")’nl,

write(" * 1. lo6aBnenue HoBoro urpoka 8 BJI * "),nl,

write(" * 2. Y nanenue urpoka u3s bBJ| *m,nl,
write(" * 3. [IpocMOTp JaHHBIX *™Mnl,
write(" * 4. BbIxoJ] U3 IpOrpaMMsl *M.nl,

't M kkhkhkhkhhkhhhkhkhkhhkhkhhkkhkkhkhkhkhhkkhkkhkhkhkhhkhkhhkhkhhkkix ! I
write nl,

write(" IMoxanyiicta, caenaiire cBoit Bei6op 1,2, 3 or 4 : "),
readint(Vibor),nl,process(Vibor),Vibor = 4,1.
/* Jlob6aByienne nHpopmaimu oo urpoke B bJI */
process(1) :-
makewindow(2,7,7," lo6aBnenue nanubix",2,20,18,58),shiftwindow(2),
write("BeauTe, moxanyiicra:"),nl,
write("WUms urpoxa: "), readIn(P_name),
write(""Haspanue kiny6a: "), readln(K_name),
write("Homep urpoka: "), readint(P_num),
write("Tlo3umuro: "), readln(Pos),
write("Pocrt: "), readint(Ht),
write("Bec: "), readint(Wt),
write("Crax BeicTyuIeHuit: "), readint(Exp),
write("HasBanue yueGHoro 3aBenenus: "), readln(College),
assertz(dplayer(P_name, K_name, P_num,Pos,Ht,Wt,Exp, College)),
write(P_name," no6asnen 8 BJ1"), nl,!,
write("Press space bar. "), readchar(_),
removewindow, shiftwindow(1).
[* Y naneuue */



process(2) :-
makewindow(3,7,7,"Y nanenue manusix",10,30,7,40),shiftwindow(3),
write("Beeaute umst yaaiasemoro urpoka: ), readln(P_name),
write(P_name," ynanen u3 BT "), nl, !,
write("Press space bar."), readchar( ), removewindow,
shiftwindow(1).

/* TIpocMOTp maHHBIX 00 UTpOKe™/

process(3) :-
makewindow(4,7,7," TIpocmotp ", 7,30,16,47), shiftwindow(4),
write("Beexute umst aist pocmortpa: "), readin(P_name),
dplayer(P_name,T_name,P_number,Pos,Ht,Wt,Exp,College),nl,

write(" YIMs urpoka :",P_name),nl,
write(" Haspanwue kny6a : ", T_name),nl,
write(" Homep urpoka : ",P_number),nl,
write(" Tlo3urms : ", Pos),nl,

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

write(" Bec 2" Wt),nl,

write(" Crax Beictyruienuii : ",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 coxanenuro, nanubix ver."),nl,
write("W3sunuTe, moka!"),nl,!,
write("Press space bar."),readchar( ),
removewindow,shiftwindow(1).
[* Beixon */
process(4) :-
write("To noBbix Bctpeu! ),readchar( ),exit.
[*O6paboTka ommbku™/
process(Vibor):-
Vibor<1, error; Vibor>5, error.
error:-
write("Tloxanyiicra Beibepute uucio ot 1 10 4"),
write("(Press the spase bar to continue)"),readchar( ).

3anaHue 1719 caMOCTOSAITEIbHON padoThI
Momudunupyiite nporpaMMmy, 100aBUB B MEHIO ITyHKTHI:
BrIBoz crincka HTPOKOB.
CoxpaHeHHUE JaHHBIX B (aii.
Bri0opka naHHbIX 10 1 U3 TpeX KpUTEPHUEB.



Jlabopatopnast padora 10. [Ipumenenne s3bika 1 penienus 3aga4d MN. Co3nanne sKCHEpTHBIX CUCTEM
Hpumep 1.Paccmorpum npumep IC 1yt naeHTHdUKAMK TOpoIbl codak. OHa TOMOraeT NOTEHIIMAIbHOMY XO35IMHY BBIOpaTh

MOPOJy COOAKH B COOTBETCTBHUE C ONPEICIICHHBIMU KPUTCPUSIMH.
B nmannoit OC UCHONB3YIOTCS CIEAYIOIUE XapaKTCPUCTHKH:
KopoTkas mepcTsb;

JnvHHas mepceTs;

Poct mensmie 30 110iMOB;

Poct MensIe 22 110WMOB;

HuskomnocaxeHHBIN XBOCT;

JnuHHBIE ymIu;

Xopoumii xapakTtep

Bec 6onbrre 100 dhyHTOB.

N~ E

Ka)KZ[aH XapaKTCPpUCTHUKA IJIsL KOHerTHOﬁ TOPOJabI 160 BCpHa, b0 He BCpHa. ﬂﬂﬂ Ka)ka0M MOpOoJAbI CIIPABCAJIUBLI CICAYIOIINEC

XapaKTCPpUCTUKU!

XapakTepUCTHKH COOaK

ITopona XapaKTepUCTUKU
AHTIIMHCKHNA Oyba0T 1,457
lNonuas 1,4,6,7
Jor 1,3,6,7,8
Awmep.roHUas 1,5,6,7
Koxkep-cnanmaie 2,4,5,6,7
Wpnannackuii cerrep 2,3,6
Komm 2,357
CenbepHap 2,5,7,8

*DKermept 1Mo mopoaaM codax™/
/*Ha3nauenwue: 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,"aurnuiickuit 6ynpaor”,[1,4,5,7]).
rule(2,"ronuas",[1,4,6,7]).
rule(3,"mor",[1,3,6,7,8]).
rule(4,"amepukanckas ronvas",[1,5,6,7]).
rule(5,"kokkep-cnanuens",[2,4,5,6,7]).
rule(6,"upnannckuii cerrep”,[2,3,6]).
rule(7,"komnu",[2,3,5,7]).
rule(8,"cenbepnap",[2,5,7,8]).

/*XapakTepuctuku’*/
cond(1,"kopoTtkomrepcTras").
cond(2," namuHOIIIEpCTHAS").
cond(3,"pocrt Huke 30 mroiiMoB").
cond(4,"pocrt Huke 22 mr0iMoB").
cond(5,"Hu3KONOCAKEHHBINA XBOCT").
cond(6,"6onpiune ymu'").
cond(7,"xoporuii xapakrep").

Tabmuma 13.

Iporpamma 33. «DxcmepT mo mopogam codak



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

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

repeat.

repeat:-repeat.

[*BoiBox MeHIO*/

show_menu:-
repeat,
Write(" ***************************") , n I ,
write("***** [Jo6po moxkanmoBaTs!*****") n|,
write("* *M,nl,
write("***** 1 -KOHCYNIBTALUS ¥ ¥ ¥ > ****") ]
Write("*****2'CHI/ICOK**************") , n I ,
Write("*****S'BBIXOI[* skeoske sk skeosko sk skoskok sk skok sk *")’nl’
write("* *).nl,
write("****Cnenaiite cBOM BEIOOp****'") nl,
readint(X),
process(X),fail.

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



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

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

3agaHus 1J15 CAMOCTOSITEJILHON padoThI

Pa3paboTath 3KCTIEPTHYIO CUCTEMY, TEMY BBIOpATh caMOCTOATENbHO. OTYET JOIDKEH COIePKATh CIETYIOIIIE
ITyHKTBI:
Tema OC.
Ha3nauenue, BO3MOXHOCTH IPOTPAMMBL.
PaspaboTath CTpyKTypHO-(YHKIIMOHATIBHYIO CXEMY.
Omnpenenuts 06a3y 3HaHUH, pa3paboTaTh MEXaHU3M BBIBOJIA, HHTEP(EHC MPOrpaMMEI.
ITo xakuM mapaMeTpam MporpamMmy MOKHO OTHecTH K kiaccy DC.

appwbE

JlabopatopHas pabota 11. [IpumeHeHIe HEHPOCETEBOTO IPOTHOZUPOBAHUS
npH oadope KaapoB

OcHoBHbIE BO3MO:KHOCTHU nporpammbl NeuroPro

e  CosznaHue HEUPOIPOEKTA;

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

e  PenaktupoBanue (aiina JaHHBIX;

e  JloOaBneHue B HEHPOMPOEKT HEHPOHHOI CETH CIOMCTON apXUTEKTYPhI C YUCIIOM CJI0eB HeHpoHOB oT 1 1o 10,
YHCIOM HeHpOoHOB B citoe — 10 100 (dnciio HeHpoHOB I KaYKAOTO IO CETH MOXKET 3a7aBaThCs OTACIBHO);

e  BriOop anropurma o0y4eHus, Ha3HaueHHEe TpeOyeMOil TOYHOCTH ITPOTrHO3a, HACTPOKKA MapaMeTPOB HEHPOHHOM
CeTH;

e  OOy4eHue HEHPOHHOW CETH PELICHHUIO 3aJaul MPEACKa3aHNs I KIacCH()UKAIINY;

e  TectupoBaHUe HEHPOHHOM ceTH Ha (haiiie JTaHHBIX;

e  BruncieHue nokasaTeneil 3HAUMMOCTH KaXJIOTO U3 BXOAHBIX CUTHAIIOB JUIS PELICHUS 3aJa4l, COXpaHEHUE
BBIYMCIICHHBIX ITOKa3aTeliel 3HaYMMOCTH B (aiiie Ha IHCKe;

e  VhpoluieHue HEMPOHHOMU CETH;

e T'eHepauus M BU3yaJn3alus BepOaIbHOTO ONHMCAaHUS HEHPOHHOI! ceTH. PegakTupoBaHue U cOXpaHEeHHE
BepOaJIbHOrO OMKMCAHKsl HEHPOHHOM ceTH B (aiiyie Ha TUCKe;

e  CoxpaHeHHEe HEHPOIIPOEKTA.

®opmartsl ¢aiijioB

B xadecTtBe (aitioB maHHBIX (CoAep KalIMX OOYYaroIIy0 BBIOOPKY [UIS HEHPOHHBIX CETeH) MCIIONB3YIOTCS (aitmbsl GopMaToB
DBF(tdhopmater makeroB Dbase, FoxBase, FoxPro, Clipper) u DB (Paradox). Bo3moxxHO uTeHIE U pefakTHpOBaHHE THX (HailioB U
cOXpaHeHHe W3MEHEHHBIX (ailioB Ha jaucke. IlporpamMma He HaKIAABIBACT OrpaHMYCHHH Ha 4MCIO 3amucedl (cTpok) B (aiine
JAHHBIX.

Hurepdeiic nporpamMmsl

s Toro, 4TOOBI chenaTh AKTHBHBIMU ITYHKTBI MEHIO IIPOTpaMMBI, HEOOXOIMMO OTKPHITH (haily, copepkamuii BXOIHYIO
uHbOpMANHIO U co3aanus Heipocetn. Takum daitmom seisiercss daitn popmara dbf. Ero MoxHO co3marte caMOCTOSITETBHO B
nporpamme Excel 2003 mti oTKpBITh yKe co3nanublii B hopmare dbf paiin.

lexunTe no kHonke Co3/aTh, B HOBOM OKHE HakMUTE OTKPHITH (aiin nanubx. OTKpoiiTe daii.

OTkpBITHI (aiin oToOpakaeTcss B COOCTBEHHOM OKHE, TJIE€ HPEIOCTaBISIETCS BO3MOXKHOCTB €ro peAakTHpoBaHus. [Ipm
MOAKIIIOYEHHOM (haiiie JaHHBIX MOKHO IPOBOJUTH OTIEPALIMH CO3JJaHUs HOBBIX CeTel, NX 00y4eHHs, TECTUPOBAHUS U YIPOILICHUS.

Jst co3nanust HOBOM HEWpPOHHOW ceTH HeoOXOIMMO HaXkaTh KHONKY “HoBast ceTp” B OKHe HEHPONPOEKTa M 3alOJIHUTH OKHO
JUIl CO3[aHMs HEHpPOHHOW CeTH: NOATBEPAUTE CTATyChl BXOJIHBIX IOJIEH, BBIXOJHOTO MOJIs, YycTaHoBUTe Tum mnons -
KOJINYECTBEHHBIH, Ha BkIajgke CTpyKTypa CeTH YKaXKMT€ UYUCIIO CJIOEB HEHPOHOB M 4YUCIO HEHpoHOB B cioe. Haxkmure xHOIKy
Co3nats.

Jlanee paccMOTPHUM CTaBIINE AKTUBHBIMHU ITYHKTHI MEHIO ITPOTPaMMEI.

MeHro mporpaMMBI COAEP)KUT CIETYIONTNE ITyHKTHI, OTHOCAIINECS K HEHPOHHBIM CETAM M paboTe C HUMHU:

®@aijij - 6a30BbIe onepannu ¢ (paitnamu, BKIIIOYasi CTaHIAPTHBIE OIIMH: CO3/1aTh, OTKPHITh, COXPAHNUTH, COXPAHUTh KaK, BBIXO/.

HeiipoceTs - onepannu ¢ HeHpOHHBIMH ceTsiMH. Oriepanys BBIOTHSAETCS HaJl aKTUBHON B JaHHBIII MOMEHT B HEHPOIIPOEKTE
HEWPOHHOM CEThIO U BKIIIOYAET B CE0sI CIICTYIOLINE ONIINU:

* OOyucHue - 00y4eHHE HEMPOHHOM CETH;

 TecTupoBaHue - TECTUPOBAHUE HEHPOHHOU CETH;



* CokpallleHHe YKCiIa BXOIHBIX CUTHAJIOB - Y/laJleHHe HauMEHee 3HaUMMbIX BXOJHBIX CUTHAJIOB;

+ CokpallleHHe YKCiIa CHHAIICOB - Y/laJIcHHE HauMeHee 3HaUMMbIX CHHAIICOB CETH;

* CokpallleHHe YKcia HEOJHOPOIHBIX BXOJIOB - yIaJleHHe HaUMEHee 3HaYMMbIX HEOHOPOAHBIX BXO/I0B HEHPOHOB CETH;

* PaBHOMepHOe ympolleHHE CETH - COKpalleHHe YHCIa NPUXOJIIIMX Ha HEWPOHBI CETH CHUTHAJIOB JO 3aJlaHHOTO
TMOJIB30BATEIIEM;

* buHapu3anus CHHAINCOB CETH - PUBEACHHE 3HAYCHUIT BECOB CHHAIICOB M HEOTHOPOIHBIX BXOJOB HEIPOHOB K 3HAYCHUSM -1 1
1

* BepbOanm3anus - reHepanus BepOaIb-HOTO OMMCaHusI HeHPOHHOH ceTH;

* 3HAYUMOCTB BXOJIOB - IIOJICUET M OTOOpaKEHHE 3HAYMMOCTH BXOAHBIX CUTHAJIOB HEHPOHHOM CeTH;

. BOSMyIHeHI/Ie BECOB CHHAIICOB - J00aBIeHNE CﬂiqaﬁHBIX HOHi aBOK K B€CaM CHHAIICOB CCTH.
& NeuroPro 0.25

©ain Mpaska | HeifpoceTe HacTpolika OkHo Help

Ol E DbyueHue. .. g
TecTvposaHwe
AHanMs 0by4aHoLLErD MHOMKECTES. .., R
HefpoHHe!  COKPALUEHWME YMCIE BX0AHEIX CATHANDE. ..
m COKPAELLEHWE HWCIE HEADOHOB ... T—

PaBHoMEDHOE YNPOLWEHWE CETH...

COK]JELLLEHME YACNa MHaNooe ...

COKDELIJ.EHHE YHMONa HEOAHOPOAHBIX EXOA0E...
EMHEDPEELIMH B2C0E CMHaNCo0E M HEQAHOPOAHBIX EXOAOE. ..
Bepbanmzauma HoanuTe ceTk
SHEYMMOCTE BXOAHBIX JArHanos CETH

Konusa ceti

BozMylL.eHWe BECOE CHHANCOE. .. MapameTpel

Pain naHHe DidaHHee NPYVOBHIA. dif

OTEPEITE chafn OaHHEX |

Hacrpoiika - onepauuu no HacTpoiike HEHpoHHOW ceTu. HacTpoilku nelcTBYIOT B Ipelenax HEMpOoNpoeKTa, COXpaHsIIOTCs B

(1)31‘/’1)16 HeﬁponpoeKTa M BOCCTAHABJIMBAIOTCSA IIPU €r0 YTEHUH ITPOrPaMMOH.
& NeuroPro 0.25

©ain Mpaeka HelpoceTs | Hactpoika OkHo  Help

MeToa ONTHUMM3ELIK paaueHTHBIM o
0| @] ¥ ]
HopMa HaKonneHMa 3Ha4MMOCTH 4 MoandmupoBaHHEN ParTan
Beca AMHAPW30BAHHEIX CMHEMNCOE » @ ConpaxeHHbIE MPAAWEHTEI
PaclwmpATE 3a0a4HKK NPHM KOHTPACTMPOBaHWK BX040B BFGS
HeHpoHHEIE CeTH: TIPS O e TFT,
I!ﬁg_ Huono exonHex noned: 19 [ Hopagcer
Hucno Exo00E CETH: 14 :
HYCno BXOOHEX Nonei: 1
YWD ERXOO0E CETH: 1 konu1s ceti
Cnoid 1: 10 HEMpOHOE
Cnoi 2: 10 HelpoHoe YnanuTe ceTh

Cnoid 3: 10 HERpOHOE

[NapareTpel

OHHI/II/I JAHHOT'O IMYHKTa MEHIO!

* MGTOJI OIITUMHU3ALUNA - BBI60p METOAAa OIITUMHU3ALIUN I 06y11eH1/m cetu. U3 TPEX PCAJIM30BAHHBIX B HACTOAIIECC BPEMS B ITPO-
rpaMMe MeTOAOB (TPaJMCHTHBIA CITyCK, MOAU(HUIMPOBAaHHEIA napTaH-MeTon (ParTam) m MeTon compspKeHHBIX TPaJUCHTOB) IPU
CO3JJaHUU HEHPOIIPOEKTa aBTOMaTHuYeCcKu npeiaraetrcs ParTam.

* HopMa HakoIUIeHHs] 3HAYMMOCTH - BHIOOP HOPMBI HAKOIUICHHS IPaJMeHTa IPH MOACYETe MoKa3aTenell 3HAYMMOCTH, HHAYE TO-
BOpsI, MTOKA3aTeIh COBOKYIMHOW OMIMOKU ceTH. [Ip co3maHMM HEWpOIpOeKTa aBTOMATHYCCKH BBIOMPACTCS HOPMa B BUJEC CYMMEI
MOJYJIEH.

Cokpalenue 4YucJia HEOAHOPOAHBIX BXO/IOB - yJaJleHHE HAaUMEeHee 3HAUMMBIX HEOJJHOPOIHBIX BXOJJOB HEUPOHOB CETH;

PaBHOMepHOe ymNpolleHHe CeTH - COKpAalleHHE 4YHWCIa MPUXOASAIMNX Ha HEWPOHBI CETH CUTHAJIOB JIO 3aJaHHOTO
MIOJIb30BATENEM;

Bunapu3zainusi CHHANCOB CeTH - IPUBEJICHNE 3HAYSHUI BECOB CHHATICOB M HEOTHOPOIHBIX BXOJIOB HEMPOHOB K 3HAYEHUSM -1 1
1

Bep6anuzamust - reHepanys BepOaTLHOTO ONMMCAHKS HEHPOHHOM CceTH;

3HAYNMOCTH BXO/IOB - [IOJICUCT U OTOOPAXKCHUE 3HAUUMOCTH BXOIHBIX CUTHAJIIOB HEUPOHHOM CETH;

Bo3myienne BecoB CHHAIICOB - JT00ABICHHE CIyYailHBIX IIOMPABOK K BECAM CHHAIICOB CCTH.



Hactpoiika - onepanuu no HacTpolike HeilpoHHoH cetn. HacTpoliku AeHCTBYIOT B Mpeaenax HeHpOIpoeKTa, COXpPaHsSIOTCS B
(haiine HePONPOEKTa U BOCCTAHABINBAIOTCS IIPH €0 YTEHUH IIPOTrPaMMOii.

Onuuu JaHHOTO IMYHKTa MEHIO!

Merto onTUMHU3aIUY - BEIOOP METO/a ONTUMHU3AIMHK AJIs1 00ydeHus ceTh. M3 Tpex peaM30BaHHBIX B HACTOSILEE BPEMS B IIPO-
rpaMMe METOJOB (IpalMeHTHBIH CIyCK, MOAM(GUIMPOBaHHBIN napraH-mMeToa (ParTam) u MeToJ CONpsHKEHHBIX T'PaJUEHTOB) IPH
CO3JaHUM HEHPOIIPOEKTa aBTOMAaTHYeCKU npenaraetcs ParTam.

Hopma HakomieHus 3Ha4MMOCTH - BEIOOP HOPMBI HAaKOIUICHHS TPAIMEHTa MIPH MOJICUETE TTOKa3aTesiel 3HaYMMOCTH, HHAYE Io-
BOpsI, TIOKa3aTellb COBOKYNHOM ommOku cetu. Ilpm cozmanum HEHpONpOEKTa aBTOMATHYECKH BBIOMPAETCS HOPMA B BHIE CYMMEI
MOJAYJIEH.

ITocranoBKka 3agaun

[Ipu npueme Ha ciyx0y B opransl BHyTpeHHHX jen (OBJl), moctymieHnu B BhicIee 0puandeckoe yueOHoe 3aseqenne MB/]
P® kaxaplii KaHAMIAT MPOXOJUT OOCIIEOBAHUE C IIOMOIIBIO Pa3JIMYHBIX METOJAUK, HANpPaBICHHBIX Ha ONEPAaTHBHOE U yIOOHOE
oOcneioBaHUE IICUXOJOTHYecKod cdepbl HMHAMBUAA (MOTHUBBI, II03HABATENILHBIE IIPOLECCHl, CaMOOIEHKA, JIMYHOCTHBIC
0COOEHHOCTH, COIIMAILHO-TICUXOJIOTNYECKUE KauecTBa U Jp.).

OnHako AaHHbBIE, MOJYyYEHHBIE B pe3yibTaTe OOCIEJ0BaHUS, B JallbHEHIIEM HCIONB3YIOTCS Hed(dekTuBHo. B 3T0# cBs3M
BO3HHKACT HEOOXOAWMOCTh Pa3pabOTKH METOAWKH, MPUMEHEHHE KOTOPOH MaBaio OBl BO3MOXHOCTH COIOCTABISTH PE3YIIBTATHI
TECTHPOBaHUS CIymaTeNeil BeicMX ydeOHBIX 3aBeneHnit MBJ/] P® c¢ cocrosHMeM WX ycmeBaeMOCTH, OUCHUILUIMHBI, a TaKXKe
3¢ exkTHBHOCTRIO nanbHeimel padoTsl B OB/l 11 oCyIIecTBIATE MONIEPKKY 0OOCHOBaHHBIX PEIICHUH P IPUEMe JIHII Ha CITyKOy
B OB/l wm Ha yueOy B BhIcIme y4deOHbIe 3aBeneHus MBJ] P®. MeHHO Takas MeTomMKa MO3BOJHT Oojiee KadyecTBEHHO
OCYIECTBIIATh MMOAOOp coTpynHukoB B OBJ] u cimymarenedl ans BBICIIMX FOPUAMYCCKUX M IIOKAPHO-TEXHHMUYECKUX YUCOHBIX
3aBesienuid MB/[ PO.

Jlg mocTpoeHuss HeHpoceTeBO MOIEM U €€ MPAKTUYECKOTO NMPUMEHEHHS HCIIONb30BaJIICh PEe3yIbTaThl TECTUPOBAHUS JIUI,
MOCTYMAIOIKUX Ha yueOy B JlampbHeBOCTOUHBIN ropuandeckuii nHCTUTYT MBJ] P®. O6yuaromiast BEIOOPKA COCTOUT U3 PEe3yJIbTATOB
tectupoBanus 270 abutypuentos JIBIOU MBJ/I P® nuuHOCTHBIM OmnpocHUKOM KeTTena M OIEHOK COCTOSIHUS MX TUCIUTUIMHBI,
YCIIEBAEMOCTH, a TaK)Ke OLEHOK 3((EeKTHBHOCTH MX mocienyromeil padorst B OBJl. PacmmdpoBka oneHounsix mkan Kerrena
npuBe/icHa B Ta0I. 1.

Tabmuna 1 — MaTepripeTanus oneHOYHBIX GakTopoB KeTrrena

®daxTop WuaTepnperanus pakTopoB
Bl
A «3aMKHYTOCTh — OOIINTEIbHOCTH
B CUHTEIIICKT»
C «OMOIMOHAIbHAsI HEYCTOMYMBOCTh — AMOIMOHAJIbHASL YCTOHUMBOCTE)
E «MOJYMHEHHOCTh — JIOMHHAHTHOCTb)»
F «CHEP’)KaHHOCTh — SKCIPECCUBHOCTHY
G «IOJIBEP)KEHHOCTh YYBCTBAM — BBICOKAsi HOPMATUBHOCTD ITOBEJICHUS)
H «pobOCTh — CMENOCTH)
I «OKECTKOCTh — YYBCTBHUTEILHOCTH)
L «JIOBEPUYHBOCTh — II0JI03PUTEILHOCTHY
M «IPaKTHYHOCTh — Pa3BHTOEC BOOOpasKEHUE
N «IPSIMOIMHEHHOCTh — AUIIOMaTHYHOCTHY
8] «YBEPEHHOCTb B ce0€ — TPEBOYKHOCTH)
Q1 «KOHCEPBAaTH3M — PaJHKaIN3M»
Q2 «KOH(OpMH3M — HOHKOH(OPMH3M»
Q3 «HU3KUH CAMOKOHTPOJIb — BBICOKHH CAMOKOHTPOJIbY
Q4 «paccyiabIeHHOCTh — HaNpPsDKEHHOCTHY

OOy4eHHBIE COOTBETCTBYIOIIMM 00pa3oM McKyccTBeHHbIe HelipoHHble ceTH (HC) cMoryT nmporHo3upoBaTh JUIs MOCTYHAIOLIET0
B JIBION MB/JI P® o1ieHKy COCTOSHUS TUCITUTUIMHBI U YCIIEBAEMOCTH C TOPU30HTOM MPOTHO3UPOBaHUS 4 rona u 3HPeKTUBHOCTH
ero TmocleAyrmeil padoTel ¢ TOPU30HTOM TnporHosupoBanus 7 jer. OOyuenme HC menmecooOpasHO NPOM3BOAWUTH Ha
HeliponmuTaTope Neuropro 0.25, KOTOPHIH YCIENTHO MPUMEHAETCS TS PEIICHNS Pa3TUYHBIX HEPETYJIPHBIX 3a1ad.

IMoc/ien0BaTeIbHOCTH BHINOJHEHHST PadoOThI

1. 3anyck nporpammuoro Hefipoumuratopa «NEUROPRO 0.25x.
«I1TYCK» — «ITPOTPAMMBI» — «NEUROPRO» — «NEUROPRO 0.25» (Mnu sipneik Ha pabodeM croie)
2. Hauaio paGoTsl B HelipouMuTaTope.

«DAMII» — «CO3ATh» — «OTKPBITh ®AWIT JJAHHBIX»

OtkpeiTh Qain nanaeix JBIOWM.dbf, comepxammii pe3ynbTaThl TECTUPOBAaHHMS M OSKCIEPTHBIC OLIEHKH IPOTHO3MPYEMBIX
rmapaMeTpoB, HEOOXOUMBIE JIT OOYICHHS CETH.

[[lenxkHYTH TE€BOW KHOMKON MBIIIH (J1.K.M.) Ha MpeABIAYIIeM okHe (6e3 MMeHN)



Haxare knonky «HOBAS CETby.

VY CcTaHOBUTH BXO/BI U BBIXOABI CETH:

none «NOMER» He ucnomns3yercs;

nosne «DISCIP» e ucnoms3yercs;

none «USPEVA» He ucnons3yercs;

noae «KRABOTA» BeIXOIHOE, THII IIOJIS KOJWYECTBEHHBIM, TOYHOCTH 0,1.

3. 3amaTh CTPYKTYpPY CETH:

YHCJII0 CII0EB — 1;

YHCII0 HEHPOHOB — 16;

xapakrepuctuka — 0,1.

Haxars xHomiky «CO3/IATb».

B BepxaeM MeHio Haxath «<HEPOCEThy — «OBYUYEHME» — nocie okoruanus o6yuenus — «OTOBO».

OnpenenuTs MUHUMANbHOE KOIUYECTBO HEHPOHOB ISl pellieHHs JaHHOM 3a/1auu:

4. Haxatp «KOIIUSA CETW».

5. B «CTPYKTYPE CETU» u3MeHuTh KOJIMYECTBO HEHPOHOB.

Hanee ¢ 1. 3 1o 1.4 BKIIOYUTENIBHO.

IIPOTHO3UPOBAHNE.

6. lllenkHyTH J.K.M. Ha TaONUIIE C JAHHBIMH.

7. Beibpats cnemyroutue myHKTH MeHIO: «TABJIMLIA» — « JOBABUTD 3AIINChy.

Co3nate HOBBIA TYHKT (Ne 271) U 3amoNHUTE €ro MPOW3BOJIBHBIME YHCIaMH, B quamazoHe ot 1 10 10 (mepememierne Mexmy
cronbramu kHOTKOH «TAB»Y mim «cTpenka BpaBoy), KpoMe KOJIOHKH porHozupyemoro napamerpa (PABOTA).

lenkHyTH 1.K.M. Ha npeasiayiem okHe (bes nmenn).

13 Bepxuero Menio Beibpats «HEMPOCEThy — « TECTUPOBAHUE.

[TepemecTuThCSl B KOHEL TAOJIHIIBI U TIOCMOTPETh 3HAYSHUE TPOTHO3UPYEMOT0 ITapaMeTpa.

3aKpBITh OKHO TECTUPOBAHUS.

8. OreHka CeTbI0 3HAYMMOCTH BXOJHBIX CUTHAJIOB (B HAIlleM clydae OIEHOYHBIX mIkan KerTena, 3a KakJoH M3 KOTOPBIX
CKpBIBA€TCS YepTa Xapakrepa).

«HEMPOCETb» — «3HAUYMMOCTb BXOJHBIX CUTHAJIOB.

BeimumuTe caMble BaXKHBIE, C TOUKU 3PEHHS CETH, OLCHOYHBIC IKAJBI U 3aKPOWTE OKHO.

9. IloBTOpHTH ¢ 1.2, HCTIONB3YA B KadecTBe mporuoszupyemoro mapamerpa «AVUCHUIIJIMHY» u «YCIIEBAEMOCTb» (mo
ouepenn).

TosKkcnepuMeHTHpoBaTh ¢ ynpouierneM cetn «<HEMPOCETby — «YIIPOILLIEHHE.

10. Tlonp3ysich MOTyYEHHBIMH AWArpaMMaMi 3HAYMMOCTH BXOJIHBIX CHUTHAJIOB C(OPMYIHPYHTE B KauecTBE BBIBOJA, KAaKHE
KadyecTBa JIMYHOCTH, Mo KerTeny, BIMSIOT HAa NUCHUILIMHY, YCIIEBAeMOCTh M 3((PEKTUBHOCTH pabOTHI BBITYCKHUKOB BBICIINX
yueOHbIX 3aBefieHuit MB/[ PO.

11. OpopmMuth OTUET.



JlabopatopHnas pabota 12. HelipoceTeBoe mporHo3upoBaHue KojacOaHHiH KOTHPOBOK BATFOT

Kypec gonnapa CLUA k pocchilckoMy py6nio Ha cerogHs 6 despans 2015, cocTaeun 68.6113.

fata Kypc Msmenenun  Mun:39,7417 Makc:69,6640 Okt 07, 2014 - der 06, 2015
06.02 68.6113 3.1643 1 chart by amCharts.com
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ITocmanoska 3a0auu
[TporHo3upoBaHue KakuxX-IMOO HECTAOWIIBHBIX JKOHOMHYECKHX II0Ka3aTelleil COMPSHIKEHO C MHOXKECTBOM TPYIHOCTEH,
OOYCIIOBJICHHBIX pa3inuHbIMK  (QakropamMu. OJHAKO KPaTKOCPOUHBI NHPOrHO3 BO3MOXKEH M 3()(EeKTHBHO NpUMEHsSETCS B

AQHATMTHYECKOH paboTe pa3INIHBIX OPTaHU3AIIH.

1. CocraBere B MS Excel tabnuny, comepxkamryto korupoBku BamoT ¢ 01.01.2015 r. mo 06.02.2015 r.
(Ha3BaHUS CTOJIOIOB IHIITNTE AHTTHACKAMH OyKBaMH).

Tabmmma 2 — O¢urnmansaeie Kypest IB PO (USD,EUR) Ha stHBaps, dheBpans 2015 1.

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




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

Coxpanure Tabmumy B ¢Gopmare Excel (mmst manpHeiimero penaktupoBanus) u B ¢Gopmare DBF4 (mas pabGotel B
Heifiponmutatope). Coxpanenne B popmate DBF4 BosmoxHo Tonpko B Excel 2003.

Cospaiite, 00yauTe, IPOTECTHPYUTE, YIIPOCTHTE  BepOAIN3yiTe HEHPOHHYIO CETh.

3. I[To oOyueHHOII HEHpPOHHOW CETH BHIIOJHUTE NpPorHO3  Kypca mpommapa CIIA ¢ ropu3zoHTOM
nporao3upoBanns 3 aus (¢ 07.02.2015 mo 09.02.2015).

4. Ioctpoiite B Tabmmanom penakrope EXCEL nuauro Tpenna ¢ ypaBHeHHEM B BUIE TTOJTHMHOMA 2 CTETICHH
1 TIPSIMOM) W BBITTOJTHUTE TPOTHO3 Briepen. [IpoBeauTe KOppesIHOHHBIN aHAJIN3 TIOKa3aTeNeH.

5. CpaBHMTE pe3yJNbTaThl IPOTHO3UPYEMBIX MapaMeTpOB, MOJYUYCHHBIX C HCIOJIB30BAaHHEM HEHPOHHBIX
cereif u Excel.

6. JIOTOIHUTE CaMOCTOSATENBHO U OTpeaakTupyiite B MS EXcel Tabmuiry, KOTUPOBKaMH APYTHX BaJOT (HE

Mmenee 5). Kypcsl BaioT mpuBeneHsl B mpunoxeHud. Hanpumep, aBcrpanuiickuii motap AUD/RUR, anrnmiickuii
oyur crepiuuros GBP/RUR, matckue kpoust 10 DKK/RUR, mBenckue kponst 10 SEK/RUR, ykpauHCKHe TPUBHBI
10 UAN/RUR, typeuxkue mupsi TRY/RUR, miBeitnapckue ¢panku CHF/RUR, smonckue iensr 100 JPY/RUR
(23,2498) u np. [Mocnemuss komonka — gomnap. Coxpanute Tabmuiy B popmate DBF 4, KoTOpEIi moamepKuBaet
nporpaMma Hel{pouMHUTaTop. BHIOMHUTE MPOrHO3 KOTUPOBOK BAJIOT C TOPU3OHTOM IPOTHO3UPOBAHUS 3 JTHSL.

7. Crenaiite BBIBOABI M 0)OPMHUTE OTUET IO BBIIOJIHEHHOH TabopaTopHOH paboTe.

JlabopatopHas pabota 13. HefipoceTeBoe pacmo3HaBaHUE CIOKHBIX 00pa30B (TEKCTa)

Yacts 2

Yacre 1

1. Banycrute Microsoft Excel.
2. OcraBbTe NEPBYIO CTPOKY ITyCTOIA.
3. MHcmoms3ys mudpoByro koaupoBky 0ykB (A-1, b-2, B-3, ['-4...), 3anmmmte apyT MOJI IPyroM ClieBa HAIpaBO TPU

cioBa CAJIBAO, AEBET, KPEJUT (xon kaxmol OYKBBI B OTAEIBHOH sUeiiKe), TPOHYMEPOBAaB CTPOKH B TOCICIHEM
cToJone.

4. BeigenuTe MONYYEHHYIO TaOIUIy (B T.4. M OCTaBICHHYIO ITyCTOW MEPBYIO CTPOKY) H coxpanute B hopmate DBF

4. Otkpoiite ¢aitn uepes mporpammy NEURO PRO 0.25 («®ANJT» — «CO3JIATh» — «OTKPBITh ®AWII JIJAHHBIX»).

5. Haxwmure knonky «HOBAS CETby» u 3aiaiiTe BBIXOJHBIM CUTHAJIOM CTOJIOEI] C HyMepaluen CTPOK.

6. Ycranosure TourocTh 0,01.

7. Haxwmure kHOnKy « CO3ATb».

8. B Bepxaem MeHio Haxkmute «HEMPOCETh» — «OBYUEHME» — nocie okonuanus o6yuenus — «COTOBO.
9. IleaxHuTE JI.K.M. Ha TaOJIUIIE C TaHHBIMH.

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

11. CozpnaiiTe HOBBII IIYHKT, HAITICAB MIU(PpaMH JIFOO00E CIOBO C OMIHOKOI.

12. Cuopornosupyiite, ucronb3ys «Helipocetb» — «TecTupoBaHUe».

[TporHozupyemslit mapameTp JA0JDKEH OBITH OJM3KUM K ITOPSAAKOBOMY HOMEPY CJIOBa.

1. Banycrure Microsoft Excel.
2. OcraBbTe NMEPBYIO CTPOKY IYCTYIO.
3. Hcnons3ys umdppoByro koampoBky OykB (A-1, b-2, B-3, I'-4...), HanumuTe B CTPOKY TpH OIpEICICHUSI

(manpumep, moporosasi, JHMHEWHas, CHTMOMJaibHas1). B cienyromeil cTpoke HalWIIMTE APYryl0 BapHaluio IMOHATHH,
nepeOpaB, TAKUM 00pa3oM, BCE€ BO3MOXKHBIE BapHaHTHI (JIOJDKHO IMOJYYUTHCS 6 CTPOK C pa3HBIMHM coueTaHMAMH IHp).
[Iponymepyiite nosy4eHHbIe CTPOKU nudpamu ot 1 110 6.

Tabanna 3. — Koguposka andasuta 1o HOPSIKOBOMY HOMEPY OYKB

A b B r )i E E K 3 "
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y ) X 11 q 11| 1] b bl b
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4. Belnenure noiay4eHHY Ta0nuiy (B T.4. M OCTABJICHHYIO IICTOH IEPBYIO CTPOKY) U coxpanute B ¢popmate DBF
4.01kpoitre daiin uepes nporpammy NEURO PRO 0.25 («®@AMJI» — «CO3JIATh» — «OTKPBITh ®AWJT JJAHHBIX»).

5.  Haxwmure kHoniky « HOBASI CETby 1 3a7aiiTe BRIXOJHBIM CUTHAJIOM CTOJIOCI] ¢ HyMEpAIUeH CTPOK.

6. Ycranosure TouHOCTH 0,01.

7. Haxwmure knonky «CO3JIATby.

8. B Bepxuem MeHio Haxmute «HEMPOCETh» — «OBYUEHME» — nocie okonuanns o6yuenus — «COTOBO.

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

10. Bribepure cnenyromue myHKTH MeHIO: « TABJIMIA» — « IOBABUTH 3AIINChH».

11. do0aBbTe 3ammch, HANFCAB TPHU OIPENEICHNUs, B IIPON3BOJIEHOM HOPSIIKE OIYCTHB HE Ooiee 5 ommOoK (MOKHO
MIPOCTO BCTABUTH 5 HyIeit). OcTaBpTe MOCIEIHIO KOJIOHKY ITYCTOMH.

12. Cuoporuosupyiite, ucrons3ys «HetipoceTs/TecTupoBaHue».

13. TIporHo3upyemslii mapameTp IOJDKEH OBITh OJM3KMM K MOPSIKOBOMY HOMEPY 3allMCH, BapHAIMIO KOTOPOH BBI
BBIOpay.

14. Cdopmynupyiite BbIBOIBI 1 0opmuTe X0 padboTsl Ha [TK.

4.1.2. TectupoBanue

Tema 1. HexoTopsie M3BECTHBIC MOJICII MaTEMATHICCKOM (PH3HKH

Tema 3. Mozpenuposanue npoueccos nuddy3un u nepeHoca

4.1.2.1. Ilopsxok npoBeaeHHUs.

TectupoBaHrue NPOXOIUT B THCHMEHHOH (hopMe WM C HCIIOIb30BAaHWEM KOMIBIOTEPHBIX cpeicTB. OOydaromuiics mosrydaer
OTpeIeIEHHOE KOINYECTBO TECTOBBIX 3alaHnii. Ha BbIoHEeHNE BeIIEIsIeTCsl (PUKCHPOBAHHOE BPEMSI B 3aBUCHMOCTH OT KOJIMYECTBA
3amaHuid. OLeHKa BBICTABIISAETCS B 3aBUCHMOCTH OT IPOIIEHTA NPABUIBHO BBINOJIHEHHBIX 3aJaHui. TecTHpoBaHUE NMPOBOAUTCS IO
BapuaHTaM. B kaxmoM Bapuante — 10 TecTOBBIX 3amaHMi. 3a KaXIbli NpaBWIbHBIM OTBeT Haumcisercs 1 Oamn. Wroro 3a
TECTUPOBaHHE CTYJICHT MOXKET 3apadoTath 10 10 Oanos.

Hioxe npuBeieHbl IpUMEpHBIE 3a1aHusl. [10HbIH OaHK TECTOBBIX 3a/laHUH XpaHHUTCS Ha Kadepe.

4.1.2.2 Kputepun oneHMBAHUS
17-20 6a/1710B CTABUTCSH, €CJIH 00yJAIOIIHIiCS:
86% mpaBUILHBIX OTBETOB U OoJree.
14-16 6anJ10B CTABUTCSI, €CJIU O0yUYAIOIIUIACS:
Ot 71% 1o 85 % npaBUILHBIX OTBETOB.
11-13 6anJ10B CTABUTCSI, €CJIH O0YyUAIOIIMIACS:
Ot 56% 10 70% npaBUIBHBIX OTBETOB.
0--10 6aJuta CTaBUTCS, €CJIN 00yYAIOLIHIiCS:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xaHue OLIEHOYHOI'0 CPeACTBA

Bomnpoc 1. Ha kakue 9acTu pa3femsioT ONMCaHUe CUCTEMBI JUTA 1ielIeld MMUTAIIOHHOTO MO/ICINPOBAHUS?
1)  JleTepMHHHPOBAaHHYIO H CTOXaCTHYECKYIO;

2)  IlpenBapuTenbHYIO U YTOYHEHHYIO;

3)  CraTHYecKyo U JUHAMUYECKYIO;

4)  JluHeiiHbIe, TMHAMHYECKHE, CETEBbIE, MACCOBOTO OOCITY)KHBaHHS H T.J1.;

5)  ®usnyecky U MaTEeMaTHYECKYIO.

Bompoc 2. KakoB nepBslii mar npy co3JaHAN MOZIETH?

1) OmnpeneneHne CTPYKTYpPBI CHCTEMBI;

2)  OmnpezeneHue ee IEICBOr0 HA3HAYCHUS,

3) Br16op Trma Moaenyu (TuHEeHHAS, AMHAMHYECKas U T.1.);

4) OnpezneneHne BXOAHBIX TApaMETPOB CHCTEMEI,

5) OnpeneneHne BIXOAHBIX TAPAMETPOB CHCTEMEI.

Bomnpoc 3. Yto Takoe ycToitunBas cucrema?

1)  OTcyTCTBYIOT peakiMy Ha BHEIIHEE BO3/ICHCTBHE;

2)  Cucrema caMa yCcTaHaBJIMBAeT LS (GYHKIHOHUPOBAHHS M CTPEMUTCS K HUM;

3)  Cucrema cTpeMuTCS MEPEilTH B ONTUMAIIBHOE COCTOSHUE, KOTOPOE B HACTOSAIIEE BPEMSs OTCYTCTBYET;
4)  Ilpu U3MEHEHHHU BHELIHUX YCIOBHH M3MEHEHUE COCTOSHHS CHCTEMBI MaJIo;

5)  Cucrema, cTpeMsIasicsi COXpaHUTh CBOE COCTOSIHUE NIPH M3MEHEHUH BHEIIHUX YCIOBHA.

Bompoc 4. Yto Takoe monuckosas cucrema?

1) OTCYTCTBYIOT peaKkIy Ha BHEIIIHEE BO3CHCTBHE;

2)  Cucrema cama yCcTaHaBIMBAeT LeNU HYHKIIMOHHUPOBAHMS U CTPEMHUTCS K HHM;

3)  Cucrema cTpeMuTCs IEPEHTH B ONTUMAIIBHOE COCTOSIHHIE, KOTOPOE B HACTOSIIIECE BPEMsI OTCYTCTBYET;
4)  Tlpu U3MCHCHUH BHEIIHUX YCIOBUI M3MEHEHHE COCTOSHHUSI CHCTEMBI MAaJIO;



5) CucteMa, cTpeMaIIascs COXPAaHUTh CBOE COCTOSHUE TPU U3MEHEHUU BHELTHUX YCJIOBHIA.

Bompoc 5. Yro Takoe nieneyctpemMieHHas cucrema?

1) OTCyTCTBYIOT peakIMi Ha BHEIIHEee BO3/eicTBue;

2) Cucrema caMa ycTaHaBIMBaeT LelH (yHKIIMOHUPOBAHUS U CTPEMUTCS K HUM;

3) CucTteMa CTpeMHTCS IEPEUTH B ONTUMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSAIIEE BPEMsl OTCYTCTBYET;
4)  Tlpu U3MCHCHUHM BHEIIHHX YCIOBUI M3MEHEHHE COCTOSHUS CHCTEMBI MaJIo;

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

Bompoc 6. Yto Takoe paxTorpapuaecKue IeMEHTH PemeHUs?

1) DJIeMEHTHI, KOTOPBIE MOKHO TTOJIBEPTHYTh MIPOBEPKE C IIETBIO ONPEACICHIUS NX HCTHHHOCTH;

2) DneMeHTHI, KOTOPBIE HeJb3s IIOIBEPTHYTH IIPOBEPKE;

3) DneMeHTHI, KOTOpBIe OyIyT BKIFOYCHBI B MOJIEITB;

4) DJeMeHTBI, UCKIIF0YaeMble U3 MOJETH;

5) OJeMeHTHI, BXOJAIINE B KpUTEepHil.

Bonpoc 7. Yto Takoe OLleHOYHbIE IEMEHTHI peleHus?

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

2) OJneMeHTBI, KOTOpBIE Helb3s IOABEPTHYTh IPOBEPKE;

3) DJeMeHTBI, KOTOpbIe OyIyT BKIIOUYEHBI B MOJIEIb;

4) DJIeMEHTHI, NCKJII0YaeMbIE U3 MOJIEIH;

5) DNIeMEHTBI, BXOASILUE B KPUTEPUHL.

Bomnpoc 8. HyxHo Jiu IpoBepsATh AaHHbIE, TOJyICHHBIE N3 JOKYMEHTOB, MJIM HHTEPBBIO C 3KCIEPTaMu?

1)  HenyxHo st opUIHATIBHBIX TOKYMECHTOB,;

2)  HeHyxHo, eciy 9KCIEPT PU3HAHHBIN CHEHAICT;

3) Hy»Ho, ecni KOMIIETEHTHOCTH 3KCIIepTa He MOATBEePK/ICHA;

4) HyHo, eci TOKyMeHTHI Tekyue (paboune), a He ouIHaIbHbIE,

5) Hy»kHO IpOBEPSATH U CONOCTABIISATH C IPYTUMH HCTOYHUKAMHU BCE IaHHbIE 0€3 UCKITIOUeHHH.

Bompoc 9. [Touemy 3aKa3umK OMKUCHIBACT MPOOJIEMY B HETOYHBIX U HEUETKUX (POpMYIHpOBKax?

1)  Tlotomy, 9TO OH HE MaTEeMATHK;

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

3) Ecnm ObI OH 3HAJ TOYHO B YEM CyTh NMPOOJIEMBI M KaK €€ PeIiaTh, OH CAENan OBl 3TO caM;

4) VY pa3HBIX CHEUUAITNCTOB Pa3HbIN B3IJIS/ HA OTHO U TOXKE PELICHHE;

5) 3aka34uk He 3HaKoM ¢ OBM.

Bompoc 10. [Touemy npu MoenupoBaHuy O0JIbIIOE 3HAYEHUE IPUIACTCS INTAHNPOBAHHUIO COCTaBa U 00BEMOB HCCIIEIOBATEIBCKUX
paboT 1 pyKOBOACTBY IPOEKTOM?

1)  Iloromy, 4TO 3aKa34YHMK XOYET 3HATH CTOMMOCTB PabOTBhI;

2)  YTo6BI MPaBUIBHO OMPEIETUTh CTPYKTYPY MOJIEIH;

3) UtoObI MpUBJIEYS K paboTe CHENUANTNCTOB 3aKa3UHKa;

4) IToromy, 4TO BpeMEHHBIE U MaTepHaIbHBIE 3aTPAThl Ha TOCTPOCHHE aXe MPOCTHIX MOJIENel OYeHb BBICOKH U HYXHO TOYHO
3HATH, YTO JIOJKHO OBITH CJIENIaHO, a YTO JIEJIaTh HEe HYXKHO;

5) IToromy, 4TO MaTeMaTHYECKHE METOIBI MOJICIIUPOBAHHIS CIIOKHBL.

Bompoc 11. Ha yem ocHOBaH cHCTeMHBIH moaxoxn?

1)  Ha npusHanum daxTa, 4YTO U3 ONTHMAIEHOCTH SJIEMEHTOB CIEAYET ONTHMAIBHOCTD CHCTEMBI;

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

3)  Ha dakre, 4To HE3aBHCUMO OT TOT'O KaK CUCTeMa MPUIIUIA B JAHHOE COCTOSIHHE, €CIIH B JaJbHEHIeM OHa OyIeT MeHATh
COCTOSIHUSI ONTUMAJIbHBIM CITIOCOOOM TO U BECH MPOLIECC OYAET ONTUMAIBHBIM;

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

5) Ha pa3nenennu cucteMsl Ha HECKOJIBKO MOACUCTEM, TOAAIOIINXCS aHAIN3Y.

Bompoc 12. B yem 3akimrodaeTcsi CHCTEMHBIH moaxoa?

1) B TOM, 4TO HCCIIEA0OBATEND MBITACTCS U3yYaTh CHCTEMY B IEJIOM, & HEe KOHIICHTPUPOBATH BHUMAHNE HA €€ YacTsIX;
2) B cmocobe pasjeneHus CHCTEMBI HA DIEMEHTH;

3) B TOM, 4TO HCCIIE0BATEIH BITACTCS U3YYaTh CHCTEMY IO YacTsIM;

4) 3T0 MpaBmIiIa BEIOOpPA CTPYKTYPBI MOJIEIN;

5) 3T0 MpaBmIIa BEIOOpA 3IEMEHTOB MOJIEIH.

Bomnpoc 13. SIBnsieTcst in CUCTEMHBII MOAXO0 HAyYHBIM METOAOM?

1) Her, 3T0 MOIXOA K HCCIEIOBAHHIO, OCHOBAHHBIH Ha 3PaBOM CMBICIIE;

2) [a, 5T0 Hay4HBII METOJ] aHAIN3a CHCTEM;

3) Her, 5T0 MeToA pa3/eNiecHUs CUCTEM Ha dJIEMEHTBI;

4) ]la, 3TO HAy4YHBINA METO]] TOCTPOCHHSI CTPYKTYPHBIX MOJIEIEH;

5) [a, 3T0 MeTOaMKA OTIpEeICIICHHSI BAKHEHIINX (haKTOPOB.

Bompoc 14. Kak moHIMAaTh B3aUMO3aBUCHUMOCTH?

1) 3aBUCUMOCTh CHCTEMBI OT BHEIIHEH CPEIbI;

2) Bo3snelicTBue cucTeMbl Ha BHELHIOKO CPENY;

3) 3aBUCUMOCTb CUCTEMBI OT BHEIIIHEH cpeJibl U OJHOBPEMEHHO BO3/€IICTBHE CUCTEMBI Ha BHEILHIOKO CPENY;
4)  Hukakue AeHCTBHS B CIIOXKHOI CHCTEME HEBO3MOXKHO ITOJHOCTHIO H30JIHPOBATH;

5) Boszeiictue ogHOTO (hakTOpa CUCTEMBI HA IPYTOH.



Bompoc 15. Uto Takoe NpOTUBOUHTYUTUBHOE MOBEACHUE?

1)  Koraa HeIOCTATOYHO METOIOB CTATHCTHYCCKOTO aHAIN3A;

2)  Koraa BbIXO/HBIC IEPEMEHHBIC OKA3bIBAIOT BIHUSHUE HA BXOHBIC,

3)  Korna BHeceHHe TOrO WM HHOTO KOPPEKTHPYIOLIETO BO3CHCTBHS MOXKET 0Ka3aThCsl Hed((EKTHBHBIM HITH MPHBECTH K
00OpaTHBIM pe3yibTaram;

4)  Korma Hemnb3s 6€3 HCTIONb30BAHMS MATEMATHUECKUX METOIOB OOHAPYKHUTH CBSI3b MEXIY (PaKTOpamu;
5)  Korma 3aBHCUMOCT MEKIY (PaKTOPaMH OMCHIBAIOT 0OPATHON (HYHKIIHCH.

Bomnpoc 16. Kakast 3amaua pemraercst Ha 3Tane mpeoOpa3oBaHUs 3HAHUH O CHCTEME B MATEMaTHYECKYIO MOJEIb?
1) OmpeneneHne Ha3HAYECHHUS MOJICIIH;

2) OmpezeneHie KOMIOHEHTOB, KOTOPBIE TODKHBI OBITh BKIIIOUCHBI B COCTAB MOJICIIH;

3) OmpeneneHne CTOMMOCTH UCCIIEIOBAHNS;

4) OmnpenesneHre mapaMeTpoOB U MEPEMEHHBIX, OTHOCSIINXCS K KOMIIOHEHTaM MOJICIH;

5) Her npaBmIbHOTO OTBETA.

Bomnpoc 17. Kakoe rinaBHOe poTHBOpeure HEOOX0ANMO IPEOI0IIEBATh TPU KOHCTPYUPOBAHUH MOAEIH?

1) JIuHEHHOCTH U HENUHEIHOCTD;

2) JleTepMHHUPOBAHHOCTb U CTOXACTHYHOCTD;

3) CrouMoCTb H CIIOXKHOCTH;

4) TIlIpocToTa M TOYHOCTH;

5) Tlone3HOCTh U OGIIHOCTS.

Bompoc 18. Yto Takoe npsimas 3agava?

1)  HaiiTi OTKINK CUCTEMBI HA 3aJaHHbIEC BXOAHBIC CHTHAJIBI;

2)  Haiitu BXOIHBIC CUTHAJIBI, BHI3BABIINE JaHHBIN OTKIHUK;

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

4)  HaiiTu BXOIHBIC CHTHAIIBI, BBI3BABIINE JAHHBINA OTKIHMK MM MATEMATHYECKOE OMUCAHUE CHCTEMBI, €CITH 3a/IaHbI BXOHBIC
CUTHAJIBI U OTKJIHK;

5)  HaiiTu CTPYKTypy CUCTEMBI.

Bomnpoc 19. Uto takoe oOpaTHas 3agada?

1)  HaiiTi OTKJIMK CHCTEMBI HA 3aaHHBIC BXOIHBIC CUTHAJIBI,

2)  Haiitu BXOIHBIC CUTHAJIBI, BHI3BABIINE JaHHBIN OTKIHUK;

3)  Haiitu MaTeMaTH4eCKOE OIMCAHUE CHCTEMBI, €CIIU 3aaHbl BXOHbIC CUTHAJIBI U OTKIIHUK;

4)  HaiiT BXOAHBIC CHTHAJIBI, BBI3BABIIKE JaHHBIA OTKIHMK MM MaTEMaTHYECKOE OIIMCAHHE CUCTEMBI, €CIIH 3aJaHbl BXOIHBIC
CHTHAJIbI U OTKIIHK;

5) Haiitu cTpykTypy CUCTEMBI.

Bomnpoc 20. Uto Takoe «4epHBINA SIUK»?

1) HenuHeitHBIN SIEMEHT CHCTEMBI;

2) DIJeMEeHT CHCTeMBI C JUHEeHHOW (QyHKIHEH;

3) Drement cucteMbl, PYHKIHS KOTOPOTO HE BIHUSIET Ha TIOBEJCHNE MO/ICIH;

4) DieMeHT CHCTEMBI, HCKITIOYaeMbIi U3 PACCMOTPEHHUS;

5) DieMeHT CHCTeMBI, IPUPO/Ia KOTOPOTO HEM3BECTHA HITH MAaJIO H3BECTHA.

3aganue 21.

IIponomxuTh U3yueHue riassl 4.

Br1OpaTh npaBUIIBHEIN BapHAHT OTBETa M OTMETHTH B KAPTOYKE OTBETOB.

Bomnpoc 1. B kakux npenenax u3aMeHsAeTCs KyMYJIITUBHASL BEPOSITHOCTb?

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

Bomnpoc 22. [Ipoaenaiite CTO ONBITOB ¢ MOAETHIO «IBSTHOTO MPOX0kero». OTieHnTe pe3yapTar. Beidepure cpean nepedncieHHbIX,
TIPaBUJIBHBIN OTBET Ha Bompoc: «KakoBa BeposITHOCTE TOTO, YTO mpoias 10 KBapTanoB, OH OKaXeTCs He /ajiee 2 KBapTajoB OT
HCXOIHOM TOYKH?»

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

Bomnpoc 23. Uro siBisieTcsi OCHOBOH U1l MACHTH(UKALIMY 3aKOHA Pacipe/iesieHns?

1)  Tucrorpamma, IOCTPOEHHAS 0 TEOPETUUCCKUAM JAHHBIM;

2)  @opmysa QyHKINH pactpeeIeHus;

3)  Tabauia HaGIOIEHUH;

4)  T'padux QyHKIUH pacupepeeHH s,

5)  T'mcrorpamma, MOCTPOEHHAS MO SKCIIEPUMEHTATBHBIM JAHHBIM.

Bonpoc 24. fIBnsercs 11 HECOBNAAEHUE CPENHETO U AUCTIEPCUH HKCIIEPUMEHTANBHBIX JaHHBIX U TEOPETUYECKOTO pacHpeAeIeHUs
JIOCTaTOYHBIM OCHOBaHUEM, YTOOBI OTBEPIHYTh FMIIOTE3y 00 MICHTUYHOCTHU pacIipeaeaeHuin?

1) Ja, Tak KaKk pacX0oXKACHHUE BO BXOJHBIX IIapaMeTpax MPUBECT K elie 0oJbLieii ommndKke MOIeINPOBAHNUS;



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

2) Her, TpeOyroTCs JOMOTHUTENBHBIC OLCHKH;

3) Ha;

4) Her;

5) [a, Tak KaKk mapameTpbl pacrpenesCHIA TOKHbI COBMAATh.

Bomnpoc 25. SIBnsiercst a1 coBNageHNe CPEAHETO U TUCTIEPCHH SKCIIEPUMEHTAIBHBIX JaHHBIX U TEOPETHYECKOTO PaclpeiesIeHUs
JOCTaTOYHBIM OCHOBAHUEM, YTOOBI IPUHATH THIIOTE3Y 00 NASHTUIHOCTH PACIPEICICHNN?

1) [la, Tak KaK MaTeMaTHYECKOE OKUIAHNE U AUCIEPCHS — IABHbIC TAPaMETPhI PACIIPEICICHHUS BEPOSATHOCTEH;

2) Her, TpeGyroTcs TOTIOTHATENBHBIE OIICHKH;

3) Ma;

4) Her;

5) [a, Tak KaK mapaMmeTpsl pacrpeIeSICHHI TODKHBI COBIAIATh.

Bormpoc 26. Uto moka3biBaeT cTaTUCTUKA ¢27

1)  TIpuHAAIEKHOCTH IKCIEPUMEHTANBHBIX JaHHBIX K HOPMATbHOMY PaCIpeeICHHUIO;

2)  PacxokmeHue MEXIy HAONIOIaeMBbIMH H 0)KUAACMBIMH 3HAYCHUSMH YaCTOT MOSBICHHS CIYYaiHON BEITHYHHBI;

3)  IIpuHaMICKHOCTD IKCIICPUMEHTANBHBIX JaHHBIX K pacipenencHuro [lyaccona;

4)  IIpuHAIIE)KHOCTH SKCIIEPUMEHTATBHBIX JAHHBIX K PACIpeeIeHHIO ¢2;

5)  PacxokaeHue MEXIy HAOMIOAaeMBbIMH H 0)KHUAACMBIMH 3HAYCHUSMH CIYYaHHBIX BEJTUYHH.

Bomnpoc 27. Kakoe 3HaueHne JOKHA IPUHATH CTATUCTHKA €2, 9TOOBI OTOPOCUTH THUIOTE3Y 00 OTCYTCTBHHU CYIIECTBEHHBIX

pa3m/1qm71 MCKIAY Ha6J'HO,HaeMbIMI/I JAAaHHBIMU U TaHHBIMH, IMOJTYYaCMbIMU Ha OCHOBE TCOPETUYCCKOT'O pacnpeneneHHﬂ?
1) c2>0;

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

Bompoc 28. Ha yem ocHoBan kputepuii Koamoroposa — CmupHoBa?

1)  Ha nauGosbiiieii abCOTIOTHOW Pa3HHUIIE MEXTY YKCIICPUMECHTATBLHBIM U TEOPSTHUCCKAM HHTETPATIBHBIMU PACIIPEICICHUIMHE;
2)  Ha crarucruke c2;

3)  Ha nauGosnblieii abCOMIOTHOM pasHUIC MEXKIY SKCIEPUMEHTAIBHBIM U TEOPSTUUCCKUMU CITyYaliHBIMHU BETHYHHAMH,

4)  Ha HamMeHblueit aOCONIOTHON pa3HULE MEXKIY SKCIIEPUMEHTALHBIM U TSOPETHYECKUM HHTETPAIBHBIMH PACIIPEACICHUSMHY;
5)  Ha nauGonbiueii aOCOMIOTHOM pa3HULE MEXKIY YaCTOTAMHU IKCIICPUMEHTAIBHOTO U TEOPETUYESCKOTO pacipeieIeH .
OTBeTHI:

1

hrowhRAERER

PONREENANPOOOWONN WO

»



4.2. OueHOYHBIE CPEICTBA MPOMEKYTOYHON aTTeCTALINU

[lo mucuumiaMHE NPEeayCMOTPEeH SK3aMeH. JK3aMEeH MNPOXOAMT Ho OwmieramM. B kaxaoM Ounere OAWH TEOPETHYECKHUH
BONPOC M OJHO IPAKTHUYECKOE 3aJaHue. JK3aMeH IPOBOAUTCS B YCTHOW, NMHCHbMEHHON MM KOMIBIOTEPHOH (opme.
OueHnBaeTCsl BIaJACHHE MaTepualoM, €ro CUCTEMHOE OCBOCHHE, CIIOCOOHOCTH NMPUMEHSATh HY)KHbIE 3HAHMS, HABBIKU U
yYMEHHUS TIPU aHaJIM3€ NPOOJIEMHBIX CUTYallUi U PEICHUH NPAKTHYECKUX 3a/1aHHH.

4.2.1. Yemnuuwtii omeem

4.2.1.1. Ilopsigox nmpoBeaeHHsI.

[IpomexxyTouHas arTecTamus HaleleHa Ha KOMIUIEKCHYIO MPOBEPKY OCBOCHHUS MUCIMIDIMHBEL. OOydaroriwiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMms Ha IOATOTOBKY. I[IpomexyTodHas aTTecTamus TPOBOAUTCS B YCTHOW,
MMUCHMEHHON WM KOMIBIOTEpHOH (opme. OIeHUBAETCs BIAJCHAE MAaTEpPHAJOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH
MIPUMCHSTh HY)KHBIC 3HAHUS, HABBIKU W YMEHUS MPH aHAIIN3¢ MPOOJIEMHBIX CUTYAIUI U PEIICHUU IPAKTHYCCKUX 3aIaHUi.

4.2.1.2. Kpurepuu oneHuBaHus.

18-20 6a110B cTABUTCS, €CITU 00YYAIOTIHIICS:

B oTBeTe kKaueCTBEHHO PACKPBLI cojepkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmapart. [IpoeMOHCTpUpOBaH BBICOKHI YpOBEHb IIOHMMaHUsI MaTepuana. [IpeBocxonHoe ymenue GpopMynupoBarh CBOM
MBICJIY, 00CYKAATh TUCKYCCUOHHBIE TIOJIOKEHHUSI.

14-17 6anj10B CTABUTCHA, €CJIH 00yUAIOIIHIACS:

OCHOBHBIE BOTIPOCH TeMBI packpbll. CTPYKTypa OTBETa B LIEJIOM aJieKBaTHa TeMe. XOPOIIO OCBOCH IMOHATUIHEIN ammapar.
[IpogeMOHCTPUPOBAaH XOPOWINHA YpPOBCHb ITOHMMAaHHS MaTephaia. Xopollee yMeHue (OpMyIHpOBAaTH CBOHM MBICHH,
00CY)KIaTh TUCKYCCHOHHBIE MTOJIOKCHHUS.

11-13 6a/1J10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

Temy uactuyHo packpbul. OTBeT cnab0 CTpyKTypupoBaH. I[IOHATHMHHBIN ammapaT OCBOEH YacTU4HO. I[loHMMaHwMe
OTJICTIbHBIX MOJIOKEHUH U3 MaTepuaja 1o TeMe. Y I0BJIETBOPUTENbHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYkKAaTh
JUCKYCCHOHHBIC TOJIOKEHHS.

0--10 6a/JIOB CTABUTCS, €CJIH 00yJaArOIIUiics:

Temy He packpbul. [IoHATHHHBIN anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHNe MaTepuana (parMeHTapHOE HIIH
orcyrcTByeT. HeymeHue (hopMylIMpoBaTh CBOU MBICIIH, 00CYXIaTh IUCKYCCHOHHBIE TTOJIOKEHHUS.

4.2.1.3. OueHo4HbIe cpeIcTBA.

Bomnpocs! a/1s1 yCTHOr0 HJIM MHCHMEHHOT0 0TBETa

1. Mogenn. MogenupoBaHue Kak Metof mo3Hanus. ®opmanmsanus. Knaccupukaims abcTpakTHEIX MOEINEH.
KomnbroTepHOe MOCTHPOBAaHHE.

2. Ilenu 1 OCHOBHBIE 3Talbl KOMIIBIOTEPHOI'0 MaTeMaTHYECKOT'0 MOJETUPOBaHus. [IpiuMeps! Moaene i pa3IuaHbIX
Lenei MoAeIupOBaHusl.

3. Oran ¢popmamm3zamuu. [Tapamerpst mogenu. Kimaccudukaryst Moeneii mo cBOHCTBaM MX apamMeTpoB. PamxkupoBaHue
mapaMeTpoB. Y CTOHYUBOCTh pEIICHUH. AHATN3 pe3yIbTaTOB MOACIHPOBAHUS.

4. PaznmiyHbIe TOAXOBI K KITACCU(PUKAIIMA MATEMAaTHUECKIX MOJICIICH.

5. OCHOBHBIE BH/IBI CPEACTB KOMIIBIOTEPHOTO MOJIENHUPOBaHMs. Bru3yanu3amus B KOMIBIOTEPHOM MOAEIUPOBAHUH.
AJNTOPUTMBI TOCTPOEHUS TpaduKOB QYHKITHHA, TPACKTOPUN ABHKEHHUS OOHEKTOB.

6. IlpeacraBneHue CKaISIPHBIX MOJIEH ¢ TOMOIIBIO H30JIMHUI. MEeTOAbI YCIOBHBIX IIBETOB, YCIOBHOTO KOHTPACTHUPOBAHUS.
[IpuMeps!I HCTIOTB30BAHUS BH3YaIH3alUU B MOJICTTHPOBAHIH.

7. AHamuTrdeckoe MoaenupoBanue B pusnke. [Ipumepsr. Kimaccudukamnms Moerneit mo odmemMareMaTnaecKuM

CBOCTBaM: TMHEWHBIC M HelMHHEIHbIe Moend. [Ipumepsl. Jluneapuzanus. HTErprpoBanue mudQepeHnaibHbIX
YpaBHEHUH.

8. Uncnennoe mozenupoBanue. Pa3surie Gpusndeckux Teopuid. UncieHHbIi skcriepuMeHT. Ero B3auMocCBsi3u ¢ Teopuei

1 1abOpaTOPHBIM dKCIIEpUMEHTOM. Moiens IBMKEHNUS Tela, OPOIIEHHOTO MO YIJIOM K TOPH30HTY.

9. 10CTOBEPHOCTH YMCIEHHOM Mojenu. OrpaHuueHus Yuces C IJIaBaroe TOUKoW Kak MOJENU AeHMCTBUTEIbHBIX YUCE.
OOyCIOBIECHHOCTD 33j]a4d. Y CTOWYHBOCTD BEIYUCIUTEIHHBIX AITOPUTMOB. AHAU3 ¥ MHTEPIPETALNS YUCICHHBIX MOJICIICH.
10. derepmunupoBaHHble Gpuzndeckne Moen. CBoOOAHOE MaieHue Tea C yUeTOM CONPOTHUBIICHHS cpesl. Mozenb
B3JICTA PAKETHL.

11. Knaccudukamnms 3agad o6padoTku nHbopMarwy. MIcKycCTBEeHHBIH HHTEIUIEKT. "MOXKeT JIM MaIlnHa MBIC-TTUTH?"

12. Ipencrasienue 3Hanni. Knaccudukarus 3HaHUH. AIropuTMHUYIECcKHe, PaKTyaTbHbIE i KOHIIETITyaIbHbIE 3HAHUS.

13. Jloruyeckue MOIEIN 3HAHUMN.

14. JIamOna-ucyucicHue.

15. CemaHTHYECKHE CETH TIPEACTABICHUS 3HAHUM.

16. ®peiiMoOBEIC MOJICITH 3HAHUH.

17. [lpoayKIMOHHBIC MOJICITH 3HAHHIA.

18. Knaccudukanus saep IpoTyKIHH.

19. Crparernu ynpaBieHUs BBITOJTHEHUEM MPOIYKINH.

20. DKCIIEPTHBIC CHCTEMBL.



21. OgHOCITOMHBINM NEPIENTPOH. AKTUBAIIMOHHBIC (DYHKIIHH (TOPOTOBast, CATMOKI).
22. MHoOroCIolHbIe HEHPOHHBIE CETH.

23. O0y4eHue ¢ MOMOIIBIO ANTOPUTMa 00PATHOTO PacIpOCTPaHEHUS.

24. OyHKUMY NPUHAJISKHOCTH B HEUETKOI JIOTHKE.

25. OyHKUMH OTpaHUYEHUS B HEYETKOMU JIOTHKE.

26. Oneparuy B HCUYETKOU JIOTHKE.

4.2.2. lIpakTHyeckoe 3aJaHue

4.2.2.1. Ilopsigox npoBeaeHHsI.

[IpennararoTcst 3agaHust Ha PELICHUE 3a1a4 [0 Kypcy KOMIIBIOTEPHOE MOACIHPOBAHHUE.

4.2.2.2. Kpurepuu oleHUBaHMSI.

27-30 6a1710B cTaBUTCH, €CJIH 00yHAIOIIMMCS S

3agaHue BBIITOTHEHO TTOJIHOCTHIO U MIPAaBUIIBHO.

22-26 6a110B cTAaBUTCSH, €CJIH 00yYAIOIIMMCS:

3aaHue BBINOJHEHO MOJHOCTBIO, HO HET JOCTaTOYHOI0 000CHOBaHMS. Vi npyu BEpHOM pElISHHH JIONYLIeHa OMINOKa W
HE/I04eT, He BIUAIOMINN Ha MPAaBUIIBHYIO TOCIEA0BATEIBHOCT PACCYKICHUI.

18-21 6an10B cTABHUTCS, €CITU 00YIAIOTIHMCSH

3aJjaHue BBIIIOJIHEHO YaCTUYHO WIH C (PaKTHYECKMMU OIIMOKaAMH.

0-17 6anu10B cTaBHUTCS, €CJIU 00YYAIOIUMCS :

3ajaHue He BBINMOJIHEHO MJIH BBIOJIHEHO C OOJIBIIUM KOJIMYECTBOM (haKTUUECKHUX OIIHOOK.

4.2.2.3. OueHo4yHblIe CpeAcTBAa.

1. PaccMOTpHM MOMYJIAIMIO, Pa3MHOKAFOLTYIOCS IIPOTIOPIIMOHAIBHO KOJTHIECTBY 0COOEH, IPOIYKTHI €e
KHU3HEIEATEIbHOCTH MPEBPAIAIOTCS B CPeie OOMTaHMS B A1, UCTPEOISIonNiA momysiuio. Haiitn 3aBucuMOCTh
KOJIMYeCcTBA 0COOEH OT BPEMEHHU.

2. Hunuaapudecknid 0ak MOCTaBJICH BEPTHKAIBHO M UMEET OTBEpCTHE B AHE. [loToBHHA BOJBI 3 MOIHOTO OaKa BHITEKACT
3a 5 MUHYT. 3a Kakoe BpeMsl BBITEUET BCs Boja?

3. Ompenenuth TeMIepaTypy 0€CKOHEUHOTO KpYIJIOTO IMIMHApaA paauyca R, ecnu ero HauanbpHas Temmeparypa T0, a Ha
MIOBEPXHOCTH MOAICPKUBACTCS HyJIeBask TeMIepaTypa.

4. OnpenenuTh KPUTUYECKHUI pa3Mep KyOa U3 aKTUBHOTO BEILECTBA, €CIIH ero KO3 (GUIMEHT pa3MHOKEHHs OOJIbIIE HYJISL, a
KOHIIEHTpAIUs BEL[eCTBA Ha BCEX I'PaHSIX MOAEPKUBACTCSA PAaBHOW HYIIO.

5. ChopMyarpoBath 3a1a4y O IUIABJICHUU TBEPIOH (ha3bl, 3aHUMAIOIICH MOTYNPOCTPAHCTBO X>0 , IPH HATHYHH

TETUIOBOTO TIOTOKA, TIOCTYMAIOIIETO Yepe3 MOBEPXHOCTh X=0

6. [IpeoOpazoBath ypaBHeHHE KopTepera-ne @pusa

7. Ilokazats, 4To MoguduIMpoBaHHOe ypaBHeHHe KopTeBera-ne dpuza MeeT COIMTOHHOE PEIICHHE.

8. Haiiti aBTOMO/IETIBHYIO OACTAHOBKY JUIS OJJHOMEPHOTO YPAaBHEHUS! TEIIONPOBOAHOCTH HA TIOJIyOCH M PELINTH 3aa4y
9. Haiiti coMIMTOHHOE pelIeHNe HETMHEHHOTO YpaBHEHUS KOJIeOaHUH CTPYHBI

10. Haiiti pemenne ypapaeHus ['Anmambepa
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