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Conep:xanue

1. TlepeueHp MIAHUPYEMBIX PE3YJILTATOB OOYUYCHHS MO MUCIUILIHHE (MOJIYJI0), COOTHECCHHBIX C IUIAHUPYCMBIMH
pesyabtaramu ocBoenust OITOIT BO

2. Mecro mucrumuinel (Moayiis) B ctpykrype OITOIT BO

3. O0beM mUCHUIUIMHBI (MOMYJSI) B 3aYeTHBIX CIWHUIAX C YKa3aHWEeM KOJMYECTBAa YacoB, BBIICTICHHBIX Ha
KOHTaKTHYIO0 paboTy oOydaromuxcsl ¢ mpernonaBareneM (IO BUAAM yYeOHBIX 3aHITHI) M Ha CAMOCTOATEIHHYIO paboTy
o0yJarommxcs

4, Co,uepmaHI/Ie JUCHUITIIINHBI (MO,HyJB{), CTPYKTYPHUPOBAHHOC 10 TEMaM (pa3z[enaM) C YKa3aHUEM OTBCACHHOI'O Ha HUX
KOJIM4YCCTBA aKaACMHUYCCKHUX 4aCOB U BUJI0B y‘I€6HLIX 3aHATHI

4.1. CtpyKTypa U TeMaTHYECKUI TUTAH KOHTAKTHOM U CAMOCTOSITEILHOW pabOThI 1O TUCITUTUIHHE (MOTYJTIO)

4.2. ConeprkaHue UCIHUTIIAHBI (MO JIs)

5. IlepedyeHb y4eOHO-METOJUYECKOTO OOECICUSHHUs I CaMOCTOSATENIBLHOM padOThl 00ydaromuxcst N0 AUCIUTUIMHE
(Monyto)

6. ®OHJT OIIEHOYHBIX CPEJICTB 0 TUCIUTUINHE (MOIYITIO)

7. Ilepevens muTEepaTyphl, HECOOXOIUMOM ISl OCBOCHUS JUCIUATUTAHBI (MOIYJIS)

8. TlepedeHb pecypcoB MH(POPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTu "MHTepHET", HeOOXOAUMBIX IS OCBOCHHS
JUCHIUATUTAHBI (MOYJIS)

9. MeTtomuieckue yKa3aHus sl 00YJaroIIMXCsl TI0 OCBOCHUIO TUCITUTUTAHBI (MOJTYJIS)

10. TTepeueHp HHGHOPMAILIMOHHBIX TEXHOIOTHH, HCIOJIB3YEMbIX MPH OCYIIECTBICHHH 00pa30BaTeNbHOrO MpoLecca no
JUCUHMILTHHE (MOMYJII0), BKIOYAs MEepPeveHb MPOrPaMMHOI0 00eCreueHUs] 1 HHOOPMAIIMOHHBIX CIPABOYHBIX CHCTEM (IPH
HEO0OXO0ANMOCTH)

11. Onucanue MaTepranbHO-TEXHUYCCKON 0a3bl, HEOOXOAUMOM JIJIsl OCYIISCTBICHHS 00pa30BaTEIBHOTO MpoIiecca o
JTUCUUILINHE (MOIYJIIO)

12. CpencTBa amanTayy IpernoaaBaHusl JUCIUILTAHB (MOAYJISA) K TOTPEOHOCTSIM 0OYYAIOIIMXCS HHBATUIOB M JIHII C
OTrPaHUYCHHBIMH BO3MOKHOCTSIMH 310POBBSI

13. TIpunoxxenue Nel. @OHA OLIEHOUHBIX CPEACTB
14. ITpunosxxenue Ne2. [TepedeHs qurepaTypbl, HEOOXOMMOMN TSI OCBOCHUS JTUCIIUILTAHBI (MOJTYJIS)

15. Tpwioxkenne Ne3. TlepedeHr WH(MOPMANMMOHHBIX TEXHOJOTHH, HWCTOIB3YEMBIX JJII OCBOCHHS JHCITUTUTHHBI
(MoyJisT), BKJITFOYAsI IEpeYeHb MPOrPaMMHOTO O0ecTieueHUsT 1 HH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM



[Iporpammy aucuuIuIMHBl pa3pabortan(a)(u) k.H. (moment) YcmanoB W.T. (Kadempa maremaTHkd W TpUKIaIHON
WHPOPMATHKH).

1. IlepeyeHb mNJIAHHUPYEeMBIX pe3yJbTATOB O00y4YeHHUS] MO JUCHMILUIMHE (MOIYJI0), COOTHECEHHBIX €
MJIaHUPYyeMbIMH pe3yJbTaTamu ocBoenuss OIIOII BO

OO0yuaronuiics,, 0CBOMBLINI TUCIUILIMHY (MOYJIb), IOJDKEH 00J1a/laTh CIIETyOIIMMHU KOMITETCHIUSMU:

Mudp Pacundposka
KOMIIeTeHUHHU npuodperaeMoii KOMIETEeHIIUH
OIIK-1 CriocoOeH NMPUMEHITh €CTECTBEHHOHAYYHBbIC M OOIIEHHKCHEPHBIC 3HAHUS, METOJBl MAaTEMaTHYECKOTO

aHamm3a W MOJETHMPOBAHWS, TEOPETHYECKOTO W JKCIEPHUMEHTAIBFHOTO  HCCIENOBAaHHUA B
poheCCHOHATIBHOM NeSTeTFHOCTH

OIIK-1.1 3HATH CITOCOOBI MPUMEHEHHUS €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX 3HAHWH, METOIOB
MaTEeMaTHYECKOT0 aHalM3a U MOJICITUPOBAHHS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS B
podeccroHabHOM N TeIbHOCTH

OIIK-1.2 'YMETh MPUMEHSATH €CTECTBEHHOHAYYHBIC U OOIICHH)KEHEPHBIC 3HAHMS, METOJIbI MATEMaTHYCCKOTO
AHAIM3a U MOAETUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS B
mpodeccnoOHaTLHOM JesTEIbHOCTH

OIIK-1.3 BriasieTh CIOCOOHOCTBIO MPUMEHSTh €CTECTBCHHOHAYYHBIC U OOIICHH)KCHEPHBIC 3HAHUS, METOTBI
MaTEeMaTHUUECKOI0 aHaJIM3a U MOAEITUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO UCCIEI0BaHUS B
PO eCCUOHATBHOM NeSITeIbHOCTH

OIIK-6 Crocoben AHAJIU3UPOBATH U paSpa6aTLIBaTL OpPraHrn3alluOHHO-TCXHUYCCKUEC U DKOHOMUYCCKUC MTPOLECCHI
C IPUMCHCHUEM MCTOJ0B CUCTCMHOI'O aHaJIN3a U MATEMATUYCCKOT'O MOJACIINPOBAHUSA

OIIK-6.1 3HATH CITOCOOBI aHAIK3a B Pa3paboOTKH OPTaHU3AIMOHHO-TEXHHYECKUX H SKOHOMHYECKHX TPOIIECCOB C
[IPUMEHCHUEM METOJIOB CUCTEMHOTO aHAIIN3a M MATEMAaTHYECKOTO MOJICIIAPOBAHHUSL.

OIIK-6.2 [YMeTs aHanmm3upoBaTh B pa3padbaThiBaTh OPraHU3aAMMOHHO-TEXHUIECKHUE M SKOHOMHUYECKHE MPOIECCHI C
[MPUMEHEHUEM METO/IOB CUCTEMHOTO aHAIN3a U MaTeMaTHYECKOTO MOJICITUPOBAHNSI.

OIIK-6.3 Brnagetp cMOCOOHOCTHIO  aHANW3UPOBATh W pa3pabaThiBaTh OpPraHU3AIMOHHO-TEXHUYECKHE U
DKOHOMHUYECKHE MPOLIECChl C IMPUMEHEHHEM METOJI0B CHUCTEMHOTO aHajin3a M MaTeMaTHYeCKOTo
Mo IeTpOBaHHSI.

OOyuaronuics, 0CBOMBIINHI TUCHUIIHHY (MOJLYJIb):

JloJDKeH 3HATh:

palMOHaNbHBIE  CIIOCOOBI  NPMMEHCHHS  €CTECTBEHHOHAYYHBIX 3HAHWH, OCHOBBI ~MaTeMaTUKH, (U3MKH,
BBIYMCIIMTEIIBHON TEXHUKH U IIPOIPAMMHUPOBAHMS;

COBPEMEHHBIC CIIOCOOBI aHaIN3a M Pa3paboTKH OpraHU3alMOHHO-TEXHHYECKHUX MPOLECCOB ¢ IIPUMEHEHHEM OCHOBHBIX
METOZ0B MaTeMaTHYECKOI0 MOJCINPOBAHHS, OCHOBHBIC MATEMATHIECKHE MOJEIH BO3MOKHBIE C(hephl HX IPHUIIOKESHUH.

JlomkeH yMeTh:

palMOHAIbHO NPUMEHATHh €CTECTBEHHOHAYUHbBIE 3HAHMS, PEIIaTh 3aJauyd BBIUUCIUTEIBHOIO U aHAJIUTHYECKOTO
XapakTepa B 00J1aCTH MaTeMaTHYeCKOTO MOJICIIMPOBAHHS;

aQHAIM3MPOBAaTh M CAMOCTOSITEJIBHO 110 33/IaHHOMY all'OPUTMY pa3palaTbiBaTh OpraHW3allMOHHO-TEXHUYECKHE
OpollecChl C  TPUMEHEHHEM  OCHOBHBIX METOJOB  MAaT€MaTHYECKOIO  MOJEIMUPOBAHUS, pellaTh CTaHJapTHbIE
npodeccroHaIbHBIE 331a4H C IPUMEHEHHEM METO/I0B MaTeMaTHUECKOT0 MOJICTMPOBAHHS.

JlomkeH BIaaeTh:

CIOCOOHOCTBIO PaIMOHATBHO MPUMEHITh €CTECTBEHHOHAYYHBIEC 3HAHWS;, HaBBIKAMU HCCIICIOBAaHUS MaTeMAaTHYECKUX
MOJIeTIeH pelIeHHs MPAKTUIECKUX 33]1a4 METOJaMH MaTeMaTHUECKOTO aHAIN3a U JU(epeHIIHaTIbHBIX YpaBHEHUH;,

CIOCOOHOCTBIO aHAM3UPOBATh M CaMOCTOSITEIIBHO IO 3aJlaHHOMY alTOPUTMY pa3pabaThiBaTh OpraHU3aIHOHHO-
TEXHUYECKHE MPOIECCHl C IPUMEHEHNEM OCHOBHBIX METOJO0B MaTeMaTHYECKOTO MOJISITUPOBAHHMSI, METOAAMH PEIICHHsI 3a1a4
W JIOKa3aTeNbCTBA YTBEPKIACHUHN B 3TOW 00JIACTH.

2. MecTo qucHUIIHHBI (MoayJisi) B cTpykType OITIOII BO

Jannas jgucuuruimHa (Moaynb) BkitoueHa B pazgen  "B1.0.04.06 ucuumiubel  (Moayiu)'  OCHOBHOM
npodeccronansHOi oOpa3oBatenbHol mporpammbel 09.03.03 "Ilpuxnagnas nHdopmaruka ([Ipuknagnas nHdpopmarnka B
9KOHOMHUKE)" U OTHOCUTCS K 00s13aTEJIbHBIM JUCLUIUIMHAM.



OcBauBaetcs Ha 3 Kypce B 5, 6 cemecTpax.

3. OfbeM AUCHMIINHBI (MOAYJsI) B 3a4eTHBIX €IMHHMIIAX C YKAa3aHHEM KOJHYECTBA YacOB, BbIIEJEHHbIX HA
KOHTAKTHYI0 pa0oTy o0ydyalommxcsi ¢ npemnogaBaTeieM (M0 BHAAM Y4YeOHBIX 3aHATHI) M Ha CaAMOCTOSITEJbHYIO
padoTy odydarouuxcs

O0mas Tpya0eMKOCTh TUCIUILTHHEI COCTABISACT 7 3a4eTHBIX(bIC) eAnHUI(bl) Ha 252 yaca(oB).

KonraktHast padora - 108 waca(oB), B ToM uwmcne nekuuud - 34 daca(oB), mpakTudeckwe 3aHstus - 0 waca(oB),
naboparopHble paboThI - 74 yaca(oB), KOHTPOJIb CAMOCTOSATENBHOHN paboThI - 0 aca(oB).

CamocrosrtensHas padoTa - 108 yaca(os).
KonTpons (3a4é€t / 9x3amen) - 36 gaca(oB).
dopma IPOMEXyTOYHOTO KOHTPOIIS JUCLMILUIMHEL: 3a4eT B 5 CEMeCTpe; 3K3aMeH B 6 ceMecTpe.

4. Coaep:xaHne THCOUILITMHBI (MOIYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKa3aHHeM OTBEIeHHOI0
HA HUX KOJMYECTBA aKaJleMH4YeCKHUX YaCOB U BH/IOB YU4eGHbBIX 3aHsI THI

4.1 CTpyKkTypa H TeMaTH4YeCKHIl IVIaH KOHTAKTHOH M CAMOCTOSATEIbHOI pa60oThl 10 JUCHUILINHE (MOLY.II0)
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1. Tema 1. HekoTopsie nU3BECTHBIE MOIEIN MaTEMAaTHUYECKOM 5 4 0 4 14

(buzuKu

2. |Tema 2. 3amaun XUMIHYECKOW KHHETHKN 5 4 0 8 14
3. |Tema 3. MaremaTnueckas Teopusi 00pbOBI 32 CyLIECTBOBaHHE 5 4 0 8 12
4. |Tema 4. MonenupoBanue nporeccoB auddy3uu u nepeHoca 5 6 0 16 14
5. |Tema 5. Henmnelinsie Mmoaenu 6 4 0 12 18
6. |Tema 6. Jlunamrika copOLMU ra30B 6 6 0 12 18
7. |Tema 7. MoaenupoBaHUE CIOXKHBIX 00BEKTOB 6 6 0 14 18
Wtoro: 216 34 0 74 108

4.2 Coaep:xkanue TUCHUILIHHBI (MOIYJIs1)
Tema 1. HexoTopble H3BeCTHBIE MO/IeJIM MaTeMaTH4YecKoi (pu3uKu

Konebanus xameprona. 3amada Credana. 3agaua CtedaHa mpenctaBiseT coO0W 0coOBI BUA KpacBOW 3ajadd s
I QepeHINaTHPHOTO YPAaBHEHUS B YaCTHBIX IIPOU3BOAHBIX, ONMCHIBAIONIAS H3MEHEHHE (Pa30BOTO COCTOSHUS BEIIECTBA, IIPH
KOTOPOM ITOJIOKEHHE TPAaHUIIBI pa3zena a3 M3MEHsAETCs co BpeMeHeM. Hanmane rpanuil pa3gena MexIy ¢a3aMu, KOTOpBIe
HE 3aJafoTcs SBHO M MOTYT CMEIIAThCS CO BPEMEHEM, SIBIISICTCA XapaKTePHOH OCOOCHHOCTHIO Takux 3amad. CkopocTs
CMeIIeHN MeX(Pa3HBIX TPAHHUI] OTIPEIEIACTCS JONOIHUTEIBHBIM YCIOBHEM Ha TpaHUIle paszena (a3, YTo IPUBOIUT 3a4ady
K HEJINHEMHOMY BH]Y.

Tema 2. 3agaun XUMHYECKO KHHETHKHA

Bproccenstop. Peaknus benoycosa - XKaboTHHCKOTO - KIIacC XMMHUYECKUX PEAKIUH, TIPOTEKAIONINX B KOJIeOaTeIbHOM
pexxuMe, TIPH KOTOPOM HEKOTOpHIE IMapaMeTpbl peakuu (IBET, KOHIICHTpPAIlMs KOMIIOHCHTOB, TeMIepaTypa H Ap.)
W3MEHSIIOTCS TEePUOTUYECKH, 00pa3ysl CIO0KHYIO INPOCTPAaHCTBEHHO-BPEMEHHYIO CTPYKTYPY peakIuoHHOH cpensl. Ilpn
OTIPEeNICICHHBIX YCIIOBHSX 3TH CHCTEMBI MOTYT IEMOHCTPHUPOBATH OUYEHb CJIOXKHBIC (DOPMBI TOBEAEHHUS OT PETyJISPHBIX
MCPUOUYCCKUX JIO XAOTHYCCKUX KOJCOAHMA W SBISIOTCS BaXKHBIM OOBEKTOM HCCIICIOBAHHS YHUBEPCATBHBIX
3aKOHOMEPHOCTEN HETMHEHHBIX CHCTEM.

Tema 3. MaTemaTuuyeckasi Teopusi 60ps0bI 3a cyllleCTBOBaHHE

CucrteMa "XMILHUK - XKepTBa" - CIIOKHAs 3KOCHCTEMA, IJISi KOTOPOH peaiu30BaHbl JOJTOBPEMEHHbIE OTHOLIEHUS
MEXIy BUIAMU XHUUIHUKA U KEPTBbI, TUIUYHBIN MpUMep KOIBOIIOUUHU. OTHOLIECHUS MEXIY XMIMHUKAMU U UX KEPTBaMHU

Pa3BUBAIOTCS [IMKIUYECKH, SIBISSACH WLTFOCTPAIMEH HEUTPaIbHOTO paBHOBECHS. MOJIeb COBMECTHOTO CYIIICCTBOBAHUS JBYX
HOJIOTMYECKHUX BHUIOB (IIONYJIALMK) THIIA "XMILHHUK - )KEPTBA" HA3BIBAETCS TAKKE MOJIEID JILTEPPHI - JIOTKH.
OHOIOTHYEC () () a" epTBa" HA3BIBAETCS TAK)Ke MOIEIbI0 BobTe Jlo



Tema 4. MoaeaupoBanue npoueccoB 1uddy3uu u nepeHoca

MareMaTHyecKoe MOICITUPOBAHIE YKOCHCTEM SIBJIICTCS HAYYHBIM HATPABICHUEM, KOTOPOS CTAHOBHUTCS ACHCTBCHHBIM
anmnapaToM MO3HAHHS SKOJIOTHYECKHUX MPOLECCOB, MPHOIMIKAET K OCYIISCTBICHUIO MPAKTUKH yNpaBieHus: uMu. [1ono0HbIe
MOJIeTIH coiepkar B cebe MHMOPMALMIO KaK alpHOPHYI0, 3aKIIOUEHHYI0O B CTPYKTYpE MAaTeMaTHYeCKOW MOoAenu (THIll
mudhepeHIMaTbLHOT0, HHTETPATLHOTO, Pa3HOCTHOTO, OalaHCOBOTO WJIM JPYTOTO YpaBHEHHs), TaKk W HH(OPMAIHIO,
coJiepKalryrocs B mapameTpax (kodpdummrenTax) Moae I, KOTOPhIE OMPEIEISIOTCS U3 OMBITHBIX JaHHBIX.

Tema 5. HetuHelHBIE MO ETH

VYpasuénne Koprepéra - ne ®pusa - HEIMHEHHOE YPaBHEHUE B YACTHBIX NMPOM3BOIAHBIX TPETHETO MOPSIKA, UTPAIOILEE
B)XHYIO POJIb B TEOPHH HEJIMHEHHBIX BOJIH, B OCHOBHOM THAPOAMHAMUYECKOTO MPOUCXOK/ACHHS. BriepBrie ObUIO MoydeHo
XKozepom Byccuneckom B 1877 romy, HO noapoOHbIH aHanu3 Obul npoBenéH yxe Junepukom Kopreserom u I'ycraBoMm nie
@®puzom B 1895 romy. dnst ypaBuenus Kopresera - ne ®dpuza HalineHO OOJbIIOE KOJIMYECTBO TOYHBIX DEIICHHH,
HPE/ICTABISIONIMX COOO0H CTallMOHAPHBIE HETMHEHHbIE BOJTHEI.

Tema 6. JluHaMuka copoiumn ra3on

3anaua ['ypca - 9TO pa3sHOBHIHOCTL KpaeBOW 3a/aud JJisi THICPOOTHUSCKUX YPABHEHHN U CHUCTEM 2-TO TOPSIKA C
JIBYMs HE3aBUCHMBIMH IEPEMEHHBIMH 110 JAHHBIM Ha JBYX BBIXOIAIIAX W3 OJHOW TOYKM XapaKTEPUCTHUECKUX KPHUBBIX.
[IpruMeHNTETHHO K 9YaCTHOMY THIEPOOINIeCKOMY YPaBHEHHIO BTOPOTO MOPSAAKA C ABYMSI HE3aBUCHUMBIMH IIEPEMEHHBIMY, b.
Puman mpenmnoxun "MmeTton wuHTerpupoBanus Pumana". s nmpUMeHEHHs MeToJa HeOoOXOIUMO IOCTPOUTH (PYHKIIHIO
Pumana, SBIAIONIYIOCS pEIICHUEM CHeIMalbHON XapakTepucTuieckou 3agaun Komm.

Tema 7. MoaeanpoBaHue CJI10:KHBIX 00bEKTOB
®usnyeckn "Oe3omacHBIN" AAepHBIA peakTop. ['maponorudeckmii "Gapbep" MPOTUB 3arps3HEHHS TPYHTOBBIX BOJI.
CHoXHBIC PeXKHMBI OOTCKAHUS TEJI Ta30M. DKOJOTHYCCKU MPUEMIIEMBIC TEXHOJIOTUH CIKUTAHUS YTIIEBOJOPOIHBIX TOILIUB.

Henuneiinbie a3 ¢exThl B 1a3epHOil TepMosaepHoii masme. KimmMarnyeckne nocnenctsus siaepHoro kouguukra. [Ipomeccs
B IIEpEXOAHON SKOHOMUKE. ToTamuTapHble U aHAPXUYECKUE IBOMIOLMU pacpeAeICHUs BIaCTH B HEPAPXUSX.

5. IlepeyeHb Y4eOHO-METOAUYECKOr0 oOecmedeHHs] [JIsl CAMOCTOATEJbLHOH pPadoThl 00y4alOIHUXCA IO
JUCHUNINHE (MOIYJII0)

CamocrositenbHass paboTa OOY4YalOIIUXCsl BBIMOJHSAETCS [0 33aJaHUI0 W [PU  METOAWYECKOM PYKOBOICTBE
nperojaBarens, HO 0e3 ero HermocpeACTBeHHOro yuactusi. CaMmocTosiTeIbHasT paboTa MoApas3essieTcsl Ha CaMOCTOSTEIbHYIO
paboTy Ha ayJAWTOPHBIX 3aHATHUAX W HAa BHEAYIUTOPHYIO CaMOCTOATENbHYIO paboTy. CamocrositenbHas paboTa
00y4YarouXCcsl BKJIIOYAET KAK MOJHOCTHIO CAMOCTOSITEIBHOE OCBOCHHE OT/IENBHBIX TeM (pa3[esioB) IUCLUMILIHHBI, TaK H
mpopaboTKy TeMm (pa3elioB), OCBaWBaeMbIX BO BpeMs ayauTopHOW paboThl. Bo Bpems camocTosiTenbHOW paboThI
00yJaromuecs: YUTAlOT W KOHCICKTUPYIOT YYeOHYI, HAYYHYH0 M CIPABOYHYHO IJUTEPATyPy, BBINOIHSIOT 3aJaHUs,
HAIpaBJICHHBIC HA 3aKPCIUICHUC 3HAHUN M OTPaOOTKY YMCHUN M HABBIKOB, TOTOBATCS K TEKYLIEMY U MPOMEKYTOYHOMY
KOHTPOJIIO 10 TUCIUILIHHE.

Opranm3anys caMOCTOATENEHOW PabOThl 00YJAIONINXCS PErIaMeHTHPYETCS HOPMAaTHBHBIMH JOKYMEHTaMH, YIeOHO-
METOAMYECKOH JIUTEPATypOil U IEKTPOHHBIMHA 00pa30BaTEIHHBIMI PECYPCAaMHU, BKITFOTAs:

Iopsimox opraHu3alii U OCYIICCTBICHHS OOpa30BATCILHOW ICATEIBHOCTH MO 00pa30BaTENbHBIM MPOrpaMMaM
BBICILIEr0 00pa30BaHus - MporpaMmamM OakajaaBpuaTa, NporpaMMam CIICHHANINTETa, IPOrpaMMaM MarucTpaTypbl (yTBEpXkKIeH
mpuKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot 5 anpens 2017 roma Ne301)

IMucemo MunncrepcrBa obpazoBanus Poccuiickoit @enepaunu Nel4-55-996un/15 or 27 nHosbps 2002 r. "O6
AKTHBU3AIMN CAMOCTOSTEIbHON pabOThI CTYICHTOB BBICIINX YYEOHBIX 3aBeeHHH"

VYcraB peneparbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO 00Opa3oBaTenbHoro yupexaenus "Kaszanckuii (ITpuBomkckmif)
(enepanbHbIil yHHBEpCHTET"

[TpaBuna BHYTpeHHEro pacnopsiaka (eaepanbHOro rocyJapcTBEHHOTO0 aBTOHOMHOTO 00pa30BaTENbHOTO YUPEKICHHUS
BEICIIIero mpodeccnonansHoro oopazoanus "Kazanckuii ([TpuBomkckuil) henepanbHblii YHUBEPCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) dgenepaiabHOro yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPEACTB MO JUCHUIIUHE (MOAYJII0)

@DOHJ ONEHOYHBIX CPEACTB MO IUCHWIUINHE (MOAYNIO) BKIIIOYACT OLEHOYHBIC MAaTEpHajbl, HAIpaBICHHBIE Ha
MIPOBEPKY OCBOCHHS KOMIIETCHIIWH, B TOM YHCIIE 3HAHWH, YMEHHA W HaBBHIKOB. POHJ OIICHOYHBIX CPEACTB BKIIOYACT
OIICHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS M OIICHOYHBIE CPEACTBA IIPOMEKYTOUHOH aTTECTAIIH.

B ¢oHze O11eHOYHBIX CPEICTB COAEPIKUTCS CIIeAyIOIast HHPOpMALHs:

- COOTBETCTBHE KOMIIETCHITUI IUTAHUPYEMBIM pe3ybTaTaM 00y4eHHS 110 TUCIUILIHHE (MOJIYIIIO);
- KPUTEpUH OLICHUBAHHS CPOPMUPOBAHHOCTH KOMITETCHIIMH;

- MEXaHMU3M (OPMHUPOBAHUS OLEHKH 110 JUCLUIIIMHE (MOIYJIIO);

- OIMCaHUE MOPsAKa IPUMEHEHHS U IPOLIEAYPHI OIICHUBAHUS TS KaXKIOTO OIICHOYHOTO CPEICTBA;

- KpUTECpHUU OLUCHUBAHUS IJIA KaKA0I'0 OLICHOYHOI'0 CPCACTBA,



- coJep)KaHHE OIEHOYHBIX CPEACTB, BKIIOYas TPEeOOBaHWS, NpEIbABISIEMbIE K JEHCTBHAM 0OydalOMIHUXCH,
JEMOHCTPHPYEMBIM pPe3yIbTaTaM, 3aJaHNsl Pa3INIHBIX THIIOB.

@oH/T OTIEHOYHBIX CPEICTB MO OUCHUIUINHE HaxoanuTcs B [Ipmmoxennn 1 kK mporpaMMe AUCIUILINHEI (MOYITIO).

7. IlepeyeHb JIUTEPATYPbI, HEOOXOAUMOIM 1JIs1 0CBOECHHS TUCHUIIUHBI (MOIYJIsA)

OcBoeHne IMCUMIUIMHBI (MOAYJISl) NpEAIojaraeT M3ydeHue ydeOHOW mureparTypsl. JlurepaTypa MoOeT OBITh
JOCTYIIHA 00YyYarOLIMMCS B OJTHOM U3 AIByX BapHaHTOB (JINOO B 000MX U3 HUX):

- B DJIGKTPOHHOM BHIE - UYepe3 JIIEKTPOHHbIC OMOIMOTEYHBIE CHCTEMBl Ha OCHOBAaHUH 3aKIIOYCHHBIX KDY
JIOTOBOPOB C MIPAaBOOOIIAAATEISIMU;

- B meyaTHOM Buje - B HayuHoi oubmmotexe Enmabyxckoro mHcTuTyTa KOV, OOydaromyecs moiaydaoT yIeOHyo
JUTEpaTypy Ha aDOHEMEHTE TI0 YHTATEeIbCKIM OMJICTaM B COOTBETCTBHH C IIPaBHJIaMH ITOJb30BaHMs HayuHoit 6MOIHOTEeKOH.

ONEeKTPOHHBIC W3IAHMS TOCTYIHBI AUCTAHIMOHHO U3 JIO00H TOYKH NMPH BBEACHUN 00YYAIOIINMCS CBOETO JIOTHHA U
mapojs OT JHWYHOTO KaOuHeTa B cHcTeMe "DJIeKTpOoHHBIM yHuBepcuTeT". [Ipu HCIOJNIb30BaHWM TICUATHBIX W3JIaHUN
OMOIMOTEYHBIH (OHJT TOJDKEH OBITh YKOMITJIEKTOBAH MMH M3 pacdeTa He MeHee 0,25 sk3eMIuIsipa Ha KaXka0ro 00y4aromerocs
U3 YHCIIa JINL, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO JUCIUIIIHHY

[lepedenp nuTeparypbl, HEOOXOAMMON Ui OCBOCHMS JUCHUMIUIMHBI (Moayisi), Haxoxutcss B I[lpuioxennn 2 k
paboueil mnporpamme JUCHMIUIMHBL. OH NOJIEKUT OOHOBJIEHHIO IPH H3MEHEHHHM YCJIOBUH JoroBopoB KOV ¢
npaBooOyiaiaTeNsIMA  3JICKTPOHHBIX HW3JaHUM W TNpH W3MEHEHHMH KoMmiuiekroBanus QounoB Hayunoit Oubinmorexu
Enabysxckoro nactutyta KOV.

8. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTH "HHTepHer'", He00XOAUMBIX AJs
OCBOEHHS JMCUMIJIMHBI (MOAYJIfA)

BBeneHue B MaTeMaTHYSCKOE MOJICTUPOBAHHUE - https://www.intuit.ru/studies/courses/2260/156/info

KommerotepHoe MoaenupoBanue - https://www.intuit.ru/studies/courses/643/499/INFO

OCHOBBI MaTEMaTHYECKOT0 MOJICJIMPOBaHUS - https://www.intuit.ru/studies/courses/66/66/info

9. MeTtoanuecKue YKazaHud QJist oﬁyqaloumxm M0 OCBOCHHUIO TUCIHMIIJIHMHBI (MOI[yJ'lSl)

Bupg pabor MeToan4ecKkne peKOMeH A UH

JICKIUU Crenyer BeCTH KOHCIEKT JIEKIIMK U 03HAKOMHTBLCSI C JIUTEPATYPOil peKOMeHIyeMoii uist npouTeHust. Eciu
BO3HUKAIOT TPYJIHOCTH B MOHUMAaHUH JIEKIIMOHHOTO Marepualia cliefyeT o0paTHThCS K MPernoiaBaTelio,
KOTOpBI 4MTaeT JIeKUMH. J[is yCHemHOro YyCBOGHHUsI JIEKIMOHHOTO MaTepHuajia, HeoO0X0IuMo
npopabaTeIBaTh MaTepHall, MPOBOAWTH MOAPOOHBIH BRIBOA (POPMYI, B TOM CiIydae, €Cid 3TO He OBLIO
CJICNIaHO Ha MPEeIoJaBaTe/IeM Ha JICKIIUH.

nmabopaTopusie | [ ycnenrHoro BEITOIHEHUS 1Tab0paTOPHBIX paboT TpedyeTcst H3yduTh MaTepual Jekuui. [lpuctynars K

paboTHI BBINTOJIHEHUIO JTA0OPaTOPHON pabdOTBl MOXKHO IIOCJIE TPENBAPHUTEIBHOTO IPOYTEHUS TEOPETHUECKOTO
MaTepuaja. BBIMONHEHWE CleAyeT TPOBOAWTH PYKOBOACTBYSCH TOPSIKOM pPaOOTHL Y cCIemHoe
BBITIOJTHEHHUE J1a00paTOpHO paboTHl O3HA4YaeT, YTO CTYACHT BBHIIONHHWI OCHOBHYIO PabOTy, a Takxke
OTBETHJI Ha BOIIPOCHI WJIH BBITIOJHII JOMOJIHUTEIBHBIC 3aJaHHUS.

camoctosa- | CamocTosiTensHasi paboTa CTYJCHTOB MO IUAAKTUYECKOH CYTH MPEACTaBISAET OO0 KOMIUIEKC yCIOBHI
TenbHas paboTa| 00ydeHns, OpraHN3yeMbIX IpEeNoaBaTeIeM M HaIpaBIEHHBIX Ha CaMOIIOATOTOBKY yYalIuxcs. YdeOHas
JeSITeIPHOCTD TPOTEKaeT 0e3 HEMOCPEICTBEHHOTO yJacTHsl MPEToAaBaTells | 3aKI09aeTcsl B IpopaboTke
JIEKIIMOHHOTO MaTepuaia, MOArOTOBKE K YCTHOMY OINPOCY U TECTUPOBAHMIO, K MPAKTUIECCKUM 3aHSATHSIM;
W3yYCHUH y4COHOW JTUTEPaTyPhl U3 OCHOBHOTO U JIOTIOJIHUTEILHOTO CITHCKA.

3a4geT [Ipu moaroToBKe K 3a4eTy HEOOXOAMMO MPOCMOTPETH MPOTpaMMy Kypca, ¢ HEeNbI0 BRIABICHHUS Hambolee
MPOOJIEMHBIX TEM, BOIIPOCOB, KOTOPBIE MOTYT BBI3BaTh TPYJHOCTH IIPH IMOATOTOBKE K 3a4eTy. [Ipo pemats
TECTOBBIC 3aJlaHMA, MPEUIOKEHHBIE B y9eOHO-METOqIIecKoM KoMiutekce. [lpn aTom st 3 peKTHBHOTO
3aKperuieHns] WHPOPMAWU TEepBBI pa3 0e3 HMCHOJIh30BaHUS YYEOHBIX MaTEepHaloB, BTOPOH pa3 ¢ WX
WCIOJIb30BaHUEM.

JK3aMeH DK3aMeH MPOBOAMTCS B YCTHOM (popMe 1o OmiieTaM, B KOTOPBIX COJIEPIKATCS BOMPOCH (3aJaHMs ) TI0 BCEMY
pazneny mucuuiuinHbl. OLEHUBACTCS BIIAJICHUE TEOPETHYECKUM MATEpHaIoOM, €ro CUCTEMHOE OCBOCHHE,
B3aUMOCBSI3b OCHOBHBIX MOHSTHI JUCHHUIUIMHBI, CIIOCOOHOCTh NPUMEHSTh 3HAHHS U YMEHUS! TIPH PELICHUH
MPaKTUYECKUX 3a/IaHUM, MPHOOPETEHNE HABBIKOB CAMOCTOSTEIBHOM paOboThI. J{JIsl MOATOTOBKHU K 9K3aMEHY
PEKOMEHIyeTCs IOBTOPUTH BECh YUCOHBINH MaTepual Mo AUCIUILIUHE, & TAKKE UCTIOIB30BaTh OCHOBHYIO U
JIOTIONTHUTEIBHYIO INTEPATypy, HHPOPMALIUIO U3 PEKOMECHIOBAHHBIX VHTEpHET-PECypCOB.

10. Ilepeyenr uHGOPMAUMOHHBIX TEXHOJIOTHIi, HCHOJb3yeMbIX NPH OCYUIECTBJEHHH 00pa30BaTEIbHOIO


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

npomecca Mo AUCHUIIMHE (MOIYJII0), BKJIOYasi IepedeHb NPOrpaMMHOr0 oGecnedeHusi U HHGPOPMAIMOHHBIX
CIPaBOYHBIX cHCTeM (ITPU HEOOXOTUMOCTH)

[lepeuenp MHGOPMALMOHHBIX TEXHOJIOTHH, HCHOJNB3YEMBIX INPH OCYIIECTBICHHH 00pa30BaTENbHOTO Mpolecca Io
JUCLMILIMHE (MOJYJII0), BKIIIOYas INEpedyeHb IPOIpaMMHOIO OOecredeHuss U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npezcrasieH B [Ipunoxxennn 3 x paboyeld mporpaMme JUCHUIUIAHBI (MOJYJIS).

11. Onucanue MAaTepHMAJIbHO-TEXHHYECKOH 0a3bl, HeOOXO0AMMOIl JJsl OCylIIeCTBJEHHS O00pPa30BaATEJLHOIO
npouecca no JMCHUIIUHe (MOAYJII0)

VYuebusie aynuropun Ne 60 (423600, Pecny6muka Tatapcran, r. EmaGyra, yn. Kasanckas, a. 89) mis npoBeneHus
3aHATHH JIEKIIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYNIOBBIX M WHIWBHIYAJIbHBIX KOHCYNbTalWi, TEKYILETO
KOHTPOJISI ¥ TPOMEKYTOYHOW aTTECTAINM, MTOMEIIECHHUE Ul CaMOCTOATENbHOW paboThl. Komrurekt mebenu (1mocamodHbIX
mect) 29 . Kommiekr medenn (mocagouHbx Mect) s npenoaasarens 1 mr. KomnbrorepHslit kinace: Komnbroreps! intel
core 15 15 mr. Monutops! ViewSonic 22d 15 . [Ipoexkrop EPSON EB-535W 1 wit. UnTepaktuBnas nocka IQBoard DVT
TNO082 1 mr. Tpubyna 1 mr. Konauponep 1 wt. Hacrennsie non ku 6 wr. [llkag aByxcrBopuatslii ¢ noikamu 1 mr. Beo-
kamepa | wT. Beixon B MHTepHET, BHYTpMBY30BCKasi KOMIIBIOTEpHAsI CEThb, JOCTYN B 3JICKTPOHHYIO HH(OPMALMOHHO-
obpazoBarenbHyt0 cpeny. HaGop yueOHO-HArIsiIHBIX MOCOOMH: KOMILIEKT IpE3E€HTalUi B 3JEKTPOHHOM QopMmare Io
npenogaBaeMon AUCHUILIUHE 3-5 1IT.

12. CpeacrBa aganTauMy NpenoAaBaHUA NUCHHUILUIMHBI K MOTPEOHOCTSM 00Y4YAOIIMXCS MHBAJIUAOB M JMI C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMU 310POBbSI

I[Ipu HeoOxomammocTH B 0O0pa30BaTENBFHOM MPOIECCE NPUMEHSAIOTCS CIEAYIONIHEe METOABl M TEXHOJOTHH,
obneryaromue BOCTIpHUATHE HH(QOpMAy OOydJalOImIMMHUCS HWHBAJIHIAMH W JINIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
3I0POBBSL:

- CO3aaHuC TEKCTOBOU BEpCcUU 1000r0 HETEKCTOBOTO KOHTEHTA 1 €ro  BO3MOXKHOTO Hp€06pa30BaHI/IH B
AJIBTCPHATHBHBIC (bOpMI)I, y}_'l06HI>Ie JJI pas3IMYHbIX HOHL3OBaT€J'I€ﬁ;

- CO3JaHHUC KOHTCHTA, KOTOpLIﬁ MOXHO MNPCACTABUTH B PA3JIHMYHLIX BHUAAX 0e3 NOTEPU AAHHBIX WU CTPYKTYPHI,
MNpeaAyCMOTPETL BO3MOKHOCTbH MaCIHTa6I/Ip0BaHI/IH TCKCTAa H I/I306pa)I<eHHﬁ 0e3 MOTEPU KadyeCTBa, IPEAYCMOTPECTH
JOCTYHHOCTb YIIPABJICHUSA KOHTCHTOM C KJIIaBUATYPhI;

- CO3/IaHNE BO3MOXHOCTEH sl 00ydJaromuxcs BOCIIPUHAMATE OJHY H Ty K€ HH(OPMAIHIO U3 Pa3HBIX HCTOYHHUKOB -
HaIpUMep, TakK, YTOOBI JIMIa C HApyIICHUSMH CIyXa IOydand WHPOPMALIWIO0 BHU3YyaJIFHO, C HAPYUIICHUSAMH 3pCHUS -
ayIuaibHO;

- TpPUMEHEHHE NPOTPAMMHBIX CpPEICTB, OOECHECYMBAIOIINX BO3MOXKHOCTH OCBOCHHS HABBEIKOB M yMEHHIA,
(hopMuUpyeMBIX IUCHMIUIMHOW, 3a CYET ambTePHATHBHBIX CIIOCOOOB, B TOM UHCJIEC BHPTyalbHBIX JabopaTtopuii u
CUMYJIAIIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHE JUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIA JJIs TIepeiau HHPOPMALIUH, OPraHU3aI[uH Pa3InIHBIX
(hopM HMHTEPaKTHBHON KOHTAKTHOW pabOTHI 00yYaroIierocs: ¢ MmpernojaBaTesicM, B TOM YHCIE BEOMHAPOB, KOTOPHIC MOTYT
OBITh HCHOJIB30BaHBl ISl TMPOBEACHUS BHUPTYAIBHBIX JICKIUA C BO3MOXXHOCTBIO B3aUMOJCWCTBHS BCEX YYAaCTHUKOB
TUCTAHIIMOHHOTO OOydYeHMs, IMPOBEACHUS CEMHHAPOB, BBICTYIUIGHHS C JOKIAJaMH ¥ 3aIlUTHl BBHIIIOJHEHHBIX padoT,
MIPOBEICHUS TPECHUHTOB, OPTaHN3AIINH KOJUICKTUBHOM paboTEI;

- HOPUMCHCHHUC JUCTAHIMOHHBIX 06paSOBaT€J'II)HI)IX TEXHOJIOTHH AJid opraHusanyun (bOpM TCKyLIEro u
MPOMEIKYTOYHOT'O KOHTPOJIA;

- YBECIIMYCHUE IPOAOJKUTEIBPHOCTH Caavun O6y‘-Ia}OH.lI/IMC}I WHBAJIUIOM HUJIN JIMIIOM C OTPaHUYCHHBIMH BO3MOXHOCTAMUA
310pOBbA (bOpM HpOMe)KyTO‘IHOﬁ aTTCCTAallMU 110 OTHOIICHHUIO K YCTaHOBHGHHOﬁ MPOAOJIKUTCIIBHOCTHU UX CAAYU:

- TPOJIOJDKUTENILHOCTH CIIa4yM 3a4éTa WM dK3aMeHa, NMPOBOJUMOTO B NMHCHMEHHOH ¢opme, - He Oonee ueM Ha 90
MHUHYT;

- IIPOJIOJDKUTENBEHOCTH HOATOTOBKH 00Y4aloIIerocs: K OTBETY Ha 3a4éTe WM 9K3aMeHe, IPOBOANMOM B YCTHOH (opme,
- He Oostee yeM Ha 20 MUHYT;

- MPOJIOJDKUTEIILHOCTH BBICTYIIICHHS 00YYaIOIeTocs MU 3aliuTe KypcoBoOl paboThI - He Ooiee 4yeM Ha 15 MUHYT.

IIporpamma cocraBnena B coorBercTBuu ¢ TpedoBanusmMu @I'OC BO u yueOHbIM TutaHOM 10 HampasieHuio 09.03.03
"Tpuknagaas napopMaTruka" 1 mpodto moaroToBku "IpukiagHas nHPoOpMATHKA B IKOHOMHUKE" .
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1. CooTBeTCTBHE KOMNIETECHIMIA IIAHNPYEMBIM pe3y/IbTaTaM 00y4eHHUs 0 NUCHUILINHE (MOAYJII0)

Konx m HamMeHoBaHHe

NHaukaTopsl A0CTHKEHUS KOMIETeHUHH

OueHovHbIE cpeacrsa TEKYyIIEero

KOMIeTeHIIHH AJ151 AAHHOM AV CHUIIHHBI KOHTPOJISI M MPOMEKYTOUHOI aTTecTaluu
OIIK-1. Cnocoben 3HaeT paloHaNbHbIe CIOCOOBI MpUMeHeHHus | TeKyuuid KOHTPOJIb:
MIPUMECHSTh €CTECTBEHHOHAYYHbBIX 3HAHU, OCHOBBI JlaboparopHsie paboThI IO TeMaM
€CTECTBEHHOHAYYHbIE U | MAaTEeMaTHKH, (pU3MKH, BEIYUCIUTEIHHOM Tema 1. HexoTopble n3BecTHbIE MOJIEIH
0O0IIeHKEHEePHBIE TEXHHUKH U IIPOrPaMMHUPOBaHUSI. MaTreMaTuueckoi Gpu3nku
3HAHMS, METO/IBI Tema 2. 3agaun XUMHIECKON KHHETHKH
MaTeMaTHIECKOTO YMeer panMoHaNIbHO IPUMEHSTH Tema 3. MaremaTtrueckast TeOpust 00pbOBI 32
aHaIn3a u €CTECTBEHHOHAYYHbIC 3HAHMUS, PEIIATh CYIIECTBOBaHNE
MOJEIMPOBAHH, 3a7]a4¥ BBIYUCIUTEIBHOTO U Tema 4. MozaennpoBaHue MPOLECCOB
TEOPETHYECKOTO 1 AHATMTHYECKOTO XapaKkTepa B 001acTi mudy3un U mepeHoca
SKCIEPUMEHTAIHBHOTO MaTeMaTH4YEeCKOTO MOJCIUPOBAHHUS. Tema 5. Henuneitnbie Moenu
HCCIIENOBaHUsA B Tema 6. lunamuka copbuuu razoB
npodeccHoHaNbLHON Braneer crnocoOHOCTBIO paoHAIBHO Tema 7. MozaennpoBaHUe CIIOKHBIX
JIeSITEIIbHOCTH NIPUMEHSTh €CTECTBEHHOHAYYHbIE 3HAHUS; 00BEKTOB

HaBBIKAMH HCCIICIOBAHUS MaTEMaTHUYECKUX

MoOJIeJIell peIleHUs! IPAKTUYECKHX 3a1a4 [TpomexyTouHas aTTecTaluys:

METOJIJaMH MaTeMaTHYECKOro aHaIn3a 1 3auem, Jx3amen

nuddepeHTaIbHBIX YpaBHEHUH.
OIIK-6 3HaeT COBpPEMEHHBIE CIOCOOBI aHanmm3a W | TecTHpoBaHHE IO TEMaM
Criocoben pa3paboTK opraHW3alMOHHO-TeXHUYecknX | Tema 1. HekoTophie H3BECTHBIE MOJICIH
aHATU3UPOBATH U MPOLECCOB C TNPHUMEHEHHEM OCHOBHBIX | MaTeMaTHYeCKOH (pu3mku
pa3pabaTbIBaTh METOZI0B MaTeMaTHYECKOTO0 MoAenupoBanus, | Tema 2. 3agaun XUMHIECKOH KHHETHKH
OpraHU3aIOHHO- OCHOBHBIE MaTeMaTHIECKHE mogenu | Tema 3. Marematudeckast Teopust 00psOBI 32
TEXHUYECKHE BO3MOJXKHBIE C(epbl X MPHI0KECHHH. CYLIECTBOBaHUE
SKOHOMUYECKUE Tema 4. MonenupoBaHue MpoLECCOB

poueCcChI €
MPUMEHCHUEM METOJ0B
CHUCTCMHOI'O aHaJIn3a U
MaATEMaTUYCCKOI'o
MOACINPOBAHUA

Vmeer AHAJIU3UPOBATH U CAMOCTOATCIILHO 11O

3aJaHHOMY  aJIropurMy  paspabarteiBath | Tema 5. Henmuueitnsie Mmogenn
OpraHM3alMOHHO-TEXHHYecKue npouecchl ¢ | Tema 6. JluHamuka copOium razos
IIPUMEHEHUEM OCHOBHBIX MeronoB | Tema 7. MonenupoBaHue CIOXKHBIX

MaTEeMaTHYECKOTO MOJEIHPOBAHUS, PEIIaTh
CTaHOapTHBIE MPOGECCHOHAIBHBIC 3aJa4H C
MIPUMEHEHNEM METOAOB MaTeMaTHIECKOTO
MOJICITPOBAHUS.

BrnanmeeT criocoOHOCTBIO aHATM3UPOBATE U
CaMOCTOSITENBHO 10 33JJAHHOMY QJITOPUTMY
pa3pabaTbIBaTh OPraHU3aIOHHO-
TEXHUUYECKHE MPOLIECCH ¢ MPUMEHEHUEM
OCHOBHBIX METOJIOB MaTeMaTUYECKOTO
MOJEJUPOBaHUs, METOJaMH PELICHUS 3a1a4
1 TOKA3aTeJIbCTBA YTBEPKICHUN B 3TOU
obnactu.

muddysun u neperoca

00BEKTOB

[IpomexyTodHas aTTeCTaIH:
3auem, Dxzamen

2. Kputepuu oneHuBanus chOpMHUPOBAHHOCTH KOMIEeTeH N

Komner 3aurteHo He 3auTeHo
eHI U Broicokuii ypoBeHb | CpeaHuii ypoBenb | Huskmii ypoBeHb | Huxe MoporoBoro
(0OTJIAMYHO) (xopoo) (Y10BJIETBOPHUTEIBHO) YPOBHS
(86-100 6ans10B) (71-85 6anJ10B) (56-70 6an10B) (HeyAOBJIETBOPHUTE/b
HO)
(0-55 6aJ1;10B)
OIIK-1 | 3uaer pauuoHanbHble | 3HAeT OCHOBHBIE | 3HaeT otnenbHble | He 3Haer
CrocoOBI NPUMEHCHHUS | PAMOHANBHBIC CIOCOOBI | PallMOHANBHBIC  CIIOCOOBI | palMOHAJIBHBIC
€CTECTBEHHOHAYYHBIX MPUMEHEHUS MPUMEHEHUS CHOCOOBI IPUMCHEHUS
3HAHUH, OCHOBBI | €CTECTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
MaTeMaTHKH, ¢u3uky, | 3HAHHH, OCHOBBI | 3HAHU, OCHOBBI | 3HaHUN, OCHOBBI
BBIYMCITUTENILHON TEXHUKHU | MaTeMaTUKH, (bu3KKH, | MaTEMATHKH, (GuU3MKH, | MaTeMaTUKH, PU3UKY,
1 TIPOTPaMMHUPOBAHAS BBIYUCITUTEIFHON BBIYUCITUTEIFHON TEXHUKHU | BBIYACIHTEIEHON
TEeXHUKA | MIPOTPAaMMHPOBAHUS, | TEXHUKH H
MPOTPaMMHUPOBAHHUA, JIOITy CKast TUOWYHBIE | TIPOTPaMMHUPOBAHUS
JIOITy CKast omuOKH TIpH OTBETE Ha
HE3HAYHTEIIbHBIE OMHMOKH | BOIIPOC WM  pEIICHHH
IpU OTBETE HA BOIPOC | MOCTABJIECHHOMW 3aJlauu




i peuicHuun
IMOCTaBJICHHOU 3aga4yun

Ymeer palmoHanbHO | YMeer panuoHansHO | YMeer pammonansHo | He ymeer
MIPUMEHSTh TIPUMEHSTD IPUMEHSTH panroHaIbHO
€CTECTBCHHOHAYYHBIC €CTeCTBCHHOHAYYHEIC €CTECTBCHHOHAYYHEIC TIPUMEHSTD
3HaHWS, pemaTh 3a7aydl | 3HAHWA, pelaTh 3aJadd | 3HAHWSA, pemaTh 33Jadd | eCTCCTBEHHOHAYJHEIC
BBIYHCIIUTEIEHOTO U | BBIYUCIUTEIHHOTO W | BBIYUCIUTEIHLHOTO 1 | 3HAHWA, PEIIaTh 3a4a4N
AHATUTHYECKOTO AHATTUTHYECKOTO AHATTUTHYECKOTO BBIYUCITUTEIHFHOTO
xapakTepa B o0OnacTH | xapakTepa B 00JacTH | xapakTepa B OOJACTH | aHATUTUYIECKOTO
MaTEeMAaTUYECKOTO MaTEeMaTHYECKOTO MaTEeMaTHYECKOTO xapakrepa B 00yactu
MOJICTPOBAHHUS MO/JICJTUPOBAHHS, MO/JICITUPOBAHHS, MaTEeMaTHYECKOTO
JIOTTyCKast JIOTTy CKast TUITHUYHBIC | MOJCIHPOBAHUS
HE3HAUUTCIBHBIC OMMOKYU | OMIMOKU TIpU OTBETEC Ha
NpU OTBETE HAa BONIPOC | BOIPOC MM  PELICHUHU
Ui peuicHun MOCTaBJICHHOM 3aJa4u
MOCTaBJICHHOM 3a1a4yu.
Bmaneer cmoco6HocTeiO | Brameer cmocoOHOCTRIO | Biameer  cmocoGHocThIO | He Bmameer
panyoOHAJIbHO MPUMEHATH | PAIOHAIFHO TPUMEHSATH | PAllHOHAIBHO IPHUMEHSTH | CIIOCOOHOCTHIO
€CTECTBCHHOHAYYHBIC €CTECTBCHHOHAYYHEIC €CTECTBCHHOHAYYHEIC panroHaIbHO
3HAHUS, HaBBIKAMU | 3HAHUS; HaBBIKAMU | 3HAHUS; HaBBIKAMHU | TIPUMEHATH
HCCIICTOBAHUSA WCCIIeTOBaHHS WCCIIeTOBaHUS €CTECTBCHHOHAYYHEIC
MaTeMaTHYECKUX MOJENIeH | MaTeMaTHIeCKUX MaTeMaTHYECKUX MOJIeNell | 3HaHWA; HaBBIKAMHU
pellieHHUsT  MPaKTHYECKUX | MOJelneit pelleHusl | pelieHusT  MPAaKTHYCCKUX | MCCIICIOBAHUS
3amay METOJIAMHU | MPAKTUYCCKUX 3amay | 3ama4y METOJIAMH | MaTEeMAaTHYECKUX
MaTeMAaTHYCCKOro aHalu3a | METOJIaMH MaTEeMAaTHYECKOTO aHalk3a | MOJAEJICH pelIeHus
u TudGepeHIMaIbHbIX | MATEMaTHYECKOTO u mudepeHIMaIbHbIX | TPAKTUYCCKUX 331a4
ypaBHCHUH. aHanmm3a U | ypaBHCHHUIA, JIOMyCKasl | METOJaMH
Qg depeHIraTbHBIX TUNAYHBIE OMIMOKA TIPU | MaTeMaTHYECKOTO
ypaBHEHHIA, JOITyCKasl | OTBETE Ha BONPOC WIM | aHAIM3A U
HE3HAYNTENbHBIC OIMOKHM | PEIICHHH TOCTAaBICHHOH | Aud¢epeHInaIbHbIX
IpH OTBETE Ha BOMNPOC | 3aJadu. ypaBHCHH.

581071 peleHnn
MOCTaBJICHHOM 3a1a4yu.

OIIK-6

3HaeT COBPEMEHHbBIC
crocoObl aHaU3a U
pa3paboTku
OpraHU3aIMOHHO-
TEXHUYECKUX MPOLIECCOB C
MIPUMEHCHUEM OCHOBHBIX
METO/IOB
MaTeMaTH4eCKOro
MO/JICITUPOBAHHSI,
OCHOBHBIE
MaTeMaTHYeCKHe MOJCIH
BO3MOXHBIE CHEPHI UX
MPUIOKEHUIN

3HaeT COBpeMEHHBIC
crocoObI aHaTU3a U
pa3paboTku
OpraHU3aI[OHHO-
TEXHUYECKUX MPOICCCOB
C IPUMCHCHHEM
OCHOBHBIX METOJIOB
MaTeMaTHYeCKOro
MO/ICTTUPOBAHUS,
OCHOBHbIE
MaTeMaTUYeCKHe MOJIEIN
BO3MOXHBIE CPEPhI UX
TPWIOKEHUH, OyCcKast
HE3HAYUTEIBHBIC OIINOKU
MPU OTBETE HA BOIIPOC
WIN PEIICHUN
MOCTABJICHHOM 3a1a4u

3HaeT COBpeMEHHBIC
crocoObl aHaTU3a U
pa3paboTku
OpraHU3aI[OHHO-
TEXHUYECKUX IIPOIIECCOB C
MPUMEHCHUEM OCHOBHBIX
METOOB
MaTeMaTHYeCKOro
MO/ICITUPOBAHHS,
OCHOBHbIE
MaTeMaTHYeCKHe MOJIEIN
BO3MOXHBIE CPEPhI UX
MPUIOKEHUH, OMyCKast
TUIUYHBIE OIIUOKU TPH
OTBETE Ha BOIIPOC HIIH
PEIICHUH MOCTABICHHOM
3a/a4u

He 3naer coBpemeHHbIe
crocoObI aHaTU3a U
pa3paboTku
OpraHU3aI[OHHO-
TEXHUYECKUX
MPOLIECCOB C
MPUMEHCHUEM
OCHOBHBIX METO/IOB
MaTEeMaTHIECKOTO
MOJICITUPOBAHHS,
OCHOBHEIE
MaTeMaTHIECKHe
MOJICIIA BO3MOYKHBIC
cdephl UX MPHIOKCHUH

VYMeeT aHaTM3UPOBaTh U
CaMOCTOSITENBHO TI0
3aJaHHOMY aJITOPUTMY
pa3pabaTbeIBaTh
OpraHU3aLIOHHO-
TEXHUYECKHE IPOLECCHI C
NPUMEHEHHEM OCHOBHBIX
METOZIOB
MaTeMaTH4ECKOro
MOJICITUPOBAHUSI, PELIATh
CTaHIapTHBIC
npodeccruoHaNbHbIE
3a/1a4M C MPUMEHEHHEM
METOZIOB

YMeer aHaTH3upOBaTh U
CaMOCTOSITEIILHO 110
3aJJAHHOMY QJITOPUTMY
pa3pabaTbIBaTh
OpraHMU3aIIOHHO-
TEXHHYECKUE MPOLECCHI
C MPUMEHEHHEM
OCHOBHBIX METOJI0B
MaTeMaTUYECKOro
MOJICTTMPOBAHUS, PEIIAThH
CTaH/IapTHbIE
npo¢eCCUOHANTBHEIC
3a]a4¥ C MPUMEHEHHEM
METOJIOB

YMeeT aHaTH3upOBaTh U
CaMOCTOSITEIILHO 110
3aJJAHHOMY QJITOPUTMY
paspabaTbIBaTh
OpraHMU3aIIOHHO-
TEXHHUYECKUE MPOLIECCHI C
NPUMEHEHNEM OCHOBHBIX
METOJIOB
MaTeMaTUYECKOro
MOJICTTMPOBAHUS, PEIIAThH
CTaH/IapTHbIE
npoQeCCUOHANBHEIC
3a]a4¥ C MPUMEHEHHEM
METOJIOB

He ymeer
aHAITM3UPOBATh U
CaMOCTOSITENIFHO IO
3a]aHHOMY QJIITOPUTMY
paspabaTbIBaTh
OpTraHU3aIOHHO-
TEXHUIECKHE
MIPOTIECCHI C
MPUMEHCHUEM
OCHOBHBIX METOJIOB
MaTEeMaTHYECKOTO
MO/JICJIUPOBAHHS,
peliaTh CTaHAAPTHBIC
npodeccnoHaTbHBIC




MaTeMaTHYECKOTO MaTeMaTHIECKOro MaTeMaTHIECKOro 3a/1a4u C MPUMCHCHHEM
MOJICIAPOBAHUS MOJICJIUPOBAHHS, MOJICJIUPOBAHHS, METOJI0B
JIOITy CKast JIOITyCKasi THITMYHBIC MaTeMaTHIECKOro
HE3HAYUTEIBHBIC OMIMOKU | OMIMOKY IPH OTBETE HA MO/JICJIUPOBAHHS
MPU OTBETE HA BOIIPOC BOIIPOC WK PEIICHUH
WIN PEIICHUN [TOCTaBJICHHOM 3aauu
MMOCTaBJICHHOM 3a1a4n
Braneer criocoOHOCTEIO Biageer crtocoOHOCTEBIO Biageer crtocoOHOCTEBIO He Bnageer
aHAITM3UPOBAThH U aHAM3UPOBATH U aHAM3UPOBATH U CIIOCOOHOCTBIO

CaMOCTOSATENFHO IO
3aJaHHOMY QJITOPUTMY
pa3pabaTbeIBaTh
OpTraHM3aIMOHHO-
TEXHUYECKHE TPOIIECCHI C
MIPUMEHCHUEM OCHOBHBIX
METOJIOB
MaTEeMAaTUIECKOTO
MOJICIIUPOBAHHS,
METOJIAMH PELICHUS 33124
1 JTI0OKa3aTeIhCTBA
YTBEPKIEHUN B 3TOM
obmactu

CaMOCTOSTENIFHO IO
3a]aHHOMY QJITOPUTMY
paspabaTbIBaTh
OpTraHU3aIOHHO-
TEXHUYECKHUE MPOIIECCHI C
MPUMEHCHHUEM OCHOBHBIX
METOJIOB
MaTEeMaTHYECKOTO
MOJICJIUPOBAHHS,
METOJaMU PEIICHUS
3a/a49 ¥ T0Ka3aTeIbCcTBa
YTBEPXKICHUMN B 3TOU
obnacth, A0mycKas
HEe3HAYNTEIHHBIC OMINOKU
IIPY OTBETE Ha BOIIPOC
WIN PEIICHUN
MOCTAaBJICHHOM 3a1a4K

CaMOCTOSTENIFHO IO
3aJaHHOMY QJIITOPUTMY
pa3pabaTbIBaTh
OpTraHU3aIOHHO-
TEXHUYECKHUE MPOIIECCHI C
MPUMEHCHHUEM OCHOBHBIX
METOJIOB
MaTEeMaTHYECKOTO
MOJICJIUPOBAHHS,
METOZaMH PEIICHUS 3a/1a4
1 TOKa3aTebCTBa
YTBEPXKICHUMN B 3TOU
obnacth, A0ImycKas
TUIAYHBIE OIIHOKU TIPU
OTBETE Ha BOIIPOC HIIN
PCIICHUH MTOCTABICHHOM
3a/a4u

aHAIM3UPOBATH U
CaMOCTOSATENBHO 110
33JJaHHOMY aJITOPUTMY
pa3pabartbIBaTh
OpraHU3aIlOHHO-
TEXHUYECKUE
HPOLIECCHI C
NPUMEHEHHUEM
OCHOBHBIX METO/I0B
MaTEeMaTHYECKOTO
MOJIETTMPOBaHMS,
METOJIaMH{ PEIICHUS
3ama4 u
JIOKa3aTeIbCTBA
YTBEPKIECHUI B 3TOM
obnactu

3. Pacnipeaenenne oneHok 3a popMbI TeKYIIero KOHTPOJISA M IIPOMEKYTOYHYI0 ATTeCTALHIO

5 cemecTp:

Texymuii KOHTPOJIb:

JlabopaTopHBIE PabOTHI IO TEMaM

Tema 1. HexoTopslie M3BECTHBIC MOJICI MaTEMaTHIECKON (QU3UKH
Tema 2. 3agaun XUMAYECKOH KHHETUKHA

Tema 3. MaremaTtudeckas Teopust 00pbOBI 3a CyIIIECTBOBaHNE
MakcumanbHoe konmdectBo 6amioB o bPC - 30.

TectupoBanue

Tema 1. HexoTopble U3BeCTHbIE MOJIEIN MaTEMaTHYECKOH (DUIUKH
Tema 2. 3agaun XUMHYECKOW KHHETUKH

Tema 3. MaremaTtudeckas Teopust 60pbOBI 3a CyIIIeCTBOBaHUE
MakcumanbHoe koiaudecTBo 0amioB o bPC - 20.

Hroro 30+20=50 Gamios

6 cemectp

Texkyumuii KOHTPOJIb:

JlabopaTopHBIE PabOTHI IO TEMaM

Tema 4. MojenupoBanue mnporeccoB audy3un U mepeHoca
Tema 5. HenuneitHbie Moaenu

Tewma 6. JlnHaMuka copOIMH ra3oB

Tema 7. MoaenupoBaHue CIOXKHBIX 00BEKTOB
MaxkcumansHoe koimdecTBo 6amtos mo BPC - 30.

TectupoBanue

Tewma 4. MoaenupoBanue nporeccoB audGy3un U mepeHoca
Tema 5. Henuneitnsle Moaenu

Tema 6. [lunamMuka copOLMK Ta3oB

Tema 7. MoznennpoBaHHUE CIIOKHBIX OOBEKTOB
MaxkcumanbsHoe koiudecTBo 0amios mo BPC - 20.

Hroro 30+20=50 Gamnos

IIpome:kyTouHasi aTTecTanusd - 3a4et — 50 O6amioB, 3x3amMer-50 6aoB.




[IpomexyTouHast aTTecTalsl IPOBOIUTCS 11OCIIE 3aBEPIICHHS H3Y4YEHHs IUCIMIUIMHBI MM ee 4acTH B opme, onpenenseMoi
yueOHBIM IUIaHOM O00pa30BaTEIbHOW TIPOrpaMMBI C LENBI0 OLEHUTH pPabOTy OO0ydalollerocs, CTEneHb YCBOCHUS
TEOPETHYECKUX 3HAHUH, yPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIMH.

[IpenonaBaTesnb, NPUHUMAIOIIMK 3a4eT oOeclieunBaeT CllydalHOE paclpejielieHHe BapHaHTOB 3a4€THBIX 3a/aHHH MEXTy
o0ydJalomuMucss C TIOMOIIBI0 OWIETOB W/WIM C TIPUMEHEHHWEM KOMITBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a/1aBaThb
00ydaromeMycs TOMOJTHUTEIbHBIC BOIPOCH! M IaBaTh JOTIOTHUTENbHBIE 3aJaHNsI IOMUMO TeX, KOTOPbIE yKa3aHbl B OHIIETE.
3ager mpoBoaUTCS O OmieraM. B kaxaom Oniere 1Ba OIEHOYHBIX CPEACTBA: YCTHBIN WIIM MMCHMEHHBIH OTBET HA BONIPOC U
MIPaKTHYECKOE 3aJaHuC.

Y CTHBIN MM MMCEMEHHBINH O0TBET — 20 6asIoB.

Ipaxrrdeckoe 3aganue — 30 GaymioB.

Uroro 20+30=50 6amios.

O61ee KOIMYECTBO OAILTOB MO AUCHUILIMHE 32 TEKYIIUI KOHTPOJIb U MPOMEXYTOUHYI0 atTecTanuo: 50+50=100 6amioB.

Bunel oneHok:

Jns 3x3amena

86-100 — oTyim4HO.

71-85 — xopotuo.

56-70 — y10BIAETBOPUTENBHO.
0-55 — HEy IOBIIETBOPUTENBHO.

Jns 3auera:
56-100 — 3aureHo.
0-55 — He 3aYTE€HO

4. OueHOYHBbIE CPECTRBA, MOPAAOK NX PUMEHEHHUsI U KPUTEPUHU OllEeHUBAHUS
4.1. OueHoYHbIe CPeICTBA TEKYIIEro KOHTPOJIS
4.1.1. JIabopaTopHbie padoThI
Tema 1. HekoTopbie U3BECTHBIC MOJICIIA MATEMATHICCKON (PU3UKU
Tema 2. 3agaun XUMHYECKOH KHHETUKH
Tema 3. MaremaTudeckas Teopust 00pbOBI 3a CYIIIECTBOBaHUE
Tema 4. MoaenupoBanue mnporeccoB audGy3un U mepeHoca
Tema 5. Henuuneitnble Mmoaenu
Tema 6. lunamMuka copOLu ra3oB
Tema 7. MoaenupoBaHHue CIOXHBIX 00BEKTOB
4.1.1.1. Iopsiok mMpoBeaeHUSI.
JlabopaTopHBIe PaOOTHI IPOBOJATCS B YaChl ay JUTOPHOU PaOOTHL.

[lepen BBRIMOTHEHHWEM KaKIOH pabOTHI CTyHEHTHI-0akamtaBphl JOJDKHBI MPOpaboTaTh COOTBETCTBYIOIIMK MaTepHal,
HCTIOJB3YS KOHCIIEKTH TEOPETUICCKUX 3aHATHH, IEpHOANIECKUE H3MaHH, YIeOHO-METOAMIECKIe TOCOOUS B yIeOHUKH.
[To oxoHuaHWM 3aHATHI CTYIEHTH 0(OPMIIIIOT OTUET 0 KaXKI0U paboTe, coOMoas cuenyonyro Gopmy:

e HamMmeHOBaHUE TEMBI;

o Ilenb paboThi;

e 3amaHue W coAep)KaHUE BBHIIOTHEHHOW PaOOTHI,
L] HI/leMeHHble OTBCThHI HA KOHTpOJ'H)HI)Ie BOl'lpOCI)I.
e BBIBOAHI IO MIPOAETAHHON padoTe.

L] CHI/ICOK HCIIOJIb30BAHHBIX UCTOYHUKOB.

4.1.1.2 Kputepuu oueHUBaHUs

27-30 6a/1J10B CTABUTCS, €CJIH 00yUarouuiics:

IIpaBunbHO BBIMOJNHUA Bce 3aaaHus. [IpoleMOHCTpuUpOBan BBICOKHI YpOBEHb BJaAeHUsA MarepuayioM. [IposBieHs
MPEBOCXOIHBIC CIIOCOOHOCTY PUMCHSITh 3HAHHS U YMEHUS K BBITIOJTHCHUIO KOHKPETHBIX 3a/IaHUI.

22-26 6aJ1J10B CTABUTCS, €CJIH 00yYAIOMIUiACs:

[TpaBuIbHO BHITIOIHIII OOJIBIIYIO YacTh 3aiaHui. [[pUCyTCTBYIOT HE3HAYUTENbHBIC OMIHOKH. [1pOJeMOHCTPHPOBAH XOPOIIHHA
YPOBEHb BIAJCHUS MarepuanoM. [IposBIeHBI CpeiHHE CIIOCOOHOCTH MPHUMEHSATh 3HAHWSA W YMEHHS K BBIOJHEHHIO
KOHKPETHBIX 3aJlaHUMN.

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

3amaHus  BBHIONHWI  Oojxee dYeM  HamonoBUHY. IlpucytcTByroT  ceppé3mble  ommbku.  [IpomemMoHCTpHpoBaH
YIOBJICTBOPUTEIIBHBIN YPOBCHD BJIAJCHUS MaTepHaioM. [IposiBIeHbI HU3KUE CIIOCOOHOCTH MPUMEHATh 3HAHHS U YMEHUS K
BBIIMOJIHCHUIO KOHKPETHBIX 3aJIaHHH.

0-17 6annoB cTaBUTCSH, ec1U 00yYAIOIHIiCS:



3a,uaH1/m BBITIOJIHWJI MCHEC UYCM HAaAlOJIOBUHY. HpO[leMOHCTpI/IpOBaH HeyI[OBJ'IeTBOpI/ITeJ'ILHHﬁ YPOBCHb BJIaACHUSA
MaTepuajioM. HpOHBJ’IeHLI HCIOCTAaTOYHBIC CIIOCOOHOCTH NPpUMCHATL 3HAHWUA W YMCHHA K BBIIIOJIHCHUIO KOHKPETHBIX
3a/1aHUH.

4.1.1.3. Conep:kaHue OLICHOYHOIO CPeICTBA

Jlaboparopras padota Ne 1

" JIBIDKEHHE Tel B Cpeie C YIeTOM TpeHus"

3amanus K TabopaTopHOU padoTe

1) Beimmcars MaTeEMaTH4ECKYO MOJEIb, ONPEAEIUTD COCTaB HAOOPa BXOJHBIX MMAPAMETPOB M MX KOHKPETHBIEC YHUCIIOBBIE
3HAYCHMS.

2) CropoeKTHpoBaTh MOJIE30BATEIBCKII HHTEPQEc MporpaMMbl MOICITHPOBAHIS, oOpamiast 0co6oe BHIMaHHE Ha (DOPMEI
MpEeJCTaBICHUS PE3yIbTaTOB.

3) paspaboraTh CaMOCTOSTEIBHO NPOTPAMMy MHTEIPHUPOBAHMSI CUCTEMBbI OOBIKHOBEHHBIX AU (epeHINaTbHBIX YPaBHEHUI C
OLICHKOW TOYHOCTH PACUETOB.

4) TlpousBecTH OTIAAKY M TECTUPOBAHHE pa3padOTaHHOI MPOrpaMMBl.

5) BBIOAHNTH KOHKPETHOE 3aJIJaHNE U3 CBOETO BapuaHTa paboThlI.

6) KauecTBeHHO IMpoaHATU3UPOBATh PE3YIbTATHl MOICIHPOBAHHUS.

7) Co3nmaTh TEKCTOBBIHM OTYET IO Ja0OPaTOPHOH paboTe, BKITFOYAFOIINIL:

- THTYJbHBIA JHCT (yKa3aTb Ha3BaHHWE DPAaOOTHI, UCTIOIHUTENS, HOMEpP TPYIIIHI U T.1.);

- IIOCTaHOBKY 3aJlauyl 1 OIMCAaHUE MOJIEIIN;

- pe3yNbTaThl TECTUPOBAHMUS IIPOTPAMMBI;

- pe3yJNbTaThl, TOJyYeHHbIE B XOJI€ BBIMOJHEHUS 3alaHus (B pa3iMyYHBIX (QopMmax).

BapuanTts! 3aganuit

Bapmnanr 1. [TapantoTicT OpeiraeT ¢ HEKOTOPOH BBICOTHI U JIETHT, HE OTKPBIBas IapalloTa; Ha Kakoi BrICOTe (WK uepes
KaKoe BpeMsi) eMy CJIEAyeT OTKPBITh MapallioT, YTOOBI IMETh K MOMEHTY IIpHU3EeMJICHHS 6€30MacHyI0 CKOPOCTH (He OOIBIIyI0
10 m/c)?

Bapmant 2. VI3yunTs, Kak CBsI3aHa BBICOTA MPBDKKA C IUIOMIAIBI0 TIOMEPEYHOTO CEUCHHUS MapaloTa, YTOO0bI CKOPOCTh
npr3eMIIeHUs OblTa 0€30TacHOM!.

Bapuanr 3. [IpomozaennpoBats nageHue Tesa ¢ 3aJaHHBIMH XapaKTepUCTUKaMHU (Maccol, popMOii) B pa3IM4HBIX BA3KHX
cpenax. M3yunTp BInsHUE BSI3KOCTH CpPeJibl HAa XapakTep JBIKeHHs. CKOPOCTh JIBIKEHHUS JI0JDKHA OBITH CTOJIb HEBEJIHMKA,
YTOOBI KBaIpaTHYHOI COCTABIISIONIEH CHIIBI COITPOTHUBIIEHHS MOXHO OBUIO IIpeHeOperars.

Bapuanr 4. [IpomozaennpoBats naaeHue Teja ¢ 3aJaHHBIMH XapaKTepUCTUKaMHU (Maccol, popMoii) B pa3IM4HBIX IUIOTHBIX
cpenax. M3yunTh BIusHHUE IJIOTHOCTH CPEAbl Ha XapakTep ABHKeHUs. CKOPOCTh ABMIKEHHSI JOJDKHA OBITH JOCTATOYHO
00JIBIIION, YTOOBI IMHEWHOH COCTaBIISIONICH CHIIBI CONPOTHBIICHUS MOXKHO OBLTO IIpeHeOperaTh (Ha OoJbIIel YacTh Iy TH).
Bapuanrt 5. [IpoMoaennpoBath IBIKEHHE HCCIIEI0OBATENBCKOTO 30H/1a, «BBICTPEIEHHOI0» BEPTUKAILHO BBEPX C YPOBHS
3emin. B BepxHeil TOUKe TpaeKTOPUH HaJ 30HIOM PacKpPBIBACTCS MAPAIIIOT, U OH IUIABHO CITyCKAeTCs B TOUYKY CTapTa.
Bapuanr 6. [IpoMoaennpoBath IBIKEHHE HCCIIEI0BATENHCKOTO 30H/1a, «BBICTPEIEHHOI0» BEPTUKAILHO BBEPX C JICTSIIETO
HaJx 3emiiell camoiieta. B BepxHeH TOYKe TPACKTOPHM HAaJl 30HAOM PAaCKpPBIBAETCS IAPAIIOT, U OH [UIABHO CITyCKAeTCs Ha
3EMITIO.

Bapmant 7. I'myOunHast 60M0a, ycTaHOBJICHHAS Ha B3PHIB Uepe3 3aJJaHHOE BpeMs, COPACBIBACTCA CO CTOSIIETO
HETIOJIBIKHO IIPOTHUBOJIOA0YHOrO Kopabims. VcciaenoBaTh CBS3b MeXIy TIIIyOHMHOW, Ha KOTOPOW NPOM30MIET B3pBIB, U
¢dopmoit kopmyca (chepuueckoii, momychepruuecKoil, KareBUIHOH U T.1.).

Bapuanr 8. I'mnyounHas 6om0a, ycTaHOBJICHHAs Ha B3PHIB HA 3a/JaHHON TITyOWHE, cCOpachIBAE€TCSI CO CTOSILETO HEMOABHIKHO
NPOTUBOJIOIOYHOT0 Kopabiisi. MccienoBark CBsI3b MEX/1y BpEMEHEM JIOCTIDKEHUS 3aJaHHON ITyOuHBI 1 popMoii Kopryca
(cepuueckoit, moychepuuecKoit, KarIeBUIHOMN U T.11.).

Bapmnanrt 9. IIpoBecTi MoieTMpOBaHUE B3JIeTa PaKeThl IPU 3Ha4eHUAX napameTpoB m0 = 2----10 7 kr, mxon = 2-++--10 5 kr,
aooo = 2----10 5 kr/c, Fraru = 4----10 8 H. OTBeTHTH Ha BONPOC, JJOCTUTHET JIM PaKeTa PU STHX 3HAUYEHHSX [1apaMeTPOB
IepBOI KOCMUYECKOH ckopocTH 7,8 kM/c?

Bapuanr 10. IIpoBecTn ucciiefoBaHue COOTHOIICHHS BXOIHBIX apaMeTpoB m0 u Frsiru , mpu KOTOPBIX pakeTa JOCTUTHET
TIepBOH KOCMHYIECKOM CKOPOCTH (M B COOTBETCTBYIOIINI MOMEHT HcdepraeT roprodee). OcraibHbIe BXOAHBIC TApaMETPEI
(uKCcHpOBaTh NMPOU3BOJIBHO. [10CTPOHUTH COOTBETCTBYIONUIYIO (pa3oByI0 auarpaMmy B mepeMeHHbIX ( mO0 , Frsru ).

Bapmuant 11. PazpabotaTh 1 uccie1oBaTh yCOBEPIICHCTBOBAHHYIO MOJICINb B3JIeTa PAKeThl, IPUHSIB BO BHIMAaHHUE, YTO
peajibHble KOCMHYECKHE PAKeThl OOBIYHO JIBYXH TPEXCTYIIEHYAThIE U JBUrATENN Pa3HbIX CTyNeHeH HMEIOT Pa3HYIO CHITY
TSATH.

Bapmuant 12. [IpomoaenupoBats IBHKEHHE HCCIIEHOBATEIBCKOTO 30HAa, CHA0)KEHHOI'O PA3TOHHBIM JBUTATENIEM
HeOOJBIION MOIIHOCTH, «BBICTPEJICHHOI0» BEPTHUKAJIBHO BBEPX C YPOBHS 3eMJIH. B BepXHeil ToUke TpaeKTOpHHU JIBUTATEIb
BBIKJTIOUACTCS, HaJl 30H0M PAaCKPbIBAETCs MAPAIIIOT, X OH IIJIABHO CITyCKaeTcs B TOUKY CTapTa.

Bapuanr 13. IlpomonenupoBaTh ABMKEHHE HCCIIEIOBATENLCKOTO 30HZA, CHAOKCHHOTO Pa3TOHHBIM IBHIaTelleM
HeOOJBIION MOIIHOCTH, «BBICTPEICHHOI0» BEPTHKAIBHO BBEPX C JICTSIIETO Hal 3eMiieii camosiera. B BepxHeit Touke
TPAeKTOPUH HaJl 30H0M PACKPbIBACTCS MAPALIIOT, U OH IUIABHO CITyCKaeTCs Ha 3€MITIO.

Bapuanr 14. I'myOunnas OGomOa-Toprena, cHaO)XEHHAs Pa3TOHHBIM JIBUTATEJIEM, YCTAHOBJICHHAS HA B3PBIB Yepe3
3aJJaHHOE BpeMsi, COPaChIBACTCS CO CTOSAMIETO HETIOABHKHO TIPOTHBOJIOOYHOTO Kopabis. ViccnenoBaTh CBA3b MEXIY
IyOMHOM, Ha KOTOPO# TMPOM30UIEeT B3phIB, U (GopMoil kopmyca (cepudeckoid, moiycheprudeckoi, KaluIeBHIHON | T.11.).



Bapuanr 15. I'myOunnas GombOa-toprena, cHaO)XEHHAsi pa3rOHHBIM JIBUTATEJIEM, YCTAaHOBJICHHAS HA B3PBIB HA 331aHHOM
riryOuHe, cOpackIBaeTCs CO CTOSIETO HETOJBHKHO MPOTHBOJIOIOYHOTO Kopabiisi. ViceciaenoBaTh CBSI3b MEXIy BpEMEHEM
JOCTHKEHUs 3a/laHHOW TiIyOMHBI M (Gopmoil kopmyca (cdepruueckoli, nonychepruueckoi, KaluIeBUIHON U T.1.).
Bapuanr 16. Topnena, cHaOXeHHast pa3rOHHBIM JIBUTATEJIEM, HAlleJIMBAETCs C MOABOAHOMN JIOJKH Ha CTOSIINI BEPTHKAIBHO
HaJl Hel HaABOJIHBII Kopabiib. MccnenoBarh CB3b MEXy BPEMEHEM MOpayKeHUs ey U popMoii Kopiryca (chepruuecKoi,
ronychepuaecKoi, KareBUIHON U T.1.).

BapuanT 17. IlocTpouTh TPa€KTOPUU U HAUTU BPEMEHHBIE 3aBUCUMOCTH TOPU30HTAILHON U BEPTUKAIBHOMN COCTaBIISIOIINX
CKOpPOCTH U TIEpeMEIeHI IS TeJla Maccolt 1 Kr, OpoIeHHOTO Mo yTiioM 45° K TOPH30HTY C Ha4aIbHO# ckopocThio 10 m/c:
1) B Bo3myxe; 2) B Boge. CpaBHUTPH Pe3yIbTATHI C TEMH, KOTOPHIE IMTONyYHIINCH OBI 0€3 ydeTa COTPOTUBIICHUS CPEIbI
(TmocireqHIE MOYKHO TTOTYYUTH JTHOO YHCICHHO U3 TOH K€ MOJICNH, TNO0 aHAIUTHIECKH).

BapuanT 18. HaliTu BUJ 3aBUCMMOCTH TOPU3OHTAJIbHOW AJIMHBI IOJIETA TElIa W MaKCUMAJIbHON BBICOTHI TPAEKTOPUH OT
OJTHOTO M3 KO3 (PHUIIMEHTOB CONPOTHBIICHUS Cpebl, GPUKCHPOBAB BCE OCTANILHBIE TapaMeTpsl. [IpecTaBuTh 3Ty 3aBUCUMOCTD
rpaduyecku 1 Noa00paTh MOJXOIAIIYI0 aHATUTHYECKYIO (POPMYITy, OTIPEAEIMB €€ ITapaMeTpbl METOJA0M HaUMEHBIIINX
KBa/IpaTOB.

BapuanT 19. Pa3zpaborats Mozens noaBogHOM 0X0Thl. Ha paccTosHMM I TOJ yIJIOM  0l0l0lo TIOJABOHBIN OXOTHHUK BUJIUT
HETIOIBIDKHYIO aKyJly. Ha cKobko METpOB BbIIIIE HEE HA/IO LEIUTHCS, YTOOBI FapIyH MOMall B LEJb?

Bapuanr 20. [ToctaBuTh M pEMINTD 33/1a4y O MOJBOAHOM OXOTE IPH JONOJHUTEILHOM YCIIOBHUU: aKyJia JIBHIKETCSL.

Bapuanr 21. IIpomonennpoBaTh ABMKEHHE HCCIIEIOBATENBCKOTO 30HIA, «BBICTPEIEHHOTO» IO YIIIOM K FOpU30HTY. B
BEPXHEH TOUKE TPACKTOPUH HaJl 30HIOM PAaCKpPBIBACTCSI TOPMO3ZHOHN MAapaIioT, 3aTeM 30H/ TUIaBHO JBIKETCS 10 3€MITH.
Bapuanr 22. I'myOunHass Oom0a, ycTaHOBJICHHas Ha B3pBIB Uepe3 3aJaHHOE BpeMs, COPACBIBACTCS C IBIKYIIETOCS
MIPOTHUBOJIOAOYHOTO Kopabims. VccienoBath CBsI3b MEXAY ITyOHHOM, HA KOTOPOI MPOU30MIET B3PhIB, IPOHICHHBIM
paccTosHUEM I10 TOPU30HTAIH U (popMoii KopItyca (chepraeckoi, MoychepruiecKoi, KarIeBUAHON 1 T.1I.).

BapuanT 23. I'myOounnas 6omba-Toprena, cHaOXeHHasi pa3TOHHBIM JIBUTaTelIeM, YCTAHOBJICHHAS Ha B3PBIB Ha 3aJJaHHON
riryOuHe, cOpackIBaeTCs ¢ ABMIKYILET0Cs IIPOTHBOJIOJOYHOTO Kopabisi. VccnenoBaTh CBsI3b MEXKIYy BpEMEHEM JOCTHIKEHHS
3a/laHHO} ITyOWHBI, IPOWICHHBIM PACCTOSHUEM 110 TOPH30HTAIN U (hopMoi Kopiyca (cheprdaeckoit, moaychepuaecKoi,
KarJIeBUAHON U T.11.).

JlabopatopHas pabota Ne 2 "MozenupoBaHre IBHKECHNS HEOSCHBIX T U 3apsUKEHHBIX YacTHIT"

3aganust K 1abopaTopHO# paborte

1) Boimucate MaTeMaTH4eCcKyl0 MOJEINb, OIPEAEINTh COCTaB Habopa BXOMHBIX ITAPAMETPOB M MX KOHKPETHbIE YHCIIOBHIC
3HAYECHUS.

2) IlponsBectn obe3pa3MeprBaHne U HAWTH HAOOP 3HaYCHUH Oe3pa3MepHBIX ITapaMeTpoB.

3) CipoeKTHpOBaTh M0JIb30BATENLCKUI HHTEPQEC MPOrpaMMBbl MOJICIMPOBaHUs, OOpalias 0codoe BHUMaHHe Ha GopMy
MIPECTaBICHUS PE3yIbTAaTOB.

4) PazpaboTaTh caMOCTOSITEIBHO MIPOTPAMMY HHTETPHPOBAHUS CHCTEMBI OOBIKHOBEHHBIX H((epeHIINaTbHBIX ypaBHCHUN
MetogoM Pynre-Kytra 4-ro mopsiaka.

5) IIpomsBecTr OTINAAKY U TECTHPOBAHUE TIOJTHOM MIPOTPAMMEI.

6) BHITOTHUTE KOHKPETHOE 33/IaHUE U3 CBOETO BapHaHTa PabOTHL.

7) KauecTBeHHO IIPOAaHATM3UPOBATD PE3yIbTATHl MOJICTUPOBAHHS.

8) Co3aTh TEKCTOBBIH OTUET IO JTA00PATOPHON pabOTe, BKITFOYAFOIITIIA:

* TUTYJIbHBIH JINCT (Ha3BaHKUE pabOThl, UCIIOJIHUTEINS, TPYIITY U T.1.);

* IOCTAHOBKY 33/1a4M U OIHCAHNE MOJAEIH;

* pe3yJIbTaThl TECTUPOBAHUS IPOrPAMMBI;

* Pe3yJIbTATHI, TOJY4YEHHbIE B XO/I€ BHIIIOJIHEHHS 33/1aHu (B pa3iin4yHoOil hopme);

* KQUECTBEHHBIN aHAJIN3 PE3yIbTaTOB.

BapuanTs! 3ananuit

BapuanT 1. Haiitu TpaekTopuio ABM>KEHUS Tena Maccoil 1 T, Hecyiero 3apsia BenuunHoil q = 10 -2 K, B nose 3apsina
BenmuynHO# Q = 5-++-10 -2 K. HauasnpHoe paccTossHuE MEXAy 3apsaamu | M, HadaiabHas CKOpocTh paBHa 10 -1 m/c u
HarpasJiieHa 1moJ{ yriaom 30° x ocH, coetuHsAomeH 3apssl. [IpoBecTi MoJAeIMpoBaHKe JUIs CIIydas 3apsiI0B OJJHOTO 3HAKA.
Bapuanr 2. B ycnoBusix mpeablaylied 3aadd MpOBECTH MOJEIMPOBAHME IJIS CITydasl 3apsiioB PasHBIX 3HAKOB.
BapmuanT 3. Pa3paboTats Mo/iesb ABMKEHHS MPAKTHYECKH HEBECOMOH 3apsyKEHHOM YaCTHUIIBI B 3JICKTPHUECKOM TOJIe,
CO3/IaHHOM CHCTEMOI1 IByX (PMKCHPOBAHHBIX B IPOCTPAHCTBE 3apsDKEHHBIX TEJ, B CIIydae KOT/Ia 3apspKeHHbIE Tela
HAXOJATCS B OJHOM IUIOCKOCTH U B HEH jkKe HaXOIUTCS ABIDKYIIAsICS YacTHUIIA.

Bapmuant 4. Pa3paboTats MOJeNb ABMKECHHS MPAKTHUIECKH HEBECOMOH 3apsyKCHHOM YaCTHUIIBI B 3JICKTPHUUECKOM MOJIe,
CO3/IaHHOM CHCTEMOI1 YeThIpeX (PUKCHPOBAHHBIX B IPOCTPAHCTBE 3apsHKEHHBIX TEl, B Clydae KOTa 3apshKeHHBIE Tea
HAXOJAATCS B OAHOM INIOCKOCTH U B HEH e HaXOAUTCS JBIDKYIIASCS YaCTHIIA.

BapuanTt [ 5. Nmeercs HemoABMIKHAs 3apspKEHHAs yacTHLa ¢ 3apsiaoM Q u
sKpaH. B /*"’ \’é‘ TOYKe A KpaHa HAXOJTUTCS MUILEHb. [[py KaKUX COOTHOIICHHSIX
BEJIMYKHEI /"' K HavaJbHON ckopoctd VO IBIKYIICWCS YacTHIBI (3apsd q) U
yriaa ,.-"’ A ? MPUILIEJIMBAHUS 0, OHA NIONAJET B MUILIEHb? 3apsiibl YacTUL —
Ppa3HbIX 2 - |4 3HaKoB.
Bapuant e A 6. To ke ycioBue, 4To U B 4
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NPUBEJICHHOMY PHCYHKY; 3apsibl YaCTHIl UIMEIOT OJIMHAKOBBIC 3HAKH.
Bapuanr 7. IlpoMonenupoBaTh JBIKEHHE 3apsHKEHHOM YacTHIBI MEXIY IUIACTHHAMH IUIOCKOTO KoHJeHcaTopa. [Toie
KOHJIGHCAaTOpa CUNTATh OJHOPOAHBIM, HayallbHasl CKOPOCTh YaCTHUIIbI HalpaBJieHa napajie]bHo IuiacTuHaM. Yactuiy
CUUTATh MPAKTUYECKH HEBECOMOM.

Bapuanr 8. [IpoMoaennpoBath IBHKEHHE JIETKOTO (ITPaKTHUECKH HEBECOMOT'0) 3apsHKEHHOT0 Tela chepruueckoil hopmbl
MEKTy TOPU30HTAIBHBIMH IIACTHHAMH INIOCKOTO KOHAEHCATOPA C YUIETOM CONPOTUBIICHHS BO3AyXa, HAXOIAIIETOCS MEXIY
IUTACTHHAMM.

Bapuanrt 9. Jlerkas 3apspKeHHas YacTHIA TAA€T BEPTUKAIBHO BHU3 (IO BIUSHUEM CHIBI TSDKECTH) HAa OJXHOMMEHHO
3apsDKEHHYIO IUIACTHHY (HadallbHas CKOPOCTh OOECIICUMBACT IBMKCHHE BHM3 HE3aBUCHMO OT COOTHOIUEHHS CHIIBI
TSDKECTH W CHJIBI BJIEKTPOCTATHIECKOTO OTTajKuBaHus). [I[poMosennpoBaTh IBIKEHNE YaCTHIBI, CYUTAS [I0JIE, CO3/1aHHOE
TUIACTUHOM, OZTHOPOJHBIM.

Bapmuanr 10. Jlerkas 3apsiKeHHas 4aCTHIA BJIETAE€T B OJHOPOAHOE MOJIe, CO3/JaHHOE TOPU30HTAIBHO PACTIONOKEHHBIMU
IUTAaCTHHAMU KOHJeHcaTopa. IIpoMoaenpoBats ee TpaeKTOPHUI0, YUUTHIBAS CUILY TSDKECTH U 3JIEKTPOCTATHUYECKYIO CHITY.
BapuanT 11. To jxe, yTo U B IpebIAYIIEM BapuaHTe, HO IMJIACTUHBI KOHJEHCATOPa PacloioKeHbI BEPTHKAIBHO.

BapuanT 12. To ke, uTo u B BapuanTe 11, To MIacTUHBI KOHAEHCATOPA PAclooKEHB! HAKIIOHHO.

Bapuant 13. Haiitu TpaekTtopuio moyieTa KOMETHI, 3ayieTeBiieil B CONHEYHYIO CUCTEMY, Y KOTOPOW Ha pACCTOSIHUU OT
Couana 100 actpoHomuueckux eauuuil (1 a.e. = 1,5----1011 m ~ paccrostaue ot 3emuu 10 Counia) ckopocts (v = 10 km/c)
HarpaBJieHa oz yrioM aaoo = 30° k ocu «koMera —CoisHuey. SBisieTcs M 3Ta TpaeKTopus 3aMKHYToH? Eciu «ga», To
CKOJIBKO JUINTCS TS Hee IEpHoJ TTosieTa’?

Bapuanr 14. B ycnoBusx npensiayiei 3anaun nogo0paTh TO 3HaUYSHUE YTIIa O, IIPH KOTOPOM TPAEKTOPHS U3 HE3aMKHYTON
MIPEBpaIaeTcsl B 3aMKHYTYIO (CKOPOCTh V (DUKCHPOBaHA).

Bapuanr 15. B ycnoBusix 3amaun u3 Bapuanra 14 mono0paTh TO 3HaYEHHE CKOPOCTH V, IIPU KOTOPOM TPACKTOPHS U3
HE3aMKHYTOU MpeBpaiaeTcs B 3aMKHYTYIO (YToJI o PUKCUPOBaH).

Bapmuant 16. [IpoBepuTh B KOMIBIOTEPHOM KCIIEPUMEHTE BBIIOJIHUMOCTH BTOpOro 3akoHa Kemsepa, onpenensioniero
JIBIKEHHE HEOECHBIX TeJl 110 3aMKHYTOH TPACKTOPHUH.

Bapuant 17. IIpoBepuTh B KOMIBIOTEPHOM SKCIEPHMEHTE BBIIIOJHHMOCTH TPEThETO 3akoHa Kerurepa, ompenensionero
JIBIKEHHE HEOECHBIX TeJl 110 3aMKHYTOUW TPACKTOPHUH.

Bapuanr 18. [IpoMoenpoBaTh Tpa€KTOPHIO ABHKEHHS MaJIOT0 KOCMHYECKOTO arapara, 3airyckaeMoro ¢ 6opra
KOCMHUYECKOH CTaHIUH, OTHOCUTENIBHO 3eMIH. 3allyCK OCYIIECTBIAETCS IyTeM TOMYKa B HANIPABICHUH, IIPOTUBOIIONIOKHOM
JBIDKCHUIO CTaHIMH, 110 KacaTelbHOH K ee opouTe.

Bapuanr 19. IIpoMoenpoBaTh TpaeKTOPHIO ABHKEHHSI MaJIOTO KOCMHYECKOTO arapara, 3airyckaemMoro ¢ 6opra
KOCMHMYECKOH CTAaHIMH, OTHOCUTEIBHO 3eMIHU. 3allyCK OCYILECTBIAETCA MyTEM TOJYKA B HAIIPAaBICHUH, COBMAJAIONIUM C
HarpaBjeHUEM JBH)KCHHS CTAHIIMH, 110 KacaTeJIbHOM K ee opOuTe.

Bapuant 20. Kak Oyner BHIMISAETh HOJNET HUCKYCCTBEHHOIO CITyTHHKA 3EMIIM, €CIIM YYECTh BO3MYIIAOIIEE AeiiCTBHIE
Jlyns1?

Bapumant 21. Pa3paboTtats u peann3oBaThb MOJENb JBHKCHHS HCKYCCTBEHHOTO CITyTHHKA 3eMJIH MIPH ydeTe BO3ACHCTBH
Ha HEro MaJIoi TIOCTOSTHHOHN CHIIBI, 00YCIIOBIIEHHOH «COTHEYHBIM BETPOMY.

Bapmant 22. Cunras, uto apmwkeHne JIyHBI BOKPYT 3eMIIH IIPOUCXOANT MPAKTHYECKH 1T0 KPYyTOBOH opOuTe,
MPOAHAM3UPOBATh BO3JICHCTBHE HA 3Ty OpOUTY co cTopoHsl COJHIA [T MAJIOTO yJacTKa JIBIKCHHS.

Bapuanr 23. [IpoaHanmu3upoBaTh OCOOCHHOCTH IBIIKEHHS MCKYCCTBEHHOT'O CITyTHHKA 3€MJIH, JBIIKYIIErOCS
NPaKTHYECKHU 110 KPYToBOM opOuTe Ha BbicoTe mnopsizika 300 KM, CBSI3aHHbIE C MAJIbIM CONPOTHBIICHUEM aTMOC(EPHI.
Bapunant 24. Ilpoananu3upoBaTh W3MEHEHHE KpPYroBOH OpOHTHI acTepoupa, ABMxymierocsa Bokpyr ConHila, moj
BIMSIHHEM BYJIKAHHYECKOTO BBIOpOCa C €ro MOBEPXHOCTH.

Jlabopatophnas padota Ne 3 MOJAEJIMPOBAHUE ABTOBOJIHOBBIX ITPOILIECCOB

1. 3amava: Mimeercs qByMepHast akTUBHAs CPE/ia, COCTOSINAS U3 HJIEMEHTOB, K&XKIBIH U3 KOTOPHIX MOXKET HAXOAUTHCSA B TPEX
Pa3IMYHBIX COCTOSIHUSX: TIOKOE, BO30Y KIeHHN U pedpakTepHOCTH. [Ipn OTCYTCTBUM BHEIIHETO BO3ICHCTBHS, JIEMEHT
HaXOJHTCS B COCTOSIHAM MOKOsI. B pe3ynbraTe BO3IEHCTBHS 2JIEMEHT NEPEXOUT B BO30YKACHHOE COCTOSHUE, IpHodpeTas
CIIOCOOHOCTH BO30Y K /1aTh COCEIHHE 3JIEMEHTHI. Uepe3 HeKOoTopoe BpeMs 1ocie BO30YKICHHUS JIEMEHT IEePEKII0YacTCs B
COCTOSIHHE peppaKTEepHOCTH, HAXOAACH B KOTOPOM OH HE MOKET OBITh BO30Y)KIEH. 3aTeM 3JIEMEHT caM BO3BpAIaeTCs B
HCXOJIHOE COCTOSIHUE MOKOSI, TO €CTh CHOBA ITPUOOPETAET CIIOCOOHOCTh MEPEXOUTH B BO30YKAEHHOE COCTOSHHE.
Heo06x011uM0 IpoMOJIeTMpOBaTh MPOLECCHI, TPOUCXOASIINE B IBYMEPHOI aKTHBHOMW Cpelie PH Pa3InYHbIX MapameTpax
Cpe/ibl ¥ HauaJIbHOM pacipeeeHH BO30YKICHHBIX JIEMEHTOB.

2. Teopus. Paccmotpum 06001eHHy 0 Mojienb Bunepa - Pozen6mrora. MbicieHHO pa3o0beM 3KpaH KOMITBIOTEpa Ha
AIIEMEHTHI, OTIpe IeNIIeMble HHIEKCAMH 1, ] 1 00pa3yIOIUMHU IBYMEPHYIO ceThb. IIyCTh COCTOsIHNE KaXKIOT0 3JIEMEHTa
onuckiBaeTcs (a3oi yi,j (t), 1 KOHIEHTpaluMeit akTuBaTopa uij (t), raue t -- AUCKPETHBIH MOMEHT BPEMEHH.

Ecnu aneMeHT HaxoQuTcesl B IOKOE, TO OyAeM cUHTath, 4To yi,j (t) = 0. Ecam BcnencrBue Gim3oct BO30Y KI€HHBIX
3JIEMEHTOB KOHIIEHTpalys akTuBaTopa uij (t) JocTuraet moporoBoro 3HadeHus h, To 371eMeHT BO30YXIaeTcs U IIEPEeX0IUT B
cocTosiHue 1. 3aTeM Ha Clie/TyoleM IIare OH NepeKIIIoYaeTcsl B COCTOSHUE 2, 3aTEM -- B COCTOSIHHE 3 | T.JI., OCTaBasiCh IpU
3TOM BO30Y’KAE€HHBIM. JJOCTHIHYB COCTOSHUS T 3JIEMEHT NEPEXOJIUT B COCTOSIHHE pedpakTepHOCTH. Uepes (s - 1) maros
ocIie Bo30Y)K/ICHUS SJIEMEHT BO3BPAIAETCsl B COCTOSHUE TTOKOS.

Bynem cuntath, 4TO NpU MEpEXo/ie U3 COCTOSIHUS S B COCTOSIHUE 1MOKOS ) KOHIIEHTPALUs aKTUBATOPa CTAHOBUTCS paBHOH 0.
[Ipy Hanu4UM COCEAHETO AIIEMEHTA, HAXOIIIETOCS B BO30YKICHHOM COCTOSHUM, OHA yBenuuuBaercs Ha 1. Ecim p
OmKalmux coceneil BO30yxKIEHbI, TO HA COOTBETCTBYIOIIEM IIare K MpeplAyIieMy 3HaU€HHIO KOHIIEHTPAI[NN aKTHBaTopa
MpHUOABIIAETCS YUCTIO BO30YKIEHHBIX coceneld: uij (t + At) =uij (t) + p.



MOHO OTpaHHYHTHCS YYETOM OJIMKANUIINX BOCBMH COCEHHUX DJIEMEHTOB.
3. Anropurm. JI7st MOJETMPOBAHMS aBTOBOJIHOBBIX MIPOLIECCOB B AKTHBHOMW CcpeJie HEOOXOAMMO COCTABUTD LIUKJI 110 BPEMEHH,
B KOTOPOM BBIYHCIIAIOTCS (ha3bl DJIEMEHTOB CPEAbI B IIOCIIETYFOLIHE MOMEHTHI BpEMEHH M KOHLIEHTPALUsI aKTHBATOPA,
CTHpaeTcs IpebIAyIIee pacipeiesieHle BO30YKICHHBIX JIEMEHTOB U CTPOUTCS] HOBOE. AJITOPUTM MOJIEIH IIPEACTaBIICH
HIDKE.
1. 3amaroT YmCII0 3IEMEHTOB aKTUBHOW CpeIbl, €e IMapaMeTpHl s, 1, h, HadainpHOe pacipeaesieHie BO30y K ICHHbBIX JIEMEHTOB.
2. Hayauno nukina o t. JlaroT npupalieHue no BpeMEHU: IEPEMEHHOM t IPUCBAaNBAOT 3HaUeHUE t + At.
3. [Tepebuparot Bce 37€MEHTH aKTHBHOM CpeIIbl, Onpenelisis ux ¢as3sl yi,j (t + At) 1 KOHIEHTpAINIo aKTHBaTOpa ui,j (t + At) B
MOMEHT t + At.
4. O9nmIaroT YKpaH ¥ CTPOST BO30YKIESHHBIE SIIEMEHTHl aKTHBHOM CpeIbL.
7. Bo3Bpaiuenue k onepauuu 2. Eciau nuki no t 3aKOHYMIICS, -- BBIXOJ U3 LUKIIA.
4. KomnsrotepHas nporpamMMa. Huxe mpencraBieHa mporpaMMa, MoAEIMPYIOIIast akTUBHYIO Cpey U MPOUCXOAAIINE B HEH
npotuecchl. B mporpamme 3aanbl HauaibHble 3HaUeHUs (as3bl yi,j (t + At) BceX 3J1eMEHTOB aKTHBHOMN CpEJibl, 8 TAKKe
MMeeTCs IIMKJI [0 BPEMEHH, B KOTOPOM PacUUTBIBAIOTCS 3HAYCHUS Yi,j (t + At) B ciieayronuii MOMEHT t + At 1
OCYIIECTBIIACTCS rpadUUeCKUil BRIBOJI PE3yJIbTATOB Ha dKpaH. [lapamerpsl cpenpi r =6, s = 13, h =15, T0 ecTh KaxKablii
9JIEMEHT KPOME COCTOSHHS TIOKOSI MOXKET HaXOJUTHCS B 6 BO30YKIECHHBIX COCTOSHHUSX U 7 COCTOSIHUSIX pepakTepHOCTH.
IToporoBoe 3HaueHHE KOHIIEHTPAMU aKTUBaTOpa paBHO 5. IIporpaMMa cTpouT 0AHOPYKABHYIO BOJHY, OCHUIUIATOP U
MIPETIATCTBHE.
Program PROGRAMMAG;
uses dos, crt, graph;
Const N=110; M=90; s=13; r=6; h=5;
Var y,yy,u :array [1..N,1..M] of integer;

i1, jj, j, k, Gd, Gm : integer; i : Longint;
Label met;

BEGIN
Gd:= Detect; InitGraph(Gd, Gm, 'c:\bp\bgi');
If GraphResult <> grOk then Halt(1);
setcolor(8); setbkcolor(15);
(* y[50,50]:=1; { OnuHOoYHas BoNHA } *)
Forj:=1to 45 do { OnHopykaBHast BoJHa }
For i:=1to 13 do y[40+i,j]:=i;
(* Forj:==1to M do { IBypyKkaBHas BoyiHa }
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; {Ocummisatop 1}
(* If k=round(k/30)*30 then y[20,50]:=1; {Ocmmmmsarop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[i,j1>0) and (y[i,j1<s) then yy[ijl:==y[ijl+1;
If y[i,j]=s then begin yy[i,j]:=0; u[i,j]:=0; end;
If y[i,j] <> 0 then goto met;
For ii:=i-1 to i+1 do For jj:=j-1 to j+1 do begin
If (y[ii,jj]>0) and (y[ii,jj}<=r) then u[i,j]:=u[ij]+1;

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

For i:=21 to 70 do begin
yy[1,60]:=0; yy[i,61]:=0; {[IpemsiTcTBHE}
circle(6*i-10,500-6*60,3); circle(6*i-10,500-6*61,3); end;
For i:=1 to N do For j:==1 to M do
begin y[i,j]:=yy[i,j]; setcolor(12);
If (y[i,j]>=1) and (y[i,j]<=r) then circle(6*i-10,500-6%j,3);
setcolor(8);
If (y[i,j]>6) and (y[i,j]<=s) then circle(6*i-10,500-6%},2);
end;
until KeyPressed;
CloseGraph;
END.
5. 3ajaHus 1711 CaMOCTOSATENILHOTO PELICHHS.
1. ITomyuure MozeJIb OANHOYHON BOJIHBI BO30OYXIeHHMS. [{JIs1 3TOT0 JOCTATOYHO OJMH M3 3JIEMEHTOB aKTHBHOHN CpelIbl
TIepEeBECTH B BO30YKICHHOE COCTOSIHHE.
2. IIpomonenupyiiTe cepuio aBTOBOJH. [IJ1 3TOro He0OX0ANMO, YTOOBI OAMH U3 HJIEMEHTOB COBEPILIAN IIEPHOANYCCKUE
KoJIeOaHHs, TO €CTh aBTOMAaTHUECKHU Yepes3 3alaHHOE YHCIIO [IaroB MEepeXxoaiI B BO30ykIeHHoe cocTosHue 1. Takoi



3JIEMEHT HA3bIBACTCS OCIMIUIATOPOM. J[JIs MOTyYeHHsI CEpUU aBTOBOJIH CJICAYCET aKTUBU3UPOBATH CTPOKY C IOMETKOU
"Ocuumnsarop 1".

3. [Ipomoaenupyiite Mupakiuo aBTOBOJH. [ 3TOro He0OX0AUMO CO3/1aTh BOJIHY, HAa IIyTH KOTOPOI PacroyioKeHO
MPEISTCTBHE, HATIPUMED, HETIPO3PAYHBIN 3KPaH, COCTOSIIIHA U3 HEBO30YKIAIOMIMXCS 3JIEMEHTOB, PACIOI0KESHHBIX BIIOJb
OpSIMO¥ U BCET/1a HAXOIAIIUXCSI B COCTOSTHUU 0.

4. Vzyunte pactpocTpaHeHHE aBTOBOIH B IBYMEPHOII cpelie, coeprKalieii [Ba mapauieIbHO PaCIIONOKEHHBIX SKpaHa FITH
9KpaH ¢ OTBepcTHEM. [IpoHabmonaiTe aHUTHILSIINIO ABTOBOJIH, PACIIPOCTPAHSIONINXCS HABCTPETY APYT IPYTY.

5. [Ipomogemupyiite 3 (HeKT CHHXPOHU3ANNH, COCTOSIIINI B TOM, YTO TIPH HAJTMYUH BYX MU 00Jiee NCTOYHUKOB aBTOBOITH
MIPOMCXOIUT UX B3aUMOJICHCTBHE, B Pe3yIIbTaTe KOTOPOTO BEICOKOYACTOTHRIE HCTOYHUKH MOAABISIOT HU3KOYACTOTHRIC. B
KOHIIC KOHIIOB HACTYIIAeT CHHXPOHU3AIHA KOJICOaHUH 3JIEMEHTOB Cpebl: KOoJIeOaHHs MPOUCXOIAT C YaCTOTOM, paBHOU
4acTOTE BRICOKOYACTOTHOTO UCTOYHMKA. UTOOBI MPOHAOIIOAATE 3TO SABJICHHE Ha SKPaHE KOMITBIOTEPA, CISIyeT
CMO/JICITUPOBATH JBa OCHUJUIATOPA, PA0OTAIOIIMX HA PAa3HBIX YyacTOTax. [1Jis 3TOro He0OXOAUMO AaKTHBH3UPOBATH ONIEPATOPHI
¢ nometkamu "Ocrmusitop 1" u "Ocummsitop 2".
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6. [Ipomoaenupyiite 0Opa3oBaHUE OJHOPYKABHBIX CITUPATBHBIX BOJH. CUpaibHbBIC BOJHBI 00pPa3yrOTCs Ha Kpasx GppoHTa
BOJIHBI, TIO3TOMY IIJIs1 MOJICITIPOBAHMS 3TOTO Mpoliecca He0OX0JuMO B OJIOKe HauaJIbHBIX YCJIOBHH 3aJaTh IIIOCKYIO BOJHY,
(pOHT KOTOPOH OOpPEIBAaCTCS B CEPEANHE SKpaHa.

7. Ilpomonenupyiite oOpa3oBaHne IBYXPYKaBHBIX CIIUPATBHBIX BOJIH.

8. M3yunTe 3aBUCUMOCTB YaCTOTHI BPAIIEHHs OJJHOPYKABHOMN CITMPaIbHOM BOJIHBI OT ITapaMeTpoB cpensl (T, s, h). [loBropute
STOT BBIYMCIUTENBHBIA SKCIIEPUMEHT 7151 JBYXPYyKaBHON BOJIHBI.

9. Ilpomonenupyiite B3auMOeHCTBHE CITUPANILHBIX aBTOBOJIH C aBTOBOJIHAMH, BEIPa0aThIBAEMBIMH OCILIHIUISITOPOM,
KOJICOJTIOIIMMCS C HU3KOH 4acTOTOH.

10. Mccnenyiite pacipocTpaHeHNE U aHUTHIIALIAIO OJMHOYHOTO UMITYJIbCca B OJJHOMEPHON aKTHBHOM cperie.

11. M3yuure pacnpocTpaHeHHE aBTOBOJIH B OAHOMEPHOM aKTUBHOM Cpefie MPHU HAIMYHUHU OCIIHILIATOPA.

12. TIpomonenupyiite pacnpocTpaHeHHe OAUNHOYHOTO MMITYJIbCa B OTHOMEPHOI aKTUBHOM cpefie, MOCIESTHIH AIEMEHT
KOTOPOI KOHTAKTHPYET C TIEPBBIM.

13. Co3paiiTe KOMIBIOTEPHYIO MOAENb PACIIPOCTPAHEHUS aBTOBOJIH B TPEXMEPHOM aKTUBHOM cpefe.
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Jlabopatopnas padora Ne 4 MOJAEJIMPOBAHUE PACITPOCTPAHEHI S BOJIHBI

1. 3amava. Mimeercst HenpephIBHAS OAHOMEpHAs YIIpyTas cpela. 3a1aHbl KoJieOaHHs OTACIBHBIX JIEMEHTOB CPEIbl U
CKOPOCTB PacHpOCTpaHEHHs BO3MyIeHHs. HeoOX0IMMO pacuuTaTh CMEIICHHS SIEMEHTOB CPEIbI B ITOCTEIYIONHE MOMEHTHI
BpPEMEHH.

2. Teopwsi. 3anuiieM BOJHOBOE YpaBHEHHE:

d2&/dt2= v2d2&/dx2,

rae v -- ¢hazoBas CKOpOCTh BOJTHBI. CKOPOCTH JTF000H TOYKH Cpeasl B MOMEHT t+dt cocTaBmseT:

n(t+dt) =d&(t+dt)/dt=d&(t)/dt+d(dE(t)/dt)= n(t)+v2(d2&/dx2)dt.

Pa3zo0bem cpeny Ha N 251IeMEHTOB paBHOM JJIMHBI C IIaroM h, cMeIieHre KOTOPIX U3 MOJI0KEHHs paBHOBECHS 0003HAYNM
yepes &irae i=1,2, ..., N -- HoMmep smemeHTa. CKOpOCTSH i--TO 3JIeMEHTa B MOMEHT t+At paBHa:

Ni(t+At)=ni(t)+ Oi(t+At)At,

rae 0i(t+At) -- yCKOpeHue i--0ro JIeMeHTa!

Oi(t+At)=v2(Eit+1- 2Ei+Ei-1)/h2.

Tornma cMmemnieHune i--0ro JIeMeHTa B MOMEHT BpeMeHH t+At U3 TI0I0KeHUS] pAaBHOBECHS COCTABIISCT

Ei(tHAL)=Ei(t)+ ni(t+At)At.

3. Anroputwm. /[ nocTpoeHus "MOMEHTaIIBHOU (hoTorpadun BOTHBI" B TIOCIEAYIOIIE MOMEHTHI BpeMEHH HE00X0IUMO
COCTaBUTH IUKJI T10 i, B KOTOPOM TI€peOHPAIOTCS BCE JJIEMEHTHI CPEIbl, BEIMHUCIIAIOTCS UX CMEIIEHHS U3 MOJI0KEHHA
paBHOBecwHsL. [Tocie 3Toro cTHpaeTcs npensIayas MOMeHTanbHast (oTorpadus BOIHBI M CTPOUTCS HOBast. DTOT LUK
JOJDKEH HaXOANTHCSl BHYTPH IMKJIA IT0 BPEMEHU. ANTOPUTM MOJIEIIH TPEICTABIIEH HIKE.

1. 3amaroT uncio 31eMeHTOoB N, CKOPOCTh PaCIIPOCTPAHEHHSI BOJIHBI, @ TAKXKE ypaBHEHUS KOJIEOAHUI OTAEIbHBIX 3JIEMEHTOB
cpensl (Hanpumep: E[1]:=2*sin(t).

2. Hauano mukoia mo t. JlatoT npupalieHue no BpeMeHH: epeMeHHON t PUCBauBalOT 3HaUeHUE t+AL.

3. BEIUUCIAIOT CMEIIEHHE 3TIEMEHTOB CPebl, KOTOPHIE KOJIEOMIOTCS 10 33laHHOMY 3aKOHY.

4. B nmkie nepebuparorcs Bee 31eMeHThl T 2 10 N-1. [Ipu 9ToM 3anuchIBatOT 3HaUeHHs CMEIeHnH Xi[i] B MaccuB xxii[i] u
BBIYHUCIISAIOT CKOPOCTH JIEMEHTOB B MOMEHT BpeMeHH t+At:




Ni(ttAty=ni(t)+ v2[(&i+1-2&1 +&i-1)/h2]At.
3aMKCchIBas X B MaccuB etafi].
5. B nukie nepeduparoTcst BCe SIEMEHTHI M BBIYUCIISIIOTCS MX CMEILEHUS 110 hopMyJie:
Ei(t+A)=Ei(t)+ ni(t+At)AL.
6. B nukie nepeOUparoT Bee 3J€MEHTHI, CTHPAIOT MX MPEbIAYIIe H300paKeHNsI U PUCYIOT HOBBIC.
7. Bo3Bpaiuenue k onepauu 2. Eciau nuki no t 3aKOHYMICS, -- BBIXOJ U3 LIUKIIA.
4. KommbrotepHast nporpamma. [Ipeaaraemas mporpaMmma MOJEIUPYeT MPOXOXKICHUE U OTPAKEHUE UMITYIIbCA OT "TPAHUIIBI
pa3zmena nByx cpen'.
program PROGRAMMAG;
uses crt, graph;
const n=200; h=1; dt=0.05;
var 1, j, DriverVar,
ModeVar, ErrorCode : integer;
eta,xi,xxii : array[1..N] of real;
t, vv : real;
Procedure Graph_Init;
begin {- Munnuanuzanus rpaduky -}

DriverVar:=Detect;

InitGraph(DriverVar,ModeVar,'c:\bp\bgi');

ErrorCode:=GraphResult;

if ErrorCode<>grOK then Halt(1);
end;
Procedure Raschet; {Pacuer cmemenust }

begin for i:=2 to N-1 do

begin

xxii[i]:=xi[i];

if i<N/2 then vv:=4 else vv:=0.5;

eta[i]:=eta[i]+vv*(xi[i+1]-2*xi[i]+xi[i-1])/(h*h)*dt;

end;

for 1:=2 to N-1 do xi[i]:=xi[i]+eta[i]*dt;

xi[N]:=0; {Konen 3akperuieH}
{ xi[N]:=xi[N-1];} { He3akperuIeHHbIH }

end;
Procedure Draw;

begin {- BeIBOI Ha dKpaH -}

setcolor(black);

line(i*3-3,240-round(xxii[i-1]*50),i*3,240-round(xxii[i]*50));

setcolor(white);

line(i*3-3,240-round(xi[i-1]*50),i*3,240-round(xi[i]*50));

end;
BEGIN  {- OcHoBHas mporpamma -}

Graph_Init;

Repeat t:=t+dt;

if t<6.28 then xi[1]:=2*sin(t) else xi[1]:=0;
Raschet; For i:=1 to N do Draw;

until KeyPressed; CloseGraph;
END.
PaccMoTpeHHast BbIIIE KOMITBIOTEPHAST MOJIENb TI03BOJISIET BBITIOJIHUTE CEPUIO YUCICHHBIX IKCIIEPUMEHTOB M U3YUYHTh
cliefyomye SBieHus: 1) pacnpocTpaHeHUe U OTPaKEHUE BOJHBI (OJJHHOYHOTO UMITYJIbCA, I[yTa) OT 3aKPEIJICHHOTO U
HE3aKPEIUICHHOTO KOHIIA YIPYroi cpe/ibl; 2) uatephepeHiius BOIH (OAMHOYHBIX UMITYJILCOB, IIyTOB), BO3HUKAIOIAS B
pe3yJbTaTe OTPaKeHUs MAA0IIeii BOIHBI MO0 H3IIyYSHHUS IBYX KOTEPEHTHBIX BOJIH; 3) OTPaKEHUE U MPOXOXKIACHHE BOJIHBI
(OAMHOYHOTO UMITYJIbCA, I[yTa) Yyepe3 rPpaHMIly paszesa AByX cpell; 4) u3ydeHue 3aBUCHMOCTH JITMHBI BOJIHBI OT YaCTOTHI U
CKOPOCTH PaclpoCTpaHeHus1; 5) HaOmoeHue n3MeHeH s (a3bl OTPAKSHHOW BOJIHBI HA T IPU OTPAXKCHUH OT CPEJIbl, B
KOTOPO# CKOPOCTH BOJIHBI MEHBIIIE.
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5. 3ajanus A CTYJEHTOB.

1. [IpomMoaenupyiiTe pacipoCcTpaHEHHE BOJHBI M €€ OTPAXKCHHE OT 3aKPEIUICHHOTO (He3aKPEIUICHHOT0) IMPaBOTro KOHIA
Cpelsl B cllydae, KOTJa ee JICBBIA 3JICMEHT COBEpIIacT TapMOHIHUYECKUE KOICOaHHS.

2. Vzy4dnte pacrpocTpaHeHUE U OTPaKEHIE UMITYJIbCa B ClIydyae, KOTa JIEBEII AJIEMEHT Cpe/Ibl COBEPIIIII TIOIKOICOaHH S,




3. [IpoHabnroaiiTe Cyneprno3UIHI0 BOJH, UCITYCKAEMBIX TBYMS DJIEMCHTAMH, KOJICOMIOIIMMUCS C PABHBIMH (Pa3IHYHBIMU )
4acTOTaMH U OTCTOSIIIUMHU IPYT OT APyra Ha pacCTOSHUE a.

4. Tlpomoaenupyiite BO3HUKHOBEHUE CTOSUEH BOJHBI IPU OTPAKEHUH TAPMOHUUECKON BOJIHBI OT MPABOT0 3aKPETNIEHHOTO
(He3aKpEIUIEHHOT0) KOHIIA IIHYPa.

5. 3yuurte uaTepdEpeHIINIO ABYX IyTOB, PACIPOCTPAHSIONIUXCS HABCTPEYY.

6. [IpomonenupyiiTe oTpakeHnEe OAMHOYHOTO UMITYJIbCA OT TPAHUIIBI pas/elia IByX Cpel ¢ Pa3IMIHBIMU CKOPOCTSIMH
pactipocTpaHeHus BoJH. 11 3TOr0 He00X0AUMO 33aJaTh Pa3TUIHbIC 3HAUCHUS a IS JIEBOW U MPaBOH MOJIOBHHOK IIHYpA.
7. Ucionb3yst MOIETh, N3yUNUTE 3aBUCUMOCTD JUTHHBI BOJHBI OT 9aCTOTHI.
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JlaGoparopras paGora Ne 5 MOJIEJIb SIBJIEHUI ITEPEHOCA (TEIIOIIPOBOJHOCTb, JUD®Y3U S, BA3KOCTh)

1. 3apaua: MimMeercst mpAMOyTroJibHAs IUIACTHHA, KOA(GPHUIMEHT TEMIIEPATYPOIPOBOIHOCTH KOTOPOTO 3aBUCHUT OT KOOPMHATHI
a=a(x,y). 3azaHo HavaJbHOE pacupeaeneHue Temmepatypsl T=T(X,y), a Takke MOITHOCTb qn ¥ KOOPAMUHATSHI (XN, yn)
HCTOYHMKOB Teria. Heo0X0oMMo H3yuuTh N3MEHEHHE TEMIIEPaTyPhl Pa3JIMYHbIX TOYEK IUTACTHHBI C TEYCHUEM BPEMEHH.

2. Teopusi. YpaBHEHHE TEIUIONPOBOIHOCTH IS INIACTHHBL:

or o*T 0T

B (@ +3TJZ) + a(z,y),

rze q(X,y) -- CKOPOCTb YBEIHYECHHUS TEMIIEPATypPhl, 00YCIOBICHHAsI HAJITMYUEM B TOUYKE C KOOPJIUHATAMHU (X,y) HCTOYHUKOB
(mornortuTenei Teria) Tera.

[pupaienue TemrepaTypbl paBHO:

2 2
dl = a (B—T + a—T) dt + g(z,y)dt.
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Pa3o0beM nmpsiMOYyTroJIbHYIO IUIACTHHY HA 3JIEMEHTHI, 00pa3yIolie BepTHKaJIbHbIE CTOJIOIBI C HOMEPOM 1 M TOPU30HTANILHBIE
CTPOKHU ¢ HOMEpOM j. I1ycTh B HEKOTOPBIH AUCKPETHBIH MOMEHT BpEeMEHH t TEMIIepaTypa dJIeMeHTa i-0ro cToJ0ua j-0i
cTpoku OblTa paBHa Ti,j(t). UTOOB! HAWTH ee 3HAUCHUE B CICAYIOUINI MOMEHT BpeMeHH t+dt HEOOX0IMMO YHCIICHHO PELINTh
npeacTaBieHHoe Bhle quddepennnansHoe ypaBHEHHE OTAEIBHO 0 CTOIO0NAaM U OTIEIBHO IO CTPOKAM.
Pemmas omHOMEpHYI0 3a/1a4y TETUIONPOBOJHOCTH T10 CTOJIONAM, MOTydaeM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti,j+1 -2Ti,j+Ti,j-1)/h2]dt+qi,jdt,
rzie qi,j -- ObICTpOTa YBEIHMUYECHUS TEMIIEPATypPhl JJIEMEHTA BCJICICTBHE HAINYMS B HEM MCTOYHMKA Teruia, h=1. AHaJIOTHYHBIM
00pa3oM peraeTcsi ypaBHEHHE TEIUIONPOBOJHOCTH 10 CTPOKAM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti+1,j -2Ti,j+Ti-1,j)/h2]dt+qi,jdt,
OpFaHI/ISOBaB JBa IUKJIA I10 1 I/Ij, B KOTOPBIX nepe6npa}oTC;I BCEC DJICMCHTBI IUTACTUHBI, BJIOKCHHBIC B ITUKJI 11O BPEMCHU,
MOXHO PAaCUUTaTh paclpeAeiICHHE TEMIIEPATy Pl IIACTHHBI B IIOCIEAYIOIINE MOMEHTEI BpeMeHU. UTOOBI HCKITIOYUTh
BIIMSIHHE HaPaBJICHHs IIepedOopa SIIEMEHTOB Ha PE3yJIbTaThl MOAEINPOBAHUS, CIIEAYET OPraHN30BaTh 4 IUKJIA, B KOTOPBIX
3JIEMEHTHI ITACTHHBI IIepeOUPArOTCsI ClIeBa HAPaBoO, CIIpaBa HAJIEBO, CHU3Y BBEPX, CBEPXY BHU3.
3. Anropurm.
1. 3anaroT k03(h(HUUKEHTHI TEMIIEPATypPOIIPOBOAHOCTH @ U b B/I0JIb OCEl KOOPJIMHAT X U Y, Ha4aJlbHOE paclipeeieHue
temnepatypsl T1,j(0) pa3niyHbIX 3JIEMEHTOB IIACTUHBI, KOOPAMHATHI M MOLTHOCTH UCTOYHHUKOB Temuia qi,j. Cuuraror, 4ro
t=0.
2. [Tytem nocnenoBaTeabHOr0 epedopa AIEMEHTOB i--0ro cToyIona oT j=1 10 M ¢ HOMOIIIBI0 KOHEYHO-Pa3HOCTHOTO
ypaBHeHHs (1) mepecynTHIBAIOT UX TEMIIEPATYPHI B CIICAYIONIMN IUCKPETHBI MOMEHT BpeMeHHU. [10BTOpSIOT pacueTsl s
BCEX CTOJIOIOB.
3. [ToBTOPSIIOT Ty K€ caMyIo MPOLEAYPY B MIPOTHBOIOIOKHOM HaIPaBJICHNN, ITepedrpast 3J1eMeHTH oT j=M 1o | u
HCHONB3ys ypaBHeHHE (1).
4. [TyteMm nocreaoBaTeIb-HOTO TIepedopa 3JIEMEHTOB j--0if cTpoku OT i=1 10 N ¢ ToMOIIbI0 KOHEYHO-Pa3HOCTHOTO
ypaBHEHHS (2) NEPECYUTHIBAIOT UX TEMIIEPATYPHI B CIICAYIONINN TUCKPETHBI MOMEHT BpeMeHH. [I0BTOPSIFOT pacueTsl s
BCEX CTPOK.
5. TIoBTOPSIIOT Ty e CaMyI0 MPOIICIYPy B IPOTHUBOIMOJIOKHOM HAIPABJICHUH, iepedupast 371eMeHTHI 0T i=N 710 | U1 HCIob3Yst
ypaBHeHHE (2).



6. BBozAT TekyIiee pacnpeesicCHHE TEMIICPaTyPhl Ha 9KPaH, 3aKpalliBast JIEMEHTHI C PA3IUYHON TEMIIEPaTy PO
Pa3IMYHBIMU BETAMH.

7. BosBpaenue k oneparuu 2. ECliu UK 10 t 3aKOHYHIICS, -- BBIXOJT M3 IUKJIA.

4. KomnberotepHas nporpamma. [IpemiaraemMas KOMIIBIOTEPHAs IIPOrpaMMa MO3BOJISICT UCXO/IS U3 HAYAILHOTO
pacrpe/ielieHus] TeMIIEPaTyPhl M HATMYHS UCTOYHUKOB TEIUIA, PACUUTATH TEMIIEPATYPY PA3TUYHBIX TOUCK MPSIMOYTOIBHOMI
IUIACTUHBI B IUCKPETHBIC MOMEHTHI BPEMHHU.

program PROGRAMMAY7;

uses crt, graph;

const n=100; m=100; h=1; dt=0.2;

var ii,jj,kk,i,j,DriverVar, ModeVar, ErrorCode : integer;

t: array[1..N, 1..M] of real; q,a,b,bb :real; naprav,uslovie: boolean;

procedure Init; {---- Maunuanuzanus rpaduku ----}
begin DriverVar:=Detect; InitGraph(DriverVar,ModeVar,'c:\bp\bgi');
ErrorCode:=GraphResult; if ErrorCode <> grOK then Halt(1); end;

procedure Param_sred; {---Koadduuuenr remneparyponpoBoaHocTu---}
begin if j<70 then a:=2 else a:=1; end;

procedure Istoch;  {--- Ucrounuku Tema ---}
begin if ((i>45)and(i<55))and((j>70)and(j<75)) then q:=50 else q:=0; end;

procedure Nach_uslov; {-- HaganeHoe pacnpeeneHne TeMepaTypsl --
begin Fori:=1 to N do For j:=1 to M do
begin uslovie:=((j<65)and(j>45)and(i>20)and(i<30))
or((j<45)and(j>35)and(i>50)and(i<60));
if uslovie=true then t[i,j]:=450 else t[i,j]:=1; end;
end;

procedure Raschet; {---- Pacuer remneparypsl ----}
begin Istoch; Param_sred;
tli,j]=tlij]+a* (t{i,j+1]-2*t[ij ]+[i,j-1])*dt/(h*h)+q;
if naprav=true then t[i,j]:=
tli,j]+Ha* (t[i+1,j]-2*t[i,j]+t[i-1,j])*dt/(h*h);
end;

procedure Draw; {---- BeiBo Ha 3KpaH ----}

begin if t[i,j]>50 then setcolor(2);
if t[1,j]>300 then setcolor(12);
if (t[1,j]<300)and(t[i,j]>120) then setcolor(10);
if (t[1,j]<120)and(t[i,j]>70) then setcolor(3);
if (t[i,j]<70)and(t[i,j]>30) then setcolor(4);
if (t[1,j]<30)and(t[i,j]>20) then setcolor(5);
if (t[1,j]<20)and(t[i,j]>10) then setcolor(7);
if t[1,j]<10 then setcolor(15);
rectangle(i*5+50,j*5,i*5+54,j*5+4);

end;

BEGIN {---- OcHOBHas IporpaMma ----}
Init; Nach_uslov;
Repeat kk:=kk+1;
For i:=2 to N-1 do For j:=2 to M-1 do begin naprav:=false; Raschet; end;
For j:=2 to M-1 do For i:=2 to N-1 do begin naprav:= true; Raschet; end;
For i:=2 to N-1 do For jj:=2 to M-1 do
begin j:=M+1-jj; naprav:=true; Raschet; end;
For j:=2 to M-1 do For ii:=2 to N-1 do
begin i:=N+1-ii; naprav:=false; Raschet; end;
if kk/2=round(kk/2) then For i:=2 to N-1 do For j:=2 to M-1 do Draw;
until KeyPressed; CloseGraph;
END.
5. 3agaHus A7sl CTYIEHTOB.
1. Temneparypa rpyIiibl 2JIEMEHTOB, HAXOASAIIMXCS B IIEHTPE CTEPIKHS, OCTATOYHO BhIcoKa. [TocTpoiite rpadux
3aBUCHMOCTH TeMIIEPaTypbl OT KOOPIUHATHI M UCCIIEAYITE M3MEHEHUE PACIIpe/IelICHHs] TEMIIePaTyphl BIOIb CTEPIKHS C
TEUYEHHEM BPEMEHH, €CIIM KOAPPHUIIHEHT TeMIIepaTypOIPOBOJHOCTH BO BCEX TOUKAX OJJMHAKOB.



2. Pemmre npenpiyniyro 3aqady Juis Cliydasi, KOrJa CTep)KeHb HEOJHOPOICH, HarpuMep, kKo3dduiueHt
TEMIEePaTyPOIPOBOIHOCTH €r0 JICBOM ITOJIOBUHEI OOJIBIIIE, YEM IPABOH.

3. BOu3u 1ieHTpa CTePIKHS UMEETCs] HECKOJIbKO HCTOYHHMKOB Teruia. 3ydnTe n3MEeHeHHe pacipee/icHus TEMIIePaTyphl ¢
TEYEHHEM BPEMEHH, €CIIU CTEPIKEHb OJHOPOICH.

4. Pemnte mpenpIIynIyIo 3a1ady Ui cliydasi, KOrJa CTep)KeHb HEOJHOPOCH, TO eCTh ero Ko3dduiueHt
TEMIEPaTyPOIPOBOIHOCTH 3aBUCUT OT KOOPINHATEI.

5. I3y4nTe pacmpeneneHne TeMIEpaTyphl BIOJIb CTEPXKHS B CITydae, KOT[a OUH KOHEI]
OXJIAXKIAeTCs, a APYToil MOIEPKUBAETCS ITPH TIOCTOSTHHON TEMITEpaType.

6. 3ajaiiTe NICTOYHMK TEIIa, MOITHOCTh KOTOPOTO MEPHOANIECKH N3MEHSACTCS C TEUCHUEM
BpEMEHU C O4YE€Hb HU3KOU yacToToi. [IpoMoaenupyiiTe TEMIOBbIE BOJIHBI.
7. Temmepatypa rpynisl 3IEMEHTOB, HAXOAAIIUXCS B LIEHTPE MIACTUHBI, TOCTATOYHO
BbICOKA. MccnenyiiTe n3aMeHeHUE pacipeielieHus TeMIIEPaTyphl C TEUEHUEM BPEMEHH,
eciu IUIACTUHA OJHOPOJHASL U U30TPOIHAsL.

8. Pemute mpeapIayInyo 3aady A ciaydas, KOTAa IIacTHHA HEOAHOPOIHA.
9. IIpomozenupyiTe HarpeBaHHE HEM30TPOITHOM MIACTHHBI HCTOUHHUKAMHU TEIUIa, HAXOAALIMMHUCS B IIEHTPE.
10. BOs3u LeHTpa m1acTHHBI KIMEETCsl TPYINa MOrJIOTHTeNeH Temia (MICTOYHUKOB TeIlIa C OTPULATENIbHON MOLITHOCTBIO).
N3yunre u3MeHeHUe pacpeaesieHus TEMIEPATyphl C TEUEHHUEM BPEMEHH.
11. TInacTuHa ¢ OTBEPCTUEM COJEPKUT UCTOUHUK TEIJIa U MOMJIOTUTEND Temna. M3yunre pacnpeneneHue TeMneparypsl B
pa3IUYHbIE MOMEHTBI BPEMEHH.
12. Temnepatypa rpyIbl JIEMEHTOB BOJIM3HM IIEHTPa IUIACTHHBI TTOJUIEPKUBACTCS IIOCTOSTHHOM. M3yunTe pacnpenenenue
TEeMIICPaTyphl, €CIN IJIACTHHA MMEET HCTOYHUKH TEIlIa C IOJIOKUTENIHHOM (OTpUIATEIbHOM) MOIITHOCTHIO.

13. Pemire npenpIaynyo 3a1aqy Al Cirydast, KOr/ia IacTHHa aHU30TPOITHA, TO €CTh ee K03 PUIUECHT
TEeMIIEpaTypONPOBOHOCTH 3aBUCHUT OT HAIIPABIICHUS.

4.1.2. TectupoBanue

Tema 1. HekoTopbie U3BECTHBIC MOJICIIA MATEMATHICCKON (PU3UKU

Tewma 2. 3amaun XUMHUUECKON KHHETUKHU

Tema 3. Marematndeckast Teopusi O0pbOBI 32 CyIIECTBOBaHHE

Tewma 4. MonenmupoBanue mporeccoB nudpPy3un U mepeHoca

Tema 5. Henunelnbsle Moaeun

Tewma 6. JlnHaMuKa cOpOITUH ra30B

Tema 7. MoaenupoBaH#ue CIOXHBIX 00BEKTOB

4.1.2.1. Ilopsiaok NpoBeeHNs.

TecTupoBaHue MPOXOANUT B MUCHbMEHHOM (POpPME WIIH C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX CpefcTB. OOyJaONIHMIACS MOTydacT
OMpeNeIEHHOS KOJNIMYECTBO TECTOBBIX 3ajaHuil. Ha BBIMONHCHME BBHINENIACTCS (PUKCHPOBAHHOE BPEMs B 3aBHCHMOCTH OT
KoymuecTBa 3afaHuil. OIlleHKAa BBICTABJISACTCS B 3aBUCUMOCTH OT TPOLICHTA MPABHJIBHO BBHIMOJHCHHBIX 3aJaHHIM.
TecTupoBaHHe MPOBOIUTCS MO BapuaHTaM. B kaxaom Bapuante — 10 TeCTOBBIX 3aqaHWi. 3a Ka)Iblil MPaBWIBHBINA OTBET
HauucsieTcst 1 6an. YToro 3a TeCTHPOBAaHUE CTYICHT MOXKET 3apadotath o 10 6asioB.

Hwxe npuBeieHs MpuMepHbIe 3a1anus. [10THBIH OaHK TECTOBBIX 3aIaHHI XpaHHUTCS Ha Kademape.

4.1.2.2 Kputepum OueHUBaHUS
OneHka «OTJIMYHO» CTABUTCS, €CJIM 00yUarommiicsi HaOpay 86% NpaBUILHBIX OTBETOB U OoJiee.
OneHka «X0OpoII0» CTABUTCS, ecJIM o0y4aromuiicst Habpai ot 71% 10 85 % npaBUIBHBIX OTBETOB.
OneHka «yA0BJIeTBOPUTEIBHO» CTABUTCSA, eCJIM 00y4arommiicst Habpain oT 56% 1o 70% npaBUIBHBIX OTBETOB.
OneHka «HeyI0BJIETBOPHTEILHO» CTABUTCH, ecJIu o0ydarouuiics Habpan 55% npaBuIbHBIX OTBETOB U MEHEE.
4.1.2.3. Coaep:xaHue OIeHOYHOTO CpeaCcTBA
Bompoc 1. Ha kakue 9acTu pa3aesnsifoT OMUcaHie CUCTEMBI AT [eNed MMUTalMOHHOTO MOJEITHPOBaHUSA?
1) JlerepMUHHUPOBaHHYIO U CTOXaCTUYECKYIO;
2) IIpenBapuTeNbHYIO U YTOYHEHHYIO;
3) CTaTH4ecKyro U JUHAMHYECKYIO;
4)  JluneiiHble, TMHAMUUYECKHE, CETEBbIE, MACCOBOTO OOCITY)KMBaHHS U T.1I.;
5) DU3NYECKYI0 U1 MATEMAaTUUECKYIO.
Bonpoc 2. KakoB nepsslii mar npu co3JaHuH MOJENU?
1)  OmnpeneneHue CTpYKTyphl CUCTEMBI;
2) Ornpenenenue ee 11eJIeBOro Ha3HAYCHHUS;
3) Br16op Trmma Moxenu (TUHEHHAS, JMHAMAYECKAs U T.1I.);
4) OrnpeneneHne BXOIHBIX TApaMeTPOB CHCTEMBI;
5) OmnpeneneHne BEIXOAHBIX TAPAMETPOB CUCTEMEI.



Bonpoc 3. Yro Takoe ycroiuupas cucrema?

1) OTCyTCTBYIOT peaklMy Ha BHEIIHEE BO3JeiicTBUE;

2)  Cucrema cama yCTaHABJIMBACT LeNH (YHKIIMOHUPOBAHUS U CTPEMHUTCS K HUM;

3)  Cucrema cTpeMHTCS EPEHTH B ONTHMAILHOE COCTOSIHUE, KOTOPOE B HACTOSIIIIEE BPEMSI OTCYTCTBYET;
4)  Ilpu n3MeHEeHUH BHEIIHUX YCIIOBUH M3MEHEHHUE COCTOSHUS CUCTEMBI MaJIo;

5)  Cucrema, cTpeMsIasics COXpaHUTh CBOE€ COCTOSIHUE ITPH M3MEHEHHH BHEITHUX yCIIOBUH.

Bormpoc 4. Uto Takoe mounckoBas cucrtema?

1) OTCYTCTBYIOT peaKIliH Ha BHEIIHEE BO3/ICHCTBHCE,

2) Cucrema cama yCTaHaBJIMBACT 1ENH (PYHKIIMOHUPOBAHUS M CTPEMHUTCS K HHUM;

3)  Cucrema cTpeMHTCS IepEHTH B ONTHMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSAIICE BPeMs OTCYTCTBYET;
4)  Ilpm n3MeHeHHWH BHEUTHUX YCIOBUI N3MEHEHHE COCTOSHUS CHCTEMBI MaJo;

5)  Cucrema, cTpeMsIascst COXpaHUTh CBOE COCTOSIHME IIPY U3MEHEHHH BHELIHUX YCIOBHH.

Bonpoc 5. Urto Takoe neneycrpeMiaeHHas cuctema?

1) OTCyTCTBYIOT peaKklMy Ha BHEIIHEe BO3JeHCTBUE;

2)  Cucrema cama yCTaHABJIMBACT LENH (YHKIIMOHUPOBAHUS U CTPEMHUTCS K HUM;

3)  Cucrema cTpeMHTCS EPEHTH B ONTHMAILHOE COCTOSIHUE, KOTOPOE B HACTOSIILIEE BPEMSI OTCYTCTBYET;
4)  Ilpu n3MeHEHUN BHEIIHUX YCIIOBUH M3MEHEHHUE COCTOSIHUS CUCTEMBI MaJIo;

5)  Cucrema, cTpeMsIasics COXpaHUTh CBOE COCTOSIHUE IPH H3MEHEHHH BHEITHUX yCIIOBUH.

Bormpoc 6. Uto Takoe dakrorpadudeckue 3JeMeHThl peleHus?

1)  DneMeHTHI, KOTOPBIE MOXHO ITOIBEPTHYTH IPOBEPKE C LENBI0 ONPENEICHUS HX HCTUHHOCTH;

2) DIIEMEHTBI, KOTOPBIE HEJIb3sI MOABEPTHYTh MTPOBEPKE;

3) DNIeMEHTBI, KOTOPbIe OYAYyT BKIIOYSHBI B MOJICHb;

4) DJIEMEHTBI, UCKITFOUAaeMbIC U3 MOJICIIH;

5) OneMeHTbI, BXOJAIINE B KpUTEpHil.

Bonpoc 7. Uto Takoe OLIEHOYHBIE 31€MEHTHI PeIICHUs?

1)  DneMeHTHI, KOTOPbIE MOXHO MOJBEPTHYTh MPOBEPKE C LIENBIO ONPEIeJICHHS X HCTHHHOCTH;

2)  DyeMeHTbI, KOTOpBIE HEJb3sl MOJIBEPTHYTh IIPOBEPKE;

3)  DneMeHTHI, KOTOpble OyayT BKIIOYECHBI B MOJIEIIB;

4) DJIEMEHTHI, HCKIIOYaEMBbIE U3 MOIEIH;

5) DNIeMEHTHI, BXOSIINE B KPUTEPHUH.

Bomnpoc 8. HyxHo 11 npoBepsATh JaHHBIE, TOTYYCHHBIE U3 JOKYMEHTOB, FJIH HHTEPBBIO C 3KCIIEpTaMu?

1) Heny>xHo mist opumanbHBIX TOKYMEHTOB;

2) Heny>xHo, eci SKCTIepT MPU3HAHHBIN CIICIIHAJINCT;

3) HyXHo, eciii KOMIIETEHTHOCTb KCIIepTa He MOATBEPIKIICHA;

4)  HyxHo, ecnu TOKyMEHTHI TeKylue (pabouune), a He o(pUIHAIBHbIC;

5)  Hy»HO NmpoBepsTh U CONOCTABIATH C APYTMMH UCTOYHUKAMH BCE JAHHBIE 0€3 NCKIIIOYEHHH.

Bomnpoc 9. [Touemy 3aka3unk ONKMCHIBacT NPOOJIEMY B HETOUHBIX M HEYETKHUX (POPMYJIMPOBKAX?

1) IToTomMy, 4TO OH HE MaTEMaTHK;

2) DTO0 HAM TaK KaXeTCsl, TaK KaK Mbl HE 3HAKOMBI C ITPOOIEMOT;

3)  Ecuu Obl OH 3HaJI TOYHO B YeM CYTh ITPOOJIEMBI M KaK €€ pellarhb, OH CAenali Obl 3TO caMm;

4) VY pa3HBIX CIEIHATUCTOB Pa3HBIA B3I HA OJHO M TOKE PEIICHHE;

5) 3aka3zuuk He 3HaKOM ¢ DBM.

Bormpoc 10. [ToueMy npu MOAeIMPOBaHUH OOJBIIOE 3HAUCHHE MTPHUIACTCS TUIAHUPOBAHHUIO COCTaBa M 00HEMOB
HCCIIeIOBATENILCKUX PabOT U PYKOBOJICTBY MPOCSKTOM?

1) IToToMy, 9TO 3aKa34UK XOYET 3HATH CTOMMOCTH PaOOTHI;

2)  YToObl IpaBUIBHO ONPEEIUTH CTPYKTYPY MOJIEIIH;

3)  UroOsbl npuBieYb K pabOTE CIELHATNCTOB 3aKa3unKa;

4)  IlotoMmy, 4TO BpeMEHHBIC M MaTepUajIbHbIE 3aTPaThl HA IOCTPOCHHE JIasKe ITPOCTBIX MOJIeJIel OYEeHb BEICOKH M HYXKHO
TOYHO 3HATh, YTO JIOJDKHO OBITH CIEIAaHO, a YTO AEJIaTh HE HY>KHO;

5)  Tloromy, 4TO MareMaTHYECKHUE METO/IbI MOAEIHPOBAHHUS CIOXKHBI.

Bonpoc 11. Ha yem ocHOBaH cucTeMHbIH moaxoa?

1)  Ha npusnannm daxTa, 9TO U3 ONTUMATBFHOCTH IEMEHTOB CIIEAYET ONTHMAIBHOCTh CHCTEMEI,

2)  HampusHannm daxTa, 9TO U3 ONTUMAIBEHOCTH IEMEHTOB HE CIIEAyeT ONTHMAaIbHOCTh CHCTEMBI;

3) Ha ¢akre, 4To HE3aBUCHUMO OT TOTO KaK CHCTEMa TPHUIIUIA B JAHHOE COCTOSIHYE, €CIIH B JAJbHEHIIEM OoHa OyaeT
MEHSTH COCTOSIHUSI ONTHMAaJIBHBIM CITIOCOOOM TO M BeCh MpoIiecc OyaeT ONTHMAaIbHBIM;

4) Ha ¢akre, uTo eciu cucteMa MpHIia B JaHHOE COCTOSTHUE ONMTUMATBHBIM CIIOCOO0M, TO HE3aBUCHUMO OT TOTO KakK, B
JanbHeHeM oHa OyAeT MEHATh COCTOSHUS BECh Iporiecc OyIeT ONTHUMAaIbHBIM;

5)  Ha pa3spmenennu cucteMbl Ha HECKOJIBKO MTOJICHCTEM, MTOJIAIOIINXCS aHATU3Y.

Bonpoc 12. B uem 3akmouaercss CUCTEMHBIH noaxoa?

1) B Tom, 4TO HCCnenoBaTENb MBITACTCA U3Y4YaTh CUCTEMY B LIEJIOM, a HE KOHIICHTPUPOBATh BHUMAHUE Ha €€ YacTsIX;
2) B criocobe pasaeneHust CHCTEMBI Ha 3JIEMEHTHI;

3) B ToM, 4TO HCCnieI0OBaTENb MBITACTCS U3y4YaTh CUCTEMY 10 YacTsIM;

4) DTO0 mpaBuiIa BEIOOpA CTPYKTYPHI MOJEIIH;

5) DTo0 mpaBmiIa BEIOOpA 3JIEMEHTOB MOJIEIH.

Bormpoc 13. SIBnsieTcst M CUCTEMHBIN TOAXO01 HAYIHBIM METOAOM?



1) Her, 3To moaxo[ K UCCIEA0BaHUIO, OCHOBAHHBIN HA 3[JpaBOM CMBICIIE;

2) [Ma, 3TO Hay4YHBIA METO]] aHAJIU3a CUCTEM,;

3) Her, 5T0 MeTO pa3eieHHs CUCTEM Ha DJIEMEHTBHI;

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

5) /[a, aT0o MeToMKa OIpEAEIeHHs BaXKHEHIINX (DaKTOPOB.

Bormpoc 14. Kak moHMMaTh B3auM03aBUCUMOCTh?

1) 3aBUCUMOCThL CUCTEMBI OT BHEIITHEH CPEIIbI;

2) Bo3zneticTBre cCTeMBI Ha BHEITHIOKO CPEIY;

3) 3aBHCHMOCTH CHCTEMBI OT BHEIIHEH Cpe/ibl 1 OMHOBPEMEHHO BO3ACHCTBIE CUCTEMBI Ha BHEITHIOKO CPELy;
4) Huxkakue neiicTBust B CI0)KHOW CUCTEME HEBO3MOYKHO TOJTHOCTHIO N30JIUPOBATh;

5) Bo3znetictBre omHOTO hakTOopa CUCTEMBI Ha IPYTOH.

Bonpoc 15. Uto Takoe NpOTUBOUHTYUTHBHOE MOBEACHUE?

1)  Korma He1ocTaTouHO METOJOB CTATUCTUUECKOTO aHAIIN3A;

2)  Korna BBIXOJHBIC IEPEMEHHEBIC OKA3bIBAIOT BIMSHUC HAa BXOHEIC,

3)  Korma BHeceHHE TOTO WM HHOTO KOPPEKTHPYIOLIETO BO3IACUCTBHUS MOKET OKa3aThCs HEA(P(PCKTHUBHBIM WJIH PUBECTH
K 00paTHBIM pe3yJIbTaTaM;

4)  Korna Henb3s 0e3 UCTIONB30BAaHMS MATEMATHIECKAX METOZIOB OOHAPYKHUTH CBSA3b MEXKIY (haKTOpaMu;
5) Korma 3aBucHMOCTE MeX Iy (PakTOpaMu OMHCHIBAIOT OOPATHOM (PYyHKIIHEH.

Bompoc 16. Kakas 3amaga perraercst Ha 3Tare npeodpa3oBaHus 3HAHUH O CUCTEME B MATEMAaTHIECKYIO MOJICITh?
1) Omnpenenenne Ha3HAYSHUS MOJICIH;

2) OmpeneneHne KOMIIOHEHTOB, KOTOPBIE OJHKHBI OBITH BKIIOYCHBI B COCTAB MOJICTIH;

3) OmnpeneneHne CTOMMOCTH UCCIICIOBAHHS,

4) Omnpenenenue napaMeTpoB U MEPEMEHHBIX, OTHOCSILIUXCS K KOMIIOHEHTaM MOJIEJIH;

5) Her npaBunsHOro oTBeTA.

Bomnpoc 17. Kakoe rimaBHOe MPOTUBOPEUUE HEOOXOAUMO MIPEOI0JICBATh IPH KOHCTPYUPOBAHUU MOJICITU?

1) JluHeHHOCTh M HEMUHEINHOCTS;

2) JleTepMHUHUPOBAHHOCTH U CTOXACTUYHOCTB;

3) CTOHMMOCTb U CJIOKHOCTB;

4) TIpocToTa ¥ TOYHOCTH;

5) Tlone3HocTh U OOIIHOCTE.

Bormpoc 18. Uto Takoe npsMas 3amada?

1) HaiiTi OTKIHMK CHCTEMBI Ha 3aJaHHbIC BXOIHBIC CUTHAIIBI,

2) HaiiTi BXOIHBIC CUTHAJIBI, BEI3BABIIHC JAHHBIA OTKIIHK;

3)  Haiitu MmaTemaTHYECKOE ONMMCAHHUE CHCTEMBI, €CIIH 3aJaHbI BXOIHBIE CUTHAJIBI M OTKIIHK;

4)  HaiiTi BXOJHBIC CUTHAIBI, BEI3BABIIKE JAHHBIN OTKIMK WM MATEMAaTHYECKOE OMMCAHUE CUCTEMBI, C€CIIH 33 JaHbI
BXOJIHBIC CUTHAJIBI X OTKJIVIK;

5) Haiitu cTpyKTYypy cUCTEMBI.

Bompoc 19. Uro Takoe oOpaTHas 3anaya?

1) Haiitu OTKJIMK CUCTEMBI Ha 3aJJaHHBIE BXOJHBIC CUTHAIbI;

2) Haiit BXOIHBIE CUTHAJIBI, BRI3BABIIKE JAaHHEINA OTKIIMK;

3)  Haiitu MmaTemaTH4YECKOE ONMMCAHNE CUCTEMBI, €CITH 3aJJaHbl BXOHBIC CHTHAJIBI M OTKIIHK;

4)  HaiiT; BXOJZHBIE CUTHAIBI, BEI3BABIINE JaHHBIN OTKIMK WM MAaTEMaTHUECKOE ONMCAaHUE CICTEMBI, €CITH 3aJaHbI
BXOJHBIC CUTHAITBI ¥ OTKJIVIK;

5) Haiitu cTpyKTypy CHCTEMBI.

Bormpoc 20. Uto Takoe «4epHBIHA SITHK» ?

1) HenuHelHbIN 2IEMEHT CUCTEMBI,

2) DIeMEeHT CHCTEMBI C JMHEHHON (YHKIHUCIH;

3) DneMeHT cucTeMsbl, (DyHKIMS KOTOPOTO HE BIUSACT HA TIOBEIACHUE MOJICIIH;

4) DneMeHT CUCTEeMBbl, HCKJIFOUaeMbIil U3 pACCMOTPEHHUS;

5) DIieMeHT cucTeMBbl, PUPOAa KOTOPOTO HEU3BECTHA MU MaJl0 U3BECTHA.

3ananue 21.

[IponomKuTh N3ydeHne TIIaBs 4.

Br16pats npaBUIIGHBIA BapHaHT OTBETa M OTMETUTH B KAPTOUKE OTBETOB.

Bomnpoc 1. B kakux npenenax u3MeHseTCS KyMyJISITHBHAs BEPOSITHOCTH?

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

Bomnpoc 22. TIpoaenaiite cTo ONBITOB C MOJEIBIO «IIBHOTO Npoxoxero». Ouennte pesyiabraT. Beidepure cpeau
NEepPEYUCIICHHBIX, IPABUIIbHBIN OTBET Ha Bompoc: «KakoBa BepOATHOCTb TOrO, UTO Npoiias 10 kBapTanoBs, OH OKaXkeTCs HE
Janee 2 KBapTauoB OT UCXOAHOH TOUKU?»

1) 0,6;

2) 0,4

3) 0,7
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4) 0,5;

5) 0,33.

Bomnpoc 23. Uro siBisieTcst OCHOBOH JUIsl MACHTU(GUKAIIMK 3aKOHA pactpeaeneHus?

1)  T'mcrorpamma, HOCTpOEHHAs 110 TEOPETUYECKUM JAaHHBIM;

2) ®opmyna GyHKIMN paclipeaeIeHus;

3) Tabnura HaGIIOICHUI;

4) I'paduk yHKIIME pacTipenesieHus;

5)  TI'mcrorpamma, mocTpoeHHAS IO SKCIIEPUMEHTAIHHBIM TaHHBIM.

Bomnpoc 24. SIBnsercs 11 HECOBIAACHNE CPEIAHETO U AUCIIEPCHH SKCIICPUMEHTAIBHBIX JaHHBIX U TEOPETHIECKOTO
pacrpeneneHus T0CTaTOYHBIM OCHOBaHHUEM, YTOOBI OTBEPTHYTh THIIOTE3Y 00 HICHTUIHOCTH PACIpeaeIICHIH?

1) Ha, Tak KaKk pacxo/JIeHHE BO BXOJHBIX MMapaMeTpax MPHUBEICT K eIe OobIieii onmdke MOACTHPOBAHNS;

2) Her, TpeOyrOTCs TOMOJHUTEIHHBIC OIICHKH,

3) Ha;

4) Her;

5) [Ha, Tak Kak napaMeTpsl pacupeeaeHUI JOKHBI COBIAAATh.

Bonpoc 25. fIBnsgercs nu coBnajgeHue CPeJHEro U JUCIIEPCUU IKCIIEPUMEHTANIBHBIX JAHHBIX U TEOPETUIECKOTO
pacripeziesieHust J0CTaTOYHBIM OCHOBAHUEM, YTOOBI IPUHATH THIIOTE3y 00 MISHTHYHOCTH pacipeaeieHun?

1) Ha, Tak Kak MaTeMaTHIECKOE OXKUAAHNE U JUCIIEPCHS — TIIaBHBIC TapaMeTPhI PACIIpeesICHIS BEPOSTHOCTEH;
2) Her, TpeOyrOTCs TOTOTHATEIHHBIC OIICHKH;

3) Ha

4) Her;

5) Jla, Tak kak mapaMeTpsl pacrpeaeeHUi TOJDKHBI COBIAAATh.

Bormpoc 26. Uto moka3bIBaeT cTraTUCTHKA c2?

1)  IlpuHamieRHOCTb SKCIIEPUMEHTANIBHBIX JAaHHBIX K HOPMaJILHOMY paclpe/eiIeHHIO;

2)  Pacxoxzaenue Mexay HaOIIOJaeMBbIMH U 0)KUIA€MbIMH 3HAYCHUSIMH YacTOT TOSIBIICHUS CIIy4aiHOM BEINYNHBI;
3)  IlpuHamiexHOCTh SKCIEPUMEHTAIBHBIX JAHHBIX K pacnpeneneHuio IlyaccoHa;

4)  IlpuHaaneKHOCTh SKCHEPHUMEHTAIBHBIX JaHHBIX K PaclpeaeIeHHIo c2;

5)  PacxosxneHue Mexy HaOIIOJaeMbIMU M OXKHIAEMBIMH 3HAUCHHUSAMH CITyYaiHBIX BEJINYHH.

Bormpoc 27. Kakoe 3HadeHHe JOHKHA TPUHSTH CTATUCTHKA €2, 9TOOBI OTOPOCUTH TUTIOTE3Y 00 OTCYTCTBHH CYIIECTBEHHBIX
pa3nuuauii MeXIy HaOII0TaeMBIMHU JaHHBIMH U TaHHBIMH, TOJy4aeMbIMHA Ha OCHOBE TEOPETHICCKOTO pacpeaeIcHs?
1) ¢c2>0;

2) c2>1;
3) c2<0;
4) c2 OombIIe KPUTHIECKOTO;
5) c2<1.

Bonpoc 28. Ha yem ocHoBaH kpurepuit Konmmoroposa — CmupHosa?

1)  Ha naubonbuieil aOCONIOTHOM pa3HULIE MEKTY IKCIIEPUMEHTAIBHBIM ¥ TEOPETHYECKUM MHTErPaIbHBIMU

pacnpesaeneHusmy;

2) Ha cratucruke c2;

3)  Ha naubonbuieii aOCOMOTHOM pa3HULIE MEXKTY IKCIIEPUMEHTAIBHBIM ¥ TEOPETHYECKUMHU CITyYaiHBIMH BEJINYNHAMU;

4)  Ha maumenseii aOCONTIOTHON pa3sHHIIE MEKAY SKCIIEPHUMEHTAIBHBIM H TEOPETHISCKAM HHTETPATEHBIMA

pactpeneneHUsIMH;

5) Ha nau6onpmeii abCcoNOTHON pa3HUIIE MEXITY 9aCTOTAMH dKCIIEPUMEHTAILHOTO M TEOPETUIECKOTO pactpeeieHHH.

OTBeTsI:
22)
23)
24)
25)
26)
27)
28)

Ll A Sl



4.2. OueHo4YHbIE CPeCTBA IPOMEKYTOYHOM aTTeCTAIUH

[Mo pucuuIIMHE MPeayCMOTpeH DK3aMeH. DK3aMEH IPOXOIUT MO OmieTaM. B kaxaom OwWiere OJWH TEOPETHYCCKHIMA
BONPOC M OJHO MPAKTHYECKOE 3alaHue. DK3aMCH MPOBOJMTCS B YCTHOH / NMHCBMEHHON W KOMIBIOTEPHOH (Hopme.
OreHUBaETCs BJIQJICHUE MATEPHAIOM, €r0 CUCTEMHOE OCBOCHHE, CIIOCOOHOCTH MPHUMEHATh HY)KHBIC 3HAHUS, HABBIKH H
YMCHUS TPU aHAIH3E MPOOJIEMHBIX CHUTYallui U PEIICHUN TPAKTHUCCKUX 3aaHUN.

4.2.1. YcTHbBIIi 0TBET

4.2.1.1. Ilopsigox npoBeaeHHsI.

[IpomexxyTodHast arrecTalmus HaleleHA Ha KOMIUICKCHYIO IPOBEPKY OCBOCHHS IUCHUIUTMHBL OOydarommics
monmy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha TOATOTOBKY. I[IpoMexyTodHas arTecTalus HPOBOJUTCS B YCTHOM,
MMUCBMEHHOW WM KOMIBIOTEpHOH (opme. OleHHBAETCS BIaJCHHE MaTEPHAJIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH
MIPUMEHSTh HY>KHBIE 3HAHWS, HABBIKM M YMEHUS TIPH aHAIH3e MPOOJIEMHBIX CUTYaIlNil U PEIICHUH MPAKTHYECKUX 3aTaHUH.

4.2.1.2. Kputepuu oneHUBaHNS.

18-20 6an10B cTaBUTCSA, ecIu 00yUYarOLHIics:

B oTBeTe Ka4yecTBEHHO PAaCKphUI cojepikaHue TeMbl. OTBET XOpOIIO CTPYKTYpHpoBaH. [IpekpacHO OCBOCH MOHSTHHBIN
ammapar. [IpogeMOHCTpUpOBaH BHICOKHI YPOBEHb MOHUMAaHUs MaTepuana. [IpeBocxomHoe ymeHue (GpopMyiupoBaTh CBOU
MBICIIH, 00CYXIIaTh TUCKYCCUOHHBIC MTOJI0KCHUSL.

14-17 6a1710B CTaBUTCSL, €CJIU 00yUalOIMiics:

OCHOBHBIE BOIIPOCHI TEMBI packpbul. CTpyKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOPOIIO OCBOCH MOHATHIHBIN armapar.
[IpogeMoHCTPUPOBAaH XOPOIIMH YPOBEHb IMOHMMAaHUS MaTeprana. Xopollee yMeHHe (GOpMyIHpoBaTh CBOM MEICIH,
00Cy’KIaTh TUCKYCCHOHHBIE MOJIOKCHHUS.

11-13 6a/1710B CTaBUTCSI, €CJIU O0yUarOIMUics:

Temy uactuano packpeul. OTBeT cnabo CTpyKTypupoBaH. [IOHATHHHBIN ammapaT OCBOeH dYacTHdHO. [loHMMaHMe
OTJICNILHBIX MMOJIOKCHHUI M3 MaTepUalia 1Mo TeMe. Y AOBJICTBOPUTEIHHOE YMCHHE (POPMYIUPOBATh CBOM MBICIH, 00CYXIATh
JTUCKYCCUOHHBIC TTOJIOKCHUSL.

0--10 0ay110B cTaBHTCH, eCJIH 00y4YAIOIIHIiCH:

Temy He packpbul. [ToOHATHIHBIN ammapaT OCBOSH HEYJOBICTBOPUTENBHO. [loHMMaHue MaTepuana (pparMeHTapHOE WM
otcyTcTByeT. Heymenue GpopmynupoBaTh CBOM MBICTH, 00CYKIaTh TUCKYCCUOHHBIC TIOJI0KCHUS.

4.2.1.3. OneHo4HbIe CPeACTBA.

Bomnpocsl! 1J151 yCTHOT0 HJIM MICHMEHHOT0 0TBETa Ha 3a4eT

1. Mopgenu. MoaenupoBanue Kak MeTo no3Hanus. @opmanusanus. Kiaccudukariys abCTpakTHBIX MOJICIICH.
KomnproTepHOe MOICTHPOBaHUE.

2. llenu 1 OCHOBHBIC 3TANbl KOMITBIOTEPHOTO MAaTEMaTHYSCKOTO MOJICIIUPOBaHUS. [I[puMephl MoJIeNIeH [T Pa3InIHbIX
LeJiei MOACTHUPOBAHUS.

3. Oran ¢popmanuzaruu. [TapameTpsl moaenu. Knaccudukarus Moieneii mo cBOHCTBaM UX MapaMmeTpoB. PamkupoBaHnue
rapaMeTpoB. Y CTOMUHUBOCTh pEUICHUH. AHATIU3 PE3yIbTaTOB MOACIUPOBAHUS.

4. PaznmaHple TOAXOB! K KITaCCU(BHUKAIINA MAaTEMaTHIECKIX MOJEIEH.

5. OCHOBHBIE BUIIBI CPEICTB KOMIIBIOTEPHOTO MOJICIMPOBaHUs. Bu3yanusanus B KOMIBIOTCPHOM MOJICITUPOBAHUY.
AnropuTMbI TOCTpoeHUsI rpaduKoB QyHKIUH, TPACKTOPHA JBIKECHHS 00BEKTOB.

6. [IpencraieHue CKATSAPHBIX MOJICH ¢ TOMOIIBIO U30IMHUAN. METOIbI YCIOBHBIX [[BETOB, YCIOBHOI'O KOHTPACTUPOBAHHS.
[Tpumeps! HCTIOTB30BAHUS BU3YaIH3alllN B MOACTHPOBAHUH.

7. AHanuTrdeckoe MojenupoBanue B ¢pusuke. [Ipumepsl. Kitaccndukanms Mozeneii mo odmiemMaTreMaTnaecKum

CBOMCTBaM: JINHEHHBIC U HeNMHEHHbIe Moaenu. [Ipumepsl. Jluneapusanus. UaterpupoBanue auddepeHinarbHbIX
YPaBHEHH.

8. Uucnennoe MozenupoBanue. Pazsurne pusnueckux teopuil. UncneHHbIH skciepuMenT. Ero B3anMocBsisu ¢ reopueit

1 JJa0OPaTOPHBIM SKCIICPUMEHTOM. MOJIeNb ABHKCHHUS Telia, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

9. J1oCTOBEPHOCTH YHCICHHOH Moenmn. OTpaHUYeHUS YUCEN C TUIABAIOIIEH TOYKOW KaK MOJIETH JeHCTBUTEIILHBIX THCET.
OO0yCIIOBIIEHHOCTB 3a/1a4. Y CTOMYMBOCTH BEIYHCIUTENBFHBIX aJITOPUTMOB. AHAIN3 U HHTEPIIPETAIS YUCICHHBIX MOZCTICH.
10. lerepmunupoBanHble ¢puzmdeckne Moaear. CBOOOIHOE MaileHUe Tella ¢ YIeTOM CONPOTUBJICHHS cpeabl. Moaenb
B3JICTA PAKETHL.

Bompocs! 1JIst yCTHOT0 I MACHMEHHOT0 0TBETA HA YK3aMeH

1. Mojenu CIUIOMIHBIX cpell. MoaenupoBaHue mporecca TeIIonpoBOHOCTH. [IOHATHE 0 METO/Ic KOHCUHBIX Pa3HOCTEH.

2. MaTteMaTH4yecKue MoJIeNU B 3K0JI0rud. OCHOBHBIC MOHATHUS 3K0I0rud. OCOOCHHOCTH U HANIPABIICHHS UCTIOIb30BaAHUS
MaTEeMAaTUYCCKUX MoJieici B Ouoioruud. Moienb BHYTPHUBHIOBOH KOHKYPEHIIMH B TIOMYJISIHH C TUCKPETHBIM
Pa3MHOKEHUEM.

3. Mogenu BHyTPUBHUIOBOH M MEXBHIOBOI KOHKYPEHIIMH B TIOMYJIIIAA C HEIPEPHIBHBIM Pa3MHOKEHHEM. AHAIH3

MOJIENI MEXBUIOBOW KOHKYPEHIINH.

4. UmutaumoHHoe MoenupoBanue. Mojieiab uaeanbHOro rasa. DBosouronHas Moaesns "Ku3up". OnTUMU3aluOHHbIE
MOJICJIA B 9KOHOMUKE.

5. MozaenupoBaHUe CTOXaCTHYCCKUX CHCTEM, OCHOBHBIC MOHATHSL. METO/] CTATHCTUYCCKUX UCTIBITAHUHN (METO



Mownte-Kapio). Ero npunosxernus. MonennpoBaHue CIrydaifHOH BETMYUHBI C PABHOMEPHBIM PACIIPEIeICHIEM.
dusndeckue reHepaTopsl ciydaitHeix yucen. [lceBgocmyyaitasie uncia. Meton cepeaunsl kBaapartoB. HemocraTtku
[ICEBIOCIYYalHBIX NOCIIEN0BATEIBHOCTEMN.

6. OOuIHe METOIbI MOICITHUPOBAHUS TUCKPETHBIX U HETIPEPBIBHBIX CIYYAWHBIX BEMUYMH. [IprMephl CTOXaCTHYCCKIX
Mozenen.

7. MogenupoBaHue cucteM MaccoBoro oociyxusanus (CMO). [Ipeamer Teopuu MaccoBOTrO 00CTyKUBaHUSA. Bub
CMO. IIpumep 3amaun Teopun MaccoBoro oocmyxupannsi. Oyuxmun [lyaccona. OCHOBHBIE BOIIPOCHI, BOSHHUKAIOIIHE MTPH
AMUTAIMOHHOM MojenupoBannu CMO.

8. MonenmnpoBanue muHamudeckux cuctem (J1C). dazoBas xapakrepusaius JIC. 'apMOHUYECKI 1 HETMHSHHBII
OCHWJUIATOPEI, UX (pa3oBeie mOpTpeThl. JuccunmatuBHbie cucteMbl. KauecTBeHHOE HccnenoBanue noseaeHus JC.
Budypxanuu.

9. Xaoc B muHaMuveckux cuctemax. ClieHapuu rnepexoja qeTepMuHUpoBaHHOr0 moseneHust [IC K Xa0TH4eCKOMY.
Mexanusm Peiirendayma. Ero 6udypkannonnas auarpamma. HeyctounBocTh XaoTHUECKHX 3TaroB 3Bosmonuu J{C.
10. CamMoopranuzanus B TMHAMHUYIECKHX cUCTeMax. JluccunaTtuBHbie CTPYKTYpbl. CuHepreTrka. CBA3M MEXKIY Xa0COM H
camoopranmzanueid. CucteMHbIi aHamm3. [ToHsTHE cucTeMbl. BosbIme U closkHbIe CHCTEMBI. /IBa TI0X0a B TEOpUN
cucteM. OCHOBHBIC ITPUHITUIIBI CHCTEMHOTO aHanu3a. Kimaccudukannm cucrem. Porrs MonenpoBanus B CHCTEMHOM
aHaJIn3¢ U COBPEMCHHOW MaTeMAaTHKE.

4.2.2. [IpakTHyeckoe 3a1aHue

4.2.2.1. Ilopsinok npoBegeHHs.

[IpakTUyeckre HABBIKUA MPOBEPSIOTCS IMyTEM BBIMOJNHCHHS OOYYAIOMIMMUCS MPAKTHYCCKUX 3aaHUN B YCIIOBHSX,
MIOJTHOCTRIO WJIM YAaCTHYHO NPHUOIIDKEHHBIX K YCIOBHSM NpodecCHOHANBHON aearenbHOCTH. IIpoBepsercs 3HaHUe
TEOPETHYECKOTO MaTepHaja, Heo0X0ANMOe Ul MPAaBWIHHOTO COBEPIICHUS HEOOXOMUMBIX NIEHCTBUH, YMEHHE BHICTPOUTH
MIOCTIEIOBATENBHOCTD ACHCTBHM, IPAKTHUECKOE BIIaICHIE TPUEMaMI U METOIaMH PEIICHHS PO eCCHOHATIBHBIX 3a1ad.

4.2.2.2. Kputepuu oueHNBaHUS
27-30 6a/1J10B CTABUTCS, €CJIM 00YYAIOIINMCS:
3aiaHue BBIMOJIHEHO TIOJTHOCTHIO U MPABUIIBHO.

22-26 62JJ10B CTABUTCS, €CJIM 00y4AOIIUMCS:
3aaHue BBIMOJHEHO MOJHOCTHIO, HO HET JOCTATOYHOTO 00O0CHOBaHUs. VU IpU BEPHOM PEIICHHUHU JIOMYIICHA OMUOKA WK
HEJIOYCT, HE BIUAIONIMNA Ha MIPABUIBHYIO TIOCIICAOBATEILHOCTD PACCYKICHUM.
18-21 6a110B cTaBUTCSL, €CJIU 00YUAIOIMMCS:
3aiaHre BBIMOIHCHO YaCTHYHO WU ¢ (PaKTHUCCKUMU OIIMOKAMH.
0-17 6an10B cTaBUTCS, €CJIU 00yYaIOIMMCS:
3amaHue He BHITIOHEHO WM BBHIITOJIHEHO ¢ OONBIINM KOJINISCTBOM (DaKTHIECKUX OIITHOOK.
4.2.3.3. Copep:xaHue OlIeHOYHOI0 CpeACTBA
1. PaccMOTpHUM TOTTYJISAIINIO, Pa3MHOKAFOIYIOCS TIPOTIOPIMOHAIBHO KOJIMYECTBY 0COOCH, IPOTYKTHI €€
KI3HEEATSIHFHOCTH MIPEBPAIIAIOTCS B Cpeic OOUTAHUSA B 51, ICTPEOISIONINNA MOy IsIuio. HaliTi 3aBHCUMOCTh
KOJIM9ecTBa 0CO0EH OT BpeMEHH.
2. lunuuapudeckuii 0ak MocTaBieH BEPTUKAIBLHO M UMEET OTBepcTHe B AHE. [lonoBrHa BOJBI U3 MOJTHOTO Oaka
BBITEKAET 3a 5 MUHYT. 3a Kakoe BpeMsl BBIT€UeT BCs Boja?
3. OmpenenuTh TeMIepaTypy OECKOHEYHOro KPYIJIOTo IMIMHIApA paguyca R, eciau ero HadaigbHas TeMIepaTypa
TO0, a Ha MOBEPXHOCTH MOAJIEP>KUBACTCS HyJIEBask TeMIepaTypa.
4. OmpenenuTh KPUTUYECKHI pa3Mep Ky0a M3 aKTHBHOTO BEIECTBA, €CIU €ro KO3(PQUIIMEHT Pa3MHOKEHUS
0oJIbIIIe HYIIS, a KOHIIGHTPAIUs BEIIECTBa Ha BCEX I'PaHIX MOICPKUBACTCS PaBHOW HYIIIO.
5. ChopmynrpoBath 3a1a4y O IUIABJICHHAU TBEPIOH (ha3bl, 3aHUMAFOIICH MMOIYTIPOCTPAaHCTBO X>0 , IpH HATHYUH
TEIUIOBOT'0 TIOTOKA, TIOCTYMAIOMIET0 Yepe3 MOBEPXHOCTh X=0
6. [IpeoOpazoBath ypaBHeHHE KopTeBera-ne Opusa
7. Ilokasats, uTo MoguduIupoBaHHOE ypaBHeHHE KopTeBera-ne dpu3a uMeeT COTUTOHHOE PEICHHE.
8. HaiiTu aBTOMOAENBHYIO IIOJCTAHOBKY I OJHOMEPHOTO YPaBHEHHS TEIUIONPOBOJHOCTH HA IIOIYOCH U
pemuTh 33139y
9. HaifTi coIMTOHHOE pEelIeHNe HeJIMHEHHOTO YpaBHEHUS KOJIeOaHUH CTPYHBI
10. Hatit pemmienne ypaBHeHus /J|'Anmambepa
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OcHoBHas JIMTEpaTypa:

1. bymasun, JI. A. KoMmnberorepHoe mMonenupoBaHue GU3NUECKUX cUCTeM: YueOHoe mocobue / JI.A. BynaBuH,
H.B. Beropuunxkuii, H.W. Jle6oBka. - Jlonmronpyausiii: Matemrekrt, 2011. - 352 ¢. ISBN 978-5-91559-101-0, 1000 k3.
- Tekct : anexrponnsiid. - URL: https://znanium.com/catalog/product/398942 — Pexxum mocTyIma: 1o MOAIHCKE.

2. Kommioteproe MozaenupoBanue: yueobnuk / B.M. I'panos, I'.B. OBeukun, [1.B. Oeukun, N.B. Pygakos -
MockBa: KYPC: MH®PA-M, 2017. - 264 c. - ISBN 978-5-906818-79-9. - Tekct: amektpoHHbi. - URL:
https://znanium.com/catalog/product/603129 — Pexxum mocTyrma: mo moAmmcKe.

3. Hukonos, O. . MaremaTrueckoe MOJCIMPOBAHHUEC W METOJIbI MPHUHATUS pelIcHHU: YdeOHOoe mocoOme /
Hukonos O.U., Kpyrinukos C.B., Mensenesa M.A., - 2-e u3a., crep. - Mocksa: ®nunra, U3a-so Ypan. yu-ta, 2017. -
100 c. ISBN 978-5-9765-3142-0. - Tekct: snekrponnsiid. - URL: https://znanium.com/catalog/product/949757 -
Pexum focTyma: mo mojarumcke.

4. OpnoBa, 1. B. DKOHOMHKO-MaTeMaTHYE€CKUE METOJbI M MOJEIH: KOMIIBIOTEPHOE MOJEIMpOBaHKE: Y4eOHOoe
nocobue / M.B. Opnosa, B.A. TTomoBHUKOB. - 3-¢ u3m., mepepad. u mon. - Mocksa : By3oBckuii yaeonuk: UHOPA-M,
2011. - 389 c. ISBN 978-5-9558-0208-4. - Tekct: anekrponnsrit. - URL: https://znanium.com/catalog/product/324780 —
PexxyM nocTyna: mo moamucke.

5. BapanoBa, E. K. MogenupoBanue cuctembl 3amuThl uWHpopmanuu: [Ipaktukym: VYdeOHoe mocobue /
E.K.bapanoBa, A.B.babam - Mocksa: U1 PUOP: HUL[ UH®PA-M, 2016 - 120 c. + ( Jlon. mar. znanium.com). -
(Boicuiee  ob6paszoBanme:  bakamap.). ISBN  978-5-369-01379-3. -  Tekcr: oanektponHsiii. -  URL:
https://znanium.com/catalog/product/549914 — Pexum qoCTyma: MO MOAIUCKE.

6. MozenupoBanie M BHPTyaJbHOE NPOTOTHUIHpOBaHue: YuebHoe mocobue / Kocenko W.H., Kysneuosa JI.B.,
Huxkonaer A.B. - Mockga :Anbda-M, MTHOPA-M Uznarensckuii oM, 2016. - 176 c. (Texnomoruueckuii cepsuc) ISBN
978-5-98281-280-3. - Texkcr : anextponHsIid. - URL: https://znanium.com/catalog/product/555214 — Pexxum gocrtymna: 1o
TIOJITTHCKE.
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OcBoeHHE IUCIHMIUIMHEI (MOIYJIS) MpPEIIoiIaraeT HCIONb30BaHHE CIEAYIOUIETO NPOTPaMMHOTO OOECTeYeHUs M
HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM:

Office Professional Plus 2010

Kaspersky Endpoint Security mist Windows

GIMP

Inkscape

Notepad ++

Python

Lazarus

DnekTponHas OubmuoreuHas cuctema «ZNANIUM.COM»
DnekTpoHHas OubmuoredHas cucrema Mznarenscrea «Jlanb»
DnekTpoHHas oubinoreyHas cucteMa « KOHCYIbTaHT CTYIEHTa»
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