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MareMaTuieckoe 1 HMHTAIMOHHOE MOACTHPOBAHHE TPAHCIOPTHEIX MPOLI

Hanparnenne noarotosku / cnieumanbiocts: 23.03.01 — TexHONOr|s TPaHCIIOPTHEIX IPOLECCOB
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TPAHCIOPTHEIME CHCTEMAMHE

Keannuixauus Bemyckriika: Gakanasp

Popma ofyuents: 3a09Has

S3eik 00yueHua: pycckiii

lon vagana ofyuenus no ofpa3oraTensHOM nporpamme: 2021




Coaep:xanue

1. IepeyeHp UIAHUPYEMBIX PE3yJbTATOB OOYyUEHHS MO AMCHMIUIMHE (MOAYIIO), COOTHECEHHBIX C IIAHHUPYEMBIMH
pesynbratamu ocBoenust OITIOIT BO

2. Mecro nucuumivnel (Moayis) B ctpykrype OIIOIT BO

3. O0beM mUCHUIUIMHBI (MOIYJS)) B 3aYeTHBIX EIWHHUIAX C YKa3aHWEeM KOJHMYECTBAa YacoB, BBIICICHHBIX Ha
KOHTAaKTHYI PabOTy O0ydYaroIuxcs ¢ mpernogaBaresieM (IO BHIAM Y4YeOHBIX 3aHATHI) M Ha CaMOCTOSTEIBHYIO paboTy
o0OyJaroImuxcs

4. ConeprkaHue QUCIHMILIAHBI (MOIYIIS), CTPYKTYPHPOBAHHOE TI0 TeMaM (paszienaM) ¢ yKa3aHHeM OTBEICHHOTO Ha HHUX
KOJIMYECTBA aKaJIEMHUYECKUX YaCOB U BUIOB yueOHbBIX 3aHATHI

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM M CaMOCTOSTEIbHON pabOThI IO TUCIUILIMHE (MOIYIIIO)

4.2. ConepxaHue UCIUILTAHBI (MOJTYJIST)

5. TlepedeHp yd4eOHO-METOMUYECKOTO OOECTICUEHHUS I CaMOCTOATENbHONW PabOThl O0YYAIOIMIUXCS 10 JUCIMILTAHE
(Momyio)

6. ®OHJ OLICHOYHBIX CPEJICTB MO AUCUUIUIMHE (MOJYITIO)

7. Ilepedens uTepaTypbl, HEOOXOAUMOM JJIS1 OCBOSHUS TUCIUTUTHHBI (MOTYJIs)

8. TlepedeHb pecypcoB WHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTr "MHTepHET", HEOOXOAUMBIX Ui OCBOCHHS
JUCITUTUTAHBI (MOJTYJIST)

9. MGTOHI/I‘ICCKI/IG YKa3aHus AJid 06yqa10n11/1xc;1 110 OCBOCHHUIO JUCIMITIMHBI (MO,HyJ'If[)

10. Ilepeuenr nHOOPMAIIMOHHBIX TEXHOJOTHH, UCITOJIE3YEMBIX TP OCYIIECTBIEHUN 00pa30BaTEIbHOTO MpoIecca 1Mo
JMUCIUIUIAHE (MOJYIIO), BKITIOYAsi TIEpeUeHb MPOrpaMMHOTO oOecriedeHus] 1 HHQOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM (TIpH
HEO0OXOTUMOCTH)

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

12. Cpe;wTBa ajlafnTaliuu npenoJgaBaHvs AUCHUIIIIMHBL (MOZ[yJ'IH) K HOTp€6HOCT${M 06yqafom1/1xcs{ HWHBAJIMJOB U JIUII C
OrpaHNYCHHBIMU BO3MOKHOCTAMU 310POBbS

13. ITpunosxenue Nel. DoHI OIICHOYHBIX CPEJICTB
14. Ipunosxxenue Ne2. [lepeuens JmtepaTypbl, HEOOXOAUMOI ISt OCBOCHHUS TUCLUILIMHBI (MOJTYJIs)

15. Tpwioxkenne Ne3. TlepedeHbr WH(MOPMANMOHHBIX TEXHOJOTHUH, HWCIOIB3YEMBIX MIJII OCBOCHHS JHCITUTUTHHBI
(Mozys), BKJIFOYAs MEPEYCHB MPOrPAMMHOTO oOecrieueHus U HHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM



IMporpammy aucuuruinHbl paspadoran(a)(u) k.H. (nmouent) YcmanoB W.T. (Kadenpa maremaTnku M NpHKIaIHON
UHPOPMATHUKH).

1. Ilepeuenb mnIAHUpPYeMBbIX Pe3yJbTATOB OO0y4YeHUS] MO JAUCHUILVINHE (MOZYJI0), COOTHECEHHBIX C
ILUIAHUPYEMBIMH pe3yabTaTamu ocsoeHusi OIIOII BO

O6y9arommuiicsi, OCBOMBIIMH JUCIUILIMHY (MOYIIB), IOJDKEH 00IaaaTh CICAYyIOIMMH KOMIICTCHIUAMH:

HIndgp PacmindpoBka
KOMIIeTeHI[UH npuodperaeMoii KoMIeTeHINMHU
IIK-3 CriocoOeH TMpOeKTHPOBaTh W yNpaBisaTh IT-poekTaMH, OCYIIECTBIATh TECTHUPOBAHHE KOMITOHEHTOB

I/IHCI)OpMaI_II/IOHHBIX CHUCTEM, B TOM YHCJIC MHTCIUICKTYAJIbHBIX

TIK-3.1. 3HATH CITOCOOBI MPOEKTUPOBAHMS U yripaBieHusl [T-ipoekTaMu, TEXHOJIOTHH TECTUPOBAHHUS KOMITIOHEHTOB
MH()OPMALIMOHHBIX CUCTEM, B TOM YHCIIE HHTEIUIEKTYaJIbHBIX

[IK-3.2.  |YMeTp mpoekTupoBaTh U ynpaBisiTh [T-mpoekramu, OCYIIECTBISITH TECTHPOBAHME KOMIIOHCHTOB
MH()OPMALMOHHBIX CUCTEM, B TOM YHCIIEC HHTEIJUIEKTYalIbHBIX

TIK-3.3. BirameTh CrMOCOOHOCTHIO TPOEKTUPOBATH W YHPaBIATH IT-TipoekTaMu, OCYIIECTBIATh TECTHUPOBAHUE]
KOMIIOHCHTOB HH()OPMAIIMOHHBIX CHCTEM, B TOM YHCJIC UHTCIUICKTYalbHBIX

OO0y4aromuiics, OCBOMBIINH TUCIUILUTAHY (MOIYJb):

JloJDKeH 3HATh:

palroHaIbHbIe  CIIOCOOBI  TMPUMEHEHUsS]  €CTECTBEHHOHAYYHBIX  3HAHWH, OCHOBBI ~ MaTeMaTHKH, (u3uKwy,
BBIYHCIIUTEIbHOM TEXHUKU M TIPOTPAMMHUPOBAHHUS

COBpEMEHHbBIE CIIOCOOBI aHaN3a U Pa3pabOTKU OPraHU3alMOHHO-TEXHUYECKHUX IIPOLECCOB ¢ NPUMEHEHUEM OCHOBHBIX
METOJI0B MaTEMATHYECKOTO MO/ICIMPOBAHNS, OCHOBHBIE MATEMATHYECKUE MOJICIH BO3MOXKHBIE CEephl X MTPUIOKEHUH.

JlomkeH yMeTh:

palMOHAIBHO NPUMEHATHh €CTECTBEHHOHAYUYHBIE 3HAHMS, PEIIaTh 3aJauyd BBIUUCIUTEIBHOIO U aHAJTUTHYECKOTO
Xapakrepa B 00J1aCTH MaTeMaTHYeCKOTO MOJICIIMPOBAHHS;

aHAIM3MPOBAaTh M CAMOCTOSITEIBHO 10 3a/JaHHOMY ajrOpUTMY pa3pabaThiBaTh OpraHW3alMOHHO-TEXHUYECKHE
OpolecChl C  TPUMEHEHHEM OCHOBHBIX METOJOB  MAaT€MaTHYECKOIO  MOJENMUPOBAaHUS, pellaTh CTaHJapTHBIE
npodeccroHaNIbHBIE 331a4H C IPUMEHEHHEM METO/I0B MaTeMaTHUECKOT0 MOJICTMPOBAHHMS.

JlomkeH BIaaeTh:

CIOCOOHOCTBIO PaIMOHATBHO MPUMEHITh €CTECTBEHHOHAYYHBIC 3HAHWS;, HaBBIKAMU HCCIICIOBAaHUS MaTeMaTHYECKUX
MOJIeTIeH pelIeHHs MPAKTUIECKUX 33]1a4 METOJaMH MaTeMaTHUECKOTO aHAIM3a U AU PepeHIInaTIbHBIX YPaBHEHUH,

CIOCOOHOCTBIO aHAM3UPOBATh M CAMOCTOSITENIBHO IO 33aJlaHHOMY alTOPUTMY pa3pabaThiBaTh OpraHU3AIMOHHO-
TEXHUYECKHE MPOIECCHl C IPUMEHEHNEM OCHOBHBIX METOJ0B MaTeMaTHIECKOTO MOJISITUPOBAHMSI, METOJAAMH PEIICHHS 3a71a4
W JI0KA3aTeIbCTBA YTBEPKIACHUHN B TOW 00JIACTH.

2. MecTo qTMCHUILTHHBI (MoayJisi) B cTpykType OITIOII BO

Jannas nmucnumimHa (Monynb) BKIroueHa B pasgen " B1.B.02.04 [Qucnuruimebl  (MOmynu)" OCHOBHOM
npodeccuoHanbHoi 00pa3oBarensHON porpaMMel 23.03.01 TexHOMOTHS TPAHCTIOPTHBIX MPOIECCOB M OTHOCUTCS K YacTH,
hopmupyemoii y4aCTHUKaMHU 00pa30BaTEILHBIX OTHOIICHUH.

OcBauBaetcs Ha 3 Kypce B 6 cemecTpe.

3. O0beM AUCHUILUIMHBI (MOAYJISI) B 3a4eTHBIX €IMHHMIAX € YKa3aHHEM KOJIMYeCTBA YacoB, BblIEJEHHbIX HA
KOHTAKTHYI0 pafoTy o0ydamomuxcsi ¢ npenojgaBarejeM (M0 BHAAM Y4eOHBIX 3aHATHII) H Ha CAMOCTOSITEJbLHYIO
padoty o0y4arommuxcs

OO6mast TPyA0EMKOCTh TUCIMILIMHBI COCTABIISIET 3 3a4eTHBIX(bIe) enuuui(sl) Ha 108 gaca(oB).

KonrakrHas pabora - 14 uaca(oB), B ToM uHcie jekuuu - 6 uaca(oB), mpakrtuueckue 3aHsaTusi - 0 gaca(os),
nabopatopHsle paboThl - 8 yaca(oB), KOHTPOJIb CAMOCTOSITENbHON paboTs! - 0 yaca(oB).

CamocrosrtensHast pabota - 90 yaca(oB).
KonTpons (3aué€t / 9x3amen) - 4 gaca(oB).

(DopMa MPOMEKKYTOUYHOI'O KOHTPOJISL AUCHUITIJIUHBI: 3a4€T B 6 CCMCCTpPE.



4. Conep:kaHnue JUCHHUILIAHBI (MOAY.JIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3fejiaM) ¢ YKa3aHHeM OTBeJAeHHOI0
HA HUX KOJIHYeCTBA aKaJeMHYEeCKHX YaCOB M BHIOB y4eOHbIX 3aHATHI

4.1 CTpyKkTypa ¥ TeMaTH4YeCKHIl IUIaH KOHTAKTHOH M CAMOCTOSATEIbHOI pa60oThl 10 JUCHUILINHE (MOLY.II0)
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1 Tema 1. HexoTopbie n3BeCTHBIE MOAEITH MaTeMaTHIECKOM 6 1 0 0 13

[ 2320878

2. |Tema 2. 3amaun XUMUYECKON KMHETUKU 6 1 0 1 13
3. [Tema 3. MaTtemaTnueckas Teopust 00pbOBI 3a cyliecTBOBaHuEe |6 1 0 1 13
4. |Tema 4. MoaenupoBanue nporeccoB auddysnu u nepeHoca 6 1 0 1 13
5. |Tema 5. Henuuelinbsle MOAEIN 6 1 0 2 13
6. |Tema 6. Jlunamuka copOLMU ra3oB 6 0 0 1 13
7. |Tema 7. MoaenupoBaHUE CIOKHBIX 00BEKTOB 6 1 0 2 12
Toro 6 0 8 90

4.2 Coaep:xkaHue TUCHUILINHBI (MOIYJIs1)
Tema 1. HexoTopble u3BeCTHBIE MO/IeJIM MaTeMaTH4YecKoil pu3uKku

Konebanns kameprtoHa. 3agaua Credana. 3anaya Credana npencrasisier co0ol 0coOblii B KpacBo# 3a1auu At
muddepeHInaNbsHOro YpaBHEHUS B YaCTHBIX ITPOM3BOAHBIX, ONMCHIBAIONIas H3MEHEHHE (Da30BOr0 COCTOSIHUSI BEIIECTBA, PU
KOTOPOM I10JI0KEHHE I'PaHMIBI pa3zena (a3 u3MeHseTcs co BpeMeHeM. Hannune rpanun pasznena mexnay ¢azamu, KOTOpbIE
HE 33/1al0TCA SIBHO M MOTYT CMELIAaThCA CO BPEMEHEM, SIBIISETCS XapaKTEPHOW OCOOEHHOCThIO Takux 3ajgad. CKopocTb
CMelIeHNs MeX(a3HbIX TPAaHUIL] ONIPEAEIIETCS IOMOTHATEIBHBIM YCIOBHEM Ha TPaHUIE pasjena (a3, YTo IPUBOAUT 3a1ady
K HEJINHEMHOMY BH]TY.

Tema 2. 3agaun XUMHYECKOH KHHETHKH

Bproccensitop. Peakuus benoycosa - JKaOOTHHCKOTO - KJIACC XUMHUYCCKUX PEAKIUiL, MPOTEKAIOIIUX B KOJICOATEIIEHOM
peXuMe, TpU KOTOPOM HEKOTOpPBIC MapaMmeTpbl peaknuu (IBET, KOHICHTpAlWs KOMIIOHCHTOB, TEMIIepaTtypa H Jp.)
W3MEHSIOTCS TEePUOTUYECKH, 00pa3ys CIOXHYIO INPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY pEakIHoOHHOH cpensl. llpu
OTIpEeNIEICHHBIX YCIIOBHSX 3TH CHCTEMBI MOTYT JIEMOHCTPHUPOBATH OUYEHb CJIOXKHBIC (DOPMBI MOBEACHHUS OT PETYISPHBIX
MEPUOTUYECKUX O XAOTHUYECKHUX KOJeOaHMA W SBISIOTCA BaXXHBIM OOBEKTOM WCCIEJOBAaHHUSA YHHUBEPCATBHBIX
3aKOHOMEPHOCTE HEIMHEWUHBIX CUCTEM.

Tema 3. MaTtemaTu4eckasi Teopust 00pbs0bI 32 CyniecTBOBaHHe

Cucrema "XMIIHHMK - XKepTBa'" - CIOXHas JKOCHUCTEMa, AN KOTOPOH Peasn30BaHBbl JONTOBPEMEHHBIE OTHOILEHUS
MEXJYy BHJIAMHU XMIIHMKA U XKEPTBbI, TUMHYHBINA MpuMep Ko3BoMOUUU. OTHOLICHUS MEXAY XUIIHUKAMH U UX >KEPTBAMU
Pa3BUBAIOTCS LIMKINYECKH, SIBJISAACH WILTIOCTpalMell HeWTpaabHOTO paBHOBECUS. MOIeNb COBMECTHOIO CYIIECTBOBAHUS JIBYX
OMOJIOrMYeCKUX BUIOB (TTOIMYJISIMIA) THIIA "XUIIHUK - )KepTBa" HA3bIBACTCS TaKXKe MOJENbI0 Bonbreppsr - JIoTkw.

Tema 4. MoaenupoBaHue npoueccoB 1u¢¢y3uu u nepesoca

MareMaTH4ecKoe MOICITUPOBAHIE SKOCHCTEM SIBJIICTCS HAYYHBIM HATPABICHUEM, KOTOPOE CTAHOBHUTCS JICHCTBCHHBIM
amnmmapaToM MO3HAHMS SKOJOTHYECKUX IPOLECCOB, MPUOIIIKACT K OCYIIECTBICHHIO MIPAKTHKH yrpaBieHus nMu. [TogoOHbIe
MOJIENI coAepkaT B cebe MH(GOpMAIMIO KaK alpHOPHYIO, 3aKIIOYCHHYIO B CTPYKType MaTeMaTHUeCKOW Monenu (THIl
mudhepeHIMaTbLHOT0, HHTETPATLHOTO, Pa3HOCTHOTO, OallaHCOBOTO WJIM JPYTrOro YpaBHEHHs), TaK W HH(MOPMAIHIO,
coJiepKalryrocs B mapameTpax (kodhpumrenTax) Moaeu, KOTOPhIE ONPEISISIOTCS U3 OMBITHBIX JaHHBIX.

Tema 5. HeJtuHelHBIE MO ETH

VYpaBuéuue Kopreséra - ne @prza - HEITMHEHHOE YPaBHEHHE B YaCTHBIX MPOU3BOIHBIX TPETHETO MOPSIKA, HTPAIOIICE
B)XHYIO POJIb B TEOPHH HEJIMHEHHBIX BOJIH, B OCHOBHOM TMAPOAMHAMUYECKOTO NPOUCXOK/AEeHHS. BriepBrie ObUIO MoTy4eHo
XKozepom Byccuneckom B 1877 romy, HO noapoOHbIH aHanu3 Obul npoBenéH yxe Junepukom Kopreserom u I'ycraBoMm ne
@®puzom B 1895 romy. lns ypaBuenus Kopresera - ne ®dpuza HalineHO OOJNbIIOE KOJIWYECTBO TOYHBIX PEIICHUH,
HPE/ICTABISIONIMX COOO0H CTallMOHAPHBIE HETMHEHHbIE BOJTHEI.

Tema 6. JluHaMuka copoium ra3on
3anaua 'ypca - 9TO pa3sHOBHIHOCTL KPAaeBOW 3a/aud JJisi THIEPOOTHUSCKUX YPABHEHHH U CHUCTEM 2-TO TOPSIKA C



JBYMsl HE3aBUCHUMBIMH MEPEMEHHBIMM IO JAHHBIM Ha JBYX BBIXOJSIIUX W3 OJHOW TOUKU XapaKTEPUCTHUECKUX KPHUBBIX.
[IprMeHUTENBHO K YaCTHOMY TUIEpPOOIMYECKOMY YPaBHEHUIO BTOPOTO MOPsAKA C IBYMSI HE3aBUCUMBIMU NIEpEeMEHHbBIMY, b.
Puman mpemyoxun "Merox uHTerpupoBaHus Pumana". [l mpuMeHeHUs MeTola HEoOXOAMMO IOCTPOMTH (YHKIUIO
Pumana, SBIAIONIYIOCS pPEIICHUEM CHeIMaIbHON XapakTepucTuieckon 3agaun Kommm.

Tema 7. MogenupoBaHue CI0KHBIX 00bEKTOB

®usnyeckn "Oe3omacHbI" sAepHBIA peakTop. ['maponorudeckmii "Gapbep" MPOTHB 3arps3HEHHS TPYHTOBBIX BOJI.
CrnoxHbIe peXUMbI OOTEKaHUS TEJI ra3oM. DKOJOTHYECKH MPHUEMIIEMBIE TEXHOJOTHH CKHUTAHUS YTIIEBOJOPOIHBIX TOIUINB.
Henuneitapie 3¢ (hekTh B Ta3epHOM TepMosiiepHOi mazme. KimumaTuaeckue mociencTBus suepHoro koudaukra. [Ipomeccsr
B IIEPEXOIHOM IKOHOMHKE. ToTamuTapHbIe U aHAPXUIECKHUE IBOIONHNN PACIPEICTICHNS BIACTH B HEPAPXHUSIX.

5. IlepeyeHb Yy4eOHO-MeTOAMYECKOr0 oOecmedeHUs] AJA CAMOCTOATEIbHOH pPadoThl O00y4aroUIUXcsl MO
JUCUHUILTHHE (MOAYJII0)

CaMocrosiTenbpHas paboTa OOYYaIOIIMXCS BBIMONHACTCS IO 3aJaHUI0 Y TPU  METOJUYECKOM PYKOBOJCTBE
npernoaBaress, Ho 0e3 ero HemocpPeICTBCHHOro yyactus. CaMocTosITeNnbHas paboTa MmoApa3AeisieTCs Ha CaMOCTOSTEIbHYIO
paboTy Ha ayIUTOPHBIX 3aHATUSAX M HAa BHEAYIUTOPHYIO CaMOCTOATCNBbHYI pabory. CamocrosTenbHas padoTa
00y4YaloIIMXCsl BKJIIOYAET KAK MOJHOCTHIO CaMOCTOSITEIBHOEC OCBOCHHE OTIENBHBIX TeM (pa3lesioB) IUCLMUILIMHBI, TaK H
mpopaboTKy TeM (pa3fesioB), OCBaWBaeMbIX BO BpeMs ayauTOpHOW paboThl. Bo Bpems camocTosiTenbHOW paboThI
o0ydaroliyecss YUTalOT M KOHCHEKTUPYIOT y4eOHYIO, HAy4HYI0O W CIPaBOYHYIO JIMTEPATypy, BBIIOJHSIOT 3aJaHusl,
HarpaBjeHHbIC HAa 3aKpeIJICHWEe 3HAHUKW M OTPabOTKY YMEHHMH M HABBIKOB, TOTOBATCS K TEKYLIEMY U MPOMEKYTOUHOMY
KOHTPOJIIO 110 AUCIUIUINHE.

OpraHu3anys CaMOCTOSATEILHOW PabOThl 00YYAIONIMXCS PErIAMCHTUPYETCS HOPMATHBHBIMH JOKYMCHTAMH, Y4eOHO-
METOAMYECKOH JIUTEPATypOil U IEKTPOHHBIMHA 00pa30BaTEIHHBIMH PECYPCaMH, BKITFOTAs:

IMopsinok opraHM3anyy ¥ OCYLIECTBICHHS OOpPa30BaTENbHOM AEATEIBHOCTH IO 00pa3oBaTENbHBIM HMpPOrpaMmaM
BBICILIEr0 00pa3oBaHus - MporpaMmamM OakajiaBpHaTa, NporpamMMam CIIEHaINTETa, IPorpaMMaM MarucTpaTtypsl (yTBEpKICH
npuka3oM MununcTepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot S anpenst 2017 roga Ne301)

IMTucemo MununctepctBa obpaszoBanus Poccuiickoit ®@enepammu Nel4-55-996un/15 ot 27 nosops 2002 1. "OO6
AKTUBHU3AIMH CAMOCTOSATEIFHON paOOThI CTYICHTOB BBICIINX YYCOHBIX 3aBEACHUMN"

VYcraB peneparbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO o0Opa3oBaTenbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(henepanbHBIA YHUBEPCUTET"

[TpaBuna BHyTpeHHEro pacnopsiaka (efepantbHOro rocyaapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKICHUS
BBICILIETO NpodeccronanbHoro obpasosanus "Kazauckuii (IIpuBosnkckuii) denepanbHblil yausepcureT”

JloxansHbIe HOpMaTHBHEIE akTHI KazaHnckoro (IIpuBomkckoro) ¢enepanbHOTO YHUBEPCUTETA

6. ®oH/ O1LIEHOYHBIX CPEJICTB IO TUCHUTIIINHE (MOYJII0)

(DOH,H OLCHOYHBIX CPEACTB IO AUCHHUIIJIMHC (MO,HyJ'IIO) BKJIHOYA€T OLCHOYHBIC MaTCpUaJibl, HAIPAaBJICHHBIC Ha
IMMPOBEPKY OCBOCHUA KOMHGTGHHHﬁ, B TOM 4YHUCJIC 3HaHPIfI, yMeHI/Iﬁ U HAaBBIKOB. cDOH,H OLICHOYHBIX CPCACTB BKIIIOYACT
OLICHOYHBIC CPCACTBA TCKYLICTI'O KOHTPOJISA U OUCHOYHLIC CPCACTBA HpOMe)KyTO‘IHOfI aTTCCTAalluu.

B (oHe OLICHOYHBIX CPECTB COACPIKUTCS CIeAyIoIas HHPOpMALHs:

- COOTBETCTBHE KOMIIETEHIINH IIAHUPYEMBIM Pe3yJibTaTaM 00y4eHHsI [0 JUCHUILTHHE (MOIYIIIO);
- KpUTEPHUH OLICHUBaHMsI C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- MexaHU3M (OPMHUPOBAHMSI OIIEHKH TIO JUCIMILTHHE (MOIYJIIO);

- OMHCAHUE MOPSIKA MPUMEHCHHS U MPOLEAYPHI OLICHUBAHUS [T KaXIOTO OIICHOYHOI'O CPEJICTBA;
- KPUTEPUH OLIEHUBAHHMS JIJIsl K&XKJJ0T0 OLIEHOYHOTO CPEICTBA;

- comep)KaHHE OIEHOYHBIX CPEACTB, BKIIOYas TPEeOOBAaHWS, NpEIbABISIEMbIE K JIEHCTBHAM OOydaIOIIHXCH,
JEMOHCTPHPYEMBIM pe3yiIbTaTaM, 3aJaHNs Pa3INIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPCACTB IO JUCHUIIJIMHC HAXOJAUTCA B HpI/IJ'IO)KeHI/II/I 1k nporpamMme qUCHUIITIUHBI (MO[[y.]'HO).

7. IlepeyeHb JuTEepaTypbl, HEOOXOAMMOM AJIs1 OCBOECHHS TUCHHUILINHBI (MOTYJIsT)

OcBoeHUE IUCHHUIUIMHBI (MOAYJS) TMPEANoiiaracT HM3y4eHUe Y4eOHOHM mureparyphl. JlutepaTypa MOKET OBITh
JIOCTYITHA O0YYAIOIIMMCS B OJJTHOM W3 JIBYX BapUAHTOB (JI1OO0 B 000OMX U3 HUX):

- B DIICKTPOHHOM BHJC - Ye€pe3 JJICKTPOHHBIC OMOIMOTCYHBIC CHUCTEMBI HAa OCHOBAaHHM 3aKIOYCHHBIX KDY
JIOTOBOPOB C MIPABOOOJIAIATEIISIMU;

- B meyaTHOM Buje - B Hayunoii 6ubnmnoreke EnaOyxckoro macTHTyTa KOY. OOyUaromuecs moiny4yarT y4eOHYIO
JUTEPaTypy HAa a0OHEMEHTE TI0 YHTATEIBCKUM OMIJICTaM B COOTBETCTBHH C IPABUIIAMHU I0JIb30BaHus Hay4uHO#t OMOIHOTEKOH.

ONEeKTPOHHBIC W3IaHHS TOCTYIHBI AUCTAHIMOHHO U3 JIO00H TOYKH NMPH BBEACHUU O0YJAIOIINMCS CBOETO JOTHHA U
mapojsi OT JHWYHOTO KabuHeTa B cucTeMe "DJIeKTpOoHHBIM yHuBepcuTeT". [Ipu HCIOJNIB30BaHWM TICUATHBIX W3JIaHUN



OMOIMOTEYHBIH (OHJT TOJDKEH OBITh YKOMIIJIEKTOBAH MMH M3 pacdeTa He MeHee 0,25 sk3eMIuIsipa Ha KaXka0ro 00y4aromerocs
U3 YKCIIa JIUL, OAHOBPEMEHHO OCBAaUBAIOLIUX AAHHYIO JUCLUILUIUHY

[lepedenp nuTeparypbl, HEOOXOAMMON Ul OCBOCHMS JUCHMIUIMHBI (Moayis), Haxomutcst B I[lpunoxennn 2 k
paboueil mnporpamme UCHMIUIMHBL. OH NOIJIEKUT OOHOBJEHHIO IPH H3MEHEHHHM YCJIOBUH JoroBopoB KOV ¢
npaBooOyiaiaTeNsIMA  3JICKTPOHHBIX HW3JaHUM W TNpH W3MEHEHHWH KoMmIulekroBaHust QounoB Haywnoit Oubimorexku
Enabysxckoro nacturyra KOV,

8. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKANMOHHOH ceTu "HHTepHer'", HE0OOXOAUMBIX JIsI
OCBOEHHS JMCUMIJIMHBI (MOAYJIfA)

BBeznenue B MateMaTHyecKoe MojieiupoBanue - hittps://www.intuit.ru/studies/courses/2260/156/info

KommsroTepaoe MojeaupoBanue - https://www.intuit.ru/studies/courses/643/499/INFO

OCHOBBI MAaTEMATUYECKOTO MO IeiupoBans - https://www.intuit.ru/studies/courses/66/66/info

9. MeTroanyeckne yKazaHusi /sl 00y4aIOLIHUXCSl 110 0CBOEHHUIO TUCHUTIIUHBI (MOILYJIs)

Bupn pador MeTtoanyecKue peKOMeHIANUH

JICKIUU Crenyet BeCTH KOHCIEKT JIEKIIMK U O3HAKOMHTBCSI C JIUTEPATYPOi PEKOMEHIAyeMoi [uist npouTeHust. Eciu
BO3HUKAIOT TPYAHOCTH B MOHUMAaHUH JIEKIIMOHHOTO Marepualia cliefyeT o0paTHThCS K MPenoiaBaTeliio,
KOTOpBI 4MTaeT JeKuuH. JlJisi yCHEemHOro YCBOGHHUsI JIEKIMOHHOTO MaTepHuajia, HeoOXOAuMO
npopadaTeiBaTh MaTepHall, MPOBOAWTH MOAPOOHBIH BRIBOA (POPMYI, B TOM Cilydae, €CiId 3TO He OBLIO
CJICNIaHO Ha MPEeIoJaBaTelIeM Ha JICKIIUH.

nmabopaTopHusie | 1 ycrenHoro BHIOIHEHHS TaO0paTOPHBIX paboT TpedyeTcst M3yIuTh MaTepual jJeknui. [Ipuctynats x

paboTHI BBITTOJTHEHUIO JTA0OPaTOPHON pabOTBl MOXKHO IIOCJIE TPENBAPHUTEIBHOTO IPOYTEHUS TEOPETHUECKOTO
MaTepuajia. BBIMONHEHWE ClieAyeT TPOBOAWTH PYKOBOACTBYSCH TOPSIKOM pPaOOTHL. Y CIHEmHoe
BBINIOJTHEHHE J1a00OpaTOpHOW paboOTHl O3HAYaeT, 4TO CTYAEHT BBIIIOJHWI OCHOBHYIO PabOTy, a Tarxke
OTBETHJI Ha BOIIPOCHI HJIH BBITIOJHWII JOMOJHUTEIBHBIC 33 JaHHUS.

camoctosa- | CamocTosiTensHasi paboTa CTYICHTOB MO IUAAKTUYECKOH CYTH MPEACTaBISET OO0 KOMIUIEKC yCIOBHH
TenbHas paboTa| 00ydeHns, OpraHN3yeMbIX IpENoaBaTeieM M HalpaBICHHBIX Ha CaMOIMOATOTOBKY ydaImuxcs. YdeOHas
JeSITeIPHOCTD TPOTEKaeT 0e3 HEMOCPEICTBEHHOTO yJacTHs MPEToAaBaTelis | 3aKI0daeTcsl B MpopaboTke
JIEKIIMOHHOTO MaTepuaia, MOArOTOBKE K YCTHOMY OINPOCY W TECTUPOBAHMIO, K MPAKTUIECCKUM 3aHSATHSIM;
W3YyYCHUH Y4COHOW JTUTEPaTypPhl U3 OCHOBHOTO U JIOTIOJIHUTEILHOTO CITHCKA.

3a4geT [Ipu moaroToBKE K 3a4eTy HEOOXOANMO MPOCMOTPETH MPOTpaMMy Kypca, ¢ IIeTbI0 BBISBICHHS HamOolee
MPOOJIEMHBIX TEM, BOIIPOCOB, KOTOPBIE MOTYT BBI3BaTh TPYIAHOCTH IIPH MOATOTOBKE K 3aueTy. [Ipo pemats
TECTOBBIC 3aJIaHMA, MPEUIOKEHHBIE B ydeOHO-METOqMIECKOM KoMIutekce. IIpu aToM mnst 3ppeKTHBHOTO
3aKpeIuieHUs] WHPOPMANMU MEpBhIH pa3 0e3 KCIOJIb30BAHUS YYEOHBIX MaTEpHAalOB, BTOPOH pa3 ¢ UX
WCIOJIb30BaHUEM.

10. Ilepeyenr HHGOPMAUMOHHBIX TEXHOJIOTHIi, HCHOJb3yeMbIX TPH OCYIIECTBJEHHH 00pa30BaTEIbHOI0O
npomecca mo AUCHUIIMHE (MOIYJII0), BKJIOYasi IepeyeHb NPOrpaMMHOr0 oGecnedeHusi U HHGPOPMAIMOHHBIX
CIPaBOYHBIX CHCTEM (ITPU HEOOXOTUMOCTH)

[lepeuenp MHGOPMALMOHHBIX TEXHOJIOTHH, HCHOJNB3YEMBIX IIPU OCYIIECTBICHHH O0Opa30BaTENbHOTO Mpolecca Io
JUCUMILIMHE (MOJYJIIO), BKIIOYas INEpedyeHb HPOIPaMMHOIO OOecredeHuss U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npezcrasieH B [Ipunoxxennn 3 k paboyeld mporpaMme JUCHUIUIAHBI (MOJYJIS).

11. Onucanue MaTepHMaJIbHO-TEXHHMYECKOW 0a3bl, HeOOXO0AUMOIl IJsl OCylIecTBJEHHS O00pPa30BaTEJLHOI0
npouecca no JMCHUIIUHe (MOAYJII0)

VYuebusie aynuropun Ne 60 (423600, Pecnyonmka Tartapcran, r. Ema0yra, ym. Kasanckas, a. 89) mis npoBeneHus
3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMWHAPCKOTO THIA, TPYIMOBBIX M HHINBHIYaJbHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJISI W MPOMEXYTOUYHOW aTTECTAIlMH, IIOMEIICHHUE Ui CaMOCTOSTENhHON paboTsl. KoMruiekt mebenn (mocagovHBIX
mect) 29 mr. Komimiekt mebenu (mocamounsix Mect) s npenogasares 1 mr. Komuprorepusiit kinacc: Kommprorepsr intel
core 15 15 mr. Monutops! ViewSonic 22d 15 wr. [Ipoexrop EPSON EB-535W 1 mit. MnTepaktusnas nocka IQBoard DVT
TNO082 1 mr. Tpubyna 1 mr. Konauuonep 1 wt. Hacrennsie non ku 6 wr. [llkad aByxcrBopuatslii ¢ noiakamu 1 mr. Beo-
kamepa | wT. Beixon B VHTepHET, BHYTPMBY30BCKasi KOMIIBIOTEpHAs CEThb, JOCTYN B 3JICKTPOHHYIO HH(OPMALMOHHO-
obpazoBarenbHyto cpeny. HaGop yueOHO-HArISIIHBIX MOCOOMH: KOMILIEKT IpE3EeHTAalUi B 3JEKTPOHHOM QopMmare o
npenogaBaeMon AUCUUILTUHE 3-5 MIT.

12. CpeacrBa aganTauuy NpenoAaBaHUA NUCHHUILUIMHBI K NOTPEOHOCTSIM O0Y4YAIOIIUXCS MHBAJIUAOB M JMI C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMHU 310POBbSI


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

IMpu HeoOX0AUMOCTH B 00pa30BATENLHOM MPOIECCE MNPUMEHSIOTCS CIEIYIONIME METOAbl W TEXHOJOTHH,
obJiervaroriue BOCIpHUATHE HWH(OOpMANUM OOYYAIONIMMKUCS WHBAIUIAAMH U JIUIAMH C OrPAHUYECHHBIMH BO3MOXHOCTSIMH
3I0POBBS:

- CO3IaHME TEKCTOBOH BEpPCHHM JIOOOT0 HETEKCTOBOTO KOHTEHTa M €ro BO3MOXKHOTO TIpeoOpa3oBaHUS B
aNbTepHATHBHBIE (DOPMBI, YAOOHBIE T PA3INIHBIX ITOJIb30BaTENCH;

- CO3JaHWe KOHTEHTa, KOTOPBIH MOYKHO TPEACTABUTH B PA3IMYHBIX BHAaX O€3 MOTEpH MAHHBIX WIH CTPYKTYPHI,
MPEIyCMOTPETh BO3MOXHOCTh MAacIITaOMpOBaHWA TEKCTa W H300pakeHWH O€3 TOoTeph KadecTBa, MPEeLyCMOTPETh
JOCTYITHOCTh YIPABJICHNS KOHTEHTOM C KJIaBHATYPHI;

- CO3JIaHUE BO3MOJKHOCTEH JJ1si 00y4alomMXCcsl BOCIPUHUMATD OJHY U Ty K€ MH(QOPMALHUIO U3 pa3HbIX HCTOYHUKOB -
HarpuMmep, TakK, YTOOBI JHMLA C HApyLIEHUSMH ClIyXa HOJIydald HHGOPMAaIHMIO BU3yaJbHO, C HapyLICHUSIMH 3PCHUS -
ayAHaAIIbHO;

- HNPUMCHCHHUEC TMPOTrpaMMHBIX CPEIACTB, 06CCH€‘-II/IBaIOHII/IX BO3MOXHOCTb OCBOCHHSA HABBIKOB H yMeHHﬁ,
Q)opMpreMLIx [lHCIIHHJ'II/IHOﬁ, 3a CYET AJIbTCPHATUBHBIX CHOCO60B, B TOM 4YHCJIC BHUPTYaAJIbHBIX ﬂa60paT0pHﬁ u
CUMYJISAUOHHBIX TeXHOJ’IOFHﬁ;

- IPUMEHEHHE TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI ISl iepeadyn HHOPMALHH, OPraHU3alUU Pa3IHYHbIX
(hopM WHTEpaKTUBHON KOHTAaKTHOW pabOTHl 00ydYaromerocs ¢ mpernojaBaTeieM, B TOM YHUCIIe BEOMHAPOB, KOTOPHIE MOTYT
OBITh HKCHOJB30BaHBl IS TMPOBEIACHUS BHUPTYAIBHBIX JICKIUA C BO3MOXXHOCTBIO B3aUMOICWUCTBHS BCEX YYaCTHUKOB
JMUCTAHIIMOHHOTO OOYYCHHS, MPOBEACHUS CCMHHAPOB, BBICTYIUICHUS C JOKIaJaMH M 3allUTHl BBIMOJHEHHBIX paloT,
MPOBE/ICHUS TPCHUHTOB, OPTaHU3aIlUH KOJUICKTUBHON paboTEHI;

- NOpUMEHEHHWE JAWUCTAHIIMOHHBIX O0pa30BaTEJbHBIX TEXHOJOTHH JUisi OpraHu3andd  (GopM TEKyLero H
MPOMEKYTOYHOTO KOHTPOJIS;

- YBEJIMYCHUE MPOJIODKUTESILHOCTH CAAYM 00YYAONIMMCS MHBAIMIOM WIIH JIUIOM C OTPAaHHYCHHBIMHA BO3MOXKHOCTSIMH
310POBBsI (POPM MMPOMEKYTOUHOH ATTECTALMH 10 OTHOLICHHUIO K YCTAHOBJICHHOW MPOOIKUTEILHOCTH UX CIAYH:

- MPOIOJDKUTEIBHOCTH CAa4yM 3auéTa WM 3K3aMeHa, MPOBOJMMOTO B MUChMEHHOW (opme, - He Oonee yeM Ha 90
MUHYT;

- IPOJIOJKUTENBHOCTH NOATOTOBKY 00Y4AIOIIErocs: K OTBETY Ha 3a4éTe MM SK3aMeHe, IPOBOANMOM B YCTHOH (opme,
- He Oosiee yeM Ha 20 MUHYT;

- IPOJIOJDKUTEIILHOCTH BBICTYIICHHUS 00y4aroLIerocs Ipy 3aliTe KypcoBoi paboThl - He Oojiee ueM Ha 15 MHUHYT.

IIporpamma cocrariieHa B cooTBeTcTBUH ¢ TpeboBanmsiMu ®T'OC BO u yueOHbIM tutaHOM 110 HanpasieHuio 23.03.01
TexHONOTHs TPAHCIIOPTHBIX MPOIIECCOB U MPOQHUITIO MOATOTOBKH " [IPOCKTHPOBAHHE U YIIPABICHHE HHTEIIEKTYATBHBIMH

TPAHCIIOPTHBIMHU CUCTCMAaMHU
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1. CooTBeTCTBHE KOMIIETEHIMIi MIAHUPYEMBIM pe3yJibTaTaM 00yueHHsl 0 JHCHHILTHHE (MOAYJII0)

Koan u HamMeHoBaHMe
KOMIETCHINHN

I/IHI[HKaTopbl JOCTHKEHUS KOMIeTeHUni
JUISl JAHHOM TUCHMIIJIMHBI

OuneHo4HbIe cpeacrsa TEKyliero
KOHTPOJIA U HpOMe)KyTO'—lHOﬁ aTTeCTalluu

IIK-3 - Cnocoben
MIPOEKTUPOBATH U
ynpasiath IT-
MPOEKTaMH,
OCYIIECTBIISATH
TECTUPOBAHUE
KOMITOHEHTOB
nH(pOpMaMOHHBIX
CUCTEM, B TOM YHUCIIE
MHTEJJIEKTYaIbHBIX

3HaeT paroHaIbHBIE CTIOCOOBI PUMEHEHUS
€CTEeCTBEHHOHAYYHbBIX 3HAHUI, OCHOBBI
MaTeMaTuKH, GU3UKH, BBIYUCIUTEILHON
TEXHHUKH U TPOTPaMMHUPOBAHUS;
COBpEMEHHbIE CIIOCOOBI aHAIN3a U
pa3paboTKu OpPraHU3aIMOHHO-TEXHUICCKUX
MPOIICCCOB C MPUMCHEHUEM OCHOBHBIX
METOJIOB MAaTEMaTHYECKOTO MOJICITUPOBAHUS,
OCHOBHBIC MaTEMAaTHICCKHE MOJICITU
BO3MOJKHBIE C(hephl MX MPUITIOKCHHH.

Ymeer panroHaIbHO MPUMEHSTH
©CTCCTBCHHOHAYYHbIC  3HAHUS,  pemaTh
3a1aun BBIYHCIIUTENEHOTO 178
AHATNTHYECKOTO ~ Xapakrepa B  00IacTH
MaTeMaTHIECKOTO MOJICITNPOBAHHS;
aHAIM3UPOBaTh W CaMOCTOSITENBHO IO
3aJaHHOMY  alrOpUTMy  pa3pabaThiBaTh
OpraHU3aMOHHO-TEXHUYECKUE MPOLECCHI C
NIPUMEHEHHUEM OCHOBHBIX METOJIOB
MaTeMaTHYeCKOro MOJICIIMPOBAHUS, pPelIaTh
CTaHAapTHbIE NPO(ECCHOHANIBHBIE 3aau C
MPUMEHCHHEM METOAOB MAaTeMaTHIECKOTO

Texymuii KOHTPOJIb:

JlaGopatopHble paboTHI 10 TEMaM

Tema 1. HekoTopsie U3BECTHBIE MOJIETH
MaTeMaTHIeCKol (U3UKH

Tema 2. 3amaun XUMAYECKON KHHETHKHA
Tema 3. MaremaTrueckas Teopusi 60pbOBI 32
CYILIECTBOBaHUE

Tema 4. MonenupoBaHue MpoLECCOB
muddysun u neperoca

Tewma 5. Heaunernbie Moieliu

Tema 6. Jlunamuka copOIIMU ra3oB
Tema 7. MonenupoBaHHe CIOKHBIX
00BEKTOB

TectupoBaHue o TeMaM

Tema 1. HekoToprie u3BecTHBIE MOJENIN
MaTeMaTHIeCKOW HU3UKA

Tema 2. 3amaun XUMHYECKOH KUHETUKU
Tema 3. Maremaruueckast Teopust 60pb0ObI 3a
CYIIIECTBOBAaHUE

Tema 4. MonenupoBaHue MpoOLECCOB
muddy3un u nepeHoca

Tema 5. Henuneiinsie Moaenu

Tema 6. luHaMIKa COpOLIMHU ra30B

MOJEIMPOBAHUS. Tema 7. MonenupoBaHue  CIOXKHBIX
00BEKTOB
[IpomexxyTodHas aTTecTaIus:
Biageet crmocoOHOCTBIO paIiiOHAIBHO 3avem
MIPUMEHSTH €CTECTBEHHOHAYYHbIEC 3HAHUS,
HaBBIKAMU UCCJIEJOBAHUS MaTEMaTHYECKUX
MoJIeJiel pelIeHHs MPaKTUIEeCKUX 3a1au
METOJIJaM1d MaTeMaTHYECKOTO aHAIN3a U
nudhepeHIMaIbHbIX YPaBHCHUMH;
CIOCOOHOCTHIO aHATM3UPOBATH U
CaMOCTOSITENBHO 10 33JJAHHOMY QJIFOPUTMY
pa3pabaTsiBaTh OpraHU3aIMOHHO-
TEXHUYECKHE MPOIIECCHI C MPUMEHEHHUEM
OCHOBHBIX METOJIOB MAaTEMAaTHYECKOTO
MOJICITMPOBAHIS, METOAaMH PEIICHHUS 3a/1a9
1 AOKa3aTeJIbCTBA YTBEPKACHUN B 3TOI
00J1aCTH.
2. Kpurepun onennBanus c(poOpMHPOBAHHOCTH KOMIETEHIMIi
Kommner 3ayTeHo He 3auteHo
CHIUSA Broicokuii ypoBeHb | CpenHuii ypoBenb | Huskmnii ypoBeHnb | Huike II0POroBoOro
(OTIUYHO) (xopomo) (Y10B/1€TBOPUTEJILHO) YPOBHS
(Heyn0BJIETBOPHUTE/Ib
HO)

TIK-3 3Haer 3HaeT  OCHOBHEIC 3HaeT  OTHEIIbHBIC He 3HACeT
pallMOHANIBHBIC ~ CIIOCOOBI | palMOHANBHBIC CHOCOOBI | PallMOHANBHBIC  CIIOCOOBI | palMOHAIBHBIC
TIPUMECHEHHS MIPUMEHCHUS MIPUMEHCHUS CIOCOOBl  MTPUMEHEHUS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
3HAHUH, OCHOBBI | 3HAHUH, OCHOBHI | 3HAaHUH, OCHOBBI | 3HAHUH, OCHOBBI
MaTEeMaTHKH, ($u3KKY, | MAaTEeMaTUKH, (U3UKH, | MAaTEeMaTUKH, ¢bu3uky, | MaTeMaTuky, (QU3UKH,
BBIYUCIUTECIIBHON TEXHUKU | BBIUUCINTEIBLHOMN BBIYUCITUTEIIBHOM TEXHUKU | BBIUUCINTEIBLHOMN
u MPOrPaMMHPOBAHHMS; | TEXHUKH u|Hu MIPOTrPaMMHPOBAHHUS, | TEXHUKH u
COBpPEMEHHbIE CrocoObl | MPOrpaMMHPOBAHUS, OT/ICJIbHBIC CrocoObl | MPOrpaMMHUPOBAHUS;
aHammM3a ©  Pa3pabOTKU | COBPEMEHHBIC  CIOCOOBI | aHamM3a ©  pa3pabOTKH | COBPEMECHHBIC CIIOCOOBI
OpraHu3alMOHHO- aHamu3a © Pa3pabOTKH | OpraHU3aIMOHHO- aHanmu3a U pa3paboTKu
TEXHUYECKHUX IMPOLIECCOB C | OPraHU3allOHHO- TEXHUUYECKHUX MPOLECCOB C | OPraHU3allOHHO-
HpI/IMeHEHI/IEM OCHOBHBIX TEXHUYCCKUX HpOLIeCCOB le/lMeHeHl/leM OCHOBHBIX TEXHUYCCKUX
METOJIOB c MPUMEHEHUEM | METOJIOB MTPOLIECCOB c




MaTeMaTH4ecKoro OCHOBHBIX METOJIOB | MaTeMaTHYECKOTo NPUMEHEHHUEM
MOJEIMPOBaHH, MaTeMaTHIECKOTO MOJICTTMPOBaHMS, OCHOBHBIX METOJIOB
OCHOBHBIE MOJIETTMPOBAaHNS, OCHOBHBIE MaTeMaTHIECKOTO
MaTEMaTHYeCKHE MOJEIH | OCHOBHBIC MaTeMaTHYeCKNe MOJEIH | MOAEINPOBAHUS,
BO3MOXHBIE C(eppl HX | MATEMAaTHIECKUE MOJENN | BO3MOXKHBIE C(Epsl UX | OCHOBHBIC
TIPYIIOKCHNUI. BO3MOXXHBIE C(epbl HX | MPUIOXKEHHH,  JIOMycKas | MaTEMaTH4ECKHE

NPWIOKEHUH, JOIycKas | THOWYHbIE OMIMOKW MPH | MOAETH  BO3MOXKHBIC

HE3HAYMTENbHbIE OIIMOKKM | OTBETE Ha BONPOC WIH | cepsl 1754

NP OTBETE Ha BONPOC | PEIICHWH  IOCTABJICHHOMW | MPUIIOKEHUH.

WU pelieHny | 3aaaqu

TIOCTaBJIEHHOH 3a1a4n

Ymeer Ymeer Ymeer He ymeer

palMOHAIBLHO HPUMEHSTH | PAlMOHAJIBHO NPUMEHSTH | PAlMOHAIBHO IPHUMEHSTH | PallMOHAIBHO
€CTECTBEHHOHAYYHbIC €CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYYHbIE HPUMEHSTH
3HaHMS, pelaTh 3aJaqd | 3HAHWS, pPElIaTh 3aJadd | 3HAHWA, peImaTh 3aJadl | CCTECTBEHHOHAYJIHBIC
BBIYHCIIUTEIBHOTO U | BBIYUCIUTEIHHOTO U | BBIYHCIHUTEIHHOTO U | 3HaHWA, PeIaTh 3a1a4du
aHAJTUTHYECKOTO AHAJTUTHYECKOTO aHAJTUTHYECKOTO BBIYMCINTEIBHOTO U
xapaktepa B o0jacTd | xapaktepa B o0OjacTm | xapakTepa B 00OJaCTH | aHATUTUYECKOTO
MaTeMaTHIeCcKOTro MaTeMaTHIECKOTO MaTeMaTHIECKOTO Xapakrepa B oOmacTu
MOJIETTMPOBAHHS, MOJICTTMPOBaHM, MOJICTTMPOBAaHNS, MaTeMaTHIECKOTO
aHaJIM3UPOBATh U | aHATU3MPOBATH U | aHaJIM3HPOBaTh U | MOJEIMPOBaHMS,
CaMOCTOSTEIBHO 10 | CaMOCTOSITEIBbHO MO | CaMOCTOSITEIBEHO 10 | aHAINU3UPOBATH u
3aJ]aHHOMY ITOPUTMY | 33JlaHHOMY  aJCOPUTMY | 3aJJaHHOMY ITOPUTMY | CAMOCTOSATENBHO IO
pa3pabaTbIBaTh paspabaTbIBaTh paspabaTbIBaTh 3aJJaHHOMY aJrOPUTMY
OpraHU3alMOHHO- OpraHM3aI[IOHHO- OpraHM3aI[IOHHO- paspabaTbIBaTh
TEXHHYECKHE TIPOIECCHl C | TEXHNYECKHE TPOLECCH | TEXHHYECKHE IPOLECCH C | OpraHU3alHOHHO-
NIPUMECHEHHEM OCHOBHBIX | C NPUMEHEHNEM | TIPUMEHEHHEM OCHOBHBIX | TEXHHYECKHE
METO/IOB OCHOBHBIX METOJIOB | METOJOB MPOLIECCHI c
MaTeMaTHIeCcKOTro MaTEeMaTH4IecKOTro MaTeMaTH4ecKOro NPUMEHEHNEM
MOJICTIMPOBAHMS, peIlaTh | MOACIUPOBAHUS, PEUIaTh | MOJCTHPOBAHMSA, pEIIATh | OCHOBHBIX METO/IOB
CTaH/apTHBIE CTaH/IapTHbIC CTaH/IapTHbIC MaTEeMaTH4IeCcKOTro
npodeccroHaNbHbIE npodeccroHalbHbIE npodeccroHalbHbIe MO/ICJIUPOBaHMS,
3aga4yn C TPUMCHCHHUEM 3agauyn ¢ HNPHUMCHCHUEM 3agayn C TMPUMCHCHUEM peuiatb CTaHAapTHBIC
METO/IOB METOJIOB METOJIOB npodeccroHalbHbIE
MAaTEMATHYCCKOI'O MaTeMaTHU4YCCKOI O MaTeMaTHU4YCCKOI 0 3aga4uu C IpUMECHCHUEM
MO/JICITUPOBAHHSI. MO/ICITUPOBAHHS, MO/ICITUPOBaHMS, METOJIOB

JOITyCKasd JOITyCKas THUIIUYHBIC MaTe€MaTHU4YCCKOI O

HE3HAYMTENbHbIE OMNOKK | OIMMOKW IIPH OTBETE HA | MOJCIMPOBAHMS.

Ipyd OTBETE Ha BONPOC | BOIPOC WM  PEIICHUH

WITH pelIeHnH | MOCTABICHHOH 3aJauu

MOCTaBJICHHOM 3a1a4H.
Bmaneer cmoco6HocTeiO | Brameer cmocoOHOCTRIO | Bimameer  cmocoGHOcThIO | He Bmameer
paLMOHATIBHO MPUMEHSTH | PAllMOHAIBHO NPHMEHATh | PAMOHAIBHO IPUMEHATH | CHOCOOHOCTHIO
€CTECTBEHHOHAYYHbIC €CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYYHbIE paunoHaIEHO
3HAHMS; HaBbIKAMU | 3HAHHUS; HaBBIKAMHU | 3HAHHUS; HaBbIKAMU | MPUMEHATH
nCCIe0BaHMs UCCIIeJ0BaHMs HCCIIeIOBaHUS €CTECTBEHHOHAYYHbIE
MaTeMaTHYeCKUX MOJENeH | MaTeMaTHYeCKUX MaTeMaTHYECKUX MOJieNied | 3HAHUs; HaBbIKAMU
pelieHusl  MpPaKTHYECKHX | Mojelel pelieHns | pemeHusl  MPaKTHYECKHX | UCCIEOBaHMs
3amaq METOJIaMH | TIPAaKTHYECKUX 3aja4 | 3ajad METOJIaMH | MaTeMaTHYEeCKUX
MaTeMaTHYECKOTO aHaIu3a | METOIaMH MaTEeMaTHYECKOTO aHAIM3a | MOAENEH pelIeHuUs
u mudepeHnaIbHbIX | MAaTEMaTHIECKOTO u muddepeHMaIbHbIX | TPAKTHIECKUX 3a71ad
YpaBHEHMH, aHaJIM3a U | ypaBHEHUH, METOJIaMU
CrocoOHOCTRIO Qg depeHIraTbHBIX CIIOCOOHOCTHIO MaTeMaTHIEeCKOTO
aHAJTM3UPOBAThH U | ypaBHEHUH, aHAIM3UPOBATH U | aHaIM3a u
CaMOCTOSATEIHHO 10 | CTIOCOOHOCTBIO CaMOCTOSATEIIHHO no | auddepeHraIbHbIX
3aJ]laHHOMY AITOPUTMY | aHAIM3UPOBATH U | 3aJaHHOMY ITOPUTMY | ypaBHEHHH,
pa3pabaTbIBaTh CaMOCTOSTEIILHO 1o | paspabaTbIBaTh CIIOCOOHOCTBIO
OpraHU3aIMOHHO- 3aJJaHHOMY  QJITOPUTMY | OpPraHU3al[MOHHO- aHAJIM3MUPOBATh U
TEXHUYECKHE TPOLECCH C | pa3pabaThiBaTh TEXHUYECKUE TPOIECCHl C | CAMOCTOSTEIBHO MO
MMPUMEHCHUEM OCHOBHBIX OpraHnu3aluoOHHO- MNPpUMCHECHUEM  OCHOBHBIX 3aJaHHOMY aJITOPUTMY

MCTOO0B

MaATEMaTUYICCKOI o
MOACINPOBAHUA,
METOAaMM PCIICHUA 3aJ1av
n JA0Ka3aTCJIbCTBA

TCXHUYCCKUE MPOLECCHI C
NPpUMEHCHUEM OCHOBHBIX
METOJ0B
MaTEMaTU4C€CKOIro
MOACIIMPOBAHNA,

MCTOOOB

MaTE€MaTHU4C€CKOIro
MOACJIMpOBaHNA,
METOAaMM PCHICHUA 3aJ1av
n JA0Ka3aTCJIbCTBA

pa3pabartbiBaTh
OpTaHU3aIHOHHO-
TEXHUYECKUE
TIPOIIECCHI C
pHMEHEHHEM




yIBEpXKIEHMH B OTOH | MeToxaMH pelieHus | yIBep>KAEHUH B ITOM | OCHOBHBIX METOJOB

obmactu. 3aJad W JOKa3aTelbCTBa | 0OIacTy, JIOITyCKasl | MaTeMaTHIECKOTO
YIBEpXKACHHH B  3TOH | THIIMYHBIE OMIMOKH IIPU | MOJAEIUPOBAHMUA,
obunactu, JIONyCKasi | OTBETE Ha BONPOC WM | METOJAMH PEUICHUS
HE3HAYMTEIbHBIEC OMMOKK | PEIICHHH  MOCTABICHHOH | 3amad u
Ipyd OTBETE Ha BOMNPOC | 3a/adu. JIOKa3aTeIbCTBA
I pelieHnu YTBEPKIECHUM B 3TOM
MOCTaBJICHHOH 3a/1a4H. obuactu.

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

6 cemectp:

Texymuii KOHTPOJIb:

JlabopaTopHbie pabOTHI IO TEeMaM

Tema 1. HexoTopslie M3BECTHBIC MOJICN MaTEMaTHIECKON (QU3UKH
Tema 2. 3agaun XUMAYECKOH KHHETHKHA

Tema 3. MaremaTtrdeckas Teopust 00pbOBI 3a CyIIeCTBOBaHUE
Tema 4. MogenmpoBaHue mporeccoB audGy3un 1 mepeHoca
Tema 5. Henunelnble MogeIu

Tewma 6. luHamuka copOLINH ra30B

Tema 7. MoaenupoBaHue CIOXKHBIX 0OBEKTOB

TectupoBanue

Tema 1. HekoTopblie U3BeCTHbIE MOJIEIN MaTEMaTHYECKOH (QU3UKH

Tema 2. 3amayu XUMHUYECKON KUHETHKHU

Tema 3. MaremaTtudeckast Teopust 00pbOBI 32 CyIIeCTBOBaHUE

Tewma 4. MogenuposaHue nporeccoB udGy3un 1 IepeHoca

Tema 5. Henunelnsle Mogeu

Tema 6. [luHamuka copOLIU ra30B

Tema 7. MoaenupoBaHUe CIOXKHBIX 00BEKTOB

BeimonHeHHe KaXkIOTO OIEHOYHOTO CpEICTBa OIGHUBAETCA TI0 IIKAJIe: OTIUYHO, XOPOIIO, YAOBICTBOPHUTEILHO,
HEYIOBJICTBOPHUTEIIHHO.

OO6mas oreHKa 3a TEKYIIMA KOHTPOJIb MPEICTAaBIIIeT COOOH CpeaHee 3HAUYCHHWE MEXIYy NMOJyUYEeHHBIMH OIEHKaMH 3a BCE
OIICHOYHBIE CPEICTRA.

IIpome:kyTOUHasi aTTECTAUS - 3aUET

IIpoMekyTo4Has aTTECTAlUs IIPOBOAMTCS MOCIIE 3aBEPIICHUS H3YICHUS UCITUILTHHEI HITH €€ YacTH B (hopMe, OTIPEIeIsIeMOi
YYeOHBIM IUTAHOM O0pa30BaTEeIbHON TMPOTpaMMBI C IENBI0 OLEHUTH paboTy OOYyYaromIerocs, CTCICHb YCBOCHHS
TEOPETUIYCCKUX 3HAHUMN, YPOBEHb C(HOPMUPOBAHHOCTU KOMITCTCHIIUH.

[IpenonaBaTens, TPUHUMAIONIUIA 3a4eT O0OCCIEUMBACT CIyYallHOE paCIpElCICHUEC BAapUAHTOB 3a4YCTHBIX 3aJaHUN MEXIy
0o0yJaromuMucs € TIOMOIIBI0 OWJIETOB W/WIM C TpPUMEHEHWEM KOMITBIOTEPHBIX TEXHOJIOTHH; BIpaBe 3a/1aBaTh
oOyugarommemMycs JOTOJTHATEIFHBIE BOTIPOCH M IaBaTh JOMOTHUTEIBHBIEC 3aJaHUsT TOMHUMO TeX, KOTOPBIE YKa3aHBI B OHJIeTe.
3aueT npoBoauTCs MO OmieTaM. B xakmom Omiiete [Ba OEHOYHBIX CPENCTBA: YCTHBIN MIIM MUCHMEHHBIN OTBET Ha BOIIPOC U
MPaKTUIECKOEe 3a/1aHMe.

BrimonHeHHe KaXAOTO 3aJaHWs 33 TPOMEKYTOUHYIO AaTTeCTAlldi0 OIEHWBACTCS [0 MIKajle: OTIWYHO, XOPOIIO,
YAOBIETBOPUTENILHO, HEYAOBIETBOPUTEIHHO.
OO61mas oleHKa 32 MPOMEKYTOUHYIO aTTECTAIMIO MPEACTABISET COO0N Cpe/lHee 3HAUeHUE MEXTY MOTYYSHHBIMU OLIEHKaMU
3a BCE OIIEHOYHBIE CPEJICTBA IPOMEKYTOUHOM aTTECTAIIUH.
B ciydae HEBO3MOXXHOCTH YCTAaHOBIIEHHUS CPEIHErO 3HAYEHUsS] OLEHKH 3a TPOMEXYTOUHYIO aTTecTanuio (Hampumep,
«XOpOIIO» WIN «OTIMYHOY), UTOTOBasi OLIEHKA BBICTABJISIETCS] DK3aMEHATOPOM, MCXOJS W3 MPUHIUIA CIPaBEIJIMBOCTU U
OCCIPUCTPACTHOCTH HAa OCHOBAHUU OOIIErO BICUYATICHHS O KA4YeCTBE U JOOPOCOBECTHOCTH OCBOCHHUS OOYYarOIIMMCS
JTUCTIUATUTAHBT (MOZYIIS).

Bunp! oreHok:

Jnst 3auera:

3aureHo

He 3aureno

4. OueHoYHbBIE CPEICTBA, MOPSIAOK UX NPUMEHEHNUsI H KPUTEPHH OlleHUBAHUS
4.1. OueHOYHBIE CPeCTBA TEKYIEro KOHTPOJIs
4.1.1. JIaGopaTopHbie padoThI



Tema 1. HexoTopble n3BeCTHBIE MOJACITN MaTeMaTHIECKOW (HU3UKH
Tema 2. 3agaun XUMAYECKOH KHHETHKHA
Tema 3. MaremaTtrdeckas Teopust 00pbOBI 3a CyIIeCTBOBaHNE
Tema 4. MozaenmpoBaHue nporieccoB audGy3un 1 mepeHoca
Tema 5. Henunelnbsle Moaeu
Tema 6. Ilunamuka copOInu razoB
Tema 7. MojenupoBaHue CIOXKHBIX 00BEKTOB
4.1.1.1. Ilopsigok NpoBeeHNs.
JlabopaTopHbie pabOThI IPOBOSITCS B YAChl Ay TUTOPHOM PAOOTHL.

Ilepen BBIMOTHEHHEM KaXKIOH pabOTHI CTyAEHTHI-0aKanaBphl JOIDKHBI MPOpabOTaTh COOTBETCTBYIOIIMH MaTepHal,
HCIOJIb3Ys KOHCIICKTBI TCOPECTUUCCKUX SaHHTHﬁ, MEPUOANICCKUE U3JTaHN, y‘-Ie6H0-MeTOLlI/I‘{eCKl/Ie HOCO6I/I§I )44 y‘{e6Hl/IKI/I.
ITo oxoHYaHUU 3aHATHI CTYACHTHI O()OPMIISIOT OTUET IO KaX 01 paboTe, CoO0Iast CIeay oy Gopmy:

e HanmeHOBaHUE TEMBI;

e [lenb paboThl;

e 3anmaHue W copepiKaHUe BHIIIOJHEHHOH paboTHI,

e [lucpbmMeHHBIE OTBETHI HA KOHTPOJIHHBIE BOMPOCHI.
e  BrBoxs! o nponenanHOH padoTe.

e  CHHUCOK MCIOJIb30BaHHBIX UCTOYHHKOB.

4.1.1.2 Kpurepun oneHuBaHMA

OueHKa «OTJIUYHO)» CTABUTCS, €CJIM 00yJarouuiics:

IIpaBunbHO BBIMOJNHKA Bce 3aaaHus. [IponeMOHCTpuUpOBan BBICOKHI YpOBEHb BJaA€HUsA MarepuayioM. [IposBieHbI
MPEBOCXOIHBIC CIIOCOOHOCTY IPUMCHSITh 3HAHHS U YMEHUS K BBITIOJTHCHUIO KOHKPETHBIX 3/IaHUIA.

OuneHka «X0poIIoy» CTABUTCSH, €CJIH 00yJaroIuiics:

IIpaBrIbHO BHITIOIHIII OOJIBIIYIO YacTh 3aiaHui. [[pUCyTCTBYIOT HE3HAYUTENbHBIC OMIHOKH. [1pOAeMOHCTPHPOBAH XOPOIIHHA
YPOBEHb BIAJEHUS MarepuanioM. I[IposBICHBI cpenHHE CIIOCOOHOCTH MPHMEHSATh 3HAHWSA W YMEHHS K BBIIIOJHEHHIO
KOHKPETHBIX 3aJlaHUMN.

O1eHKa «yAOBJETBOPUTEILHO»CTABUTCSH, €I 00yyarommiics:

3amaHus  BBHIONHWI  Oojee dYeM  HamonoBUHY. IlpucyrcTByroT  cepbé3mple  ommbku.  [IpomemMoHCTpHpoBaH
YIOBJICTBOPUTEIBHBIN YPOBSHb BJIAJCHUS MaTepraioM. [IposiBIiCHBl HU3KUE CIIOCOOHOCTH MPUMEHATh 3HAHHS U YMCHUS K
BBINIOJTHEHUIO KOHKPETHBIX 3aJIaHUi.

OueHKa «HeyI0BJIEeTBOPUTEILHO» CTABHUTCS, €CJIU 00ydarommiics:

3amaHusl BBINIOJHWJI MEHEEe ueM HamoJioBuHY. [IpoleMOHCTpUpOBaH HEYAOBJIETBOPUTENIbHBII YpPOBEHb BJAJICHUS
MaTepuajioM. [IposiBICHBI HEOCTATOYHBIC CHOCOOHOCTH NPHUMEHSATh 3HAHWS W YMCHHS K BBITOJIHCHUIO KOHKPETHBIX
3aJaHHM.

4.1.1.3. Coaep:xaHue OlIeHOYHOTO CpeaCTBA

Jlaboparopras padoTa Ne 1

" JIBUKEHHE Tell B Cpejie C yIeTOM TpeHHs"

3amanus K TabopaTopHOU padboTe

1) Beimuncats MaTeMaTHIECKYO MOJEIb, ONPEAEIUTH COCTaB HA0OPa BXOJHBIX MMAPAMETPOB M MX KOHKPETHBIE YHUCIIOBBIE
3HAYCHHUS.

2) CrnpoeKkTHpoBaTh I0JIb30BATENLCKUN HHTEP(EHC MPOrpaMMBbl MOJICITUPOBaHHS, 0Opalias 0co00e BHUMaHUE Ha ()OPMEI
MpEeJCTaBICHUS PE3yJIbTaTOB.

3) paspaboraTh CaMOCTOSTEIHHO NPOTrPaMMy HHTEIPUPOBAHMSI CUCTEMBbI OOBIKHOBEHHBIX AU (epeHIINaIbHBIX YPaBHEHUI C
OLICHKOW TOYHOCTH PACUETOB.

4) TlpousBecTH OTIAAKY M TECTUPOBAHHE pa3pabOTaHHOI MPOrpaMMBl.

5) BhIMOMHATS KOHKPETHOE 3a/laHHE U3 CBOETO BapuaHTa paboTHI.

6) KadecTBeHHO MpoaHANN3UPOBATH PE3YIBTATHl MOACIUPOBAHNSI.

7) Co3nmaTh TEKCTOBBIHM OTYET IO Ja0OPaTOPHOH paboTe, BKITFOYAFOIINIL:

- THTYJBHBIA JHCT (yKa3aTh Ha3BaHWE DPAOOTHI, UCTIOIHUTENS, HOMEpP TPYIIHI U T.1.);

- IOCTAHOBKY 3a/Jla4yl 1 OIMCAaHUE MOJIEIIN;

- pe3yabTaThl TECTUPOBAHUS IPOTPAMMBI;

- pe3ynbTaThl, TOJIy4CHHbIE B XOJE BBINOJHEHHUS 3alaHus (B pasiuuHbIX (QopMmax).

BapuanTs! 3ananuit

Bapmuanr 1. [TapanrtoTicT OpeiraeT ¢ HEKOTOPOH BBICOTHI U JIETHUT, HE OTKPBIBas IapalloTa; Ha Kakoi BbICOTe (WK uepes
KaKoe BpeMsi) My CJIEyeT OTKPBITh MapaIlioT, YTOOBI HIMETh K MOMEHTY MIPHU3EeMJICHHS O€30IIaCHYI0 CKOPOCTH (He OOIBIIyIO
10 m/c)?

Bapuanr 2. M3yunTs, Kak CBsi3aHa BBICOTA MPBDKKA C MJIOMIAABIO IIOIIEPEYHOTO CEYSHHS MapaloTa, 9ToO0bI CKOPOCTh
MpHU3eMIICHUS ObLIa 0€30TaCHOM.



BapwuanT 3. [IpoMoaenupoBaTh aieHUe Tella C 3aJaHHBIMHU XapaKTepUCTUKaMU (Maccoi, GOpMOii) B pa3IMIHBIX BA3KUX
cpenax. M3yunTs BIusHHUE BSI3KOCTH CPEbI HA XapakTep ABIKEHHS. CKOPOCTh IBIKCHNUS JIOJDKHA OBITH CTOJIb HEBEIIHKA,
YTOOBI KBaIPaTHYHOM COCTABIISFONIEH CHIIBI COITPOTHUBIICHHS MOXHO OBIIIO TIPEHEOpETaTh.

BapwuanT 4. [IpoMoenpoBaTh MaicHUE Tella C 3aJaHHBIMH XapaKTepUCTHKaMU (Maccoi, GopMOii) B pa3IMIHBIX TUIOTHBIX
cpenax. M3yunTs BInsSHHUE IIIOTHOCTH CPEIbI HA XapakTep ABMKeHUs. CKOPOCTh ABHKEHUS JOIDKHA OBITh JOCTATOTHO
00BIION, YTOOBI IMHEWHOM COCTABIIAIONICH CHITBI COTIPOTHUBIICHUS MOYKHO OBLIO IpeHeOperaTs (Ha OOJNbIIeH YacTH Iy TH).
Bapuanr 5. [IpoMoaennpoBath IBHKEHHE HCCIIEIOBATENHCKOTO 30H 12, «BBICTPEIICHHOTO» BEPTUKAILHO BBEPX C YPOBHS
3eMiIi. B BepxHel Touke TpaeKTOpUH HaJ 30HAOM PacKphIBAeTCs MapallioT, ¥ OH IJIaBHO CIIyCKaeTcs B TOUKY CTapTa.
Bapuanr 6. IIpoMoaennpoBaTh IBUKEHUE UCCIIEOBATEIIECKOTO 30HA, «BBICTPEJICHHOT0» BEPTUKAIBHO BBEPX C JICTSIIETO
Haj 3eMiledl caMmosieTa. B BepxXHEH TOUYKE TPACKTOPUU HAJ 30HIOM PACKPBIBAETCS MAPALIIOT, U OH IIJIABHO CILyCKAeTCs Ha
3EMIIIO.

Bapuanr 7. I'nyOunHast 60M0a, yCTaHOBJICHHAS HA B3PBIB Uepe3 3aJaHHOE BpEeMs, COPACBIBACTCS CO CTOSIIECTO
HETIOJBIDKHO IIPOTHUBOJIOA0YHOTO Kopabmsa. VcciaenoBaTh CBS3b MEXIy IIyOMHOW, Ha KOTOPOH IPOM3OMIET B3pHIB, U
(dhopmoii xopmyca (cepruaeckoit, moxychepruiecKoil, KaluIeBUIHOMN H T.1I.).

Bapuanr 8. I'myOunnas 6om0a, ycTaHOBICHHAs HA B3PHIB HA 3aJaHHON TITyOMHE, cOpachIBAE€TCSI CO CTOSILIETO HEMOABHKHO
MIPOTHUBOJIOAOYHOTO Kopabims. VccienoBaTs CBsI3b MEXAY BPEMEHEM JOCTIDKEHNUS 3aJaHHON TITyOMHBI 1 opMoii Kopiryca
(cepuueckoit, morychepruaeckot, KaIUIeBUAHOHN 1 T.11.).

Bapmuanrt 9. [IpoBecTi MoieTMpOBaHUE B3JIETa PAKETHI MPH 3HaYCHUAX mapameTpo MO = 2:----10 7 kr, mxon = 2-+--10 5 kr,
aooo = 2----10 5 kr/c, Fraru = 4----10 8 H. OTBeTHTH Ha BONPOC, TOCTUTHET JIM PaKeTa NPU STHX 3HAUYEHHSX [1apaMeTPOB
HepBOM KOCMUYECKOW cKopocTH 7,8 Km/c?

Bapmuanr 10. IIpoBecTr uccneroBaHre COOTHOIIICHNS BXOAHBIX MapamMeTpoB MO u FTsaru , mpu KOTOPBIX pakeTa JOCTUTHET
MepBOI KOCMHYECKON CKOPOCTH (M B COOTBETCTBYIOIIMI MOMEHT HcuepraeT roprouee). OcTtanbHbIe BXOIHbIE TapaMeTphI
(buKcupoBaTh MPOM3BOILHO. [10CTPOUTH COOTBETCTBYIOIIYIO (pa3oByr0 AmarpamMmy B mepeMeHHBIX ( MO, Frsru ).

Bapuanr 11. Pa3paboraTs 1 nccineoBaTh yCOBEPIICHCTBOBAHHYIO MOJEINb B3JI€Ta PAKETHI, IPUHIB BO BHUMAHHE, YTO
peabHbIe KOCMHYECKHE PAKeThl OOBIYHO BYXH TPEXCTYIEHYATHIE U JBUTATENIN Pa3HbIX CTyNIeHEeH HMEIOT Pa3HYIO CHITY
TSTH.

Bapuanr 12. IIpoMoenpoBaTh JBIKEHHE HCCIEIOBATEIbCKOTO 30H/A, CHAOXXEHHOTO PAa3TOHHBIM JIBUTATEJIEM
HeOOJBIIIONH MOIIHOCTH, «BBICTPEJIEHHOI'0» BEPTHKAJIBLHO BBEPX C YPOBHS 3eMJIM. B BepXHeil Touke TpaeKTOpPHUHU JIBUTATEIb
BBIKJTIOYAETCS, HAJ 30HIOM PacKpPBIBAETCS MAapaIIioT, U OH INIABHO CITyCKAaeTCs B TOUKY CTapTa.

Bapuant 13. IlpomonenupoBaTh ABMKEHHE HCCIEIOBAaTEIBCKOTO 30HIA, CHAOKCHHOTO Pa3TOHHBIM ABHUIATEIIEM
HEOOJBIIONH MOITHOCTH, «BBICTPEIICHHOTO» BEPTHKAIBHO BBEPX C JICTAIIETO HAJZ 3eMJIei camornera. B BepxHel Touke
TPaeKTOPUH HaJl 30HAOM PACKPbIBAETCA MAPALIIOT, X OH IUIABHO CITyCKaeTCs Ha 3eMITIO.

Bapuant 14. I'myOunHas GomOa-Toprmiena, cHaO)XeHHas pasTOHHBIM JIBUTATeNIeM, YCTAHOBIIEHHAs Ha B3PHIB Uepe3
3aJlaHHOE BpeMsl, COpachIBAETCS CO CTOSIIEr0 HEMOABHIKHO MPOTUBOJIOIOYHOTO Kopadis. McciienoBath CBA3b MEXTy
rIIyOMHOMN, HAa KOTOPOH NMpOU30WAET B3pbIB, U (GopMoil Kopmyca (chepuueckoi, mosrychepruueckoi, KalleBUIHOH U T.1.).
Bapuanr 15. I'nyOunnas GombOa-Topriena, cHaO)XEHHAsi Pa3rOHHBIM JIBUTATEJIEM, YCTAaHOBJICHHAS Ha B3PBIB HA 33/1aHHOM
riryOuHe, cOpackIBaeTCs CO CTOSILETO HETIOIBIKHO MPOTHBOJIOOYHOTO Kopadisi. MicecaenoBaTh CBsI3b MEXAY BpeMEHEM
JOCTWKEHHS 3aJlaHHOW TIyOMHBI M (QopMol Kopmyca (chepruueckolt, monychepruueckoi, KaluieBUIHOM U T.1.).
Bapuanr 16. Topnena, cHaOXeHHast pa3rOHHBIM JIBUTATEJIEM, HAIIETMBACTCS C OABOAHOMN JIOJKH Ha CTOSIIUI BEPTHKAIBHO
HaJ Hell HaABOIHEIN Kopadik. VccaemoBaTs CBA3b MEXKAY BpeMeHeM MOpaskeHHs 1esr 1 GopMoii kopiryca (chepraecKoH,
morychepuyecKoi, KarIeBUIHON U T.1.).

BapuanT 17. IlocTpouTh TPa€KTOPUU U HAWTU BPEMEHHBIE 3aBUCUMOCTH TOPU30HTAJILHON U BEPTUKAJIIBHOMN COCTAaBIISIIOIINX
CKOpPOCTH H TIepeMEeIeHH TS TeJla Maccor 1 KT, OpOIIeHHOTO 1Mo yriioM 45° K TOPH30HTY C Ha4aJbHOH cKopocThio 10 m/c:
1) B Bo3myxe; 2) B Boste. CpaBHUTH pe3yIbTaThl C TEMH, KOTOPBIE MOIYYMIINCH ObI O3 yueTa COPOTHBIICHUS CPEIb
(mocnenHre MOKHO TOJTYYHTh JIOO YUCICHHO U3 TOH )K€ MOJEIH, TNO0 aHAIUTHIECKH).

Bapuanr 18. Haiitu Bua 3aBUCHMOCTH TOPH30HTAlIbHOM JJIMHBI IMOJIETa Tejla UM MAaKCHMAIbHOM BBICOTHI TPAEKTOPUHU OT
OJTHOTO M3 KOA(PUIIMEHTOB CONPOTHBIICHUS CPeAbl, (GPMKCHPOBAB BCE OCTANILHBIE MapaMeTphl. [IpecTaBuTh 3Ty 3aBUCUMOCTh
rpadgudecku u noa00paTh MOAXOIIYI0 aHATUTHIECKYIO (POPMYITy, ONIPE/ICIINB €€ ITapaMeTpbl METOI0M HaUMEHBIINX
KBaJpaToB.

Bapmuanr 19. Pazpabotats MozeIs MogBOIHON OXOTH. Ha paccTOSHUM I TTOJ YIJIOM 00,00 TIOABOAHBIM OXOTHUK BUAUT
HETIO/IBIKHYIO aKyTy. Ha CKOJIbKO METpOB BBIIIE HEe HAI0 IEIUTHCS, YTOOBI TapIlyH MOMai B IeJb?

Bapuanr 20. [TocTaBUTh U pemmnTh 33124y O IMOJBOIHON OXOTE IPH JOIOIHUTEILHOM YCIOBHUH: aKyJla JBHXKETCSL.

Bapuanr 21. IlpomonenupoBaTh ABMKEHHE HCCIIEOBATEIBCKOTO 30HAA, «BBICTPEICHHOTO» IOJ] YTJIIOM K TOpU30HTY. B
BEPXHEH TOUKE TPACKTOPUH HaJl 30HIOM PACKPHIBACTCS TOPMO3HOM IApalIioT, 3aTeM 30H]I IUIABHO JIBIKETCS 10 3€MIIH.
Bapuanr 22. I'myOunnas 6om0a, ycTaHOBJIEGHHas Ha B3pBIB 4epe3 3aJaHHOE BpeMs, COpAcBIBACTCS C ABHXKYILETOCS
MIPOTHUBOJIOAOYHOTO Kopabisi. VccienoBarh CBsI3b MEXAY INTyOHMHOW, HA KOTOPOI NPOU30MIET B3PHIB, IPOHICHHBIM
PacCTOSIHUEM TI0 TOPU30HTANU U PopMoii kopryca (cepruueckoid, momychepruiaeckoid, KarnaeBUAHON U T.11.).

Bapuant 23. ['myounnas 6om0ba-Toprienia, CHaOKeHHAsi pa3TOHHBIM JIBUTATeNIeM, YCTAaHOBJIEHHAS HAa B3PHIB Ha 3aJJaHHON
riryOmHe, cOpachIBaeTCs C ABMKYIIETOCs MPOTUBOIOI0YHOTO Kopabis. MccnenoBats CBA3b MEXIY BpEMEHEM JOCTIKEHHS
3aJJaHHOH ITyOWHBI, MPOWAEHHBIM PACCTOSHUEM IT0 TOPU30HTAIHN U (hopMOH Kopmyca (cheprudaeckoil, moaychepraecKo,
KaruIeBUHOM U T.II.).

JlabopaTopnast padota Ne 2 "MopennpoBaHue IBHKCHUS HEOCCHBIX TEJl M 3apsHKEHHBIX 9acThl"
3aganus K 1abopaTopHO padbore



1) Beimucats MaTeMaTH4eCKyl0 MOJENb, OIPEACINTh COCTaB HAbOpa BXOIHBIX ITAPAMETPOB M MX KOHKPETHBIC YHCIIOBHIC
3HAYCHMS.

2) [IpousBecTr 06e3pa3MeprUBaHre U HANTH HAOOP 3HAUYCHUI Oe3pa3MEPHBIX TapaMeTPOB.

3) CripoeKTHpOBaTh MOIB30BaTENBCKUI HHTEp(Elic MporpaMMBl MOAETHPOBAHUS, oOpamas ocodoe BHIMaHue Ha GOpMy
MPE/CTABICHUS PE3YIIBTATOB.

4) PazpaboTaTh caMOCTOSITEIBHO NIPOTPAMMY HHTETPHPOBAHUS CHCTEMBI OOBIKHOBEHHBIX U((epeHINaTbHBIX YpaBHCHUN
MetoaoM Pynre-Kytra 4-ro nopsaxa.

5) IlpousBecTu OTNAAKy U TECTUPOBAHUE ITOITHOM MPOTpaMMBI.

6) BBINONHUTE KOHKPETHOE 33a7laHle U3 CBOET0 BapHaHTa pabOTEHI.

7) KauecTBeHHO NpoaHATU3UPOBATh PE3YILTATHl MOJIETUPOBAHNUS.

8) Co3aTh TEKCTOBBIM OTYET IO J1a00PATOPHON pabOTE, BKIFOYAFOIIUIL:

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

* IOCTAHOBKY 3aJa4Ml U OIMCaHNE MOJIEIIH;

* PE3yJIBTATHl TECTHUPOBAHNUS IIPOTPAMMBI;

* PE3YNIBTATHI, TOTYYECHHbIEC B XO/I€ BHIITOIHEHHS 331aHNA (B pa3IH4IHOi hopme);

* Ka4eCTBEHHBIH aHAJIHN3 PE3YJIbTATOB.

BapuanTs! 3ananuit

Bapwuanr 1. Haiiti TpaekTopuio ABIKEHHS Tella Maccoi 1 T, Hecymero 3apsan senuanHor = 10 -2 K, B moue 3apsina
BenmuuuHo# Q = 5-++-10 -2 K. HauasnpHoe paccrostHue MEXay 3apsaaMu 1 M, HauaabHast CKOpocTh paBHa 10 -1 m/c u
HarmpasieHa nox yriom 30° k ocH, coeuHsIomEeH 3apsasl. [IpoBecTi MoeMpoBaHue I CiTydasi 3apsA0B OJHOTO 3HaKa.
Bapuanr 2. B ycnoBusx mpeapinymieil 3amadd MPOBECTH MOJCTHUPOBAHME JUIA CIIydas 3apsiOB pa3HBIX 3HAKOB.
Bapmuanr 3. Pa3zpaboTtaTs MoJiesb ABMKEHHS MPAKTHUECKH HEBECOMOH 3apsyKEHHOM YaCTHUIIBI B 3JICKTPHUUECKOM II0JIe,
CO3/IaHHOM CHCTEMOI IByX (PMKCHPOBAHHBIX B IPOCTPAHCTBE 3apsDKEHHBIX TEJI, B CIIydae KOT/Ia 3apspKeHHbIE Tela
HaXOJATCS B OTHOH IUIOCKOCTH M B HEH K€ HaXOJUTCS JBIDKYIIASICS YaCTHIA.

Bapuanr 4. Pazpaborars Moz IBMKEHHS TIPAKTHYECKH HEBECOMOM 3apsHKEHHOH YaCTHIBI B 3JIEKTPUYECKOM T10JIE,
CO3JJaHHOM CHUCTEMOH YeThIpeX (PMKCHPOBAHHBIX B IPOCTPAHCTBE 3apsDKEHHBIX TEN, B CIIy4ae KOIa 3apshHKeHHbIE Tela
HaXOJATCS B OJTHOM IUIOCKOCTH M B HEH K€ HaXOJUTCS JBIIKYIIAsICS YaCTHIA.

Bapuant R 5. Mmeercs HemoABIXKHAS 3apsDKEHHAsI YacTUIla ¢ 3apsaaoM Q u
sKkpaH. B ’,a“’ \t‘ TOYKE A 9KpaHa HAXOJHUTCS MUILICHb. [IpH KaKUX COOTHOLICHHSIX
BEITUYUHBI e K HayYalnbHOW CKOpocTH VO IBWKYIIEHCS YacTHIBI (3apsin q) u
yria ,.-" 4 MIPULETMBAHKS (L OHA TIOTAAET B MUILICHb? 3apsiibl 4acTUIl —
Pas3HbIX 4 3HAKOB.

g
Bapuant i

I*

9KpaHa

AR R,

6. To e ycioBue, 4TO U B
NpeapLAylIed 3agade, HO
PACIIOJIOKEHUE YACTHIl U
COOTBETCTBYET

NIPUBEICHHOMY PUCYHKY; 3apsbl YaCTHULl UIMEIOT OJJMHAKOBBIE 3HAKU.
Bapuant 7. IIpomMoaenupoBarh ABM)KEHUE 3apSLKEHHOM YacCTHLIBI MEXKAY
IUTAaCTMHAMU IIJIOCKOT0 KoHAeHcaTopa. Ilone koHaeHCaTopa CUUTATh OJHOPOAHBIM,
HayanbHasi CKOPOCTh YaCTHUI[BI HallpaBJieHa NapajuIeNbHO IIacTHHAM. HacTuIly cCunTaTh MPaKTUHYECKH HEBECOMOM.

Bapmuanr 8. [IpoMoaennpoBaTh IBUKEHUE JIETKOTO (IIPAKTUIECKH HEBECOMOT0) 3apsHKCHHOTO Tena chepruaecKoid (opMBbl
MEXly TOPH30HTAIBHBIMY IITACTUHAMH IIOCKOTO KOHJEHCATOPA € Y4€TOM CONPOTHUBIICHUS BO3yXa, HAXOIAIIErOCs MEXKIY
IIaCTHHAMH.

Bapuanr 9. Jlerkas 3apspkeHHast YacTHIA TAIa€T BEPTUKAIBHO BHU3 (TIO/ BIMSHHEM CHIBI TSDKECTH) HAa OJHOMMEHHO
3apsDKEHHYIO IUIACTHHY (HadalbHas CKOPOCTh 0OECIICUMBAET IBHMXKCHHE BHHM3 HE3aBUCHMO OT COOTHOIICHHS CHIIBI
TSDKECTH W CHJIBI 3JIEKTPOCTATHIECKOTO OTTajKuBaHMsA). [I[poMosenupoBaTh NBIKEHHE YaCTHII, CIUTAs [I0JIE, CO3/IaHHOE
IJIACTUHOM, OJTHOPOHBIM.

Bapuanr 10. Jlerkas 3apsKeHHas 4aCTHIIA BJIETa€T B OJHOPOAHOE M0OJIe, CO3JaHHOE TOPU3OHTAIBHO PACIIONOKEHHBIMH
IUTAaCTHHAMU KOHZAEHcaTopa. IIpoMoaenpoBate ee TpaeKTOPHIO, YUUTHIBAS CHIIY TSDKECTH U 3JIEKTPOCTATHYECKYIO CHITY.
Bapmuanr 11. To e, 4To U B IpeIBIAYIIEM BapuaHTe, HO IUIACTUHBI KOHJIEHCATOPA PACIION0KEHBl BEPTHUKAIBHO.

Bapmuanr 12. To xe, uTo u B Bapuante 11, To IIIaCTHHBI KOHIEHCATOPA PACIIOIOKEHB! HAKIOHHO.

Bapuant 13. Halitu TpaekTopuio mosnera KOMeTbl, 3aiereBuieil B CONHEYHYIO CUCTEMY, Y KOTOPOM Ha PaCCTOSIHUU OT
Comamna 100 actporomuueckux exausut (1 a.e. = 1,5-+--1011 m ~ paccrosaue ot 3emuu 1o ConHia) ckopocts (V = 10 kM/c)
HanpasieHa nof yrinoM aoao = 30° k ocu «komera —ConHuey. SIBnsercs nu 3ta TpaekTopus 3aMKkHyTo? Eciu «nay», To
CKOJIBKO JUIUTCS JUI Hee MEepUOA nouera’?

Bapuanr 14. B ycnoBusix npensiayinei 3anaun mogo0paTh TO 3HaUYSHUE YIIIA O, IIPH KOTOPOM TPAEKTOPHS U3 HE3aMKHYTON
TPEBPAIAETCS B 3aMKHYTYIO (CKOPOCTh V (PUKCHPOBaHA).

BapuanT 15. B ycnoBusx 3agaun u3 Bapuanrta 14 monodpaTh TO 3HaYSHHE CKOPOCTH V, TIPU KOTOPOM TPAEKTOPHS U3
HE3aMKHYTOU MpeBpaIaeTcs B 3aMKHYTYIO (YroJt o, pUKCUPOBaH).

Bapmuanr 16. [IpoBepuTs B KOMIBIOTEPHOM KCIIEPUMEHTE BHIITOJIHUMOCTH BTOpOTo 3akoHa Kerepa, onpenensioniero
JBIKEHUE HEOECHBIX TEJI 110 3aMKHYTOH TPaeKTOPHHU.

Bapuant 17. IlpoBepuTh B KOMIBIOTEPHOM 3KCIEPUMEHTE BBIIIOJHUMOCTH TpeThero 3akoHa Kemepa, onpenensioiiero
JIBIDKEHUE HEOSCHBIX Tl 110 3aMKHYTOH TPaeKTOPHH.

Bapuanr 18. IIpoMoenpoBaTh TpaeKTOPHIO ABHKEHHSI MaJIOTO KOCMHYECKOTO armapara, 3aIryckaeMoro ¢ bopra
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KOCMHYECKOH CTaHIMH, OTHOCUTEIBHO 3eMJIH. 3aITyCK OCYIIECTBISIETCS ITyTEM TOTYKA B HANIPABICHHUH, TPOTHBOIIOIOKHOM
JBIDKCHUIO CTaHIINH, 110 KacaTeNbHOH K ee opouTe.

Bapuanrt 19. IlpoMmoaenpoBaTh TPa€KTOPHIO ABHKEHHSI MAJIOT0 KOCMHYIECKOTO amapara, 3aIrycKaeMoro ¢ bopra
KOCMHYECKOH CTaHIIMH, OTHOCUTEIBHO 3eMIIU. 3aITyCK OCYIIECTBISAETCS IyTEM TOTYKA B HANPABICHUH, COBIIAAIOIINM C
HaIpaBJIeHUEM JIBID)KEHHS CTAHIIMH, TI0 KacaTeIbHOU K ee opOuTe.

Bapuanr 20. Kax Oymer BBINNIANCTH IIOJIET WCKYCCTBEHHOTO CITyTHHKA 3E€MIIH, €CIIH yYeCTh BO3MYINAIOIICe ACHCTBUE
JIynn1?

Bapuanr 21. PazpaboTath M peasn3oBaTh MOJENb JBIKEHHS HCKYCCTBEHHOT'O CITyTHHKA 3€MIIM IPH y4eTe BO3AEHCTBUS
Ha HEero MaJioil TOCTOSHHOM CHJIbI, 00YCIIOBJICHHOW «COJIHEYHBIM BETPOM.

Bapuanr 22. Cuuntas, uto nBrkenne JIyHbl BOKpYr 3eMiIl NPOUCXOUT NPAKTUYECKH 110 KPYTroBoii opouTe,
IPOaHAIU3UPOBATH BO3JEHCTBUE Ha 3Ty OpOUTY co cTOpoHb! ColHIA JJIs MaJOTO y4acTKa JIBHKEHHUS.

Bapuanr 23. I[IpoaHanmu3upoBaTh OCOOCHHOCTH JBIIKEHHS MCKYCCTBEHHOT'O CITyTHUKA 3€MJIM, JBIIKYIIErOCs
MPaKTHIECKHU 110 KPYToBOH opouTe Ha BbicoTe mopsiaka 300 KM, CBA3aHHbIE C MAJIBIM CONPOTHBIICHUEM aTMOC(EPHI.
Bapuant 24. IIpoaHanmn3npoBaTh W3MEHEHHE KPYroBOH OpOHMTHI acTepoupa, ABIXKymierocs BOkpyr CouHIa, moj
BIIMSTHUEM BYJIKaHWYECKOT'O BHIOpOCa C €ro IMOBEPXHOCTH.

JlabopatopHnas padota Ne 3 MOAEJIMPOBAHUE ABTOBOJIHOBBIX ITPOLIECCOB
1. 3amaua: Mmeercst nByMepHas aKTUBHASI CpeJia, COCTOSIIAst U3 3JIEMEHTOB, KaXK/IbIH M3 KOTOPBIX MOXET HaXOIUTHCS B TPEX
Pa3IMYHBIX COCTOSIHUSIX: TOKOE, BO30YxIeHHH U pedpakTepHocTH. [Ipu OTCYyTCTBUN BHEIIHETO BO3IEHCTBHS, 3JIEMEHT
HaXOJMTCSI B COCTOSIHUM MOKOsI. B pe3ysibraTe BO3JeHCTBHS DJIEMEHT IIEPEXOAUT B BO30YKASHHOE COCTOsIHUE, MPUOOpeTas
CHOCOOHOCTH BO30YX/IaTh COCETHUE AIEMEHTHI. Uepe3 HEeKOTopoe BpeMs Iociie BO30YKICHHUS 3JI€MEHT MEePEKIII09aeTCs B
COCTOSIHHE pepaKTEPHOCTH, HAXOISICh B KOTOPOM OH HE MOXKET OBITh BO30Y)KICH. 3aTeM 3JIEMEHT CaM BO3BpaIlacTCs B
HCXOJIHOE COCTOSIHUE ITOKOS, TO €CTh CHOBA MIPHOOPETAET CIIOCOOHOCTh EPEXOIUTh B BO30YKIICHHOE COCTOSHHE.
Heo6xoaumo poMoiepoBaTh IPOLECCH, TPOMCXOAAIINE B IBYMEPHOHM aKTHBHOHN cpejie IIPU pa3IndHbIX IapaMeTpax
Cpezbl ¥ Ha4aJIbHOM paclipeieIeHIH BO30YXK/ICHHBIX JIEMEHTOB.
2. Teopus. PaccmoTpum 06001eHHy0 Moiens BuHepa - Po3enOimora. MbIciieHHO pa300beM 9KpaH KOMITBIOTEpa Ha
3JIEMEHTBHI, OTIpe/ieIIsieMble HHAEKCAMH 1, j 1 00pa3ylonMMH IBYMEPHYIO ceTbh. IIycTh COCTOSIHUE KaXKJJ0T0 JIeMEHTa
omnuceiBaeTcs ($a3oi yi,j (t), ¥ KOHIEHTpanueit akTuBaTopa uij (t), rue t -- TUCKPETHBI MOMEHT BPEMEHH.
Ecnu aneMeHT HaXoQuTcs B IOKOE, TO OyAeM CUMTATh, 4To Yi,j (t) = 0. Ecnm BcnencTBre 61m3ocTi BO30Y K ASHHBIX
3JIEMEHTOB KOHIICHTpAITUs aKTUBATOpa Uij (t) JOCTHraeT MoporoBoro 3HaueHus h, To 351eMeHT B30y KIaeTCsl ¥ IIEPEXOINT B
coctosiHue 1. 3aTeM Ha CIeAyIONEM IIare OH MEePEKII0YaeTCs B COCTOSIHAE 2, 3aT€M -- B COCTOSIHUE 3 U T..I., OCTaBasCh NPH
3TOM BO30YKJIEHHBIM. JIOCTUTHYB COCTOSTHUS I DJIEMEHT MIEPEXOIUT B COCTOSIHUE pedpakTepHOCTH. Uepes (s - 1) maros
HocJe BO30YKICHUSI SJIEMEHT BO3BPAINACTCS B COCTOSTHHAE TTOKOS.
Bynem cautath, 4TO IIPH MEPEXOE U3 COCTOSHUS S B COCTOSTHUE MOKOsI 0 KOHLIEHTpALHsI aKTHBAaTOPa CTAHOBHUTCS paBHOM 0.
[Ipy HanU4IUM COCEAHETO MIEMEHTA, HAXOIAIIETOCs B BO30YKJICHHOM COCTOSIHIM, OHA yBennanBaetcs Ha 1. Ecim p
OmKalIMX coceieit BO30y K /IeHbI, TO Ha COOTBETCTBYIOIIEM IIare K MpebIyleMy 3HaU€HHIO KOHIIEHTPAI[M1 aKTHBaTopa
npHOAaBIIAETCS YHUCIIO BO3OYKACHHBIX coceneid: uij (t + At) = uij (t) + p.
MOHO OTPaHHYHUTHCS YYETOM OJIMKAUIINX BOCBMH COCEHHUX DJIEMEHTOB.
3. Anroputm. J{7st MOJETMPOBaHUS aBTOBOJIHOBBIX MIPOLIECCOB B AKTHBHOMW CpeJie HEOOXOAMMO COCTABUTD IIMKJI 110 BPEMEHH,
B KOTOPOM BBIYHCIIAIOTCS (ha3bl DJIEMEHTOB CPEAbI B TIOCIIETYIONIHE MOMEHTHI BpEMEHH M KOHLIEHTPALUSI aKTHBATOPA,
CTHpaeTcs IMpeAbIayIee paclpeieleHue BO30YKASHHBIX JIEMEHTOB U CTPOUTCS HOBOE. AJITOPUTM MOJAETH MPECTaBIeH
HITXKE.
1. 3amaroT YnCio 3IEMEHTOB aKTUBHOM CPEJIbL, €€ TTapaMeTpHl s, T, h, HadyanpHOe pacipeneneHre BO30yKICHHBIX JJIEMEHTOB.
2. Havano nukna mo t. Jarot mpupaiienne 1o BpeMeHH: IEPEMEHHOH t IpHUCBanBaoOT 3HaUeHHUE t + At.
3. [lepebuparot Bce 37€MEHTH aKTHBHOH CpeIIbl, ONpeaelisis uxX ¢assl yi,j (t + At) m KOHIEHTpaINIo aKTHBaTOpa ui,j (t + At) B
MOMEHT t + At.
4. OuuILAIOT 3KpaH U CTPOAT BO30YKICHHBIE JIEMEHTHI aKTUBHOM CPEbI.
7. Bo3Bparenue k ornepaunu 2. Eciu 1K 1Mo t 3aKOHYMIICS, -- BBIXOJI M3 LUKIIA.
4. KomnbioTepHas nporpamma. Huke npejcrasiieHa nporpaMMa, MOJSIHPYIOIIAs aKTUBHYIO CPEAY U IPOUCXOASIINE B HEl
npouecchl. B nporpaMme 3ajanbl HauaibHble 3HaUeHUs (a3bl yi,j (t + At) Bcex 37eMEHTOB aKTHBHOMN CPEJibl, & TAKKe
MMeeTCs IIMKJI 10 BPEMEHH, B KOTOPOM PacUMTBIBAIOTCS 3HAYCHUS yi,j (t + At) B ciieAyromuii MOMEHT t + At u
OCYILECTBIIAETCS rpadUUeCKUil BRIBOJ PE3y/IbTATOB Ha dKpaH. [lapamerpsl cpeapi r =6, s = 13, h =15, T0o ecTh KaKabIii
3JIEMEHT KPOME COCTOSHHS TIOKOS MOXKET HaXOJUTHCSI B 6 BO30YXKIICHHBIX COCTOSHHUAX M 7 COCTOSHUAX pe(hpaKTEPHOCTH.
[ToporoBoe 3HaueHNEe KOHICHTPAIMN aKTUBaTopa paBHO 5. [IporpamMma cTpouT 0OTHOPYKaBHYIO BOJHY, OCIHIUIATODP U
NPENATCTBHE.
Program PROGRAMMAG;
uses dos, crt, graph;
Const N=110; M=90; s=13; r=6; h=5;
Var vy,yy,u :array[1..N,1..M] of integer;

ii, 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; { Onunounas BoHa } *)
For j:=1to 45 do { OnHopykaBHast BOJHA }
Fori:=1to 13 do y[40+i,j]:=i;
(* Forj:=1toMdo { JIBypykaBHas BosHa }
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; {Ocummnsrop 1}
(* If k=round(k/30)*30 then y[20,50]:=1; {Octutsitop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[i,j]>0) and (y[i,j]<s) then yy[i,jl:=y[i j]+1;
If y[i,j]=s then begin yy[i,j]:=0; u[i,j]:=0; end;
If y[i,j] <> 0 then goto met;
For ii:=i-1 to i+1 do For jj:=j-1 to j+1 do begin
If (y[ii,jj]>0) and (y[ii,jj]<=r) then u[i,jJ:=uli,j]+1;

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

For i:=21 to 70 do begin
yy[i,60]:=0; yy[i,61]:=0; {IIpensrcrBue}
circle(6*i-10,500-6*60,3); circle(6*i-10,500-6*61,3); end;
For i:=1to N do For j:=1to M do
begin y[i,j]:=yyl[i,j]; setcolor(12);
If (y[i,j]>=1) and (y[i,j]<=r) then circle(6*i-10,500-6*},3);
setcolor(8);
If (y[i,j]>6) and (y[i,j]<=s) then circle(6*i-10,500-6%*j,2);
end;
until KeyPressed;
CloseGraph;
END.
5. 3amanHus 111 CaMOCTOSATENBHOTO PEIIESHUS.
1. Honque MOICIb O,Z[PIHO‘IHOfI BOJIHBI B036Y)K,Z[GHI/I}I. I[J'Iﬂ 9TOTO JOCTATOYHO OOMH M3 DJICMCHTOB aKTUBHOH Cpeabl
TIEPEBECTHU B BOS6y>K,Z[€HHO€ COCTOSITHHEC.
2. [TpomogenupyiTe ceprro aBTOBOMH. J[J1st 3TOro HeoOX0aMMO, YTOOBI OMH U3 3JIEMEHTOB COBEPIIIAN IEPUOTUIECKUE
KOJ'Ie6aHI/I$I, TO €CTh aBTOMATUYCCKH YCPE3 3a/ITaHHOC YHCJIO IIaroB nNepexoani B BO36y)KI[eHHO€ cocrosraue 1. Taxoi
OJICMCHT HAa3bIBACTCA OCLHUIIIIATOPOM. ﬂﬂﬂ MOJYYCHUS CEPpHUU aBTOBOJIH CJICAYCET aKTUBU3UPOBATHL CTPOKY C MMOMETKOM
"Ocuumnsarop 1".
3. Ilpomonenupyiite qudpaxuuio aBToBoH. J{J1st 3TOro HE0OX0AUMO CO31aTh BOJIHY, Ha ITyTH KOTOPOW PacIioioKeHO
MpenATCTBUEC, HAITPUMED, HerOBpa‘-IHI:Iﬁ OKpaH, COCTOHHII/Iﬁ us3 He13036y>1<)1a101111/1xc>1 3JICMCHTOB, paClOJIOKCHHBIX BI0JIb
HpﬂMOﬁ " BCEraa HaXoasauxcsa B COCTOSIHUU 0
4. VzyunTe pacripoCcTpaHCHHE aBTOBOIH B IBYMEPHOII cpefie, colleprKalieii [Ba mapauieIbHO PaCcIIOIOKEHHBIX SKpaHa FITH
9KpaH ¢ OTBepcTHEeM. [IpoHabIOaaiTe AHUTHILIMIO ABTOBOJIH, PACTIPOCTPAHSIONINXCSI HABCTPETY IPYT APYTY.
5. [Ipomogenupyiite 3G (HeKkT CHHXPOHU3ANNH, COCTOSIIIUI B TOM, YTO TIPH HAJIMYUHU BYX MU 00Jiee NCTOYHUKOB aBTOBOITH
IPOUCXOAUT UX BSaI/IMO,I[eI\/'ICTBI/Ie, B pE3YyJIbTAaTC KOTOPOTI'O BBICOKOYACTOTHBIC HCTOYHUKHA IMOAABIIAOT HU3KOYACTOTHBIC. B
KOHIIC KOHIOB HACTYNIaCT CUHXPOHU3aUA KO0JIEOAHUI JIEMEHTOB Cpeabl: KojebaHus MIPpOUCXO T € ‘{aCTOTOI>'I, paBHOﬁ
Y4aCTOTE BLICOKOYACTOTHOI'O UCTOYHHUKA. UTOOBI HpOHa6HIOIlaTI:- OTO ABJICHHUC Ha OKpAaHC KOMIIBIOTEPA, CICAYCT
CMOJICITUPOBATH JBa OCHUJUIATOPA, PA0OTAIOIINX HAa pa3HBIX YyacToTax. J[Jis 3TOro He0OXOIMMO aKTHBH3UPOBAThH ONIEPATOPHI
¢ nometkamu "Ocrmusitop 1" u "Ocummsitop 2".

6. IIpomonenupyiite 0Opa3oBaHne OHOPYKaBHBIX CIIUPAILHBIX BOJIH. CriMpasibHBIE BOJHBI 00pa3yroTcesl Ha Kpasx (ppoHTa
BOJIHBI, TIO3TOMY IIJIsl MOJICTMPOBAHMS 3TOTO Ipoliecca HEOOX0AUMO B OJIOKe HayaJIbHBIX YCIIOBHH 3aaTh MJIOCKYIO BOJIHY,
(pOHT KOTOPOH OOpHIBAaCTCS B CEpEANHE dKpaHa.

7. Ilpomonenupyiite oOpa3oBaHne IBYXPYKABHBIX CIIUPAIBHBIX BOJH.

8. M3yunTe 3aBUCHMOCTD 4aCTOTHI BPALIEHHsI OJHOPYKaBHOW CIIMPAILHOM BOJIHBI OT TapaMeTpoB cpensl (T, s, h). [loBropure
STOT BBIYMCIUTENBHBIA SKCTIEPUMEHT 7Sl JBYXPYyKaBHOU BOJIHBIL.

9. IlpoMozenupyiite B3aMMOJICHCTBHE CITUPAIILHBIX aBTOBOJIH C aBTOBOJIHAMH, BHIPA0ATHIBAEMBIMH OCLIHIIISITOPOM,
KOJIEOTIOMIUMCS ¢ HU3KOH 4aCTOTOM.

10. Uccnenyiite pacnpocTpaHEHHE U aHUTHIISIIIMIO OAMHOYHOTO UMITYJIbCa B OJTHOMEPHOI aKTHBHOM cpeie.

11. Uzyumnte pacripocTpaHEHHE aBTOBOJH B OJTHOMEPHOM aKTUBHOMN Cpejie PH HAJMYUHU OCIHIUIATOPA.

12. TIpomoaenupyiite pacnpocTpaHeHHe OJIMHOYHOI'O UMITYJIbCa B OJJHOMEPHOW aKTUBHOM cpelie, MOCISHUN 2JIeMEeHT
KOTOpOIl KOHTAKTUPYET C IIEPBbIM.

13. Co3znaiiTe KOMIIBIOTEPHYIO MOJIENb PACIPOCTPAHEH!Us aBTOBOJIH B TPEXMEPHON aKTHBHOH cpelie.



Ha6opaTopHa}1 pabota Ne 4 MOIAEJIMPOBAHUE PACIIPOCTPAHEHUN A BOJIHBI
1. 3amaga. IMeeTcst HepepbIBHAS OJTHOMEpHAs yIpyras cpeia. 3aaanbl KoJieOaHus OTASTbHBIX JIEMEHTOB CPEIbl U
CKOPOCTB PacIpoCTpaHeHHsI BO3MyHIeH!sI. Heo0X0MMOo pacuuTaTh CMEIIEHHS JIEMEHTOB CPEIbI B TIOCIETYIONINE MOMEHTHI
BPEMCHU.
2. Teopwus. 3anmieM BOIHOBOE YpaBHEHHE:
d2&/dt2= v2d2&/dx2,
rze v -- (ha3oBasi CKopocTh BoJIHBL. CKOpOCTh 0001 TOUKHM cpebpl B MOMEHT t+dt cocTaBisieT:
n(t+dt) =d&(t+dt)/dt=d&(t)/dt+d(dE(t)/dt)= n(t)+v2(d2&/dx2)dt.
Pazo0bem cpeny Ha N a5ieMEHTOB paBHOM JJIMHBI C IIaroM h, cMelieHre KOTOPhIX U3 MOJI0KEHHs] paBHOBECHST 0003HAYNM
yepes &i rae i=1,2, ..., N -- Homep anemeHnTa. CKOpOCTS i--T'0 dJIeMEHTa B MOMEHT t+At paBHa:
Ni(tHAt)=ni(t)+ Oi(t+At)At,
rae 0i(t+At) -- ycKopeHue i--0ro dJIeMeHTa:
Oi(t+Aty=v2(&i+1- 2Ei+Ei-1)/h2.
Torpa cmenieHue i--oro 3JeMeHTa B MOMEHT BpeMeHH t+At U3 MOJI0KEHHsT paBHOBECHS COCTaBIISET
Ei(t+AL)=Ei(t)+ ni(t+At)At.
3. AmroputmM. [ moctpoeHus "MOMEHTaIIEHOU (oTorpaduu BOTHBI" B IOCIEAYIONIIE MOMEHTHI BpeMEHH HEO0X0IUMO
COCTaBHUTD IUKJI 110 i, B KOTOPOM TIepeOHPAIOTCS BCE JJIEMEHTHI CPEIbl, BEIYHUCIIAIOTCS UX CMEIIEHHS U3 MTOJI0KECHHS
paBHoBecwHsL. [Tociie 3Toro cTHpaeTcs npenpIayas MoMeHTanbHast (GoTorpadus BOJIHBI U CTPOUTCS HOBast. DTOT LHKI
JOJDKEH HaXOJAUTHCA BHYTPH ILUKJIA IO BPEMEHU. AHFOpI/ITM MOJEJIN IPEACTABJICH HUXKE.
1. 3apmatot uncio 3neMeHToB N, CKOPOCTh PacpOCTpaHEeHHsI BOJIHBIL, a TAK)KE YPaBHEHUS KOJIeOaHHU OT/IENIbHBIX 3JIEMEHTOB
cpenbl (Hanpumep: E[1]:=2*sin(t).
2. Havaso uukna mo t. JIarot npupaiienue mno BpeMeHH!: IEpEeMEHHOH t MPUCBauBAOT 3HaYeHHUE t+AL.
3. BBIYHCIAIOT CMELIEHUE AIIEMEHTOB CPE/Ibl, KOTOPBIE KOJIEOIIOTCS 10 3aaHHOMY 3aKOHY.
4. B uukite nmepebuparotcs Bee 3aeMeHTH oT 2 10 N-1. [Ipu 3ToM 3almuchIBaIOT 3HAYCHHS CMEIICHUH Xi[1] B MaccuB Xxii[i] u
BBIYHCIISIIOT CKOPOCTH 3JIEMEHTOB B MOMEHT BpeMeHH t+At:
Ni(t+At)=ni(t)+ v2[(&i+1-2&i +E&i-1)/h2]At.
3anuchIBas MX B MaccuB etafi].
5. B nnkie nepeduparoTcs BCe SJIEMEHTHI M BBIYUCIISIIOTCS UX CMEIEHUS 110 hopMyJie:
EI(tHAL)=Ei(t)+ ni(t+At)At.
6. B mukite mepeOuparoT BCE SIEMEHTHI, CTUPAIOT MX MPEIbIIYIIHE H300PaKECHHS U PUCYIOT HOBBIC.
7. Bo3spamienue k onepanuu 2. Eciy uKII 1o t 3aK0oHYMICS, -- BBIXOJ M3 UK.
4. KommbrotepHast nporpamma. [Ipeamaraemast mporpamMma MOAEIUPYET MPOXOXKICHUE U OTPAKEHNE UMITYJIBCA OT "TPaHHUIIBI
pasnena aByx cpen’”.
program PROGRAMMAG;
uses crt, graph;
const n=200; h=1; dt=0.05;
var i, j, DriverVar,
ModeVar, ErrorCode : integer;
eta,xi,xxii : array[1..N] of real;
t, v : real;
Procedure Graph_Init;
begin {- Naunrannzamnus rpaduxm -}
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 i:=2 to N-1 do xi[i]:=xi[i]+eta[i]*dt;
xi[N]:=0; {KomHer 3akperieH}

{ Xi[N]:=xi[N-1];} { He3akperIeHHbIii}
end;

Procedure Draw;
begin {- BeiBo1 Ha 3KpaH -}
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 nmporpamma -}
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 KOMIIBIOTEPHAsI MOJIENb MTO3BOJISIET BBIMOJIHUTD CEPUIO YHCIIEHHBIX SKCIIEPUMEHTOB U U3yYHUTh
CIIeAyIOIINe SBJIEeHUS: 1) pacpocTpaHeHHEe U OTpakeHHE BOJIHBI (OJJMHOYHOTO UMITYJbCA, 1IyTa) OT 3aKPEIUICHHOTO U
HE3aKpeIUICHHOTO KOHIIA YIIPYTo# cpensl; 2) HHTepdepeHns BoJIH (OJUHOYHBIX UMITYJIECOB, I[yTOB), BO3HUKAIOIIAS B
pe3yabpTaTe OTPaKEHHUS MMaJaroIieii BOIHBI JH00 N3IYYEeHUS ABYX KOTePEHTHBIX BOJIH; 3) OTpakeHHE U MPOXOKACHNE BOIHBI
(OIMHOYHOTO UMITYNbCA, IIyTa) Yepe3 TPaHmIly pa3zierna ABYX cpell; 4) U3ydeHHe 3aBHCUMOCTH JUTMHBI BOJIHBI OT 9aCTOTHI U
CKOPOCTH paclpocTpaHeHus; 5) HaboaeHne n3MeHeHNs! (a3bl OTPa>KeHHOH BOJIHBI HA T IIPH OTPAXKEHUH OT CPEIbl, B
KOTOPOW CKOPOCTh BOJIHBI MEHBIIIE.

1 a

S

,\M}\ ~ \—

5. 3amaHus 18 CTYICHTOB.

1. IlpomopenupyiTe pacipoCTpaHEHNE BOJIHBI U €€ OTPaKEHHE OT 3aKPEIUICHHOTO (He3aKPEeTICHHOT0) IIPaBOro KOHIA
CpeIpl B ciIydae, KOT/a ee JICBBIH 3JIEeMEHT COBEpIIaeT rapMOHHYECKIE KOJICOaHNUSI.

2. V3yuunTe pacnpocTpaHeHHe 1 OTPaKEHHE UMITYJIbCa B CIIydae, KOT/ia JIeBbIi 3JIEMEHT CpPe/ibl COBEPIINI HOIKOJICOaHHS.
3. IlponabutoaaiiTe CyHepro3uLUIO BOJIH, HCITYyCKAEMbIX JABYMS 3JIEMEHTaMH, KOJICOMOIINMHUCS C PABHBIMHE (Pa3IHuHBIMH)
YacTOTaMH M OTCTOAIIMMH JAPYT OT ApyTa Ha PACCTOSHUE a.

4. TIpomoaenupyiTe BOSHUKHOBEHUE CTOSYEH BOJHBI TIPU OTPAKCHUN TAPMOHMYECKOHN BOJHBI OT MPABOTO 3aKPETUIEHHOTO
(He3aKpeIUIEHHOT0) KOHI[A IITHYpA.

5. W3yuute uHTEpPEPEHIIHIO IBYX IYTOB, PACIPOCTPAHSIONIUXCS HABCTPEUY.

6. [IpomMoaenupyiiTe OTpaKEHUE OMHOYHOTO UMITYJIECA OT TPAHUIIBI pa3jielia IBYX CPe C Pa3THIHBIMU CKOPOCTSIMU
pacnpoctpaneHus BoJH. i 3TOro HeoOX0AUMO 331aTh PA3JIUYHbIC 3HAUYCHUS a IS JICBOW U MPaBOU MOJIOBUHOK IIHYPA.
7. Wicionb3yst MOJIENb, U3YYUTE 3aBUCUMOCTbD JTMHBI BOJHBI OT YaCTOTHI.
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JlaGopatopuas pa6ora Ne 5 MOJIEJIb SIBJIEHUI TIEPEHOCA (TEIIJIOITIPOBOJIHOCTD, IN®®Y3US, BA3KOCTD)
1. 3amaua: meercst npsiMOyTrosbHast INIACTHHA, KOA(QUITMEHT TeMIIepaTypOIpOBOAHOCTH KOTOPOTO 3aBHCUT OT KOOPANHATHI
a=a(x,y). 3a7aHo HayanbHOE pacrpeeeHue Temmeparypsl T=T(X,y), a TaK)Ke MOIIHOCTh (N ¥ KOOPIHHATHI (XN, YN)
HCTOYHHKOB Teria. Heo0XouMo U3yuuTh U3MEHEHNE TEMIIEPATYpPhl Pa3IMYHbIX TOYEK IUTACTHHBI C TEYCHUEM BPEMEHH.




2. Teopus. YpaBHEHHE TEIUTOMPOBOAHOCTH ISl IIJIACTHHBI:
or o*T  0°T
T (ﬁ +8_y2) +g(z,y),
rzie q(X,y) -- CKOpOCTb YBEIHYEHHUS TEMIIEPATYpPhl, 00YCIOBIEHHAs! HAIMYUEM B TOUKE C KOOPJIUHATAMHU (X,y) HCTOUHUKOB
(moroTuTeNeH Tema) Tera.
[Ipupamenne TeMneparypsl paBHO:

2 2
dl = a (% + ‘Z?I;) dt + gz, y)dt.
Paz00beM npsIMOYTOIIBHYTO IUTACTHHY HA 3JIEMEHTHI, 00pa3yIoIlie BEPTHKAIBHBIE CTOJIOIBI C HOMEPOM 1 M TOPH30HTAIBHBIE
CTPOKH ¢ HOMEPOM j. IIycTh B HEKOTOPHIN AUCKPETHBII MOMEHT BPEMEHH t TeMIIepaTypa dJIeMeHTa i-0ro cTonona j-oit
cTpoku OblTa paBHA T1,j(t). UTOOB HAWTH €€ 3HAUYEHHE B CICAYIOUINI MOMEHT BpeMeHH t+dt HE0OXOIMMO YHCIEHHO PELINTh
IpeAcTaBiIeHHOE BhIe quddepeHnnansHoe ypaBHEHHE OTAEIBHO 0 CTOIO0NAM U OTIEIHHO IO CTPOKAM.
Pemmas ogHOMEpHYIO 3a1a9y TETUIONPOBOJHOCTH 110 CTOJIONAM, MOTydaeM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti,j+1 -2Ti,j+Ti,j-1)/h2]dt+qi,jdt,
e qi,j -- ObICTPOTA YBEIUYCHUS TEMIICPATYPhI 3JICMEHTA BCIACICTBIE HAIMYKS B HEM UCTOYHUKA Teria, h=1. AHaJIOTHYHBIM
00pa3oM pelaeTcsi ypaBHEHHE TEIUIONPOBOJHOCTH 10 CTPOKAM:
Ti,j(t+dbt)=Ti,j(t)+a[(Ti+1,j -2Ti,j+Ti-1,j)/h2]dt+qi,jdt,
OpFaHI/ISOBaB JBa IIUKJIa I10 i I/Ij, B KOTOPBIX HepeGI/IpaIOTCH BCE€ DJICMCHTHI IUTACTUHBI, BJIOKCHHBIC B TUKJI 10 BpEMCHU,
MOXHO paCcuuTaThb paclpeACIICHUEC TEMICPATYPHI IIJIaCTUHBI B OCICAYIOININE MOMEHTBI BpDEMCHU. LITO6I>I HUCKIIIOYUTH
BIIMSTHUE HaNpaBJICHHs TIepedopa dJIEMEHTOB Ha PE3YJIbTaThl MOJCIMPOBAHUSI, CIIEIyeT OpPraHi30BaTh 4 IUKJa, B KOTOPBIX
3JIEMEHTHI IUTACTHHBI IIepeONParoTCsl CIeBa HApaBo, CIIpaBa HAJIEBO, CHU3Y BBEPX, CBEPXY BHU3.
3. Anroputw™.
1. 3anarot K03 GUIMEHTH! TEMIIEPATYPOIIPOBOIHOCTH a U b BJIOJIb OCEH KOOPJHMHAT X U Y, HadallbHOE paclpeieliCHne
temnepaTypsl T1,j(0) pa3nuyHbIX 371€MEHTOB IUIACTHHBI, KOOPAWHATHI M MOITHOCTH HCTOYHHUKOB TeIuia qi,j. CauTaroT, 4ro
t=0.
2. Ilyrem mocienoBaTenbpHOro nepedopa 3JeMeHTOB i--0ro ctoona ot j=1 10 M ¢ HOMOIIbI0 KOHEYHO-Pa3HOCTHOTO
ypaBHeHHS (1) MepecYNTHIBAIOT UX TEMIIEPATYPHI B CICAYIOIINI AUCKPETHBIA MOMEHT BpeMeHH. [I0BTOPSIOT pacdeTsl s
BCEX CTOJOIIOB.
3. [TOBTOPSIOT Ty K€ CaMyt0 MPOIEAYPY B MIPOTHBOIOIOKHOM HAIPaBICHUH, TepeOupast 3JeMeHTHI oT j=M 10 1 u
ucronb3ys ypasaenue (1).
4. Tlytem mocrienoBaTeI-HOTO epedopa 3JIeMEHTOB j--0if cTpoku oT i=1 10 N ¢ TOMOIIbI0 KOHEYHO-Pa3HOCTHOTO
ypaBHEHHS (2) NEpECYUTHIBAIOT UX TEMIIEPATYPHI B CIICAYIONINI IUCKPETHBI MOMEHT BpeMeHH. [10BTOPSIIOT pacueTsl s
BCEX CTPOK.
5. T1oBTOPSIOT Ty k€ caMylo NPOLETypy B MPOTUBOIOIOKHOM HalpaBlieHUH, nepeOupast aneMeHTs! oT i=N 110 1 ¥ ucrons3ys
ypaBHeHHE (2).
6. BBosIT Teky1ee pacrpeaeseHue TeMIlepaTyphl Ha DKpaH, 3aKpalinBast 3JIEMEHTHI C Pa3InIHON TeMIIepaTypoi
Pa3INYHBIMH [[BETAMH.
7. Bo3spamienue k onepanuu 2. Eciy muki rmo t 3aKOHYMICS, -- BBIXOJL M3 UK.
4. KommbrotepHast nporpamma. I[IpeanaraemMast KOMIbIOTEpHAs IPOrpaMMa MO3BOISET UCXOIS U3 HAYAIBHOTO
pacmpezeneHus TeMIepaTypsl U HATHIHS HICTOYHUKOB TEIIA, PACUUTATh TEMIIEPATYPY PA3IMIHBIX TOUEK MPSIMOYTOJIbHOMN
IUTACTHHBI B JUCKPETHBIE MOMECHTHI BPEMHU.
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; g,a,b,bb :real; naprav,uslovie: boolean;

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

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

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

procedure Nach_uslov; {-- HauansHoe pacmipenenicHiue TeMmepaTypsl --
begin Fori:=1to N do For j:=1to 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; {---- PacueT TemmnepaTypsl ----}



begin Istoch; Param_sred;
tli j]:=tli jl+a*(tfi j+1]-2*t[i j]+t[i j-1])*dt/(h*h)+q;
if naprav=true then t[i,j]:=
t[i,j]+a*(t[i+1,j]-2*t[i,j]+t[i-1,j])*dt/(h*h);
end;

procedure Draw;{---- BeiBox Ha KpaH ----}

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

end;

BEGIN {---- OcHoBHas nporpamma ----}
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. 3amaHus A CTYIEHTOB.
1. Temnepatypa rpymibl 3J€MEHTOB, HAXOASIINXCSI B IIEHTPE CTEPIKHSA, JOCTATOYHO BbIcOKa. [TocTpoiiTe rpaduk
3aBUCHUMOCTHU TEMIIEPATYPBI OT KOOPAWHATEI U HCCHeﬂyﬁTe HU3MCHCHHUE PACIIPEACIICHU TEMIIEPATYPHI BAOJIb CTEPKHS C
TEYCHHEM BPEMEHH, €CITH KOA(PPHUIUEHT TEMIEPATypOIPOBOIHOCTH BO BCEX TOUKAX OJMHAKOB.
2. Pemme mpeapIAyIIyIo 3a1a4y A cioydas, KOTAa CTepKeHb HEOHOPOIeH, HalpuMep, KO3 GUIIHEHT
TEMIICPATYPOIPOBOJHOCTH €TO JIEBOY MTOJTOBHHBI 60J'II>HIe, 4yeM npaBoﬁ.
3. Bomusu LCHTPpA CTCPIKHA UMCCTCS HECKOJILKO HCTOYHUKOB TEILJIA. I/IBy‘lI/ITe HU3MCEHCHHUC pacpeaCICHUA TEMIICPATYPLI C
TCUCHHUCM BPEMCHHU, €CJIU CTCPIKCHb OJHOPOACH.
4, Pemure OpeaAbIAYIYIO 3aia1y IJId Cliy4dasi, Korja CTCPKCHb HEOAHOPOACH, TO €CTh €Iro KOS(l)(l)I/IIlI/IeHT
TEMIICPATYPONPOBOJHOCTH 3aBUCUT OT KOOPpAMHATEI.

5. U3yunTte pacnpeneseHne TeMIIEpaTypbl BAOJIb CTEPXKHS B CIydae, KOT/ia OANH KOHEI
OXJIaXKIaeTcs, a APYTO MOAAEePKUBACTCS IIPH TIOCTOSTHHOHM TeMIiepaType.

6. 3agaliTe HICTOYHHK TEIUIa, MOITHOCTh KOTOPOTO MEPHOANIECKH N3MEHSETCS C TEUCHUEM
BpPEMEHH C OYEHb HU3KOM "yacToToil. [IpoMoaenupyiite TemoBbie BOIHBI.
7. TemmepaTypa rpyIIisl 3JIEMEHTOB, HAXOAAIINXCS B IEHTPE TUIACTHHBL, TOCTAaTOYHO
BbICOKaA. MccnenyiiTe n3MeHeHHe pacipeAeIeHHs TeMIIepaTyphl C TeUCHHEM BPEMEHN,
eciu IUIACTUHA OJJHOPOJHAS U U30TPOIHAsL.

8. Pemure mpeapiayniyro 3agady s ciydas, KOrJa IJIaCTHHA HEOJHOPOAHA.
9. [Ipomozenupyiite HarpeBaHHe HEN3O0TPOITHON TIIACTUHBI HCTOYHUKAMHU TeIlJIa, HAXOASIIMMHUCS B LICHTpE.
10. B6a13M 1leHTpa IIacTHHBI MMEETCsI IPYIIa NOTJIOTHTeNIeH Tera (MCTOYHMKOB TeIlla ¢ OTPULATENIbHOI MOLIHOCTbIO).
W3ydnTe n3MeHeHHEe pacipeaesieH s TEMIIEPaTyphl C TEYCHHEM BPEMEHH.
11. IInacTiHA ¢ OTBEPCTHEM COJCPIKUT UCTOYHMK TEIUIA M MOTJIOTHTEINb TeIula. M3ydnre pacnpeneneHne TeMneparypsl B
pa3yIMgHbIe MOMEHTHI BpPEMEHHU.
12. Temneparypa rpynIisl >JIEeMEHTOB BOJIM3H LICHTPA IIACTHHBI OJIEP)KUBACTCS TOCTOSTHHON. M3yunTe pacnpenenenne
TeMIICpaTyphl, €CIIU MJIACTHHA HMEET HCTOYHUKH TeTlIa C MOJIOKUTENHHON (OTPHIATEIHHOH) MOIITHOCTBIO.

13. Perute npeasIaynyio 3agady Ais ciydasi, KOTJa MIaCTHHA aHH30TPOIHA, TO €CTh ¢ KOAPPHUIIUCHT
TEMIIEPATYPOIIPOBOJHOCTH 3aBUCHUT OT HAIIPABJICHHUSA.



4.1.2. TectupoBaHue

Tema 1. HexoTopbie N3BeCTHBIE MOJACITN MaTeMaTHIECKOW (PU3UKH

Tema 2. 3agaun XUMAYECKON KHHETUKHA

Tema 3. MaremaTtrndeckas TeopHst 0OpbOBI 3a CyIIeCTBOBaHNE

Tema 4. MozgenmpoBaHue mporeccoB aupGy3un 1 mepeHoca

Tema 5. Henunelnble Mogeu

Tema 6. Jlunamuika copOLIU ra3oB

Tema 7. MoenupoBaHue CI0XKHBIX 00BEKTOB

4.1.2.1. Ilopsigok NpoBeeHN.

TectupoBaHue IPOXOAUT B MMCHbMEHHOI (opMe MM C UCTIOIb30BaHHEM KOMIBIOTEPHBIX cpeacTB. OO0yvaromuics mojay4yaeT
orpezielIEHHOEe KOJIMYECTBO TECTOBBIX 3aiaHuil. Ha BbInmonHeHMe BblaenseTcs (QUKCHPOBAHHOE BPEMsI B 3aBUCHMOCTH OT
KOJIM4YECTBa 3a£[aHPII7[. OHeHKa BBICTABJIACTCA B 3aBUCUMOCTU OT MPOUHEHTA MNPABUJIBHO BbIIIOJTHEHHBIX 3a£[aHPII>i.
TectupoBaHme MpPOBOAXUTCS MO BapHaHTaM. B kaxkgom BapmanTe — 10 TecToBBIX 3amaHuii. Hmke mpuBeAeHBI IpUMEpHBIE
3amaHus. [1oTHBIN OaHK TECTOBBIX 3a/IaHUI XpaHUTCS Ha Kadepe.

4.1.2.2 Kpurepuu oueHuBaHus
O1eHKA «OTINYHO)» CTABUTCA, €CJIU 00y4yaroumiicss Habpan 86% MpaBUIBHBIX OTBETOB U Ooree.
O11eHKa «XOPOLLO0)» CTABUTCHA, ec/Ii o0y4aromuiicst Habpan ot 71% 1o 85 % mpaBUIBHBIX OTBETOB.
O11eHKA YTOBJETBOPUTEIHHO» CTABHTCSH, €CJIN 00y4aroniuiicst HaOpan ot 56% 10 70% mpaBUIBHBIX OTBETOB.
OneHka «HeyI0BJIETBOPHTEILHO» CTABUTCS, ecIN od0ydaomuiics Habpai 55% npaBuIIbHBIX OTBETOB U MEHEE.

4.1.2.3. Coaep:xaHue O1IleHOYHOTO CpeIcTBa

Bomnpoc 1. Ha kakue gacTu pa3aesnsfoT onucaHie CUCTEMBI IS LeJied MMUTallMOHHOTO MOJICITMPOBaHHUS?

1)  JleTepMHHHPOBAHHYIO M CTOXACTUYECKYIO;

2)  TlpenBapuTensHYIO U YTOYHEHHYIO;

3) CraTH4ecKylo ¥ TMHAMHYIECKYIO;

4)  JluHe#HBIC, TMHAMHUIECKHE, CETEBbIEC, MACCOBOTO OOCTYKHBAHUS U T.]I.;

5) OM3HYECKYI0 U MATEMaTHIECKYIO.

Bompoc 2. KakoB mepBslii mar npu co3gaHuu MOICIN?

1) OnpeneneHne CTPYKTYPbl CUCTEMBI;

2) OmnpeneneHue ee LEeNeBOro Ha3HAUCHHUS;

3)  Bsibop Tuma Mozaenu (JTMHeHHAs, TUHAMUYECKAs! U T.11.);

4) OmnpeneneHne BXOAHBIX IApaMETPOB CHCTEMBI;

5) OmnpeneneHne BEIXOAHBIX TAPaMETPOB CHCTEMBL.

Bomnpoc 3. Yro Takoe ycroitunpas cucrema?

1) OTCyTCTBYIOT peaklMy Ha BHELIHEE BO3/ICIHCTBUE;

2) Cucrema cama ycTaHABIMBACT e (QYHKIMOHUPOBAHHS U CTPEMHUTCS K HUM;

3) CucreMa CTpeMHTCS IEPEHTH B ONTHMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSAIICE BPEMsI OTCYTCTBYET;

4)  Tlpu u3MEHEHHNH BHENTHUX YCIOBHI M3MCHEHNE COCTOSIHHS CHCTEMBI MaJIo;

5) Cucrema, cTpeMAIIascs COXPAaHUTh CBOE COCTOSHUE ITPH W3MEHEHUH BHEIITHUX YCIOBHIA.

Bompoc 4. Uto Takoe mounckoBas cuctema?

1) OTCYTCTBYIOT peaKIINH Ha BHEIIHEE BO3ICHCTBHCE;

2) CucreMa cama ycTaHaBIUBACT CJIM (PYHKIIMOHUPOBAHHS U CTPEMHUTCS K HUM;

3) Cucrema CTpeMUTCs IIEPEHTH B OTUMAIbHOE COCTOSIHUE, KOTOPOE B HACTOSIIEE BPEMS OTCYTCTBYET;

4)  Ilpu U3MEHEHHHU BHELIHUX YCIOBHIA H3MEHEHNE COCTOSHHS CHCTEMBI MAJIo;

5) Cucrema, crpemsiascs COXpaHUTh CBOE COCTOSHHE NPU U3MEHEHNUH BHEIIHUX YCJIOBUIA.

Bompoc 5. Uro Takoe ueneyctpemiieHHas cucrema?

1) OTCYTCTBYIOT peaKIINH Ha BHEIIHEE BO3ICHCTBHCE,

2) Cucrema cama ycTaHABIUBACT e (QYHKIMOHUPOBAHUS U CTPEMHUTCS K HUM;

3) CucreMa CTpeMHTCS TIEPEHTH B ONTHMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSAIIECE BPEMsI OTCYTCTBYET;

4)  Tlpu u3MEHEHHNH BHENTHUX YCIOBHI M3MCHEHNE COCTOSIHHS CHCTEMBI MaJio;

5) Cucrema, cTpeMAIIascs COXPAaHUTh CBOE COCTOSHUE ITPH W3MEHEHUH BHEIITHUX YCIOBHIA.

Bompoc 6. Uto Takoe dakrorpadudeckue 3IeMeHThl pemeHus?

1) DJIeMEeHTBI, KOTOPbIE MOXKHO TTO/IBEPTHYTH IIPOBEPKE C LEIbIO ONPECICHUS X HCTUHHOCTH;

2) DJeMeHTBI, KOTOpBIE HENb3s OABEPTHYTH POBEPKE;

3) 3JIeMeHTBI, KOTOpbIE OyIyT BKIIOUYEHBI B MO/JIEIb;

4) DJIeMEHTBI, HCKIJII0YAaEMbIe U3 MOJIEIN;

5) OneMeHTbI, BXOJAIINE B KpUTEpuil.

Bomnpoc 7. Uto Takoe OIIEHOYHBIE 3JIEMEHTHI PeIIeHUs?

1) OneMeHTHI, KOTOPBIE MOKHO TTOIBEPTHYTH IPOBEPKE C LENbI0 OTIPENEICHUS NX HCTUHHOCTH;

2) OneMeHTHI, KOTOPBIE HeJb3s ITOABEPTHYTH IPOBEPKE;

3) DNIEeMEHTBI, KOTOPbIe OYAYT BKIIOYSHBI B MOJIEIb;

4) DJIEMEHTHI, HCKIIOYaEMBbIE U3 MOIEIH;

5) DNIeMEHTHI, BXOSIINE B KPUTEPHUH.

Bomnpoc 8. HyxHo 1 IpoBepsITh JaHHbIE, TOIyYSHHBIE U3 JJOKYMEHTOB, MJI HHTEPBBIO C SKCIIEpTaMu?

1)  HenyxHo st opUIHATBHBIX JOKYMEHTOB;



2) HenyxHo, eciii 3kciepT NpU3HAHHBIA CTICIIUAIIKCT;

3)  HyxHo, eciii KOMIIETEHTHOCTH DKCIIEPTa HE MOATBEPIKICHA;

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

5)  HyHo mpoBepsATh U COMOCTABIIATH C APYTUMH HCTOYHUKAMH BCE TaHHBIC 03 HCKITFOUCHHA.

Bompoc 9. [Touemy 3aka3duk OMUCHIBAET MPOOJIEMY B HETOYHBIX U HEYETKUX (OPMYIHPOBKAX?

1)  Tloromy, 9TO OH HE MaTEeMATHUK;

2) DT0 HAM TaK KaXeTCsl, TaK KaK Mbl HE 3HAKOMBI C ITPOOIEMOIA;

3)  Ecunu Gbl OH 3HAJ TOYHO B YeM CYTh MPOOJIEMBI M KaK €€ PelaTh, OH CAENal Obl 3TO cam;

4) 'V pasHbIX CHEIHUATMCTOB Pa3HbIil B3I HA OJTHO U TOXE PEIICHHUE;

5) 3axa3uuk He 3HakoM ¢ OBM.

Bompoc 10. [Touemy mpu MoeupoBaHiH OOJBIIOE 3HAYCHUE MPUIACTCS TUIAHUPOBAHUIO COCTaBa U 00BEMOB
HCCIICIOBATEIHLCKUX PA0OT U PYKOBOJCTBY MPOCKTOM?

1) IToToMy, 9TO 3aKa34MK XOYET 3HATH CTOMMOCTH PaOOTHI;

2)  YTo6BI MPaBHIBHO OMPEACTUTD CTPYKTYPY MOIEIIH;

3) YT0oOBI MpUBJICYD K PAOOTE CIEIUANMCTOB 3aKa34unKa,

4)  Tlotomy, 4TO BpEMEHHbIEC M MaTepHUAIbHBIC 3aTPATHl HA MOCTPOCHHUE JaKe MPOCTHIX MOJIENCH OUYEHb BHICOKH M HYKHO
TOYHO 3HATh, YTO JOJDKHO OBITH CAENaHO, a YTO JIENIaTh He HY)KHO;

5)  TIloTomy, 94TO MaTeMaTHYECKHAEC METOIBI MOICITUPOBAHUS CIIOKHBI.

Bonpoc 11. Ha yem ocHOBaH cucTeMHbIH noaxoa?

1)  Ha npusnanuu (akra, 4TO U3 ONTUMATIBHOCTH JJIEMEHTOB CJIEAYET ONTHUMAILHOCTh CHCTEMBI;

2)  Ha npusnanuu akrta, 9TO U3 ONTUMAIBLHOCTH JJIEMEHTOB HE CJIEYET ONTUMATbHOCTh CHCTEMBI,

3)  Ha dakre, 4T0 HE3aBUCUMO OT TOTO KaK CHCTEMA MPHIILIA B JAHHOE COCTOSTHUE, €CITH B IabHEHIIIEM OHa OyeT
MEHSTh COCTOSIHUSI ONTHUMAJIBHBIM CIIOCOOOM TO M BECh MPOIECC OYAET ONTHMAIBHBIM;

4)  Ha ¢akre, 9TO €CIli CHCTEMA TIPHIILIA B JAHHOE COCTOSIHHE ONTUMAIBHBIM CITIOCOO0M, TO HE3aBHCHMO OT TOTO KaK, B
JanbHeHIeM oHa OyIeT MEHATh COCTOSHUS BECh Iporiecc OyIeT ONTUMAIbHBIM;

5)  Ha pa3smencHUM CHCTEMbI Ha HECKOJIBKO TIOJCUCTEM, TIOIAIOIIINXCS AaHAIN3Y.

Bompoc 12. B yem 3akiroqaercss CHCTEMHBIN TIOXO?

1) B TOM, 4TO HCCIIEA0BATEND TBITACTCS U3yJaTh CHCTEMY B IEJIOM, a He KOHIICHTPHPOBAThH BHUMAHUC HA €€ YacTsX;
2) B cmocobe pasesneHus CHCTEMBI Ha DJICMEHTH;

3) B TOM, 4TO HCCIIEIOBATENb MBITACTCS U3yYaTh CUCTEMY T10 YaCTSIM;

4) Or0 nmpaBmiIa BEIOOpA CTPYKTYPHI MOICIIH;

5) OT0 mpaBmiIa BEIOOpA 3JEMEHTOB MO/JICIIH.

Bompoc 13. SIpnsieTcs in CUCTEMHBIHN MOAXO0A HAYYHBIM METOAOM?

1) Her, 570 OAXOM K UCCIIEAOBAHUIO, OCHOBAHHBIN HA 3JPABOM CMBICIIE;

2) Jla, 9T0O HAyYHBIH METO/I AHAJIN3A CUCTEM;

3) Her, 510 MeTOM pa3mesicHAsI CUCTEM Ha 3JICMCHTHI;

4) la, 5TO HAYYHBIA METO OCTPOEHHS CTPYKTYPHBIX MOJIETIEH;

5) Jla, 3To METOAMKA ONpPEEIeHUs BaXHENIINX (PaKTOPOB.

Bompoc 14. Kak moHMMaTh B3auM03aBUCUMOCTh?

1) 3aBUCUMOCTEL CUCTEMBI OT BHEITHEH CPEIIbI;

2) BosnelicTBue cucTeMbl Ha BHEIIHIOIO CPENy;

3) 3aBHCHUMOCTh CUCTEMBI OT BHEIIHEH CPE/Ibl U OJJHOBPEMEHHO BO3ICHCTBIE CUCTEMBI HA BHEIITHIOK CPELY;
4)  Hukakue JeUCTBHS B CJI0XKHON CUCTEME HEBO3MOXKHO MOJHOCTHIO U30JUPOBATH;

5) BoszeiictBue o1HOTO (haKTOpa CHCTEMBI Ha IPYTOM.

Bompoc 15. Uto Takoe NpOTUBOUHTYUTHBHOE MOBEACHHUE?

1)  Koraa HEJOCTATOYHO METOJIOB CTATHCTHYECKOTO aHAJIH3a;

2)  Koraa BBIXOJHBIC TEPEMEHHBIC OKA3BIBAIOT BIHUSHHUE HA BXOIHBIC;

3)  Korma BHeceHHe TOTO WM HHOTO KOPPEKTHPYIOMIETO BO3MCHCTBHUS MOKET OKA3aThCsT Hed()(HEKTUBHBIM HITH TIPUBECTH
K 00paTHBIM pe3ybTaTaM;

4) Korma Henp3s 6€3 UCTonb30BaHMs MATEMAaTHIECKUX METOIOB OOHAPYKHUThH CBS3b MEXIY (DaKTOpamu;

5) Kornaa 3aBucuMOCTh MeXITy (PaKTOpaMu OMUCHIBAIOT OOPATHOH (PYHKIIHEH.

Bormpoc 16. Kakas 3amada pernraercst Ha 3tare npeodpa3oBaHus 3HAHUN O CUCTEME B MATEMaTHIECKYIO MOJICITh?
1) OnpexeneHre Ha3HAYCHUS MOJIEIH;

2) OmpezerneHre KOMIOHEHTOB, KOTOPbIE JOJIKHBI ObITh BKIIIOUEHBI B COCTAB MOJICIIH;

3) Ompesesenre CTOMMOCTH UCCIIEIOBAHMUS;

4) OmnpeneneHue napaMeTpoOB U MEPEMEHHBIX, OTHOCSIIUXCSA K KOMIIOHEHTAM MO/IEIH;

5) Her nmpaBUILHOTO OTBETA.

Bompoc 17. Kakoe rimaBHOE MPOTUBOPEUUE HEOOXOAUMO MIPEOI0JICBATh MPH KOHCTPYUPOBAHUU MOJICITU?

1) JIMHEHHOCTh U HEIMHEHHOCTD;

2) JleTepMHHHUPOBAHHOCTH M CTOXACTHYHOCTH;

3) CTOMMOCTH M CJI0XKHOCTb;

4) TIpocToTa H TOYHOCTH;,

5) Ilone3HOCTh ¥ OGIIHOCTS.

Bompoc 18. Uto Takoe npsamas 3anaya?

1)  HaiiTu OTKIMK CHCTEMBI HA 3aJJAHHBIE BXOJHbIE CHTHAJIbI,



2) HaiiTi BXODHBIC CUTHAJIBI, BEI3BABIIHC JAHHBIA OTKIIHK;

3) Haiitn MmaTemaTHYeCKO€ ONMCAaHUE CHCTEMBI, €CIIH 3aJaHbI BXOTHBIE CUTHAJIBI M OTKIIHK;
4) Haiit BXODHBIC CUTHANBI, BEI3BABIINE TAHHBIN OTKIMK WIA MAaTEMaTHIECKOE ONMMCAHUE CHCTEMBI, €CITH 3aJaHbI
BXOJHBIC CUTHAITBI ¥ OTKJIVIK;

5) Haiitu cTpyKkTypy CUCTEMBL.

Bompoc 19. Uto takoe oOpatHas 3amaqa?

1) HaiiTi OTKITUK CHCTEMBI Ha 33JJaHHBIC BXOJHBIC CUTHAJIEI;

2) HaiiTi BXOIHBIC CUTHAIBI, BEI3BABIIKE TaHHBIN OTKIIHK;

3) HaiiTu MmaTeMaTHYECKOE ONMUCAHKUE CHCTEMBI, €CIIH 3aJJaHbI BXOIHBIC CHUT'HAJIBI U OTKIIHK;
4) HatiTi BXOIHBIC CUTHAIBI, BEI3BABIIKC TaHHBIN OTKIMK WA MATEMATHYCCKOE OMMCAHUE CUCTEMBI, €CITH 33 JaHbI
BXOJIHBIC CUTHAJIBI X OTKJIVIK;

5) Haiitu cTpykTypy CUCTEMBI.

Bompoc 20. Uto Takoe «JIepHBIA SITAK»?

1) HenuHeRHbIH JIEMEHT CHCTEMBI,

2) DIEeMEHT CHCTEMBI C IMHEHHOM (YHKIHEH;

3) DremeHT cucteMbl, YYHKIMS KOTOPOTO HE BIMSET HA IOBEICHUE MOICIIH;

4) DieMeHT CUCTEMBI, HCKITIOYAEMBIH U3 PaCCMOTPEHHS;

5) DieMeHT CHCTEMBI, MPUPO/Ia KOTOPOTO HEM3BECTHA HITH MAaJIO H3BECTHA.

3ananue 21.

IIponomKuTh U3yueHue riassl 4.

BriOpaTh mpaBUIIBHBIA BaPHAHT OTBETa M OTMETUTH B KAPTOYKE OTBETOB.

Bompoc 1. B kakux npenenax u3MeHseTCS KyMYJISITUBHAS. BEPOSITHOCTh?

1) (L0
2) (-L1);
3) (01);
4) (0T
5) (-I;D).

Bompoc 22. ITpoaenaiiTe cTO OMBITOB C MOJIENBIO «ITBIHOTO MPOX0kero». OmeHnTe pe3yabTar. Beioepure cpeau
TIePEYHCIICHHBIX, IPAaBUIIBHBIN OTBET Ha Bompoc: «KakoBa BEpOATHOCTH TOTO, UYTO Ipoias 10 KBapTanoB, OH OKaXKeTCS HE
Jianee 2 KBapTajoB OT UCXOJHON TOUKHU?

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

Bompoc 23. Uto sBisieTcs: OCHOBOM TSl HASHTU(PUKAIINY 3aKOHA pacipeIeIcHIs?

1)  Tucrorpamma, MOCTPOCHHAS MO TCOPETHUCCKUM JTaHHBIM;

2) Dopmyna QyHKINH pactpereIeHus;

3)  Tabamia HaGIOEHHUH,

4) I'padux yHkIHH pacpeneeHus;

5)  T'mcrorpamma, MOCTPOECHHAS O SKCIIEPUMEHTAIBHBIM TAHHbIM.

Bompoc 24. SIBnsercs 11 HECOBMAACHUE CPSIHETO U JUCIICPCUU SKCIICPUMCHTATBHBIX JaHHBIX U TEOPETHUCCKOTO
pacrpeieieHus JOCTaATOYHBIM OCHOBAHHEM, YTOOBI OTBEPTHYTh THIIOTE3Y 00 UACHTHYHOCTH PACIIPEICICHU?

1) [a, Tak KaKk pacxXokJeHUE BO BXOJHBIX ApaMETpax MPHUBEIET K eIle 00JbIei OmbKe MOIeIUPOBAHNUS;

2) Her, TpeOyr0TCsI JONONMHUTENbHBIE OIICHKH;

3) Ha;

4) Her;

5) Jla, Tak KaK mapaMeTphl pacipeaeIeHuii TOKHEI COBIIaAaTh.

Bompoc 25. SIBnsgercs 1 coBHaaeHHe CPESIHETO M TUCTIEPCHH YKCIIEPIMEHTAIBHBIX JTAHHBIX  TEOPETHIECKOTO
pacrpenieleHus TOCTaTOYHBIM OCHOBaHHEM, YTOOBI IPUHSTH THIIOTE3Y 00 MACHTHYHOCTH paclpeieeHuit?

1) [la, Tak Kak MaTeMaTHYECKOE OXKUIAHNC U IUCIIEPCHS — TJIaBHBIC TAPAMETPhI PACTIPEICIICHUS BEPOSTHOCTENH;

2) Her, TpeGyroTcs JOTIOTHATENBHBIC OIICHKH;

3) Ha;

4) Her;

5) Jla, Tak Kak mapaMeTpbl pachpeaeeH i JOKHBI COBITAIATh.

Bormpoc 26. Uto moka3bIBaeT craTUCTHKA c2?

1)  TIpuHaUIEKHOCTH IKCIEPUMEHTAIBHBIX JAHHBIX K HOPMAILHOMY pacipe/ieieHHIO;

2)  PacxoxaeHue MeXy HaOIIOIaEMBIMH U OKUIAEMbIMHU 3HAYEHHSIMHU YaCTOT MOSIBJICHUS CITyYaiHOW BEMYUHBI,
3)  IIpuHamICKHOCTH SKCIICPUMEHTAIBHBIX JAHHBIX K pacrpeaeneuuio [lyaccona;

4)  TlpuHAIEKHOCTH SKCIIEPUMEHTAIBHBIX TAHHBIX K PACTIPEICICHUTO C2;

5)  PacxoxmeHHe MEXKIy HAOIIOMACMBIMU M OXKUIACMBIMH 3HAYCHUAMHY CIyYalHBIX BEJTUUHH.

Bompoc 27. Kakoe 3Ha4eHHe JOHKHA MPUHSTH CTATUCTHKA C2, YTOOBI OTOPOCUTH TUTIOTE3Y 00 OTCYTCTBHUM CYIIECTBEHHBIX
pa3nuuauii MeXIy HaOII0TaeMBIMHI JaHHBIMH U TaHHBIMH, TOJTyYaeMbIMH Ha OCHOBE TEOPETHICCKOTO pacpeaeIcHus?
1) c2>0;

2) c2>1;



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

POONERRERER

PONEPERNMENRPOOOLOONMN OO

3) €2<0;

4)  ¢2 GoJblie KPUTHYECKOTO,

5 c2<1.

Bompoc 28. Ha uem ocHoBaH kpurepuit Konmmoroposa — CmupHoBa?

1)  Ha mauGosbiieii aGCOTIOTHOM pa3HUIIE MEXITY IKCIICPHMEHTAIBHBIM U TCOPETHUCCKAM HHTETPATbHBIMH
pactpeeeHUsIMH;

2) Ha cratucruke c2;

3)  Ha naubonblieii aGCONMIOTHON Pa3HUIIE MEK/TY IKCIIEPUMEHTABHBIM U TEOPETHYECKUMHE CITyYaHBIMH BEINYUHAMHY,
4)  Ha HaumeHbIneil aGCOMIOTHON pa3HUIIE MEXKIY IKCIICPUMEHTATBHBIM U TEOPETUUECKUM UHTETPATbHBIMHU
pacrpeeiICHUsIMUY;

5)  Ha naubonbiieii aGCONMOTHON Pa3HHUIIE MEKY YACTOTAMHU IKCIIEPUMEHTAILHOTO U TEOPETUUECKOTO PACIPE/IEIICHHI.
OTBeTHI:



4.2. OueHoYHbIe cpecTBA MPOMEKYTOUYHOM aTTecTaluM

[To mucuuIuIMHE TPeAyCMOTPEH 3a4eT. 3adeT MpOXOoauT rmo Omiteram. B kaxxaom Owiere OnWH TEOPETHUSCKUH BOMPOC H
OJTHO TIPaKTHYECKOE 3aJaHMe. 3adeT MPOBOJUTCSA B YCTHOH / NMHUCBMEHHOW M KOMIbIOTepHOU (opme. OrieHHBaeTCS
BJIAJICHIE MAaTepHajoM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NMPHUMEHATH HY)KHBIE 3HAHUS, HABBIKM W YMEHUS MPH
aHaNN3e MPOOIEMHBIX CUTYAIIUH U PEIIeHUH MPAKTHYECKIX 3aJaHMUi.

4.2.1. YcrHblii 0TBET

4.2.1.1. Ilopsigox NpoBeeHN.

IIpomexxyTouHass aTTecTalUsl HAIEICHA Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHUS JHUCIUILTUHBI OOydaromruiics
mony4yaer Bompoc(bl)/3amanue(s) W BpeMs Ha TOATOTOBKY. I[IpoMexyTouHas arTecTais HPOBOJUTCA B YCTHOIM,
MIMCbMEHHON WJIM KOMIBIOTEpHOH (opme. OLeHUBaeTCs BiIaJIeCHHE MaTepUaioM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh
NMPUMEHATH HYXHBIC 3HAHU, HABBIKU U YMCHUS IIPU aHAJIN3E HpO6ﬂeMHbIX CI/ITyaLlI/Iﬁ 1 pCIICHUU NPAKTUICCKUX 3auaH1/1171.

4.2.1.2. Kpurepuu oneHUBaHNS.

OneHka «OTJIHYHO» CTABUTCS, €CJIH 00yYaIOIIUiACs:

B oTBeTe KadecTBEHHO PAcCKphLI cojaep)kanHne TeMmbl. OTBET XOpOIIO CTPYKTypHpoBaH. IIpekpacHO OCBOCH MOHSATHHHBIN
ammapart. [IpogeMoHCTpHUpOBaH BBHICOKHI yPOBEHb MOHMUMAaHUS Marepuaia. [IpeBocxomHoe ymeHmne GopMyaupoBaTh CBOH
MBICTIH, OOCYXIaTh TUCKYCCHOHHBIE TTOJI0KEHUS.

OneHKa «XOPOLIO»CTABUTCSH, eCIU 00yyarommiics:

OCHOBHBIE BOIPOCHI TEMBI packpbul. CTpyKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOPOIIO OCBOCH MOHATHIHBIN ammapar.
[IpogeMOHCTPUPOBAaH XOPOIIWM YPOBEHb MOHMMAaHUS Marepuana. Xopoliee yMeHUEe (QOpMyIUpOBaTh CBOM MEICIH,
00CY)KIaTh TUCKYCCUOHHBIC MOJIOKCHHUS.

OueHkKa «y10BJIETBOPUTEIbHO» CTABUTCSH, €CJAM 00yYAOIIUICS:

Temy uactmyHo packpbul. OTBerT cnabo CTpyKTypupoBaH. I[IOHSATHHHBIA ammapar OCBOCH YacTH4YHO. [loHMMaHue
OTJICNILHBIX MMOJIOKCHHUI M3 MaTepUalia 1Mo TeMe. Y AOBJICTBOPUTEIHHOE YMEHUE (QOPMYIAPOBATh CBOM MBICIH, 00CYXIATh
JTUCKYCCHOHHBIE TTOJI0KEHUSL.

O1eHKa «HeyAOBJEeTBOPUTEIbHO» CTABUTCS, €CJIU 00y4yaronuiics:

Temy He packpbul. [TOHATHHHBIA ammapaT OCBOSH HEYAOBIETBOPUTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE WIIH
otcyrcTByeT. Heymenne GpopmynnpoBaTh CBOM MBICIH, 00CYXAaTh TUCKYCCHOHHBIC TIOJIOKEHUS.

4.2.1.3. OneHo4HbIE CpeacTBA.

Bonpocs! AJ151 yCTHOr0 HJIM MHCHMEHHOTO 0TBETa Ha 3a4eT

1. Monenu. MoaenupoBaHue kak MeTo1 mo3HaHus. @opmanu3zanus. Kinaccudukarus abcTpakTHBIX MOJICIIEH.
KomnbrorepHoe MoenupoBaHue.

2. llenn 1 OCHOBHBIE 3Talbl KOMITBIOTEPHOTO MAaTEMaTHIECKOTO MOIEIUPOBaHI. [IpuMepbl Moenelt I pa3nunIHbIX
Lenei MoaenupoBaHusl.

3. Oran popmanuzanuu. [Tapamerpsr monenu. Kitaccndukanus Moenei no cBoiictBaM ux napamerpoB. PamkupoBanue
mapaMeTpoB. Y CTOHYUBOCTh PEHICHUI. AHAU3 PE3yJIbTATOB MOJICITUPOBAHUS.

4. PaznmuHbIe TOAXOIB! K KIacCH(UKAIIIHA MAaTEMaTHUECKUX MOJIEIei.

5. OCHOBHBIE BHIBI CPEICTB KOMIBIOTEPHOTO MOACIMPOBaHUS. Bu3yannsanus B KOMIIBIOTEPHOM MOJEITHPOBAHNH.
ANTOPHUTMBI IOCTPOEHUS TPaPUKOB GYHKITUH, TPACKTOPUH IBHKEHUS OOBEKTOB.

6. [IpencraieHue CKAISAPHBIX MOJICH ¢ TOMOIIBIO H30AMHUN. METObI YCIOBHBIX I[BETOB, YCIOBHOI'O KOHTPACTUPOBAHHS.
[IpuMepbl HCTIOIB30BAHUS BU3yaIH3alUU B MOACITHPOBAHUY.

7. Ananutrueckoe Mmoaenupopanue B pusuke. [Ipumepsr. Kinaccudukanms Moneneii mo odmemMareMaTHIeCKiuM

CBOMCTBaM: JINHEHHBIC U HeNMHEHHbIe Moaenu. [Ipumepsl. JInneapuzanus. UaterpupoBanne auddepeHnanbHbIX
YpaBHEHHUM.

8. Yncnennoe monenupoBanue. Pazsutre pusndeckux Teopuit. YncIeHHBIN dKCTIEpUMEHT. ETo B3aUMOCBSI3U C TeOpHel

1 JJA0OPaTOPHBIM SKCIICPUMEHTOM. MOJIeNb ABHKCHHUS Telia, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

9. locToBepHOCTH YnCIICHHON Moaenn. OrpaHUYCHUS YUCEN C IUTABAOIICH TOYKOM KaK MOJICIIU ICHCTBUTEIIBHBIX YUCEIT.
OOYCIIOBIICHHOCTb 3a/1a4. Y CTOMYMBOCTD BEIYMCIUTEILHBIX aJTOPUTMOB. AHAIN3 U HHTEPIIPETAIMS YUCICHHBIX MOJICIICH.
10. lerepmunupoBanHble ¢puzmdeckne Moaear. CBOOOIHOE MaileHUe Tella ¢ YIeTOM CONPOTUBJICHHS cpeabl. Moaens
B3JICTA PAKETHL.

Bonpocs! AJ151 yCTHOr0 MJIM MMCbMEHHOTO 0TBeTa Ha 3a4eT

1. Moaenu cIutomHbIX cpel. MoaenupoBaHue Tpoliecca TeIIoNPOBOAHOCTH. [IOHATHE 0 METO/Ie KOHEUHBIX pa3HOCTEH.

2. MareMaTH4yecKie Moienu B 3KojIoruu. OCHOBHEIE MTOHATHSA 3K0I0THH. OCOOSHHOCTH M HAINIPABICHHUS UCTIONb30BAaHMS
MaTEeMAaTUYCCKUX MOJiesici B Onooruu. Moienb BHyTPUBHIOBOH KOHKYPEHIIMH B TIOMYJISIMH C TUCKPETHBIM
Pa3MHOXKEHHUEM.

3. Mozenu BHyTPUBUIIOBOM M MEXBHIOBON KOHKYPEHIIMH B TOMYJISIIMA C HEPEPHIBHBIM Pa3MHOXKCHUEM. AHAIH3

MOJIENI MEXBUAOBOW KOHKYPECHIINH.

4. IMmuATanimoHHOE MOJIeMpoBaHue. Moieb HeaTbHOTO Ta3a. DBOMONUOHHAS Moenb " YKu3Hp". ONTUMHU3aIMOHHbIE
MOJIENIH B 3KOHOMUKE.

5. MozenupoBaHue CTOXaCTHYCCKUX CHCTEM, OCHOBHBIC MOHATHS. METO/] CTATHCTUYCCKUX UCTIBITAHUHN (METO



Moute-Kapio). Ero npunoxenus. MoienupoBaHue CIIydaiiHON BEIMYHUHBI C PABHOMEPHBIM PACIIPEICIICHUEM.
duznueckue reHepaTopsl cirydyaHeix uncen. [lceBnociyyaiineie ynucna. Metos cepearnbl KBaapatoB. Henocratku
[ICEBJOCTyYalHBIX MOCIIEI0BATEIbHOCTEH.

6. OOmIre MeToAbI MOICTHUPOBAHUS TUCKPETHBIX U HETIPEPBIBHBIX CIYyYalHBIX BeMHIHH. [IprIMepsl CTOXaCTHIECKIX
Mozeen.

7. MonenupoBaHue cucteM MaccoBoro obcmyxuanus (CMO). [IpenMer Teopur MaccoBOTO 00CITYyKUBaHHS. BHITbI
CMO. IIpumep 3aaun Teopun MaccoBoro oociyxkusanus. @ynkunu [Tyaccona. OcHOBHBIE BOIIPOCHI, BO3HUKAIOIUE MTPU
HMUTAMOHHOM MojaenupoBanuu CMO.

8. Mogenupopanue muHamudeckux cuctem (JC). dazosas xapakrepusanus [IC. [apMoHnYecKuid M HETMHEHHBII
OCHWJIIATOPEI, UX (ha3oBBIe TOPTpeThl. uccumaTuBHbIe cucTeMbl. KauecTBeHHOE HccnenoBanne noseaeHus JC.
Budypkarmm.

9. Xaoc B muHaMu4ecknx cuctemax. CrieHapuu rmepexoja JeTepMUHUPoBaHHOTO roBeneHus [IC K XaoTH4ecKomy.
Mexanusm Deiirendayma. Ero oudypkannonnas nuarpamma. HeyctoitunBocTh XaoTUUECKUX 3TanoB 3somonuu JC.
10. Camoopranuzanus B JMHAMUYECKUX cucTeMax. JuccunaTtuBueie CTpYKTypbl. CuHepreTrka. CBS3u MEXKAY Xa0COM U
camoopranunzauueid. Cucremusiii ananus. [lonsitue cucremsl. bosbiye u cnoxxkHble cucTeMsbl. [IBa MoaxoAa B TEOpUU
cucteM. OCHOBHBIC MTPHUHITUIIBI CHCTEMHOTO aHann3a. Kimaccudukannm cucrem. Porrs MomenpoBaHus B CHCTEMHOM
aHaJIN3e ¥ COBPEMEHHOW MaTeMaTHKe.

4.2.2. IIpakTHyeckoe 3aaHue

4.2.2.1. ITopsinok npoBeaeHus .

[IpakTryeckne HAaBBIKA HPOBEPSIOTCS ITyTEM BBIMONHEHHS OOYYAIOIIMMHCS MPAKTHICCKUX 3aJaHUIl B YCIIOBHSX,
MOJTHOCTRIO WJIM YAaCTHYHO NPHUONIDKEHHBIX K YCIOBHSM NpodecCHOHANBHON maedarenbHOCTH. IIpoBepsercs 3HaHUe
TEOPETHYCCKOTO Marepuaia, HeoOX0IuMOoe i MPaBMIBHOTO COBEPIICHUS HEOOXOMUMBIX NCHCTBUMN, YMCHHE BHICTPOUTH
MOCJICIOBATEIBHOCTD ACUCTBH, IPAKTUUCCKOE BIAJICHHE MPUEMAMH U METOJIAMH PEIICHHS MPO(PECCHOHATBHBIX 3a1a4.

4.2.2.2. Kpurepun oneHUBaHUS
OueHKa «OTJIUYHO)» CTABUTCSH, €CJIM 00y4aAOIIUMCS
3aiaHre BBINOJIHEHO MOJHOCTHIO U MTPABUIIBHO.

OueHKa «X0poLI0» CTABUTCS, €CJIH 00YYAIOLIUMCH
3amaHue BHIIIOIHEHO MOJTHOCTHIO, HO HET JOCTaTOYHOTO 00O0CHOBAaHMUS. VTN IpH BEpHOM PEIICHUH JOMYIIeHA OMNOKa WK
HE/I0YeT, He BIUAIOMNN Ha IPABUIBHYIO TIOCIIEAOBATEIFHOCTD PACCYKICHHUIA.
O1eHKa «yA0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIH 00yYAIOIIUMCS:
3amaHue BHITOTHEHO YaCTHYHO WU ¢ (PaKTHIECKUMHU OITHOKAMH.
O1eHKa «HeyA0BJIEeTBOPUTEIbHO»CTABUTCS, €CJTH 00yYAIOIHMMCH:
3amaHue HE BBITIOHCHO WM BBITOJHEHO ¢ OONBIIUM KOJIMYECTBOM (DAKTUYECKUX OIIMOOK.
4.2.3.3. ConepixaHne OLEHOYHOI0 CPeCTBA
1. PaccMOTpUM MOMYJISIIUIO, PA3MHOKAIOIIYIOCS MPOMOPIIMOHAIFHO KOJUYECTBY 0CO0EH, MPOAYKTHI e€
KHU3HEICATSIBbHOCTH MPEBPAIIAIOTCS B Cpeiiec OOUTAHHUS B I, HCTPEOISIONIHIA momyisiuio. HallTi 3aBUCUMOCTB
KOJINYeCTBa 0CO0EH OT BpEeMEHH.
2. Hunuanpudeckuii 0ak MocTaBieH BEPTUKAIBHO M UMEET OTBEpCTHE B AHE. [lonoBHHA BOJBI U3 MOJHOTO Oaka
BEITEKAET 32 5 MUHYT. 3a Kakoe BpeMsl BEITEUET BCs BoAa?
3. OmpenenuTh TeMIepaTypy OSCKOHESYHOTO KPYTIIOTO IMIIMHIpA pajmyca R, ecim ero HadaipHas TeMmepaTypa
TO0, a Ha TOBEPXHOCTH MOJACPKUBACTCS HYJIEBasl TEMIIEPaTypa.
4. OnpenenuTh KPUTHYECKUH pa3Mep KyOa W3 aKTHBHOTO BEIHIECTBA, CIH €ro KOd(Q(UIHECHT pa3sMHOKCHHUS
0oJbIIe HyIIS, a KOHIIGHTPAIUS BEIIeCTBa Ha BCEX I'PaHIX MOICPKUBACTCS PaBHOW HYIIIO.
5. ChopmyaupoBath 3a1a4y O IUIABJICHUU TBEPaOil (ha3bl, 3aHUMAFOIIEH MOIYIPOCTPAHCTBO X>0 , MPH HATUYUHU
TEIJIOBOT'O MOTOKA, TIOCTYMAIOIIETO Yepe3 MOBEPXHOCTh X=0
6. [IpeobpazoBars ypaBHeHue Kopresera-ne ®puza
7. Ilokazate, uTo MoguduUIIMpoBaHHOE ypaBHeHNEe KopTeBera-ne @prsa nMeeT COTUTOHHOE PEIICHNE.
8. HaiiTu aBTOMOJENIbHYIO TIOJICTAHOBKY HJisi OJHOMEPHOTO ypaBHEHHUS TEIUIONPOBOJHOCTH HA TIOMYOCH H
pEelHTh 3a/1auy
9. Haiitu conuToHHOE pelIcHHE HETMHEHHOTO YPaBHEHUS KOJICOAHUHA CTPYHBI
10. Haiitu pemienue ypasuenus /I'Anam6epa
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IlepeyeHs aUTEPATYPHI, HEOOXOAMMOIA 1151 OCBOECHHUSI TUCHUTIIIUHBI (MOTYJIsI)

Hamnpasnenne nmoaroroBku: 23.03.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIIECCOB

HpO(i)I/IJ'II) IOATrOTOBKU: IIpoexTHpoBaHye U YIIPABICHNE MHTSICKTYAIbHBIMIA TPAHCIOPTHLIMU CHCTEMAMU

Kpanudukarus BeITyCKHUKA: OakanaBp
®dopma o0ydeHus:: 3a04HOE
SI3bIk 00Oy4UeHUs: pycckuit

T'ox Havasga 00ydeHus Mo 00pa3oBaTebHOU mporpamme: 2021

OcHoBHas JIMTEpaTypa:

1. bynaBun, JI. A. KoMmmelorepHoe mMonenupoBaHue GU3NYECKUX cUCTeM: YueOHoe mocobue / JI.A. Bynasum,
H.B. Boerropuaunnxwuii, H.W. Jle6oBka. - Jonronpyanstit: Matemnext, 2011. - 352 c¢. ISBN 978-5-91559-101-0, 1000 »x3.
- Texcr : anextponnsiit. - URL: https://znanium.com/catalog/product/398942 — Pexxum focTyma: mo MOAMUCKE.

2. KommerotepHoe moaenupoBanue: yueOuuk / B.M. I'panos, I'.B. Opeukun, I1.B. OBeukun, 1.B. Pynakos
Mocksa: KYPC: HMH®PA-M, 2017. - 264 c. - ISBN 978-5-906818-79-9. - TekcT: SICKTPOHHBIA. -
URL: https://znanium.com/catalog/product/603129 — Pexxum mocTyma: 1o moaIucKe.

3. Hukonos, O. . MaremaTnyeckoe MOJCIMPOBAHHUE W METOJIbI MPHUHATUS pelIcHHU: YdeOHOoe mocoOme /
Huxonos O.U., Kpyrimukos C.B., Measeaesa M.A., - 2-¢ u3., ctep. - Mocksa: ®imnaTa, U3n-Bo Ypan. yu-ta, 2017.
100 c. ISBN 978-5-9765-3142-0. - Tekcrt: anexrponnsiii. - URL: https://znanium.com/catalog/product/949757
Pexwm nocTyma: 1mo moarmcke.

4. Opnosa, . B. DKOHOMHUKO-MaTeMaTHIECKUE METOJBI U MOJEIH: KOMIBIOTEPHOE MOJACTHpOBaHUE: YUeOHOe
mocobue / .B. Opnosa, B.A. TToi0BHUKOB. - 3-¢ u31d., nepepab. u mom. - Mockea : By3osckuit yueounk: MTHOPA-M,
2011. - 389 c. ISBN 978-5-9558-0208-4. - Tekcrt: snekrponnsiit. - URL: https://znanium.com/catalog/product/324780 —
Pexxum noctyna: 1o rnojmmcke.

5. BapanoBa, E. K. MonenupoBanue cucremsl 3amurtel uH(opMmaumu: Ilpaktukym: YueOHoe mocobue /
E.K.Bapanosa, A.B.babam - Mocksa: U] PUOP: HUI] UHDPA-M, 2016 - 120 c¢. + ( Jom. mar. znanium.com). -
(Boicuee obpazoBaHue: Bakanasp.). ISBN 978-5-369-01379-3. - TexkcT: SIEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/549914 — Pexwum I0CTyIIa: IO IIOIIKCKE.

6. MozaenmupoBaHue W BHUPTyaJdbHOE MpoTOoTHIHpoBaHue: YdueOHoe mocodme / Kocenko WM.U., Kysuerona JI.B.,
Hukonaes A.B. - Mocksa :Anbda-M, MTHOPA-M Hznatenbckuit Jlom, 2016. - 176 c. (Texnonoruueckuii cepsuc) ISBN

978-5-98281-280-3. - Tekcr : anekTponnbiii. - URL: https://znanium.com/catalog/product/555214 — PexxuM mocryma: 1o
IIOAITHCKE.
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OcBOoeHHE IUCLUILIMHBL (MOXYJIsI) IPEIOJIAracT HCIOJIb30BaHHE CIEIYIOIIEro MPOrpaMMHOT0 obecrieueHus
nH(OPMaLMOHHO-CIIPABOYHBIX CUCTEM:

Office Professional Plus 2010

Kaspersky Endpoint Security mis Windows

GIMP

Inkscape

Notepad ++

Python

Lazarus

OnexrponHas oudnanoteynas cucrema «ZNANIUM.COM»
OnexkrpoHHas OubnmoTeyHas cuctema M3narenscrBa «JlaHpy
OnekTpoHHas OubnmoTeuHas cucteMa «KOHCYIbTaHT CTyACHTa»
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