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Conep:xanue

1. INepeyeHp UIAHUPYEMBIX PE3yJIbTATOB OOydYEHHs MO AUCHMIUIMHE (MOJYIIO), COOTHECEHHBIX C IUIAHHPYEMbBIMU
pesynbratamu ocBoenus OITIOIT BO

2. Mecrto mucnumuinHbl (Moayiisi) B ctpykrype OITOIT BO

3. O0peM IUCHMIUIMHBI (MOXYJS) B 3a4eTHBIX CAWHUIAX C YKa3aHWEM KOJIIMYEeCTBA YacOB, BBIJCIICHHBIX Ha
KOHTaKTHYIO pabOTy OOyYaromIuxcsi ¢ TperojgaBaTeneM (IO BHAaM Y4eOHBIX 3aHSATHI) W HAa CaMOCTOATENBHYIO PaboTy
o0yJaromumxcs

4. ComeprkaHue TUCIUTUIAHBI (MOIYJTIS), CTPYKTYpHUpPOBAaHHOE 110 TeMaM (pa3zienaM) ¢ yKa3aHHeM OTBEJCHHOTO Ha HHUX
KOJIMYECTBA aKaJJEeMUYECKUX YaCOB M BUJOB yYEOHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTHYCCKUH IJIaH KOHTAKTHOW U CAMOCTOSITEILHOM Pa0OTHI MO AUCIUILTHHE (MOIYITIO)

4.2. ConeprkaHue AUCIHILTAHBI (MOJTYJIS)

5. IepedeHs y4eOHO-METOAMYECKOTO OOCCIIEYCHHUS ISl CaMOCTOSITENbHOI pabOThl 0OYJAIOMIMXCS 10 IUCIHUITIHHE
(Moymro)

6. ®OHJT OLIEHOYHBIX CPEJICTB MO JUCIUILTHHE (MOIYJIIO)

7. IlepedeHs mUTEpaTyphl, HECOOXOIUMOH I OCBOCHHS AUCIUTUTAHBI (MOJIYIS)

8. IlepeueHp pecypcoB HUH(POPMAIMOHHO-TEICKOMMYHHKAMOHHOW cet "VHTepHeT", HeOOXOMUMBIX JIsI OCBOCHUS
JUCIUTUIAHBI (MOJTYJIS)

9. Meronuydeckue ykazaHus Ui 00ydJaromuxcs M0 OCBOCHUIO JUCLUIUIHHBI (MOTYJIN)

10. Tlepeyens HHPOPMANMOHHBIX TEXHOJOTH, UCIONB3yEMbIX [IPU OCYIIECTBICHHH 00Pa30BaTEIBLHOIO MPOLECcca 1Mo
JUCIUIUIHHE (MOIYJII0), BKIIIOYAsl MEPEUCHb MIPOrPAMMHOTO 00eCIeYeHUss U HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM (IpHU
HEO0OXOTUMOCTH)

11. Onucanne MaTepualbHO-TEXHUUECKON 0a3bl, HEOOXOIUMOM AJIsl OCYIIECTBICHHUS 00pa30BaTENLHOTO Mpoliecca Mo
JTUCIUTUIAHE (MOJYJITIO)

12. CpencTBa afganTanuy MPenojaBaHus AUCIUILTHHBI (MOIYJS) K MOTPeOHOCTAM 00ydaroIMUXCsl MHBAIMIOB U JIMII C
OTPaHUYEHHBIMH BO3MOKHOCTSAIMH 3/10POBBSI

13. ITpunosxxenue Nel. @oH OLIEHOYHBIX CPENICTB
14. ITpunoxxerne Ne2. Ilepedens mutepaTypbl, HEOOXOIUMOMN /7SI OCBOSHUS JUCIUIUIMHBI (MOIYIIS)

15. Tlpunoxenne Ne3. IlepeueHpr WH()OPMAIIMOHHBIX TEXHOJOTHHA, HWCIONB3YEMBIX [UII OCBOCHHS IHCIUILUINHBI
(Momysst), BKJIFOYAs! TEpedeHb MPOTPaMMHOT0 00ecTiedeHNsl ¥ HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy awcouIUIMHBL pa3pabortan(a)(u) momeHt, K.H. (momeHt) YcmanoB W.T. (Kadempa marematnku u
TIPUKIATHONW HHPOPMATHKN).

1. IlepeyeHb mNJIAHHPYEMBIX pe3yJbTaTOB O00y4YeHHUS MO AUCHUILINHE (MOAYJII0), COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3yabTaTamu ocsoeHust OIIOII BO

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

Mudp Pacumindposka
KOMIIeTeHIIMH npuodpeTaeMoii KOMIeTeHIIHU
OIIK-1 CriocoOeH TpUMEHATh eCTeCTBEHHOHAYYHBIE W OOIIEWH)KCHEpHBIC 3HAHUS, METOIBl MaTeMaTHUECKOTO

QHaTM3a W MOICNHPOBAHUS, TEOPETHYECKOTO W AKCHEPUMEHTAIBHOTO  HCCIICAOBAaHHUS B
poheCCHOHATIBHOM IEATCIBHOCTH

OIlK-1.1 3HATH CITOCOOBI MPUMEHEHHS SCTECTBEHHOHAYYHBIX M OOIICHHKEHEPHBIX 3HAHUH, METOIOB
MaTEeMaTHUECKOTO aHaJIi3a M MOJICIAPOBAHIS, TEOPETUIECKOTO U IKCIIEPHUMEHTAIHFHOTO HCCICJOBAHUS B
MpodeCcCHOHANBHON NS TeIPHOCTA

OIIK-1.2 'YMeThb IMPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.ICI/IH)K€HGPHLIG 3HaHUA, METOAbI MATEMATHYCCKOI'O
AHAJIN3a 1 MOACIUPOBAHUA, TCOPCTUICCKOI'O U SKCICPUMCHTAJIBHOI'O UCCIICJOBAHUS B
HpO(I)CCCPIOHaJ'IBHOﬁ JACATCIbHOCTHU

OIIK-1.3 BJ'IaI[eTB CIIOCOOHOCTBHIO OPHUMCHATb CCTCCTBCHHOHAYYHBIC U O6H.[€I/IH)KCHCPHLI€ 3HaHHUsA, METOAbI
MATCMAaTHYICCKOTI'O aHaJIn3a U MOACIUPOBAHMS, TCOPCTUICCKOI'O U SKCICPHUMCHTAJILHOI'O UCCIICIOBAHUSA B
HpO(I)CCCPIOHaJ'IBHOﬁ JACATCIbHOCTHU

OIIK-6 CriocoOcH aHATM3UPOBATh U Pa3padaThiBATh OPraHU3AIMOHHO-TEXHUYCCKHE U SKOHOMHUUCCKHUE MPOIECCHI
c IpUMEHEHHEM METOZOB CHCTEMHOTO aHAJIM3a U MaTEMaTHYECKOTO MOJCITUPOBAHNUS

OIIK-6.1  |BHarb criocoObl aHAIN3a U pa3pabdOTKKU OPraHU3alMOHHO-TEXHUYECKUX M IKOHOMHYECKUX MPOLIECCOB C
[MPUMEHEHUEM METOJIOB CUCTEMHOT'0 aHAJIU3a U MaTEMaTHYECKOTO MOJEINPOBAHUS.

OIIK-6.2 YMeTh aHanmu3upoBaTh U pa3pabaThIBaTh OPraHM3AMOHHO-TEXHHUECKHE U HKOHOMHYECKHE MPOIIECCHl ¢
[IPUMEHEHUEM METOJIOB CUCTEMHOI'0 aHAJIN3a U MAaTEMAaTUYECKOr0 MOJEIUPOBAHUS.

OIIK-6.3  |Bmamerh CIOCOOHOCTBIO aHAJIW3MPOBAaTh M pa3padaThiBaTh  OPraHM3aLMOHHO-TEXHHUYECKHE U
SKOHOMHYECKHE IPOLECChl C INPUMEHEHHEM METOJIOB CHUCTEMHOTO aHalli3a M MaTeMaTHYeCKOTro
MOIETMPOBAHHSI.

OOyJaronmiics, OCBOUBIIHN JUCIUILTHHY (MOTYJIIB):

JlomkeH 3HATh:

palOHaNbHBIE  CIIOCOOBI  IPUMCHEHHUS  CCTCCTBCHHOHAYYHBIX  3HAHWH, OCHOBBEI MaTeMaTWKH, (HU3UKH,
BBEIYUCITUTEIFHON TEXHUKH U TIPOTPAMMHIPOBAHUS;

COBpPEMEHHBIE CITOCOOKI aHAIH3a U Pa3padOTKH OPTaHU3AIMOHHO-TEXHIYECKUX MPOIECCOB C IPUMEHEHHUEM OCHOBHBIX
METOIOB MAaTEMaTHYCCKOI0 MOICITHPOBAHNS, OCHOBHBIC MATEMATHYCCKHE MOJICITH BOSMOYKHBIC Chephl X MPUIIOKESHHUI.

JloipKkeH ymeTs:

paoruoOHAJIBHO HNPUMCHATH CCTCCTBECHHOHAYYHBIC 3HAHWUA, pPCHIaTh 3aJadyd BBIYUCIWUTCIBHOTO W AHAJIUTHYCCKOTO
XapakTepa B 00J1aCTH MaTeMaTHYECKOTO MOIEINPOBAHUS;

AQHATM3UPOBATh M CAMOCTOSTENIHHO 110 3aJaHHOMY QJITOPUTMY pa3padaThBaTh OPraHU3aIMOHHO-TEXHHYECKHE
OpolecChl C TPUMEHEHHEM OCHOBHBIX METOJOB  MAaTeMaTU4eCKOr0 MOJEIUPOBAHMSA, pelaTb CTaHAAPTHHIC
npodeccroHabHBIE 331a49H C IPUMEHEHHEM METO/I0B MaTeMaTHUECKOT0 MOJICITMPOBAHHSI.

JomkeH BnaaeThb:

CIOCOOHOCTBIO PAI[OHANFHO MPUMEHATh €CTCCTBEHHOHAYYHBIC 3HAHUWS; HABBIKAMU UCCIICIOBAHHS MAaTEMaTHUCCKUX
MoOJIeJICH pelIeHusI MPAKTHICCKHUX 3a/1a4 METOJaMU MaTeMaTHYECKOTO aHanm3a u auhepeHIUaTbHBIX YPAaBHCHH;

CIOCOOHOCTBIO aHATU3UPOBATh M CAMOCTOSITENBHO MO 33/J[aHHOMY alTOpHUTMY pa3pabaTelBaTh OpraHW3allMOHHO-
TEXHUYCCKHUE MPONUECCChI C MPUMECHECHUEM OCHOBHBIX METOAOB MaTEMATUICCKOT0 MOJCIIMPOBAHUA, METOAaMH PECUICHUA 3a1a4
1 JIOKa3aTelbCTBA YTBEPKICHUH B 3TOH 00IacTH.

2. Mecto qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

Jannass nmuctuiuimHa (Momyns) Bkimodena B pasgen  "b1.0.04.06  ducumrmimuHbl  (MOIynu)"  OCHOBHOM
npodeccnonansHoO obpazoBatenbHO Tporpammbl 09.03.03 "Tlpuknagnas wHpopmatuka (I[Ipuknamnas wHGOpMaTHKA B
HSKOHOMHKE)" ¥ OTHOCHUTCS K 0053aTeILHBIM JUCITUTLTHHAM.

OcBauBaetcs Ha 3 Kypce B 5, 6 cemecTpax.



3. OfbeM AuCHMIUIMHBI (MOAYJIs) B 3a4eTHBIX €IMHHLAX € YKa3aHMeM KOJIMYeCTBAa YacOB, BbIIeJEHHBIX Ha
KOHTAKTHYI0 paGoTy oldydawmmxcs ¢ mpemogaBaTejeM (M0 BHIAM Y4eOHBIX 3aHATHI) M HA CAMOCTOMITEIBHYIO
paboTy oO0yuaromuxcst

OO01mas TpyA0eMKOCTh TUCITUTUTHBI COCTABIACT 7 3a4eTHRIX(bIe) equHuI(b) Ha 252 gaca(oB).

KonraktHas pabora - 108 waca(oB), B ToM umcie jekuud - 34 gaca(oB), mpakrtuiueckue 3aHsatus - 0 gaca(oB),
nmabopaTtopHble paboThI - 74 yaca(oB), KOHTPOJIb CAMOCTOSATEIILHON paboTh - 0 gaca(oB).

CamocrosrenbHas padota - 108 gaca(oB).
KoHTpons (3a4€T / 9k3ameH) - 36 gaca(oB).
dopma mPOMEKYTOYHOTO KOHTPOJIS AUCIUILTHHEL: 3a4eT B 5 cEMeCTpe; IK3aMeH B 6 ceMecTpe.

4. Copep:xaHue TUCHMILUTUHBI (MOYJ5), CTPYKTYPHPOBAHHOE IO TeMaM (pa3eiaM) ¢ yKa3aHHEM OTBeJeHHOI0
HA HUX KOJIMYECTBA aKa/leMHYeCKHX YaCOB U BHIOB Y4eOHbIX 3aHATHIH

4.1 CTpyKTYypa 4 TeMAaTHYECKHUH MJIAH KOHTAKTHOI U CAMOCTOSATEIbHOI PadoThI M0 JUCHHUIINHE (MOTYJII0)
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1 Tema 1. HekoTopbie n3BeCTHBIE MOJETH MaTeMaTHIECKOM 5 4 0 4 14

(bu3ukn

2. |Tema 2. 3amaun XUMHYECKOW KHHETUKU 5 4 0 8 14
3. |Tema 3. MaremaTtudeckas Teopust 00pbOBI 3a CYIIIECTBOBAHUE 5 4 0 8 12
4. |Tema 4. MonenupoBanue nporeccoB auddysuu u nmepeHoca 5 6 0 16 14
5. |Tema 5. Henunelnsle Monenu 6 4 0 12 18
6. |Tema 6. Jlunamuika COpOLIMHU ra30B 6 6 0 12 18
7. |Tema 7. MonenupoBaHHE CIOXKHBIX 00HEKTOB 6 6 0 14 18
Wtoro: 252 4. (13 Hux 36 4. KOHTPOJIb) 34 0 74 108

4.2 Coaeps:xanue TUCUUIUINHBI (MOLYJIs1)

Tema 1. HexoTopble H3BeCTHBIE MOIEJH MATEMATHYECKOH (pU3uKn

Konebanus kameprona. 3amaya Credana. 3amaua Credana npeacrariser coOoi 0coObIi BUI KpaeBOi 3amauu s
i hepeHIMaTLHOTO YPaBHEHUS B YACTHBIX TIPOU3BOHBIX, OMMCHIBAIOIIAS N3MEHEHHE ()a30BOTO COCTOSHUS BEUIECTBA, MPH
KOTOPOM ITOJIOXKECHHE IPaHUIIBI pa3aeia a3 u3MeHseTcs co BpeMeHeM. Hanngue rpanuil pa3aena Mexay (ha3aMu, KOTOpbIe
HE 3aJaf0TCs SBHO M MOTYT CMEILIAThCSA CO BPEMEHEM, SIBISICTCS XapaKTEPHOM OCOOEHHOCTBhIO TakuX 3azad. CKOpOCTh
cMelIeHns MeX(a3HbIX TPaHUI] OTPEIENIACTCS TOTIOTHUTEILHBIM YCIOBHEM Ha TpaHUIle pa3aena (a3, 9To IPUBOJIUT 3a1ady
K HEJIMHCHHOMY BHIY.

Tema 2. 3a1a4u XUMHYECKO KMHETHKH

Bproccenstop. Peaknus benoycosa - JKaOoTHHCKOTO - KJIACC XMMUYECKUX PEAKITHA, IPOTEKAOIIUX B KOJICOATEIIEHOM
peXUME, TP KOTOPOM HEKOTOpBIC IMapaMeTphl peakiuu (LIBET, KOHIEHTpAIMs KOMIIOHEHTOB, TeMmIeparypa H Jp.)
WU3MEHSIOTCS TEPUOTUYSCKH, 00pa3ys CIOXKHYI IMPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY pEakIMOHHON cpensl. [lpu
OTIPENICIICHHBIX YCIOBHAX 3TH CHCTEMBI MOTYT JIEMOHCTPHPOBATH OYCHH CJIOKHBIC ()OPMBI MOBEICHUS OT PETrYJISPHBIX
MEPUOANYCCKUX OO0 XaOTUYCCKHX 1<one6aHm71 N SABISIIOTCA  BaXXHBIM 06’I)CKTOM HCCIICAOBAHUA YHHUBEPCAJIBHBIX
3aKOHOMEPHOCTEW HEIMHEWUHBIX CUCTEM.

Tema 3. MaTemaTn4eckasi Teopusi 00pb0ObI 32 CylIeCTBOBAHME

Cucrema "XWIIHUK - XKepTBa" - CIOXKHAs 3KOCHCTEMA, ISl KOTOPOH pealn30BaHbl JOJITOBPEMEHHBIE OTHOIICHHS
MEKAy BUIAMH XHITHUKA W XEPTBBI, TUIIMYHBINA MpUMep KO3BOMONMH. OTHOIIECHHUS MEXIy XWIMIHUKAMHU M UX KEPTBAMH
pa3BUBAIOTCS HUKIMYECKH, SIBIISLSICH WILTIOCTPAME HEMTpanbHOTO paBHOBeCHs. MOZeIb COBMECTHOTO CYIIECTBOBAHHS ABYX
OMONIOrMYecKNX BUIOB (TOMYJISIIKI) THIIA "XUIHKK - )KepTBa" Ha3bIBACTCS TaKKe MOJeIbI0 Bonbrepps! - JIoTkH.

Tema 4. MoaeaupoBanue npoieccos Au¢dy3uu u nepeHoca

MaremMatuueckoe MOACINPOBAHUEC SKOCUCTEM SABJISICTCA HAYUYHBIM HAIPAaBJICHUCM, KOTOPOC CTAHOBUTCS HeﬁCTBeHHLIM
armapaToM IMO3HAHUS IKOJIOTMYCCKUX MPOLCCCOB, HpI/I6J'II/I)KaeT K OCYHICCTBJICHUIO MPAKTUKWU YIPABJICHUA UMU. HOILO6HLI€



MOZENIM ComepkaT B cebe MHMOPMALMIO KaK alNpHOpPHYIO, 3aKIIOYCHHYIO B CTPYKTYpe MaTeMaTH4eCKOH Monend (THII
I QepeHIHaTBHOTO0, WHTETPATBHOTO, Pa3sHOCTHOTO, OalaHCOBOTO WM APYroro ypaBHEHWs), TaKk W HH(POPMAIHIO,
CoJIeprKallytocs B mapaMeTpax (koadduimenrax) MoJienu, KOTOPbIE ONPEESIFOTCS U3 ONBITHBIX JaHHBIX.

Tema 5. HeanHelinble Moaean

Vpaeuénue Kopreséra - ne @pusa - HeJMHEHHOE ypaBHEHHE B YaCTHBIX MPOM3BOTHBIX TPETHETO MOPSIKA, HIPAOIICe
B)XHYIO POJIb B TEOPHH HEJIMHEHHBIX BOJIH, B OCHOBHOM THMJIPOIMHAMHYECKOTO IPOUCXOXKIICHHs. BriepBble OBIIO MOIy4eHO
XKozepom Byccuneckom B 1877 romy, HO oApOOHBIN aHamu3 ObLI mpoBeAEH yxe Aunepukom Kopreserom u I'yctaBom e
Opuzom B 1895 romy. lns ypasuenuss Kopresera - ne ®dpuza HaiineHO OOJbIIOE KONMYECTBO TOYHBIX PpEIICHUH,
MPEACTABISIONINX CO00H CTaMOHAPHbBIEC HETMHEIHBIC BOJIHBI.

Tema 6. /lunamuka copOuum rasos

3amdua ['ypcad - 3TO pa3sHOBUIHOCTH KpaeBOW 3aJaddl JJIA THIEPOOIMYSCKHX YPaBHEHHI M CHUCTEM 2-TO MOpSAAKa €
JIBYMsI HE3aBHCHUMBIMH IIEPEMEHHBIMHU IO JAHHBIM Ha JBYX BBIXOISAIINX W3 OJHOW TOYKM XapaKTEPHCTHIECKUX KPHBBIX.
[IprMEeHNTENBHO K YaCTHOMY THIIEPOOINIECKOMY YPaBHEHHIO BTOPOTO MOPSAAKA C JBYMS HE3aBUCHMBIMHU IIEPEMEHHBIMU, b.
Puman mpemmoxun "meron wuHTerpupoBaHusS Pumana". [ns mpuMeHEHHS MeToAa HEoOXOIUMO IIOCTPOUTH (PYHKITHIO
Pumana, sBisIonIyIoCcs pelieHueM crenuaibHOM XapakTepucTudeckoi 3aaaun Komu.

Tema 7. MoaeiupoBaHue CJI0KHBIX 00bEKTOB
Ousnuecku "Oe3omacHbIN" sIACPHBIA peakTop. 'maposoruyeckuii "O0aprep” MPOTHUB 3arps3HCHUS TPYHTOBBIX BOI.
CHoXHbBIC PEeXKHMbI OOTEKaHUS TEJ ra3oM. DKOJOTHUYSCKH MPUEMIICMbIC TEXHOJOTHU CKHIaHHs YTJICBOJOPOIHBIX TOILIHB.

Henuneitasie a3 dekTsl B 1azepHO TepMosiepHOH masme. KiimMarndeckue nocieacTBust siuepHoro koHduukTa. IIpoueccs
B [IEPEXOIHOM dKOHOMUKE. ToTaluTapHble U aHapXUYECKUE 3BOJIIOLUY PACIPEIEICHUS BIIACTU B UEPAPXUsX.

5. IlepedyeHb Y4eOHO-METOAMYECKOr0 oObOecmedeHHs /JISI CAMOCTOSITEJIbHOW PpPadoThl 00y4aromuxcs IO
AUCUMILTHHE (MOAYJII0)

CamocrosrTenbHas paboTa 0OydYarOIIMXCsS BBIMOJMHSICTCS IO 3aJaHUI0 M IPU METOAMYCCKOM PYKOBOJCTBE
npernojaBarens, Ho 0e3 ero HermocpeAcTBeHHOro yyactus. CaMocTosTe bHas paboTa Moapas/essieTcst Ha CaMOCTOSTENbHYIO
paboTy Ha ayJUTOPHBIX 3aHATHAX W HA BHEAYJUTOPHYH) CaMOCTOSATENbHYIO pabotry. CamocrosTeibHas paboTa
00yJaroIUXCs BKIIIOYACT KaK MOJHOCTHIO CAMOCTOSITEJIbHOE OCBOCHUE OTICIBHBIX TeM (pa3/esioB) AUCIUILIHHBI, TaK W
npopaboTKy TeM (pa3/eiioB), OCBaMBAaEMbIX BO BpEMs ayAUTOPHON paOoThl. Bo Bpemsi CaMOCTOSITENBHON pabOThI
o0ydJaroliyecss YUTAIOT M KOHCIEKTUPYIOT Yy4YeOHYI0, HAYYHYI0O W CIPABOYHYIO JIMTEPATypy, BBIIOJNHSIOT 3aaHMUs,
HAIMpaBJCHHBIC HA 3aKPEIJICHHUE 3HAHMH M OTPA0OTKY YMEHHU M HABBIKOB, FOTOBATCS K TEKYIIEMY M MPOMEKYTOUHOMY
KOHTPOJIIO [0 AUCIUIUINHE.

OpraHuzaiusi caMOCTOsTENbHON paboThl 00yYaroNMXCs PeriiaMeHTHPYETCs HOPMATUBHBIMH JOKYMEHTaMH, Y4eOHO-
METOAMYECKOH JIUTePaTypoil U 3JIEKTPOHHBIMU 00pa30BaTEeIbHBIMY PECYpCaMH, BKIIOUAs:

IMopsimok OpraHW3allMd M OCYLIECTBICHHS OOpa30BaTENbHOH JACATENBHOCTH 10 00pa3oBaTeNbHBIM MHpPOrpaMMaM
BbICIIEro 00pa3oBaHus — mporpamMmaMm OakajiaBpuara, IporpaMMaM CHEHUaUTeTa, [POrpaMMaM MarucTpaTypsl
(yTBepxkIeHHBIH MpHuKa30M MUHHCTEpCTBA HAYKU U BhIcHIero oopa3osanus Poccuiickoit @eneparu ot 6 anpens 2021 roga
Ne 245)

YcTaB deneparbHOTO TOCYIapCTBEHHOIO aBTOHOMHOTO 00pa3oBaTensHOro yupexaenus "Kazanckuit (IIpuBomkckmin)
(henepanpHBIN YyHUBEpCUTET"

ITpaBuna BHYTpeHHETo pacnopsaika (elepalbHOTO rOCyAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKACHHS
BBICIIETO NpodeccronansHoro oopazosanus "Kazanckuii (IIpuBomkckuii) GpenepanbHbI yHUBEpCUTET"

JloxansHple HOpMaTHBHEIE akThI Kazanckoro (IIpuBomkckoro) dhemaepaqsHOTO YHHBEPCHTETA

6. PDoH/ OLIEHOYHBIX CpeaACTB IO TUCHMILJIMHE (MO}]yJ’llO)

(DOH,H OLCHOYHBIX CPEACTB IO AUCHUIUINHE (MOIIyJ'HO) BKJIHOYA€T OLCHOYHBIC MaTCpHaJibl, HAIPABJICHHBIC Ha
IMMPOBEPKY OCBOCHUA KOMHGTGHHI/Iﬁ, B TOM YHCJIC 3HaHHI>i, yMeHI/Iﬁ 1 HAaBBIKOB. (DOHL[ OILICHOYHBIX CPCJACTB BKIIKOYACT
OLCHOYHBIC CPCACTBA TCKYLICTO KOHTPOJIA U OUCHOYHbIC CPEACTBA HpOMC)KyTO‘IHOfI aTTCCTalluu.

B ¢oH/1ie O1IEHOYHBIX CPEJCTB COAEPIKUTCS Clieayroas nHdopmanus:

- COOTBETCTBHE KOMIIETEHIINH IUIAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 10 TUCHHUILTHHE (MOYJIIO);
- KpUTEpUH OLICHHBAHMS CHOPMUPOBAHHOCTH KOMIICTEHIINH;

- ME€XaHN3M (OPMHUPOBAHNUS OIEHKH 110 JUCIUILUINHE (MOJYJIIO);

- ONMCaHUE NOPSIKA MPUMEHEHHS M IPOLIETyPBl OLICHUBAHUS JUISl KaXKA0TO OLIEHOYHOT'O CPEJICTRA;
- KpUTEPUH OLICHUBAHHMS JUIsl K&XKJOTO OLEHOYHOT'O CPEJICTBA;

- COJCpKAHUC OILCHOYHBIX CPEICTB, BKJIIOYAs TPEOOBAaHUS, TNPEABABISIEMbIC K JCHCTBUSAM OOyYaroIIUXCs,
JIEMOHCTPHPYEMBIM pe3yIbTaTaM, 3aJaHNs Pa3IMIHBIX THIIOB.

(DOH,H OLICHOYHBIX CPCACTB IO JUCHUIUIMHE HAXOAUTCS B HpI/IJ'IO)KeHI/II/I 1k nporpamMme JUCHUIIITAHBL (MOI[yJ'I}O).



7. IlepeyeHnb JuTEpaTypbl, HEOOXOAUMO¥ I 0CBOEHUSI AUCUUIJIMHBI (MOTYJI51)

OcBoeHHEe IUCHMIUIMHBI (MOAYJIS) HpeArojaraeT u3ydeHue ydeOHOM mureparypsl. Jluteparypa MoKeT OBITh
JIOCTYITHA 00y4arolIMMCs B OJJTHOM U3 JIByX BapuaHTOB (JINOO B 000X M3 HUX):

- B DJJIGKTPOHHOM BHJE - 4Yepe3 O3JICKTPOHHBIC OHONMOTEUHBIE CHCTEMBl HAa OCHOBAaHWUM 3aKIIOYEHHBIX KDY
JIOTOBOPOB € IIPaBOO0JIa/IaTeNIsIMU;

- B meuaTHOM Buje - B HayuHoit 6ubmmoreke Emabyxckoro macturyra KOY. OOygaromuecs moiay4anT yueOHyO
IuTepaTypy Ha aDOHEMEHTE MO YUTATEIbCKUM OMJIETaM B COOTBETCTBUH C IIPABMIIAMH MOJIb30BaHN HaywqHOM ONOIMOTEKOMH.

OJeKTpOHHBIC U31aHNUA JOCTYIHBI JUCTAHIMOHHO U3 JIF000H TOUKM IPH BBEJCHUH 00YYaAIOIINMCS CBOETO JIOTHHA U
mapoiyii OT JIMYHOTO KaOwHeTa B cucteMe "ODeKTpoHHBIH yHHBepcuTeT". IlpM HCHOIB30BaHMM TEYATHBIX W3IAHHHA
OuOnroTeyHbIH HOHI TOKEH OBITh YKOMIUIEKTOBAaH UMH U3 pacdeTa He MeHee 0,25 sKk3eMIUIsIpa Ha KaKIOTro 00yJaromerocs
U3 YHCIIa JINL, OJHOBPEMEHHO OCBAMBAIOIIUX JAaHHYO UCIUIUINHY

[lepedenp nuTeparypbl, HEOOXOAUMOM Ui OCBOCHHMS TUCHHUIUIMHBI (MOXyYJst), Haxonurtcs B IlpumoxeHun 2 K
paboueli mporpamMMe AUCHMIUIMHEL OH MOJUIEKUT OOHOBJICHHWIO NPU HM3MEHEHHWH YyclIoBUil noroBopoB KOY ¢
npaBooOnasaTeNsIMA  JIEKTPOHHBIX HW3JaHUA W TNpH HM3MEHEHWH KoMIUIeKToBaHMs (oHnoB Haywnoil OubamoTekn
EnaGyxckoro nncruryra KOV.

8. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTH "'HHTepHer", HeoOXOAMMBIX IS
OCBOEHMS TMCUUIIMHBI (MOIYJIsT)

Beenenue B MareMaTHuecKoe MozenpoBanue - https://www.intuit.ru/studies/courses/2260/156/info

KomnerotepHoe mozenupoBanue - https://www.intuit.ru/studies/courses/643/499/INFO

OCHOBBI MATEMAaTHIECKOTO MOICTUpOBanust - https://www.intuit.ru/studies/courses/66/66/info

9. MeTonnueckne yKazanus JJisi 00y4aomuXxcsi Mo 0CBOEHUIO TUCHUIJIMHBI (MO1YJIs1)

Bun pador MeToauyecKue peKoMeHIaluu

JIEKIUHN Crenyer BeCTH KOHCIEKT JICKIIMH M O3HAKOMHTLCS C JIUTEPATypOi peKOMeHayeMon st mpouTenust. Eciu
BO3HMKAIOT TPYAHOCTH B NMOHMUMAaHHMH JIEKIMOHHOTO MaTepuajia clielyeT OOpaTHThCs K MNperosaBaTelio,
KOTOpPBI 4YMTaeT JeKuuu. JUIsi ycremHoro YcBOEHHs JICKIMOHHOTO MaTepuana, HeoOXoamMo
npopabaTelBaTh MaTepHal, MPOBOIUTH MOAPOOHBIN BBIBOJ (GOpMyJ, B TOM Ciydae, €Cld 3TO He ObUIO
CZIeNlaHo Ha MperojaBaTesieM Ha JIEKIUH.

naboparopHsie | sl yCIEMHOTO BIIOIHEHUS 1a00paTOpHBIX paboT TpedyeTcss U3yduTh MaTepHrai Jekiuid. [Ipuctynars K

paboTsI BBITIOJIHEHHIO JTA00PAaTOPHON pabOThl MOXHO [OCJTE MNPEIBAPUTEIBHOTO MPOYTEHHS TEOPETHUECKOTO
Mmarepuaia. BbINONHEHHWE ClieAyeT MPOBOAUTH PYKOBOJACTBYSCH TOPSAKOM paboThl. YcCHemHoe
BBITIOJTHEHHE JIaOOpaTOpHOW pabOThl O3HAUAET, YTO CTYJEHT BBINOJHHUI OCHOBHYIO paboTy, a Takxke
OTBETUJI HA BOIIPOCHI UJIU BBIITOJIHUII JOTIOJTHUTECIIBHBIC 3a/IaHHA.

camoctos- | CamocTosiTenbHast paboTa CTYACHTOB IO AMIAKTUYECKON CYTH TpEACTaBiIsieT co00H KOMIUIEKC yCIIOBHH
TesIbHasA paboTa| 00ydeHus, OpraHu3yeMbIX MpenojaBaTe]eM M HANpPaBJICHHBIX Ha CaMOIOJATrOTOBKY ydaluxcs. Y4eOHas
JIeITeNIFHOCTh MPOTEKaeT 0e3 HEeMOCPEICTBEHHOTO yYacTHs MPENoaBaTelisi U 3aKJI04aeTcsl B IPOpadoTKe
JIEKIIMOHHOTO MaTepHaia, MOJAroTOBKE K YCTHOMY OMPOCY M TECTHPOBAHUIO, K MPAKTHUECKUM 3aHITHAM;
N3yYeHNH y4eOHOH TUTepaTypsl N3 OCHOBHOTO U JIOTIOJTHUTEIHHOTO CITHUCKA.

3a4er [Ipu moaroToBKe K 3a4eTy HEOOXOAMMO MPOCMOTPETH MPOrpaMMy Kypca, ¢ LENbI0 BBISABICHHS HauOolee
MPOOJIEMHBIX TEM, BOIIPOCOB, KOTOPBIE MOTYT BBI3BATh TPYAHOCTH NPU MOJATOTOBKE K 3aueTy. [Ipo pemath
TECTOBBIC 3a/IaHUs, MIPEIJIOKEHHBIE B yUeOHO-MeTOouIecKkoM KomIuiekce. [Ipu aToM it 2 GeKTHBHOTO
3aKperieHus nHpopMaIK MepBbIid pa3 0e3 MCIOJb30BaHUs Y4YeOHBIX MaTepHajoB, BTOPOH pa3 C HX
HCIIOJIb30BaHUEM.

9K3aMEH DK3aMeH MPOBOANTCS B YCTHOH (hopMe 1o OmiieTam, B KOTOPBIX COJEPKaTCsl BOIIPOCH (3a/1aHus) 110 BCEMY
pa3zeny mucuuiuMHEL OIEHWBAETCS BIaJCHHE TEOPETHYECKHM MAaTEPHAIOM, €r0 CHCTEMHOE OCBOCHHE,
B3aMMOCBS3b OCHOBHBIX TIOHSATHH JUCIUIUIMHBI, CIOCOOHOCTH NMPHMEHATh 3HAHUS U YMEHUS IPU PEIICHUH
MPaKTUYECKHX 3a/IaHUM, IPHOOpPETeHNEe HABBIKOB CAMOCTOSITEIbHOM paboThl. JJI1 MOATOTOBKH K 3K3aMEHY
PEKOMEHAyeTCs MOBTOPUTH BECh YUEOHBIN MaTeprall 1o JUCIHIUIMHE, a TAKXKe MCII0JIF30BaTh OCHOBHYIO H
JIOTIONTHUTEIBHYIO IUTEPATypy, HHPOPMALINIO U3 PEKOMEHAOBAaHHBIX VIHTepHET-peCcypCcoB.

10. Ilepeyenr WHGOPMANMOHHBIX TEXHOJOTHH, HCNOJb3yeMbIX IPH OCYIIECTBICHHMH 00pa30BaTeIbHOIO
nponecca No AWCHUILIMHe (MOAYJI0), BKJIKYas IepedeHb NPOrpaMMHOro odecrnedyeHusi M HH(POPMaNMOHHBIX
CIPaBOYHBIX cHCTeM (IPH HEOOX0IUMOCTH)

Ilepeuens MHGOPMAIMOHHBIX TEXHOJIOTHH, HMCIONB3YEMBIX IIPH OCYIIECTBICHHHM O00pa30BaTEIBHOrO Ipoliecca MO
JUCLUILIMHE (MOJYJIIO), BKJIOYas IepeueHb NPOrpaMMHOro oOecredeHus ¥ WH()OPMAlMOHHBIX CHPABOYHBIX CHCTEM,
npezcTasieH B [Ipunoxxennu 3 k paboveit mporpaMmme AUCIHIUIMHBI (MOYJIS).


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

11. Onucanue MAaTepHMAJILHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOIl Jis OCylecTBJIeHHs 00pa30BaTeIbHOIO
npoiuecca no AUCHUNIANHe (MOIYJII0)

VYuebnrpie aymuropuu Ne 60 (423600, Peciybnuka Tartapcran, r. EmaOyra, yn. Kaszanckas, n. 89) mist mpoBeneHUs
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THIA, TPYINIOBBIX M WHIMBHIYAJIBHBIX KOHCYJNBTAlWH, TEKYIIETO
KOHTPOJISI ¥ TIPOMEKYTOYHOH aTTECTAllMU, MOMEIIEHNE Ul CaMOCTOATEIbHOW paboThl. KoMruiekT Mebenu (mocagoyHbIX
mect) 29 . Kommekt mebenu (mocagouHbix MecT) s npenogasatess | mt. KomnetotepHsiit knace: Kommsrotepsr intel
core 15 15 mr. Monurops! ViewSonic 22d 15 . [Ipoekrop EPSON EB-535W 1 wit. UnTepaktusnas nocka IQBoard DVT
TNO082 1 mr. Tpubyna 1 mr. Konaumuonep 1 mr. Hactennsie mon xu 6 . lllkad nyxcrBopuarsiii ¢ mosikamu 1 mr. Beb-
kamepa | wT. Beixon B VHTepHET, BHYTPHUBY30BCKash KOMIIBIOTEpHAs CETh, JOCTYH B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarenbHy0 cpeny. HaOop y4ueOHO-HArssiIHBIX MMOCOOMI: KOMIUIEKT INPE3EHTALUWi B 3JEKTPOHHOM QopMmare Io
MPEnoaBaeMoi AUCIUIUTHHE 3-5 1mT.

12. Cpe}ICTBa aJjanTtanvm npemnogaBanvst JUCHUIVIMHBI K HOTpeﬁHOCTﬂM oﬁyqamumxca HHBAJIUI0B H JHUII C
OrpaHHY€HHBIMHA BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XOZ[I/IMOCTI/I B 06p330BaTeJ'ILHOM nponecce TIMPUMCHAKOTCA CIACAyrOmUe MCETOAblI W TEXHOJIOIUH,
06.]'[61"‘121}01].[1/[6 BOCIIpUATHC I/IH(i)OpMaI_II/II/I O6y‘la}OII.II/IMI/IC$[ HHBaJIMAaMM W JIMIAMHU € OTPAaHUYCHHBIMU BO3MOKHOCTAMU
300POBbA:

- CO3JaHHE TEKCTOBOIl BepcHUM JIO0Or0 HETEeKCTOBOIO KOHTEHTa JUIi €ro BO3MOXHOIO INpeoOpa3oBaHUS B
aJbTepHATHBHBIE POPMBI, YI00HBIE AJIsl Pa3JIMYHBIX IT0JIb30BATEICH;

- CO3JlaHM€ KOHTEHTa, KOTOPBI MOXKHO MpPEJCTaBUTh B Pa3IMUHBIX BHIAX 0€3 MOTEpU NaHHBIX WIH CTPYKTYpHI,
NpeTyCMOTPETh BO3MOXKHOCTH MaclITaOUpOBaHHMS TEKCTa M HM300paKCHUH 0e3 MOoTepH KadecTBa, IPEIyCMOTPETh
JIOCTYITHOCTh YIPABJICHUS KOHTEHTOM C KJIaBHATyPHI;

- CO3JJaHHE BO3MOKHOCTEH AJIs1 00YJaIOIMXCsl BOCIIPUHUMATD OJHY M Ty K€ MH(OPMAILMIO U3 Pa3HBIX UCTOYHHUKOB -
HarpuMmep, Tak, 4TOOBI JHIAa ¢ HAapyIHICHHSAMH ClIyXa IOJydaad HWH()OPMAalHI0 BU3YaIbHO, C HAapyLICHHSIMH 3pEHHS -
ayJMaJIbHO;

- TNpUMEHEHHE MPOTPaMMHBIX CPEICTB, OOECHEYMBAIOIINX BO3MOXHOCTh OCBOCHHS HABBIKOB M YMEHHH,
(opMHpYEMBIX AWCHMIUIMHOM, 3a CYET albTepHATHMBHBIX CHOCOOOB, B TOM YHCJIE BUPTYalbHBIX Jaboparopuil
CHMYJISIIIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHHE TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI JIJIsl epeiadud HH(POPMAIMU, OPraHH3aluH Pa3IHIHBIX
(hopM MHTEPAKTUBHOI KOHTAKTHON pabOThl 0Oydarolerocsi ¢ MperojaBaresieM, B TOM Yuciie BeOMHAPOB, KOTOPhIE MOTYT
OBITh WCIOJIB30BAHBI JUIS TIPOBEACHHS BHUPTYAJIBbHBIX JIEKIMH C BO3MOXKHOCTHIO B3aWMOAEHCTBUSI BCEX YYaCTHHKOB
JUCTaHIMOHHOTO OOYYeHUsI, NPOBEJCHUS CEMHHApPOB, BBICTYIUICHHMS C JAOKJIAJaMH W 3aIIUTHl BBINOJHEHHBIX pPadoT,
MPOBEIECHUS TPEHUHT OB, OPTaHN3aIMN KOJJIEKTUBHOM paboThI;

- TpUMEHEHWE JUCTAHIIMOHHBIX O00pa30BaTeNbHBIX TEXHOJOTHH JUIsl OpraHu3anud  (HOpM  TEKyIero u
MIPOMEKYTOYHOTO KOHTPOJIS;

- YBEJIMYCHHUE TPOIODKUTEIHFHOCTH CAaYH 00YJAIOIIMMCS HHBAJIMIOM WIIH JIUIIOM C OTPAaHHICHHBIMA BO3MOKHOCTSIMHU
310pOBbsI (HOPM IIPOMEKYTOYHOHN aTTECTAIMH 10 OTHOILICHHIO K YCTAHOBJICHHOM MPOJIOJIKUTEIBHOCTH MX CIAYH:

- TPOAOJDKUTENBHOCTH CIa4yM 3a4éTa WIM 3K3aMeHa, POBOJMMOIO B IIMCBMEHHOH (opme, - He Oonee yem Ha 90
MHHYT;

- TIPOJIOJDKUTENILHOCTH TMOATOTOBKH 00YYaIOIIeTrocs K OTBETY Ha 3a4éTe MIIM dK3aMeHe, POBOJIMMOM B YCTHOU (hopme,
- He Oonee yem Ha 20 MUHYT;

- MPOJIOJDKUTENLHOCTH BBICTYIIICHHSI 00YYAIOIIETOCs IPH 3alIUTe KypCOBOM paboThI - He Ooiee yeMm Ha 15 MUHYT.

[Mporpamma cocraBnena B coorBercTBuU ¢ TpeboaHmsMu GI'OC BO n yueOHbIM mtaHoM 1o HampasieHuto 09.03.03
"IMpuknannas napopmMaTrka" U npoduirro noarotoskyu "llpukiannas napopmaruka B 9KOHOMHUKe".



Ipunooscenue Nel
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
51.0.04.06 Mamemamuueckoe u umumayuoHHoe MOOeIUPOBAHUe

MUHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA3OBAHM ST POCCUIMCKOM ®EJIEPALIMNA
denepanabHOE TOCYIapCTBEHHOE ABTOHOMHOE 00pa30BaTENbHOE YIPEKACHHE BBICIIIET0 00pa30BaHMs
"Kazanckuii (IIpuBomkckuii) ¢penepaibHblil yHuBepcuret”

EnaGysxckuit ”HCTUTYT (prran)

@oH/1 OLEHOYHBIX CPEACTB 0 JUCHUILIHHE
B1.0.04.06 MaTemaTu4yeckoe ¥ HMUTAHOHHOE MO/IeIMPOBAHUE

Hampagsnenne noaroroku: 09.03.03 - Tpuknagnas nHGoOpMaTHKA

Ipodune noarorosku: [puknannas nHGOPMAaTHKA B IKOHOMHKE

Kpanudukanys BeITyCKHUKA: OaKaiaBp
dopma o0ydeHus: 04HOE
SI3b1K 0OyUeHUs: PYCCKUA

I'on Havana oOy4eHHs Mo oOpazoBarenbHON porpamme: 2026



COJEPXAHUE

1. CoOTBETCTBUE KOMIIETEHIIMI IIAHUPYEMBIM PE3YILTATaAM O0YUEHHMSI 10 JUCHUIIINHE (MOIYJIIO)

2. Kpurepun onennBanus ¢(hOpMUPOBAHHOCTH KOMIIETEHIIMIA

3. PacnpeiesieHre OIICHOK 32 (hOPMbI TEKYIIEI0 KOHTPOJIS M MPOMEKYTOUYHYIO aTTECTALIMIO

4. OI.[eHO‘IHLIe CpCACTBA, MOPAJOK MX IMMPUMCHCHHUA YU KPUTCPUN OLICHUBAHUA

4.1. OneHoYHBIE CPEACTBA TEKYIIETO KOHTPOJIS

4.1.1. JJabopaTopHbIE PaOOTEI

4.1.1.1. TIopsIIOK IPOBEICHHS.

4.1.1.2 Kpurepuu olieHUBaHUS

4.1.1.3. ComeprkaHue OIIEHOYHOI'O CPEACTBA

4.1.2. TectupoBaHue

4.1.2.1. IlopsiioK IpOBEACHUA.

4.1.2.2 Kpurepuu olleHUBaHUS

4.1.2.3. CoaepskaHue OIIEHOYHOI'O0 CPEACTBA

4.2. OLIeHOYHBIE CPENCTBA MPOMEKYTOUYHON aTTECTALIMU (329€ET, DK3aMEH)

4.2.1. YCTHBIA WA MMCHbMEHHBIM OTBET HAa BOIIPOC

4.2.1.1. IlopsimoK IpOBEACHHS.

4.2.1.2. Kpurepuun OlleHUBAHUSL.

4.2.1.3. O1ieHOYHEIE CPEACTBA.

4.2.2. IlpakTHYeCcKO€E 3aJaHUE

4.2.2.1. IlopsimoK IPOBEACHHS.

4.2.2.2. Kpurepun OlleHUBAHUSL.

4.2.2.3. O1ileHOYHEIE CPEACTBA.




1. CooTBeTCTBHE KOMNETEHIHII IVIAHUPYEMBIM pPe3yabTaTaM 00y4eHns M0 JMCIHILINEE (MOAY.I10)

KOII U HAUMCHOBAaHHC

KOMIICTCHIIMH

WHaukaTopsl  JAOCTH:KEHHSI KOMIETEHINH

JAHHOM JUCHHILIHHBI

AJIs OIIeHO‘-leIe cpeacrea TEKYLIEro
KOHTPOJIsA H HpOMe)KyTO'lHOﬁ
aTreCcranumn

OIIK-1. Crocoben

3Haer palroOHaJIbHBIC CIIOCOOBI MMPUMCHCHUA

Texyimuii KOHTPOJIb:

MIPUMEHSITh €CTECTBEHHOHAYYHBIX 3HAaHUH, OCHOBBI MAaTEMAaTHKH, JlabopaTopHbIe pabOTHI IO TEMaM
€CTECTBCHHOHAYYHBIC M | ()U3UKH, BEIYUACIUTCILHOU TEXHUKH U Tema 1. HexoTopbie U3BECTHBIE
oOmIenHXKeHepHBIE [IPOrPaMMUPOBAHHUS. MOJIENIA MaTeMaTHIeCKON (PI3UKI
3HAHUS, METOIBI Tema 2. 3agaun XUMHUYECKONH KHHETHKHA
MaTeMaTH4eCKOIo YMeer paluoHaIbHO IPUMEHSTh eCTeCTBEHHOHay4HbIe | Tema 3. Martemarndeckast Teopus
aHanusza u 3HAHMS, PELIATh 3a4a4l BEIUUCIUTEILHOTO U 00pBOBI 3a CyIIIECTBOBAHNE
MOJEIUPOBAHUS, AHATTUTHICCKOTO XapaKTepa B 00JIACTH Tema 4. MozaenmpoBaHue POLIECCOB
TEOPETUYECKOTO U MaTeMaTH4ECKOI0 MOIETUPOBAHUS. muddy3un u nepeHoca
SKCIIEpUMEHTAIILHOTO Tema 5. Henuneitnble Moaenu
HCCIIEeIOBaHUs B BrnaneeT criocoOHOCTBIO paI[OHATEHO IPUMCHSTh Tema 6. JluHamuika copOIIMU ra30B
po¢eCCHOHATBHOM €CTECTBEHHOHAYYHBIE 3HAHUS; HABBIKAMU Tema 7. MonenupoBaHHUE CIIOAKHBIX
JIeATETbHOCTH HCCIIeIOBAaHUS MaTeMaTUIECKUX MOJIETIEH peleHus 00BEKTOB

MPaKTUYECKHUX 3a]]a4 METOIaMH MaTeMaTU4ECKOTO

aHanu3a u AudGepeHIHaIbHBIX YPaBHCHHH. [IpoMexyTouHas aTTecTalus:

3auem, Dxzamen

OIIK-6 3HaeT COBpeMEHHBIE CHOCOOBI aHamm3a W pa3paboTku | TecTHpoBaHWE IO TEMaM
Criocoben OPraHN3alMOHHO-TEXHUUECKUX TPOLIECCOB ¢ | Tema 1. HekoTopbie U3BECTHBIE
aHAIU3UPOBATH U MIPUMEHCHUEM OCHOBHBIX METOJOB MAaTEeMAaTHYeCKOTO | MOJEIH MaTeMaTHIeCKOH (HH3UKH
pa3pabaTbIBaTh MOJEIUPOBaHUs, OCHOBHBIE MareMaruueckue monenu | Tema 2. 3agaun XUMHUYECKOW KUHETUKH
OpraHu3alMOHHO- BO3MOJKHBIE c(hephl HX MPIIOKCHHH. Tewma 3. MaTtematudeckasi TEOpHs
TeXHUUYECKHE U 00opBOBI 32 CYIIECTBOBAHHE
SKOHOMHYECKHE YMeer aHamuzupoBaTh M caMocTosATenbHO 1o | Tema 4. MoaenupoBaHue MPOIIECCOB
MIPOILIECCHI C 3aJ1aHHOMY aJIrOpPUTMy paspabatbiBath | quddy3un u nepeHoca

MMPUMEHCHUEM MCTO/I0B
CUCTEMHOI'O aHalIn3a u
MATEMATUYCCKOI'O
MOACINPOBAHUA

OpraHrn3alluOHHO-TEXHUYCCKUC MpOUECChL C
MPUMEHCHUEM OCHOBHBIX MCTOJO0B MaTeMaTUYCCKOT'O
MOACINPOBaHUA, peuiaThb CTaHJapTHBIC
HpO(I)eCCPIOHaJ'ILHBIe 3aga4y ¢ NPpUMCHCHHUEM METOHOB
MaTeMaTu4eCKOro MoJACJIMpOBaAHM.

Brnaneer criocoOHOCTBIO aHATM3UPOBATH U
CaMOCTOATENBHO MO 3aJJAHHOMY alITOPUTMY
pa3pabaThIBaTh OpPraHU3alMOHHO-TEXHUUECKHE
IIPOLIECCHI ¢ IPUMEHEHUEM OCHOBHBIX METOJIOB
MaTeMaTH4ECKOr0 MOJAEIUPOBAHUS, METOAAMHU
pelleHus 3a/1a4 U JOKa3aTeJIbCTBA yTBEPKACHUN B ATOU
obnactu.

Tema 5. Henuneitnbie Mogenu
Tewma 6. JluHamMuka copOIiK ra30B
Tema 7. MonenupoBaHHUE CIIOAKHBIX
00BEKTOB

[IpomexxyTodHas aTTeCTAIU:
3auem, Dxzamen

2. Kputepun onieHnBaHusi cpopMUpPOBAHHOCTH KOMIeETEeHIIHI

Kommner 3auTeHo He 3auteHo
eHIHS Broicokuii ypoBeHb | CpeaHuii ypoBenb | Huzkmii ypoBenb | Huxe MOporoBoro
(OTIMYHO) (xopo1uo) (YA10BJ1€TBOPUTEJIBLHO) YPOBHS
(86-100 6anoB) (71-85 6ansoB) (56-70 6ansioB) (Hey10BJIETBOPHUTEb
HO)
(0-55 6asn10B)
OIIK-1 | 3uaer pauuoHanbHble | 3HAeT OCHOBHBIE | 3HaeT otnenbpHble | He 3Haer
CIocoOBI NPUMEHEHHUS | PAlMOHANBHBIC CIOCOOBI | PallMOHATBHBIE  CIIOCOOBI | palliOHAIBHBIC
€CTECTBEHHOHAYUYHBIX MIPUMEHEHUS MIPUMEHEHHUS CcrocoObI IPUMEHEHUS
3HAHWH, OCHOBBI | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
MaTE€MAaTHUKH, ¢bu3uKy, | 3HAHUH, OCHOBBI | 3HAHWH, OCHOBBI | 3HAHHM, OCHOBBI
BBIYHCITUTEIILHON TEXHUKH | MaTeMaTUKH, (u3uMKH, | MAaTEeMaTUKH, (busuky, | MaTeMaTUKH, QU3UKH,
1 IPOTPaMMHUPOBAHUS BBIYHUCITUTEILHON BBIYHCITUTENLHON TEXHUKH | BBIYUCIUTEIBHON
TEXHUKHU u|u MPOTPAMMHPOBAHUS, | TEXHUKU U
MIPOTPpaMMHPOBAHUS, JIOTyCKast TUNHUYHBIE | POTPAaMMHUPOBAHUS
JIOIycKast omuOKH TpU OTBETE Ha
HE3HAYUTEIBHBIC OMMOKU | BONPOC WM  PCHICHUU
IpU OTBETE HA BOIPOC | MOCTABIEHHOMW 3a/lauu
Wi pelieHuu
MOCTABJICHHOM 3aJ1auK




Ymeer pauuoHanbHO | YMmeeT panMoHaibHO | YMeer paunonansHo | He ymeer
MIPUMEHSTH MPUMEHSTH MPUMEHSTH panMoHaIbHO
€CTECTBCHHOHAYYHBIC €CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYYHbIE MIPUMEHSThH
3HAHMS, pelarh 33Jayd | 3HaHWS, pellaTh 3a/Jaud | 3HaHWS, peIlaTh 3aJadd | €CTECTBEHHOHAyYHbIE
BBIYHCIIUTEIHHOTO U | BBIYUCIHUTEIHHOTO U | BBIYMCIHTEIHHOTO W | 3HaHWS, pelaThb 3a/1a4u
AQHAJIUTHYECKOTO AQHAJIUTHYECKOTO AHAJUTHYECKOTO BBIYHCIIUTEIHLHOTO U
xapaktepa B  oOjacTu | xapakrepa B 00JlacTd | Xapakrepa B OOJIACTH | aHAIUTHYECKOTO
MaTeMaTHIeCcKOTro MaTeMaTHIECKOTO MaTeMaTHIECKOTO Xapakrtepa B o0nactu
MOJIEITMPOBAHHS MOJIETIMPOBaHM, MOJETIMPOBaHM, MaTeMaTHIeCKOTo
JIOIyCKast JIOIyCKast TUIIMYHBIC | MOJAEIUPOBAHUSA
HE3HAYHUTEIbHBIC OMNOKK | OMMOKH IIPH OTBETE Ha
P OTBETE HAa BONPOC | BONPOC WIM  PEIICHUH
I peLIeHn: | IOCTaBJIEHHOH 3a1a4un
[IOCTABJICHHOM 3a/1a4Hu.
Bnaneer  cmocoOHocThlO | Brnageer cmocobHocThio | Brnameer  cnocoOnocthio | He Biageer
palMOHAIBHO MNPUMEHSTH | PAlMOHAJIBHO NPUMEHSTH | PAllMOHAIBHO IPUMEHSTH | CHOCOOHOCTHIO
€CTECTBEHHOHAYYHbIC €CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYYHbIE panroHaIbHO
3HAHHMS; HaBbIKAMU | 3HAHUS; HaBBIKAMHU | 3HAHUS; HaBbIKAMU | IPUMEHSTh
HCCIIeJOBAHMS UCCIIEJOBaHUS UCCIIeOBaHUS €CTECTBEHHOHAYYHbIE
MaTEeMaTHYECKUX MOJENEeH | MaTeMaTHYECKUX MaTEeMaTHYECKUX MOJeNeH | 3HaHWs; HaBBIKaMH
pemIeHus]  MPaKTHYECKHX | MoJeIeH pELICHUs | pelIeHNs  NPaKTHYECKUX | MCCIEAOBAHUS
3amadq METOJaMH | TPAKTHIECKUX 3amad | 3amadq METOJaMH | MaTeMaTHYECKUX
MaTEeMaTHYECKOTO aHaIH3a | METOIAMH MaTEMaTHYECKOTO aHaIM3a | MOAEJEH peleHus
u muddepeHInaNbHBIX | MaTeMaTHIECKOTO " muddepeHManbHbIX | TPaKTHYECKUX 3a/1ad
YPaBHEHHUH. aHanu3a U | ypaBHEHUH, JIOIIyCKas | METoAamMu
i depeHnnanbHbIX TUNWYHBIE OIIMOKKA TIPH | MaTeMaTHYeCKOTo
YpaBHEHHH, JIONyCKasi | OTBETe Ha BONPOC WIHM | aHAIW3a U
HEe3HAYMTENbHbIC OMIMOKK | PEIIeHHH  MOCTaBJICHHOH | muddepeHumanbHbIx
NPy OTBETE Ha BONPOC | 3a/a4u. ypaBHEHHH.

nIn peuICHUN
ITOCTaBJICHHON 3aJa4u.

OIIK-6

3HaeT COBpeMEHHBIE
CHOCOObI aHAIH3A U
pa3paboTku
OpraHU3aIOHHO-
TEXHHMYECKUX MPOLECCOB C
MIPUMEHEHNEM OCHOBHBIX
METO/I0B
MaTeMaTH4eCcKoro
MO/JICJTMPOBAHHS,
OCHOBHbBIE
MaTeMaTH4ecKHe MOJIEIN
BO3MOJXKHBIE C(EpBI NX
MIPUIIOKEHUN

3HaeT COBpEMEHHBIC
CIIOCOOBI aHaNN3a U
pa3paboTku
OpraHU3alOHHO-
TEXHUYECKHX TPOIIECCOB
C MPUMEHEHHEM
OCHOBHBIX METOJIOB
MaTeMaTH4eCKOro
MO/JICTTUPOBAHMS,
OCHOBHbBIE
MaTeMaTHYeCKHe MOJIEIN
BO3MOXHBIE CHEphl UX
NPWIOKEHUH, TOITycKast
HE3HAYMTENbHbIE OLINOKH
IIPU OTBETE Ha BOIIPOC
WY pEeLIeHUH
TIOCTaBJIEHHOH 331a4n

3HaeT COBpEMEHHBIC
CIOCOOBI aHaNn3a U
pa3paboTku
OpraHu3alOHHO-
TEXHUYECKHX TPOLIECCOB C
NPUMEHECHUEM OCHOBHBIX
METOZIOB
MaTeMaTH4eCcKOro
MO/JICTTUPOBAHMS,
OCHOBHbBIE
MaTeMaTHYeCKHe MOJIEIIN
BO3MOXHBIE CEephl UX
NIPWIIOKEHUH, 01Ty cKast
TUIWYHBIE OIINOKU TPH
OTBETE Ha BOIIPOC WIIN
pELICHUH OCTaBIEHHOM
3a7a4u

He 3HaeT coBpeMeHHBIE
CIocO0bI aHaNU3a U
pa3paboTku
OpraHu3alOHHO-
TEeXHUYECKHX
HPOLIECCOB €
MIPUMEHEHHEM
OCHOBHBIX METOJIOB
MaTeMaTH4ecKoro
MO/JICIIMPOBAHMS,
OCHOBHBIE
MaTeMaTHYeCKUe
MO/JIETIH BO3MOJKHBIC
cepsl X MPUITOKEHNH

YMeeT aHaTU3UPOBATh U
CaMOCTOSITENILHO T10
3aJaHHOMY QJITOPUTMY

VYMeer aHaTM3MPOBATH U
CaMOCTOSATENBHO T10
3a/JaHHOMY JITOPUTMY

VYMeer aHanU3MpPOBATh U
CaMOCTOSTENBHO 110
3aJaHHOMY QJITOPUTMY

He ymeer
aQHAIN3UPOBATH U
CaMOCTOSTENBHO 110

pa3pabaTbIBaTh pa3pabaTbIBaTh pa3pabarbIBaTh 3aJaHHOMY QJITOPUTMY
OpraHU3aIIOHHO- OpTaHHU3aI[IOHHO- OpTraHU3aIIOHHO- pa3pabarbIBaTh
TEXHUYECKHE IIPOLIECCHI C | TEXHWYECKHE MPOIECCHl | TEXHHYECKHE IPOIECCHI C | OpPraHM3alHOHHO-
MIPUMEHEHNEM OCHOBHBIX C IPUMEHEHHEM MIPUMEHEHNEM OCHOBHBIX TEXHUYECKHE

METOJIOB OCHOBHBIX METO/I0B METOZIOB IIPOLIECCHI C
MaTeMaTUYECKOro MaTEMaTHYECKOTO MaTEMaTHYECKOTO MPUMEHEHHEM
MOJIENUPOBAHMUS, PELIaTh MOJIEIUPOBaHMs, PEIaTh | MOAEIUPOBAHUS, PELIATh OCHOBHBIX METO/IOB
CTaH/apTHbIE CTaH/IapTHHIC CTaHJapTHbHIE MaTEMaTUYECKOTO
npodeccroHaIbHbIE npodeccroHabHbIE npodeccroHabHbIE MOJIEJIUPOBAHMUS,
3aJauu C IPUMEHEHUEM 3aJauu ¢ IPUMEHEHUEM 3aJauu ¢ IPUMEHEHUEM pewarh craHIapTHbIC
METOIOB METOJIOB METOJIOB npodeccroHabHbIE
MaTeMaTHIeCKOTro MaTeMaTHIECKOTO MaTeMaTHIECKOTO 3a7a4¥ C IPUMEHEHHEM
MOJIEITMPOBAHHMS MOJICTIMPOBAaHHU, MOJECTIMPOBAHHU, METOJIOB




JA0ImyCKasa JAO0IMyCKad TUIIMYHBIC MaATEMaTU4YCCKOI'oO
HE3HAYHUTENILHBIE OIIMOKU | OIIHOKU Ipyu OTBETC Ha MOACJINPOBaHUA
IIpyU OTBETEC HAa BOIIPOC BONPOC WJIN PCHICHUU
WA peIICHUN MOCTaBJICHHOH 3a1aun
MOCTaBJICHHON 3aa4um
Brnaneer CITIOCOOHOCTHIO Brnaneer CIIOCOOHOCTRIO Bnaneer CIIOCOOHOCTHIO He Bnageer
AHaJIU3UPOBATh U AHAJIU3UPpOBATh U AHAJIU3UPOBATh U CITOCOOHOCTHIO

CaMOCTOSATENFHO TIO
3aJaHHOMY QJITOPUTMY
pa3pabarbIBaTh
OpTraHM3aIMOHHO-
TEXHUYECKHE TPOIIECCHI C
MIPUMEHEHUEM OCHOBHBIX
METOJIOB
MaTeMaTH4eCKOro
MOJICIMPOBAHHUA,
METOJIAMHU PELICHUS 3a/1a4
U JI0Ka3aTeIbCTBA
YTBEPKACHUN B 3TOU
obmactu

CaMOCTOSITENIBHO IO
3aJaHHOMY QJITOPHTMY
paspabaTbIBaTh
OpraHU3alIOHHO-
TEXHUYECKHE TPOLECCHI C
MPUMEHEHUEM OCHOBHBIX
METOZIOB
MaTeMaTHYECKOTO
MO/JICJIUPOBAHMUA,
METOJAMH PEeIICHUs
3a/1a4 ¥ JoKa3aTeabCcTBa
YTBEPKICHUI B 3TOU
obactu, nomyckas

HE3HAYHUTEJIbHBIC OIIMOKU
IIpyU OTBETC Ha BOIIPOC
HJIN pCHICHUHA
ITOCTABJICHHOU 3agaqdun

CaMOCTOSTENBHO MO
3aJJaHHOMY aJITOPUTMY
pa3pabaTbiBaTh
OpraHU3aIIOHHO-
TEXHUYECKHE TPOLECCHI C
MPUMEHEHUEM OCHOBHBIX
METOZIOB
MaTeMaTHYECKOTO
MO/JICJIUPOBAHMUA,
METOJAMH PEIIeHHUS 3a/1a4
U JI0Ka3aTeIbCcTBa
YTBEPKICHUI B 3TOU
obnactu, nomyckas
TUIWYHBIE OIINOKU TIPH
OTBETE HA BONIPOC WU
pEIIEeHNH NOCTABIEHHON
3aJauu

aHATM3UPOBATh
CaMOCTOSTENBHO 110
3aJaHHOMY aJITOPUTMY
pa3pabartbIBaTh
OpTaHHU3aIIOHHO-
TEXHHYECKHE
IIPOLIECCHI C
MIPUMEHEHHEM
OCHOBHBIX METO/IOB
MaTeMaTHYECKOTO
MOJICIUPOBAHMUA,
METOJAMH PELICHUs
3ama4 u
JIOKa3aTeIbCTBA
YTBEP>KIACHUI B 3TOM
obmactn

3. Pacnipenesienne oeHOK 3a JOPMBI TEKYIEr0 KOHTPOJISI H MPOMEKYTOYHYIO ATTECTAIIHIO

5 cemecTp:
Tekylwuii KOHTPOJIb:
JlabopaTopHbie pabOTHI IO TEMaM

Tema 1. HexkoTopsle H3BECTHBIE MOJIENIN MaTeMaTHIECKOH (pr3nku

Tema 2. 3amauy XUMHUYECKOH KUHETUKU
Tema 3. Marematndeckas Teopust 00pbOBI 32 CYIIECTBOBaHUE
MaxkcumainbsHoe konmyectBo 6auios o bPC - 30.

TecTupoBaHue

Tema 1. HexkoTopsie H3BECTHBIC MOJIEII MaTEMAaTHIECKOM (pr3uKH

Tema 2. 3agaun XUMHUIECKOH KHHETUKHA
Tema 3. Marematunyeckast TeopHsi OOpbObI 3a CyILIECTBOBAHHE
MakcumansHoe koruecTBo 6amios mo BPC - 20.

Htoro 30+20=50 6amnos

6 cemectp

Texkymuii KOHTPOJIb:

JlabopaTopHsie pabOTHI IO TeMaM

Tema 4. MogenupoBaHue mporeccoB TudpGy3un 1 mepeHoca
Tema 5. HenuneitHbie MO

Tewma 6. JlnHaMuka copOIH ra30B

Tema 7. MoaenupoBaHue CIOXKHBIX 00bEKTOB
MaxkcumanbHoe KorndecTBo 0amios mo BPC - 30.

TectupoBanue

Tewma 4. MoaenupoBanue nporieccoB muddy3un u nepeHoca
Tema 5. Henuuneitable Mmoenu

Tema 6. [lnuHamMuka copOIMy ra30B

Tema 7. MoaenupoBaHUe CI0KHBIX 00BEKTOB
MaxkcumanbsHoe koimdectBo Oamios mo BPC - 20.

Hroro 30+20=50 Gamios

IIpomexyTouHas aTTecTanus - 3a4eT — 50 6a/UIOB, 3K3aMeH-50 6auIoB.




IIpomMexxyTo4Has aTTeCTAUs MPOBOAUTCS MMOCIIC 3aBEPIICHUS U3YUYCHUS TUCIMIUIMHBI WK €€ YacTh B popme, onpeaensieMoi
Y4eOHBIM ITAHOM OOpa30BATENbHON MPOrpaMMbl C IIETBIO OICHHUTh PAa0OTy OOYYaIOIIErocs, CTENCHb YCBOCHUS
TEOPETHICCKUX 3HAHUMN, YPOBCHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIUH.

ITo mucuMITIMHE MPEIYCMOTPEH 3a4eT B 5 ceMecTpe, 3K3aMeH B 6 ceMecTpe. [IpenogaBarenb, MPUHUMAOINIUI 3a4eT/3K3aMeH
oOecreynBaeT ClIy4ailHOE pachpe/elicHHe BapUAHTOB 3a4CTHBIX/IK3aMCHALMOHHBIX 3aJaHUN MEKIYy OOYYarONIMMHUCS C
TTOMOIIIBIO OMJIETOB W/MIIH C TIPUMEHEHNEM KOMIBIOTEPHBIX TEXHOJOTHIA; BIpaBe 3a4aBaTh 00YJIAIOMEMYyCsl TOTIOTHUTEIbHEIC
BOIIPOCHI U 1aBaTh JOTIOTHUTEIBHBIC 3aJaHUsI IOMUMO TeX, KOTOPBIE YKa3aHbI B Oniere.

3aueT/3K3aMeH MPOBOAUTCS MO Omteram. B xakmoMm OmiieTe Ba OIEHOYHBIX CPEACTBA: YCTHBIM MM MHCHMEHHBIA OTBET Ha
BOTIPOC U MIPAKTHYECKOE 3a/IaHUE.

YcTHBIHM WM THCEMEHHBIH 0TBeT — 20 6aios.

[Ipakrryeckoe 3ananue — 30 6amoB.

Hroro 20+30=50 6anmos.

OO0111ee KOIMYECTBO OaJUIOB MO JAUCHUILIMHE 32 TEKYIINI KOHTPOJIb U IPOMEXYTOUHYIO aTTectaruo: 50+50=100 6anos.

Bunel oneHok:

Juis ak3amena

86-100 — otimyHO.

71-85 — xoporo.

56-70 — yIOBIETBOPHUTEIHHO.
0-55 — HeynOBIETBOPUTEIHHO.

st 3avera:
56-100 — 3auTeno.
0-55 — e 3auTeHO

4. OueHo4YHbIe CpeACTBA, MOPSIAOK UX MPUMEHEHHUS U KPUTEPUHU OlleHUBAHUS
4.1. OuleHOYHBbIE CPEICTBA TEKYIIEro KOHTPOJIS
4.1.1. JIabopaTopHble padoThI
Tema 1. HexkoTopsie H3BECTHBIC MOJIEII MaTEMAaTHIECKOM (pr3uKH
Tema 2. 3amauy XUMHYECKOM KUHETUKU
Tema 3. Marematndeckas Teopust 00pbOBI 32 CYIIECTBOBaHUE
Tewma 4. MogenmpoBaHue mporeccoB U Gy3un U mepeHoca
Tema 5. Henunelinsle Mogenu
Tewma 6. Jlunamuka copOIiK ra30B
Tema 7. MoenipOBaHUE CI0KHBIX 00BEKTOB
4.1.1.1. ITopsinox npoBeaeHUs.

JlabopaTopHbie pabOThI IPOBOSTCS B YACHl Ay JUTOPHOU PaOOTHI.

Iepen BBITIONHEHHEM Ka)I0¥ pabOThI CTYICHTHI-0aKalIaBPhl JOJIKHBI [IPOPAbOTaTh COOTBETCTBYIOIIMN MaTepua,
WCIIOJB3YSl KOHCTIEKTHI TEOPETUUECKHX 3aHSATUH, MEPUOUIECKIE U3IaHuUs, YUeOHO-METOINIECKUE TTOCOOUS U YUEOHUKH.

[To oxoHYaHWH 3aHATHI CTYIEHTH O(QOPMILTIOT OTYET 10 KaXKI0H paboTe, COOoaast CIeayonyo Gopmy:

e HammeHoBaHHe TeMEl,

Lenp paboTsr;
3amaHue U co/iep)KaHue BHITOIHEHHOH padoTEHI,
ITucbMeHHbIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
BrIBoj1pI IO TIpOIETaHHON padoTe.
CnHcoK UCTIONB30BaHHBIX UCTOYHHUKOB.
4.1.1.2 Kputepuu oleHUBaHUS
27-30 6aJ1JI0B CTABUTCS, €CJIM 00y YAKOIIHIICS:
IIpaBunbHO BBINOJNHUA Bece 3azaHus. [IponeMOHCTpuUpOBan BBICOKMM YPOBEHb BiaaeHUs MarepuanoM. IIposiBieHsl
MPEBOCXOJTHBIE CIIOCOOHOCTH IIPUMEHSTh 3HAHHS U YMCHHS K BHIITOJTHCHHIO KOHKPETHBIX 33 IaHHH.
22-26 6aJ10B CTABUTCS, €CJIH 00y YA OIIHIICH:
[IpaBrabHO BBITOTHII OOJBIIYIO YACTh 3aJaHui. [I[pUCYTCTBYIOT HE3HAYHTEIbHEIC OITUOKH. [IpoIeMOHCTPUPOBAH XOPOIIHI
YPOBEHb BIAJCHUs MarepuanoM. I[IposBICHBI CpelHHE CIIOCOOHOCTH NIPUMCHSTH 3HAHUS M YMCHHS K BEITIOJTHCHUIO
KOHKPETHBIX 33aJJaHHU.
18-21 6anaoB cTaBUTCS, €CJTU 00YIAKOIIHIACS:
3amaHus  BBIIOMHWI Ooiee deM  HamoyoBWHY. IlpucytcTByroT — cepbé3mple  ommbOkn.  [IpomemoncTpHpoBaH
YIAOBIETBOPUTEIBHBIN YPOBEHb BIIAJCHUS MaTepHaioM. [IposBIeHBI HU3KHE CIIOCOOHOCTH NMPUMEHSTh 3HAHUS M YMEHHS K
BBITTOJTHEHUIO KOHKPETHBIX 3aaHHH.
0-17 6a,1710B CTABUTCS, €CJIH 00yYAIOLIUICSI:
3amaHus BBIIONHWI MEHEe 4YeM HamoJoBHHY. IIpogeMOHCTpHpOBaH HEYIOBICTBOPUTEIBHBI ypPOBCHb BIAJCHHS
MaTepuaioM. IIposBICHBI HEIOCTAaTOYHBIE CIOCOOHOCTH IPUMEHSTh 3HAHUS M yYMEHHSA K BBIIOJHEHHWIO KOHKPETHBIX
3aJaHuH.
4.1.1.3. ConepxaHne OLCHOYHOT0 CPEACTBA



Jlabopatophras padota Ne 1

"JIBIDKEHHE Tell B Cpefie C y4eTOM TpeHus"

3aganust K 1abopaTopHOil pabore

1) Beinucath MaTeMaTH4ECKyt0 MOAEINb, ONPEIETUTH COCTaB HA0Opa BXOAHBIX MTApaMETPOB U X KOHKPETHBIE YHCIIOBBIE
3HAYCHMS.

2) CropoexTupoBaTh MOJIB30BATEIbCKUI HHTEP(EHC IPOrpaMMBI MOJICITUPOBAHHMS, 0Opaias oco0oe BHUMaHHE Ha (OPMBI
MPE/ICTABIICHUS PE3YJIbTATOB.

3) pa3paboTaTh caMOCTOSATENBHO MIPOTPaMMy HHTETPHPOBAHMUS CHCTEMBI OOBIKHOBEHHBIX TU(epeHIINaIbHbIX YPaBHEHHUH ¢
OLICHKOM TOYHOCTH PacueTOB.

4) IlpomsBecTr OTIIAAKY U TECTHPOBAHUE pa3padOTaHHOM MPOrpaMMBI.

5) BBINOIHNTH KOHKPETHOE 3aJJaHNE U3 CBOETO BapHaHTa PaOOTHI.

6) KadecTBeHHO NMpoaHaNU3UPOBATh PE3YIIbTAThl MOAEINPOBAHUSI.

7) Co3maTb TEKCTOBBIH OTYET I10 JJAOOPaTOPHOIl padoTe, BKIIOYAIOIINI:

- THTYJBHBIA JHCT (yKa3aThb Ha3BaHUE PaOOTHI, HCIIOJIHUTENS, HOMEP TPYIIIBI U T.JI.);

- IOCTaHOBKY 3aJ1a4yl U OIIMCaHKe MOJIEIH;

- pe3yNbTaThl TECTUPOBAHUS IPOTPAMMBI;

- Pe3yNbTaTHl, TOJyYCHHBIE B XOJAE BBHINOJHEHHS 3alaHMs (B Pa3IHUYHBIX (HOpMax).

BapuanTel 3ananuit

Bapuanr 1. [TapamoTucT npeiracT ¢ HEKOTOPOH BBICOTHI | JIETHT, HE OTKPHIBAs MApalIioTa; Ha KaKoH BBICOTE (WK Yepe3
KaKo€ BpEMsI) EMy CIIEAYET OTKPBITh NapaIlioT, YTOOBI IMETh K MOMEHTY NpHU3eMIICHHS O€30MacHy0 CKOPOCTh (HE OONBIIYIO
10 M/c)?

Bapuanr 2. V3yunTs, Kak CBsI3aHa BBICOTA MPBDKKA C IUIOMIAJIBIO ITONIEPEYHOr0 CEYEHHs IapallioTa, YT00bl CKOPOCTh
npu3eMieHus Obula 6e30MmacHou.

Bapuanr 3. [IpomMozenupoBaTs najieHue Tejia ¢ 33JaHHBIMU XapaKTePUCTHKaMU (Maccoi, (hopMOii) B pa3IMuHbIX BSI3KUX
cpenax. M3yunTh BIusHHUE BSI3KOCTH CpeJbl Ha XapakTep JIBrbKeHus1. CKOpOCTh NBIKSHUS JOJDKHA OBITh CTOJIb HEBEJIHKA,
4TOOBI KBaJPATHYHOM COCTABIISIONICH CHUIIBI COPOTHUBIICHNSI MOKHO OBLIO IpeHeOperars.

Bapuanr 4. [IpomMozenupoBath najieHue Tena ¢ 33JaHHBIMU XapaKTepUCTHKaMK (Maccoi, (opMoil) B pa3IMYHbIX IIOTHBIX
cpenax. M3yunTh BIMsSHHE MIIOTHOCTH CPEAbI Ha XapakTep ABMKeHHA. CKOPOCTh ABM)KEHHS TOJDKHA OBITH JOCTATOYHO
00BN, YTOOBI IMHEWHOW COCTABILIIONICH CHIIBI COTIPOTHUBIICHUS MOYKHO OBUIO MpeHeOperarth (Ha OOJbIIeH 9acTH MyTH).
Bapuanr 5. [IpomoaennpoBats IBIKEHNE UCCIIEIOBATEIBCKOTO 30H/a, «BBICTPEIICHHOT0» BEPTHKAIBHO BBEPX C YPOBHS
3eMul. B BepxHei Touke TpaeKTOPHU HaJ 30HIOM PacKphIBAETCS MapallioT, U OH IJIABHO CITyCKAeTCsl B TOUKY CTapTa.
Bapuanr 6. [IpomonennpoBath IBIKECHHE HCCIIEI0BATEBCKOTO 30H 1A, «BBICTPEICHHOT0» BEPTHUKAIBHO BBEPX C JICTAIIETO
HaJl 3eMJieil camorera. B BepxHell ToYke TpaeKTOPHHM HAJ 30HJOM PacKpbIBAETCsI MApallioT, ¥ OH IJIABHO CITyCKaeTcs Ha
3EMIIIO.

BapuanTt 7. ['myOunHast 00M0a, yCTaHOBIICHHAS Ha B3PBIB Yepe3 3aJaHHOE BPEMs, COPACBhIBACTCS CO CTOSIIIETO
HETIOABIKHO TPOTHUBOJIOIOYHOTO Kopabiis. VccienoBaTh CBA3b MEXAY INIyOMHOH, Ha KOTOPOI MPOHM3OWAET B3PHIB, U
(dopmoit kopmyca (chepryeckoii, mosychepruieckoil, KareBUIHO! U T.1.).

Bapuanr 8. ['myOunHas OoM0a, ycTaHOBIIEHHAs! Ha B3PBIB Ha 33aHHO# IiIyOKHe, cOpachIBAaeTCsl CO CTOSILIETr0 HENOIABHIKHO
MPOTUBOJIOIOYHOTO Kopadisi. MccnenoBars CBA3b MEXy BpEMEHEM JIOCTIIKEHHs 3a1aHHO# riyOuHbI 1 (OpMOii KopIryca
(cepuueckoit, morycepruuecKoit, KarIeBUIHOW U T.1.).

Bapuanrt 9. [IpoBecT MoaenrpoBaHue B3JieTa pakeThl P 3HaUeHUsIX napameTpoB MO = 2----10 7 xr, mkon = 2----10 5 kr,
aooa = 2----10 5 kr/c, Fraru = 4----10 8§ H. OTBeTUTH Ha BONPOC, IOCTUIHET JIM PAaKeTa IPU ATUX 3HAUCHUSX [TapaMETPOB
NepBOi KOCMUYECKOW ckopocTH 7,8 km/c?

Bapmuant 10. [IpoBectu mccieroBaHne COOTHOIICHUS BXOAHBIX MapaMeTpoB MO i FTaru , mpu KOTOPHIX pakeTa JOCTUTHET
MEepBOi KOCMUYECKOW CKOPOCTH (M B COOTBETCTBYIOIIUI MOMEHT HcuepriaeT roptouee). OCTanbHble BXOHbIE TaApaMeTphbI
(ukcupoBath NPOU3BOJIBHO. [10CTPOUTH COOTBETCTBYIONIYIO (pa3oByI0 JauarpamMmy B nepeMeHHbix ( MO , Frsru ).
Bapuanr 11. Pa3paborats 1 uccie0BaTh yCOBEPUICHCTBOBAHHYIO MOJIEIb B3JIETa PAKEThI, IPUHSB BO BHUMAHHUE, YTO
peasbHble KOCMUYECKUE PAKEThl OOBIYHO IBYXH TPEXCTYIEHYAThIC U JJBUTATENIN Pa3HbIX CTYNEHEH UMEIOT Pa3HyIO CHILY
TSTH.

Bapuanr 12. [IpoMoenupoBarh JIBMKEHHE HCCIIEAOBATEIBCKOIO 30HJA, CHA0XXEHHOTO Pa3TOHHBIM [BHTaTEleM
HeOOJIBIION MOIIHOCTH, «BBICTPEIEHHOT0» BEPTHKAJIBHO BBEPX C YPOBHS 3eMJIM. B BepxHell ToUKe TpaeKTOPHUH JIBUTATEIb
BBIKJIIOUAETCS, HaJl 30H/IOM PaCKpPBIBAETCS MApPAIIIOT, U OH IUIABHO CITyCKAeTCs B TOUKY CTapTa.

Bapuant 13. IlpomonenupoBaTh JBM)KEHHE HCCIIEJOBATEIHCKOTO 30H/A, CHAOXXEHHOTO PAa3TOHHBIM JIBUraTeleM
HeOOJIBIION MOIIHOCTH, «BBICTPEIEHHOTO» BEPTHUKAJILHO BBEPX C JICTAIIETO HAJ 3eMIIei camoiieta. B BepxHeil Touke
TPAaeKTOPUH HAJ 30HIOM PACKpPBIBAETCS MAPAIIIOT, ¥ OH IIJIABHO CITyCKAETCS HA 3€MITIO.

Bapuant 14. I'myOunHas Gomba-Topriesa, cHaO)KeHHas pPa3TOHHBIM JIBUTATeNIeM, YCTAaHOBJICHHAS HA B3PHIB Uepe3
3aJaHHOE BPEMs, COPaChIBAETCS CO CTOAIIEr0 HEMOABI)KHO IPOTHBOJIOOYHOTO Kopabiis. VccienoBaTh CBSI3b MEXIY
TTyOMHOM, Ha KOTOPO# TPOM30HAEeT B3phIB, U GopMoii kopmyca (chepuueckoid, momychepruueckoi, KarieBUIHON U T.1I.).
Bapuant 15. I'myOunHas Gomba-Topriena, cHaO)XeHHas Pa3TOHHBIM JBUTATeNIeM, YCTAaHOBIICHHAS HA B3PHIB Ha 3aJaHHOM
riry6uHe, cOpackIBAacTCs CO CTOSILETO HETTOABIKHO MMPOTHBOJIONOYHOTO Kopabist. MccnenoBaTs CBsI3b MEXIYy BPEMEHEM
JOCTHXEHUs 3aJlaHHOW TiIyOMHBI M (opMmol Kopmyca (chepuueckoil, noiaycdepuyeckoii, KarnjaeBuaHON U T.1.).
Bapuanr 16. Topnena, cHabxeHHast pa3rOHHBIM JIBUTATEJIEM, HALIEIUBACTCS C OABOIHOMN JIOJKH Ha CTOSILIUHA BEPTHKAIBHO
HaJl Hell Ha/IBOJHBIH Kopabib. MccnenoBaTh CBA3b MEXy BpeMEHEM MopaxkeHHs el 1 Gpopmoit kopiryca (cdepuieckon,
noychepriyeckoi, KaruleBUIHOM U T.1.).



Bapuanrt 17. I[locTpouts TpaeKTOPUM U HAWTH BPEMEHHBIE 3aBUCMOCTH TOPU30HTAIBHOMN U BEPTUKAIBHONW COCTABIISIOLINX
CKOPOCTH M TIEpEMEILEHHUS JUTS Tella Maccoi 1 Kr, OpoLIeHHOro 1moJ yriioMm 45° K ropu30HTY ¢ HadallbHOM ckopocThio 10 M/c:
1) B Bo3nyxe; 2) B Bosie. CpaBHUTH pe3yJIbTaThl C TEMH, KOTOPBIE MOJTYYMIUCE ObI 0€3 yueTa CONpPOTHBIEHUS CPEIb
(mocnenHre MOKHO MOJYYHTh JIMOO YUCICHHO U3 TOW JK€ MOJIEIH, JIN00 aHATUTUYECKH).

Bapuant 18. Haiiti BHI 3aBUCHUMOCTH TOPH30HTAIBHON JUIMHBI ITIOJIETa TeJla W MAaKCHMaJbHON BBICOTHI TPACKTOPHH OT
OJTHOTO M3 KO3 (PHIIMEHTOB COMPOTHBIICHHUS CPeabl, (GMKCHPOBAB BCE OCTaNIbHbIC MapaMeTpsl. [IpencTaBuTh 3Ty 3aBHCUMOCTh
rpadudecKkn 1 ToA00paTh MOAXOISIIY0 aHAINTHIECKYIO (POPMYITy, ONIPE/ICIINB €€ MapaMeTPhl METOIOM HaUMEHBIINX
KBa/IpaTOB.

Bapmuant 19. PazpaboraTs MoieIp MOoJBOTHON OXOTHL. Ha pacCTOSHUM I IO yTIIOM 00100 TIOZBOIHBIA OXOTHHUK BUAUT
HETIOJBIDKHYIO aKyily. Ha cKoibko METpOB BBIIIE HEE HA0 LETUTHCS, YTOOBI FapITyH HOMal B IEIb?

Bapmuant 20. [ToctaBUTh U pemnTh 33129y O IIOJABOJTHON 0XOTE IPH OTIOIHUTEIHHOM YCIIOBHH: aKyJia IBHKETCS.

Bapuanr 21. IIpomonenupoBaTh ABM)KEHHE HCCIIEIOBATENBCKOTO 30HJA, «BBICTPEIEHHOI'O» IO YIJIOM K FOpU30HTY. B
BEpXHEH TOUKe TPaeKTOPUU HaJ] 30HAOM pacKpbIBaeTCsl TOPMO3HOMN MapalltoT, 3aTeM 30H/ IUTaBHO JBMKETCS IO 3€MIIH.
Bapuant 22. I'myOunHast 60m0a, yCTaHOBJEHHAs Ha B3pBIB 4epe3 3aJaHHOE BpeMs, cCOpachIBAaeTCs C IBHXKYILETOCS
MPOTUBOJIOIOYHOTO Kopadisi. MccnenoBars cBA3b MEXy INTyOMHOMN, Ha KOTOPOW IIPOU30MIET B3PHIB, IPOHICHHBIM
PacCTOSIHUEM IO TOPH30HTAIU U (hopMoii kopryca (chepuyeckoil, moaychepruyeckoi, KaraeBUIHON | T.J.).

BapwuanTt 23. I'myOunHas 6oMba-Topriesia, CHaO)KCHHAsI pa3TOHHBIM JIBUTATEJIeM, YCTAHOBJICHHAS HA B3PHIB HA 3aaHHON
riryOnHe, cOpackIBaeTCs ¢ ABMKYILETOCS MPOTHBOJIOAOYHOTO KOpadis. MccnenoBats cBSI3b MEKAY BPEMEHEM JIOCTHKCHUS
3aJJaHHOH ITyOHMHBI, IPOIICHHBIM PAaCCTOSHUEM I10 TOPU3OHTAIH U (popMoii Kopmyca (chepriecKoi, momychepruiecKoi,
KaIUICBUIHOM U T.1I.).

JlabopatopHas pabota Ne 2 "MozenupoBaHne IBHKESHNS HEOSCHBIX TeJ U 3apsDKCHHBIX YacTHI'"

3ananus k 1abopatopHoiil pabote

1) Boinucare MaTeMaTH4ecKyl0 MOJElNb, ONPEAEINTh COCTaB Habopa BXOJHBIX MAapaMETPOB M UX KOHKPETHBIC YHCIIOBHIC
3HAYCHHUS.

2) [IpousBectu 0be3pa3MepruBaHie U HAWTH HAOOP 3HAYCHUH Oe3pa3MEepHBIX MApaMETPOB.

3) CripoeKTHpOBaTh MOJIb30BATENLCKUI HHTEP(EHC MPOrpaMMbl MOJIETMPOBaHHMs, 00palas 0codoe BHUMaHue Ha GopMy
MPeICTaBICHUS PE3yJIbTaTOB.

4) Pa3paboTaTh CaMOCTOSATENBHO MIPOTPaMMy HHTEIPHPOBAHHS CHCTEMBI OOBIKHOBEHHBIX AU (HepeHINATBHBIX YPaBHEHUH
MeTtosioM Pynre-Kytra 4-ro nopsixka.

5) IIpousBecTr OTIIAAKY U TECTUPOBAHUE MOJIHOW MPOTPAMMBI.

6) BBINOJTHUTE KOHKPETHOE 331aHKE M3 CBOETO BapHaHTa paboTHI.

7) KauecTBeHHO IIpOaHATM3UPOBATh PE3yIbTAThl MOJEITHPOBAHNSI.

8) Co3aTh TEKCTOBBIH OTYET IO JTA0OPATOPHON pabOTe, BKIFOTAFOIITHIA:

* TUTYJIbHBIH JINCT (Ha3BaHKUE pabOThI, UCTIOJIHUTEIIS, TPYIY H T.11.);

* IOCTAHOBKY 33/1a4H U OIHUCAHNUE MOJEIIH;

* pe3yJIbTAThl TECTUPOBAHMS IPOTPAMMEI;

* PE3yJIbTATHI, IOJY4YEHHbIC B X0/I€ BHIMOJIHEHHS 3a/1aHKs (B Pa3IM4HON Gopme);

* KQUECTBEHHBIN aHAJIN3 PE3yIbTATOB.

BapuanTts! 3aganuit

Bapwuant 1. Haiiti TpaekTopuio ABIKECHHS Tella Maccol 1 T, Hecyero 3apsia BemmauHoit = 10 -2 K, B mosne 3apsina
BenmuuuHo# Q = 5-+-10 -2 K. HauasnpHoe paccTosiHue MeXxay 3apsaaMu 1 M, HauajibHas ckopocTth paBHa 10 -1 m/c u
HarpasieHa rmoj yriom 30° k ocH, coequHstomei 3apanpl. [IpoBecTn MopennpoBaHue s Cirydast 3apsiIOB OJHOTO 3HAKA.
Bapuant 2. B ycnoBusx mpeablnymed 3agadd MpOBECTH MOJAEIMPOBAHME JUIS CIIydas 3apsIOB Pa3HbIX 3HAKOB.
Bapuanr 3. Pazpaborats Moiesb IBHIKEHHS IPAKTHYECKH HEBECOMOM 3apsKEHHOM YaCTHIIBI B AJIEKTPUYECKOM I10JIE,
CO3/IaHHOM CHCTEMOI1 IByX (PMKCHPOBAHHBIX B IPOCTPAHCTBE 3apsHKEHHBIX TEJ, B CIlydae KOT/ia 3apsHKCHHBIC Tella
HaXOJATCS B OJTHOW TUTOCKOCTH U B HEH K€ HAXOJIUTCA ABIDKYIIASICS YacTUIIA.

Bapmuant 4. Pa3paboTats MOJeNs ABIKECHNS IPAKTHUECKH HEBECOMOIT 3apsKeHHON YaCTHIBI B JJIEKTPUIECKOM II0JIE,
CO3/IaHHOM CHCTEMOI! YeThIpeX (PUKCHPOBAHHBIX B IIPOCTPAHCTBE 3apsDKEHHBIX TEJI, B CIydae KOTAa 3apsDKeHHBIE Tena
HaXOJATCS B OTHOW TUIOCKOCTH U B HEH )K€ HAXOIUTCA ABIDKYIIASICS YacTHIIA.

Bapuanr [—— 5. Wmeercs HenoaBM)KHAas 3apsDKEHHAs YacTHIA ¢ 3apsitoM Q u
skpaH. B /,“‘ \\{ TOuke A 3KpaHa HaXOJAUTCA MUllleHb. [Ipy1 KakUX COOTHOIIEHMSIX
BEJINIMHBI Pl K HavyalbHOM ckopoctd VO ABWXKYyIIeics yacTHLBI (3apsn q) U
yria ,.-"’ N 7 NPULIEIMBAHNS . OHA MTOTIA/IET B MUIIEHB? 3apsiibl 4acTHIl —
pasHbIX o’ [~ |d 3HaKOB.
Bapuant = L x 6. Toxe YCJIOBHE, YTO U B A

L a | E’”; npeApIayIe 3amgade, HO 3 z. Yo

[ e 2 PACTIONIOKEHNE YACTULl H S P
DKpaHa COOTBETCTBYET 3 A e
MPUBEICHHOMY PHCYHKY; 3apsiAbl YACTHI] IMECIOT OJMHAKOBBIE 3HAKH. N
Bapuant 7. IlpomonenupoBarh IBUKEHHE 3apsDKEHHOM YaCTHIBI MEXILY :1 P c ol a .

ITaCTUHAMU IIJIOCKOT'O KOHJACH CATOPA. Ilome KOHIACHCATOpa CYUTATh OJAHOPOIHBIM,
HavaJibHass CKOPOCTb YaCTHUILIbI HAIIpAaBJICHA MapaJlJICJIbHO IJIACTUHAM. I'I&lCTI/IIIy CUUTATb NPAKTUYCCKU HEBECOMOM.



Bapuanr 8. [IpoMoaennpoBarts IBHXEHHE JIETKOTO (IIPAKTHYECKH HEBECOMOT'0) 3apsHKEHHOTO Tella ChepruecKoi (opMEI
MEXJy TOPU30HTAJIbHBIMU IUTACTUHAMU MJIOCKOTO0 KOHAECHCATOPA C YYETOM CONPOTHBICHUS BO3AYXa, HAXOSIETOC MEXKTY
ITaCTHHAMU.

Bapuanrt 9. Jlerkas 3apspkeHHasl 4acTUIA aJaeT BEPTUKAILHO BHU3 (T1OJ] BIMSIHUEM CHIIBI TSHKECTH) Ha OIHOMMEHHO
3apsDKEHHYIO IUIaCTHHY (HayalbHas CKOPOCTh 00ECIeuMBaeT ABMIKEHHE BHU3 HE3aBUCHMO OT COOTHOIICHHMS CHIIBI
TSDKECTH W CHIIBI BJIEKTPOCTATHIECKOTO OTTalKuBaHuA). [IpoMomennpoBaTs ABMKEHNE YaCTHIIBI, CIUTASI TIOJIE, CO3IaHHOE
IUIACTUHOM, OTHOPOIHBIM.

BapuanT 10. Jlerkas 3apspkeHHas 4acTULA BIETAET B OJHOPOAHOE M0JIE, CO3JAHHOE TOPU30HTAIBHO PaCON0KEHHBIMU
INIACTMHAMU KOHZAEeHcaTopa. I[poMoaenrpoBaTh ee TpaeKTOPHIO, YUUTHIBASI CUITY TSXKECTH M JIEKTPOCTATUYECKYIO CHITY.
BapuanT 11. To e, 4TO U B IpebIAyIIEM BapHaHTE, HO IJIACTHUHBI KOHJIEHCATOPa PacIoI0KEHbl BEPTUKAIBHO.

Bapmanrt 12. To e, uTo u B BapuanTe 11, To mIacTHHB KOHASHCATOPA PACIIONOKESHBI HAKIIOHHO.

Bapuant 13. Haiitu TpaexTopuio mosera KomeTsl, 3ajieTeBileil B CoJIHEUHYIO CHCTEMY, Y KOTOPOM Ha pacCTOSIHUU OT
Comana 100 actporommdeckux exuam (1 a.e. = 1,5----1011 m ~ paccrosaue ot 3emiu 1o Comaira) ckopocts (V = 10 kM/c)
HarnpasJeHa 1noa yriom aooo = 30° k ocu «koMmera —ComnHuey. SIBnsercs nu ata Tpaekropus 3aMKHyToH? Eciu «za», To
CKOJIBKO JUIUTCS I Hee Nepuoz nosiera?

Bapuanr 14. B ycnoBusix npenpiynieii 3aiauu noooparhk To 3Ha4€HHE YIia o, IpU KOTOPOM TPAaeKTOPHsI U3 He3aMKHYTO#
MPEBPAIIAETCs B 3aMKHYTYIO (CKOPOCTb V (PUKCHPOBAHA).

Bapuanr 15. B ycnoBusix 3amaun u3 BapuanTa 14 mogodpars To 3Ha4€HHE CKOPOCTH V, TPA KOTOPOM TPAEKTOPHUS U3
HE3aMKHYTOH MpeBpaIIaeTcs B 3aMKHYTYIO (YToil o (PMKCHPOBAH).

Bapmnanrt 16. [IpoBepuTh B KOMIBIOTEPHOM SKCIEPHUMEHTE BBIIOJIHUMOCTB BTOPOTo 3akoHa Kemnepa, onpenenstomero
JBIDKEHNE HEOSCHBIX TEII 110 3aMKHYTOH TPaeKTOPHUH.

Bapuanr 17. IIpoBepuTh B KOMIBIOTEPHOM HSKCHEPUMEHTE BBIIOIHUMOCTb TPETHEro 3akoHa Kemnepa, onpenensomero
JIBIDKEHUE HEOECHBIX TeJl 110 3aMKHYTOM TPaeKTOPHUH.

Bapuanr 18. [IpoMozaennpoBars TpaeKTOPHIO IBMXKEHHSI MaJIOr0 KOCMUYECKOT0 amiapara, 3aiyckaeMoro ¢ 6opra
KOCMHMYECKOH CTAHIIMH, OTHOCUTEIBHO 3eMIIH. 3aIlyCK OCYIECTBIAETCSA MyTEM TOJYKa B HAIPaBICHUH, IPOTUBOIIOI0KHOM
JIBIDKCHHUIO CTaHLMH, 110 KacaTelbHOH K ee opouTe.

Bapuanr 19. [IpoMozaennpoBars TpaeKTOPHIO IBMXKEHHS MaJIOr0 KOCMUYECKOT0 amiapara, 3aiyckaeMoro ¢ 6opra
KOCMHYECKOHN CTaHIMH, OTHOCUTEIBHO 3eMIIU. 3aIlyCK OCYIIECTBISAETCSA MyTEM TOJMYKA B HAIPABJICHUH, COBIAAIONIUM C
HaIpaBJIEeHUEM JIBI)KCHHS CTAaHIIUH, 110 KacaTeIbHOU K ee opOuTe.

Bapuant 20. Kak Oyzer BBINISAETH IOJIET MCKYCCTBEHHOTO CIIyTHMKA 3€MIIM, €CIIM y4ecTh BO3MYIIAlolee AelHCTBHE
Jlyns1?

Bapuanr 21. Pa3zpaboTath M peann30BaTh MOJENb JBIKEHHS MCKYCCTBEHHOTO CITyTHHKA 3€MIIH IIPH y4eTe BO3/ICHCTBUS
Ha HEeTO MaJIoil TOCTOSHHOW CHJIbI, 00YCIIOBJIEHHON «COJIHEUHBIM BETPOMY.

Bapwuant 22. Cunras, yto nuxeHue JIyHsl BOKpyT 3eMiH IPOUCXOJUT NPAaKTHUECKU 0 KpyroBoi opoure,
MIPOAHAIM3UPOBATEH BO3/IEHCTBHE Ha 3Ty OpOUTY co cTopoHs! COJHIA ATl MAJIOT0 YJYacTKa ABHKCHHUS.

Bapuant 23. [IpoaHanusupoBaTh OCOOCHHOCTH JIBHXKEHUS HMCKYCCTBEHHOI'O CITyTHHMKA 3€MJIM, ABHXKYIIETOCs
MPaKTUYECKH IO KpyroBoi opbute Ha BeicoTe Mopsaka 300 kM, cBA3aHHbIE C MAJIBIM CONPOTHUBIICHHEM aTMOC(heps.
Bapuant 24. [IpoaHanusupoBaTh H3MEHEHHE KPYroBOM OpOWTHI acTepomna, ABIDKymierocss Bokpyr CoiHIa, mof
BIIMSIHHEM BYJIKAHUYECKOTO BBIOpPOCA C €ro MOBEPXHOCTH.

JlabopatopHras padota Ne 3 MOIAEJIMPOBAHUE ABTOBOJIHOBBIX ITPOLIECCOB

1. 3agava: MimeeTcs qByMepHask akKTHBHAs CpeJia, COCTOSIMIAs U3 DJIEMEHTOB, KaXKIIblil U3 KOTOPBIX MOXKET HAXOAUTHCS B TPEX
Pa3IMYHBIX COCTOSHUSX: TIOKOE, BO3OYKACHHH U pedpakTepHOCTH. [IpH OTCYTCTBUH BHEIHETO BO3ACHCTBUS, SJIEMEHT
HaxOJMTCSI B COCTOSIHUM MOKOSI. B pe3yibrare BO3AEHCTBHS 3JIEMEHT IIEPEXOINT B BO30YKJICHHOE COCTOSIHUE, IIPHOOpeTast
CIOCOOHOCTH BO30YX/1aTh COCEeTHHE 371eMEHTHI. Uepes HEKOTopoe BpeMsl IOCIIe BO30YKACHHs JJIEMEHT MEePEeKIIIovacTcs B
COCTOsIHHE peppakTEepHOCTH, HAXOISACH B KOTOPOM OH HE MOXET OBbITh BO30YKIEH. 3aTeM JJIEMEHT caM BO3BpallaeTcs B
MCXOJIHOE COCTOSIHUE MOKOSI, TO €CTh CHOBA MPUOOPETAET CIIOCOOHOCTh EPEXOANTH B BO30YKIEHHOE COCTOSIHUE.
Heo6x011M0 IpOMOIETHPOBATh IPOLECCHI, TPOUCXOIAIINE B ABYMEPHOM aKTHBHOM Ccpezie P Pa3IMYHbIX Mapamerpax
Cpe/ibl ¥ HauaJIbHOM pacrpe/ieieHun BO30YKICHHBIX DJIEMEHTOB.

2. Teopust. Paccmotpum 00001eHHY 0 MOies Bunepa - PosenOitora. MBICIEHHO pa3o0beM 3KpaH KOMIIbIOTEpa Ha
3JIEMEHTBHI, OTIpeieIIsieMble HHAEKCAMU 1, j 1 00pa3yIonuMH ABYMEPHYIO ceThb. [IycTh COCTOSTHHME KaXK/I0T0 3JIeMEHTa
onuckiBaeTcs (a3oi yi,j (t), ¥ KOHIIEHTpauuei akTuaTopa uij (t), rue t -- AUCKPETHBI MOMEHT BPEMEHH.

Ecnm aneMeHT HaxXoanTCs B OKOE, TO Oy/IeM CUNTaTh, 4To yi,j (t) = 0. Ecin Benencreue 61130cTH BO30YKICHHBIX
3JIEMEHTOB KOHIIEHTpaNus akTUBaTopa uij (t) JocTuraet moporoBoro 3HadeHus h, To 371eMeHT BO30yKIaeTcs ¥ MEPEXOIUT B
cocTosiHue 1. 3aTeM Ha ClielyIOIIeM IIare OH MEePEKIII0UaeTCsl B COCTOSIHHE 2, 3aTEM -- B COCTOSIHHE 3 | T.JI., OCTaBasiCh PH
3TOM BO30Y’KAE€HHBIM. JJOCTHIHYB COCTOSTHMS I 3JIEMEHT EPEXO/IUT B COCTOSTHHE pedpakTepHOCTH. Uepes (s - ) maros
MOCJIe BO30YKIACHUSI DJIEMEHT BO3BPAILIAETCS B COCTOSIHUE MTOKOSI.

Bynem cuntaTh, 4TO IIpH IEpPEX0/e U3 COCTOSHUA S B COCTOSTHHE 10KOs ) KOHLIEHTpaLUs aKTHBATOpa CTAHOBUTCS paBHOIA 0.
[pyu HaIMYKY COCEHETO 3IEMEHTa, HaXOAAIIErocs B BO30YKICHHOM COCTOSIHMH, OHa yBenuuuBaercs Ha 1. Eciu p
OmmKkaiimmx coceneil BO30YKAEHBL, TO Ha COOTBETCTBYIOLIEM LIare K NpeablIyIeMy 3HaYeHUIO KOHIIEHTPAIMU aKTHBATOPa
TpHOABIISIECTCS YHUCITO BO30YKACHHBIX cocemeid: uij (t + At) = uij (t) + p.

MO>XHO OTPaHUYUTLCS YIETOM OJIHKAHIINX BOCBMH COCEJHUX JIEMEHTOB.

3. Anropurm. JIst MOJETMPOBaHMS aBTOBOJTHOBBIX IIPOLIECCOB B aKTHBHOM cpejie HE00X0IMMO COCTaBHUTh LIMKII IO BPEMEHH,
B KOTOPOM BBIYHCIISIOTCS (ha3bl 2JIEMEHTOB CPEJIbl B IIOCIIEYIOIINE MOMEHTHI BPEMEHN M KOHIICHTPALMS aKTHBATOPa,



CTHpaeTCcs IpeIbIAYyILIee pacipeiesieHHe BO30YKICHHBIX 3JIEMEHTOB U CTPOUTCSI HOBOE. AJITOPUTM MOJEIIH NPE/ICTABICH
HIDKE.
1. 3aaroT 4nCIo 3JIEMEHTOB aKTUBHOM CpEJIbl, €€ MapaMeTpsl s, I, h, HauanbHOe pacnpeiesieHne Bo30yKAEHHbIX 3JIEMEHTOB.
2. Havano nukina mo t. Jlarot npupaiieHue 1o BpeMeHH: IIepeMEHHOI t MpUCcBanBaroT 3HaueHue t + At.
3. IlepeOuparoT Bce 371€MEHTHI aKTUBHOHN Cpeibl, onpenesss ux Gasbl yi,j (t + At) ¥ KOHIEHTpaIHMIo aKTUBaTOpa Ui,j (t + At) B
MOMEHT t + At.
4. O9nIIaroT YKpaH U CTPOST BO30YKICHHBIC SIIEMEHTHI aKTHBHOU CPEIbI.
7. BosBpamienue k onepanuu 2. Eciy UK 1o t 3aKOHYMIICS, -- BEIXOA U3 [UKIIA.
4. KommbrotepHast nmporpamma. Hmke npeacraieHa nporpaMMa, MOJCTHPYIOIIAs aKTUBHYIO CPEy M IPOUCXOISIINE B HEH
nporieccrl. B mporpamme 3amaHpl HagansHbIe 3HaUeHUA (a3bl yi,j (t + At) BceX 2IIeMEHTOB aKTHUBHOW CPeIbl, a TAKKe
MMEETCs UK 10 BPEMEHH, B KOTOPOM PacYUTHIBAIOTCS 3HAUEHUA Yi,j (t + At) B ciemyromuii MOMEHT t + At u
ocyIIecTBIIsIeTCs rpadMuecKuii BEIBOJ Pe3yIbTaTOB Ha 3kpaH. [lapamerpsl cpeapi r = 6, s = 13, h =5, To ecTh Ka b1l
9JIEMEHT KPOME COCTOSHHSI TIOKOSI MOXKET HaXOJUTHCSI B 6 BO30YKIEHHBIX COCTOSHHSX U 7 COCTOSIHUSX pepakTepHOCTH.
[ToporoBoe 3HaueHHE KOHLIEHTPAIUK aKTHUBAaTOpa paBHO 5. IIporpaMmMa cTpoUT 0OAHOPYKABHYIO BOJIHY, OCLMIIISTOP U
MPEIATCTBHE.
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; { Onunounast BosHa } *)
For j:=1to 45 do { OnnopykaBHas BojiHa }
Fori:=1to 13 do y[40+i,j]:=i;
(* Forj:=1to Mdo { ABypykaBHast BoiiHa }
Fori:=1to 13 do begin y[40+i,j]:=i;
If j>40 then y[40+i,j]:=14-i; end; *)
Repeat
If k=round(k/20)*20 then y[30,30]:=1; {Ocummnsrop 1}
(* If k=round(k/30)*30 then y[20,50]:=1; {OctmmsTop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[i,j]>0) and (y[i,jl<s) then yy[i,jl:=y[i j]+1;
If y[i,j]=s then begin yy[i,j]:=0; u[i,j]:=0; end;
If y[i,j] <> 0 then goto met;
For ii:=i-1 to i+1 do For jj:=j-1 to j+1 do begin
If (y[ii,jj]>0) and (y[ii,jjl<=r) then u[i,jl:=u[i j]+1;

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

For i:=21 to 70 do begin
yy[i,60]:=0; yy[i,61]:=0; {MpensitcTBre}
circle(6*i-10,500-6*60,3); circle(6*i-10,500-6*61,3); end;
For i:=1to N do For j:=1to M do
begin y[i jl:=yyl[i,j]; setcolor(12);
If (y[i,j]>=1) and (y[i,j]<=r) then circle(6*i-10,500-6%*},3);
setcolor(8);
If (y[i,j]>6) and (y[i,j]<=s) then circle(6*i-10,500-6%*},2);
end;
until KeyPressed,;
CloseGraph;
END.
5. 3aI[aHI/IH I CaMOCTOATEJIBHOT'O PEHICHUS.
1. [TosryunTe MOJIETb OAMHOYHOMN BOJHBI BO30YKIeHUsI. [IJIsI 5TOTO TOCTATOYHO OJWH U3 DJIEMEHTOB aKTUBHOU CPEIIBI
MIEPEBECTH B BO30YKIEHHOE COCTOSTHUE.
2. TIpoMoaenupyiTe ceprro aBTOBOJIH. J[jist 3TOro He0OXOAMMO, YTOOBI OJUH M3 SJIEMEHTOB COBEPIIAI IIEPHOAMICCKHIE
Kosie0aHus, TO €CTh aBTOMATHIECKH Yepe3 3aJaHHOE YMCIIO IIaroB MepexorI B BO30y)aeHHOe cocTossHue 1. Takoi
3JIEMEHT Ha3bIBAETCS OCHUIUITOPOM. JJIsl MOJTyYeHrs Cepur aBTOBOJIH CJIETyET aKTUBU3UPOBATH CTPOKY C IIOMETKOM
"Ocuumnsarop 1".



3. [Ipomoaenupyiite mudpakuo aBTOBOJH. I 3TOro HE0OX0AUMO CO3/IaTh BOJIHY, Ha IyTH KOTOPOH PAaCIIONOKCHO
MPEISATCTBHE, HATIPUMED, HETIPO3PAUHBIN IKPaH, COCTOSIINI U3 HEBO30YKIAIOUIUXCS 3JICMEHTOB, PACIONI0KEHHBIX BIIOJH
MPSIMO M BCET/1a HAXOIAIIUXCSI B COCTOSTHUU 0.

4. Vzyunte pacrpoCTpaHCHUE aBTOBOJH B JJBYMEPHOM Cpeie, COJCPKAIICH ABa MapalieIbHO PACIIOIOKECHHBIX KpaHa WA
JKpaH ¢ OTBepcTHEeM. [IpoHa0II0AaliTe AHUTHIISIMIO ABTOBOJIH, PACIIPOCTPAHSIONINXCS HABCTPEIY IPYT APYTY.

5. Tlpomoaenupyiite 3 GeKT CHHXPOHU3ALNH, COCTOSIIHUN B TOM, YTO [IPU HAIUYHH JIBYX WK O0Jiee HCTOYHHUKOB aBTOBOJIH
MPOUCXOUT MX B3aUMOJICHCTBHE, B PE3yIbTaTe KOTOPOT'O BHICOKOYACTOTHBIE HCTOYHUKH MMOABIISIOT HU3KOYACTOTHBIC. B
KOHIIE KOHIIOB HACTYIIAeT CHHXPOHU3AIHS KOJIeOaHU i1 2IIEMEHTOB Cpe/ibl: KOJIeOaH sl IPOUCXO/IST C YaCTOTOM, paBHOM
YaCTOTE BHICOKOYACTOTHOTO UCTOYHHKA. UTOOBI MPOHAOIIIONATE 3TO SIBICHHE HA KPaHE KOMIIBIOTEPA, CICIYeT
CMO/ICIIMPOBATH [[Ba OCLUILIATOPA, pabOTAIOIIUX HA pa3HbIX yacToTaX. [Jis 3TOro HeoOX0AMMO aKTUBU3UPOBATH ONEPATOPEI
¢ mometkamu "Ocmurarop 1" u "Ocmmurarop 2".

6. Ilpomonenupyiite 0Opa3oBaHne OTHOPYKABHBIX CHHPaJIbHBIX BOJH. ClipaibHbIe BOJIHBI 00pa3yroTcs Ha Kpasx (GpoHTa
BOJIHBI, TIO3TOMY JJIsl MOJIETMPOBAHMS 3TOTO MpoIiecca He0OX0ANMO B 0JIOKE HaYaJIbHBIX YCJIOBUH 331aTh IUIOCKYIO BOJIHY,
(hpOHT KOTOPOIi 0OPBIBACTCSI B CEPEMHE dKpaHa.

7. [Ipomogenupyiite 00pa3oBaHne NBYXPYKaBHBIX CITUPATIbHBIX BOJH.

8. MzyunTe 3aBHCUMOCTH YaCcTOTHI BpaIlleHIsI OTHOPYKABHOI CIIUPaIbHOM BONHEI OT TapaMeTPoOB cpensl (T, s, h). IloBTopuTe
9TOT BBIYUCIUTENBHBIN SKCIIEPUMEHT ISl IBYXPYKaBHOM BOJIHBI.

9. [IpomonenupyiiTe B3aNMOACHCTBIE CIHPAITEHBIX aBTOBOJIH C aBTOBOJIHAMH, BEIPa0AaTHIBAEMBIMH OCHIIIISTOPOM,
KOJEOIFOIIIAMCS ¢ HU3KOM YacTOTOM.

10. Uccrenyiite pacnpocTpaHeHUE W AaHUTHIISAINIO OMHOYHOTO MMITYJIECa B OTHOMEPHOH aKTUBHOM cpejie.

11. Uzyuute pactpocTpaHeHHE aBTOBOJH B OJTHOMEPHOM aKTUBHOH cpesie IpU HAJMYUHU OCHUIUIATOPA.

12. IIpomoaenupyiite pacrpocTpaHeHHUEe OJUHOYHOTO UMITYJIbCA B OJJTHOMEPHON aKTUBHOM Cpejie, MOCIeTHUN 3JIeMEHT
KOTOPOI KOHTAKTUPYET C IHEPBBIM.

13. Co3naiiTe KOMIIBIOTEPHYIO MOJIEIb PACHIPOCTPAHEHHS aBTOBOJIH B TPEXMEPHOH aKTUBHOM cpejie.

A
JlabopatopHas padota Ne 4 MOJAEJIMPOBAHUE PACITPOCTPAHEHN S BOJIHBI

1. 3agaga. imeertcs HenpepbIBHAS OJHOMEpHASI yIpyras cpena. 3a1aHpl KoJeOaHUs OTIENBHBIX 3JIEMEHTOB CPEIbI ’
CKOPOCTB PacIpOCTpaHEHHs BO3MYIIeHHsA. HeoO0X0[MMO pacunuTaTh CMEIICHHUS DIIEMEHTOB CPEIBI B TIOCIEAYIONIHE MOMEHTEI
BpPEMEHHU.

2. Teopus. 3anuiieM BOJHOBOE YpaBHEHHE:

d2&/dt2= v2d2&/dx2,

rze v -- (hazoBasi CKopocTh BOJHBI. CKOPOCTH JIF000# TOUKM Cpeibl B MOMEHT t+dt cocTaBiseT:

n(t+dt) =d&(t+dt)/dt=dE(t)/dt+d(dE(t)/dt)= n(t)+v2(d2E/dx2)dt.

Pazo06bem cpemy Ha N 2JIeMEHTOB paBHOM JJIMHBI ¢ TIaroM h, cMeIeHrne KOTOPBIX U3 MOJIOKEHUS PAaBHOBECHS 0003HAYUM
yepes &irae i=1,2, ..., N -- HoMep smemenTa. CKOpPOCTS i--TO 3JIeMEHTa B MOMEHT t+At paBHa:

Ni(t+At)=ni(t)+ 0i(t+At)At,

rae Bi(t+At) -- yCKOpeHHUe i--0ro dIIEMEHTa!

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

Toraa cMmenieHue i--oro 3j1eMeHTa B MOMEHT BpeMeHH t+At U3 TI0JIOKEHUS] PpaBHOBECH S COCTABIISIET

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

3. Anropurm. J{ist nocTpoeHus "MoMeHTalIbHO# (hoTorpadun BoHB" B TIOCIENYIONINE MOMEHTBI BPEMEHN HE00XO0IMMO
COCTaBUTb LHUKII 110 1, B KOTOPOM IIePeOHUPAIOTCS BCE DIIEMEHTBI CPE/Ibl, BBIYHUCIISIOTCS UX CMEIIEHUS U3 MOJ0KEHHs
paBHoBecwus. [Tocie aToro ctupaercs mpeasayIIas MOMeHTaIbHas (oTorpadus BOIHBI M CTPOUTCS HOBas. DTOT LUK
JIOJDKSH HaXOJUThCSl BHYTPH IIUKJIA [0 BPEMEHHU. AJITOPUTM MOJEIH MPECTABICH HIKE.

1. 3agarot uncno 31eMeHTOB N, CKOPOCTb PacIPOCTPAHEHUS BOJIHBL, a TAKXKE YpaBHEHHS KOIEOaHN OTIACTBHBIX HIIEMEHTOB
cpenbl (Hanpumep: E[1]:=2*sin(t).

2. Havano nukina o t. Jlarot npupaiieHue 1o BpeMeHH: IepeMEHHOH t IpUcBanBaloT 3HaYeHUE t+At.

3. BBIYHCIISIOT CMELIEHHE AJIEMEHTOB CPEbl, KOTOPBIE KOJICOIIOTCS 10 33/IaHHOMY 3aKOHY .

4. B nukie nepedbuparotcs Bee 31eMeHTH oT 2 10 N-1. IIpu 3ToM 3amuchIBarOT 3HAYCHUS CMEIICHUH Xi[i] B MaccuB xxii[i] u
BBIYHCIISIIOT CKOPOCTH 3JIEMEHTOB B MOMEHT BpeMeHH t+At:

Ni(t+At)=ni(t)+ v2[(&i+1-2& +Ei-1)/h2]At.

3aMKChIBas X B MaccuB etafi].




5.B OUKIIC nepe6npafoTcsi BCE€ 3JICMCHTBI U BBIYUCIAKOTCA UX CMCIICHUA 110 (l)OpMyJ'ICZ
Ei(t+A)=Ei(t)+ ni(t+At)At.
6.B OUKIIC nepe61/1pa}0T BCEC BJICMCHTBI, CTUPAIOT UX MPCAbIAYIINE 1/1306pa>1<eH1/151 " pUCYIOT HOBBIC.
7. BO3BpaHICHI/Ie K oniepanuun 2. Ecin LUKII 110 t 3aKOHYMUJICA, -- BBIXOJ U3 IIUKJIA.
4. KomnbrotepHas nporpamma. [Ipemiaraemasi mporpaMma MOAEIHUPYET IIPOXOXKACHHE U OTPAKEHUE UMITYJIbCa OT "TPaHHIIbI
pa3zena nByx 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, vv :real;
Procedure Graph_Init;
begin {- NUnnuuanuzauus rpaduxu -}
DriverVar:=Detect;
InitGraph(DriverVar,ModeVar,'c:\bp\bgi");
ErrorCode:=GraphResult;
if ErrorCode<>grOK then Halt(1);
end;
Procedure Raschet; {Pacuer cmemenus }
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; {Konen 3akperieH}
{ Xi[N]:=xi[N-1];} { He3akperuieHHbI }
end;
Procedure Draw;
begin {- BoiBox 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  {- OcHoBnas nporpamma -}
Graph_lInit;

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 KOMITBIOTEPHAs! MOJIEIh MTO3BOJISIET BBIMIOJIHUTD CEPUI0 YHCIEHHBIX SKCIIEPUMEHTOB U U3yYHUTh
CIIeyIOIINe SBJICHUS: 1) pacipocTpaHeHHE M OTPaKEHUE BOJIHBI (OJMHOYHOTO UMITYJIbCA, IyTa) OT 3aKPETICHHOTO U
HE3aKpeIJICHHOTO KOHIIA YIIPYToii cpensr; 2) nHTepQepeHnys BOJIH (OJUHOYHBIX UMITyJIECOB, I[yTOB), BO3HHKAIOIIAS B
pe3yabTaTe OTPaKEHHUS IMaJaroIieil BOIHBI IH00 M3Iy9YEeHHUS IBYX KOT€PEHTHBIX BOJH; 3) OTpakeHHE U IPOXOKICHUE BOIHBI
(OOMHOYHOTO UMITYIbCA, IyTa) Yepe3 TPAHHMITY pa3liena ABYyX cpel; 4) n3ydeHHe 3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI U
CKOPOCTH pacrpoCTpaHeHHS; 5) HaOIroieHre n3MEHEeHNs (a3bl OTPAKEHHOI BOHBI Ha T TIPH OTPAKEHUH OT CPEJIB, B
KOTOPOH CKOPOCTbH BOJIHBI MEHBIIIE.
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5. 3amanus A8 CTYICHTOB.

1. IIpomozenupyiite pacnpocTpaHeHHE BOJIHBI U €€ OTPaKEHUE OT 3aKPEIUICHHOTO (HEe3aKpEeIUICHHOT0) TPaBoro KOHIA
Cpensl B ciydae, KOT/a ee JICBBIH 3JIEMEHT COBEpIIIaeT TapMOHUIECKHE KOJIeOaHusI.

2. I3yunTe pacnpocTpaHeHHe 1 OTPaKEHHE UMITYJIbCa B CJIydae, KOr/ja JIeBbIi 3JIEMEHT CPe/bl COBEPILIII MMOJIKOJICOaHuSI.
3. IlponabimtoaaiiTe CyHepro3uLUIO BOJIH, HCITyCKAEMbIX ABYMsI DJIEMEHTaMH, KOJICOIOIIUMHUCS C PABHBIMHU (Pa3THIHBIMH)
YacTOTaMH M OTCTOSALINMH APYT OT Ipyra Ha PacCTOSHUE a.




4. ITpoMonenupyiTe BOSHUKHOBEHUE CTOSUCH BOJHBI ITPH OTPAKEHUU FapMOHHYECKOH BOJIHBI OT IIPABOT'0 3aKPEIICHHOTO
(He3aKkpeIuIeHHOT0) KOHIIA IIHYPA.

5. U3yunTe uHTEpEepeHIINIO IBYX I[yT'OB, PACIIPOCTPAHSIOIINXCS HABCTPEYY.

6. [IpoMonenupyiite oTpaskeHHe OIMHOYHOTO UMITYJIbCA OT TPAHUIIBI pas/esia ABYX CPell C Pa3sIMYHBIMU CKOPOCTSIMU
pacnpocTpaHeHust BoJH. J{ist aToro HeoOX0IMMO 3aaTh pa3IMuHble 3HAUEHHS a JUIs JIEBOI U NPaBO MMOJIOBUHOK IIHYPA.
7. cnionb3yst MOJIENb, U3YIHUTE 3aBUCHMOCTD AJIMHBI BOJIHBI OT YaCTOTHI.

] ]

SR hesasees

JlaGoparopras paGora Ne 5 MOJIEJIb SIBJIEHUM ITEPEHOCA (TEIUIOIIPOBOJHOCTD, IU®d® Y31, BA3SKOCTb)
1. 3amaua: Mimeercst npsiMOyTroibHast INIacTUHA, KO QUIMEHT TeMIIepaTypoIpOBOAHOCTH KOTOPOTO 3aBUCUT OT KOOPANHATHI
a=a(x,y). 3ajaHo HayagpHOE pacmpeaeneHue remnepaTtypsl T=T(X,y), a TaKke MOIIHOCTb qn ¥ KOOPAMHATEHI (XN, yn)
HCTOYHHKOB TCILJA. HCO6XOI[I/IMO N3YYUTb U3BMCHCHUEC TEMIICPATYPhI PA3JIMYHBIX TOUCK INTACTUHBI C TCHEHUEM BPEMECHU.
2. Teopus. YpaBHeHHE TEIIIONPOBOIHOCTH JUIS IUIACTUHBIL:
or 82T 9T
5 (@ +8_yz) + g(z,y),
rzie q(X,y) -- CKOPOCTb YBEIHUECHUS TEMIIEpaTyphl, 00yCIOBIEHHAS! HAIMYHEM B TOUKE C KOOPJUHATAMH (X,y) HCTOUHHKOB
(moryoTUTENEH Tema) Tera.
[Mpupaienne TemMrepaTypbl paBHO:

2 2
dl = a (% + 27’1;) dt + gz, y)dt.
Pa3o0beM MpsiMOYyToJIbHYIO TUIACTUHY HA 3JIEMEHTBI, 00pa3yIoliie BepTHKaJIbHbIE CTOJIOIBI ¢ HOMEPOM 1 U TOPU30OHTAIIbHbIE
CTPOKHU ¢ HOMEPOM j. [1ycTh B HEKOTOPBIH AUCKPETHBIM MOMEHT BPEMEHH t TeMIlepaTypa 3JIeMeHTa i-0ro cTojoua j-oi
cTpoku ObTa paBHa Ti,j(t). UTOOBI HANTH ee 3HAYCHHE B CICAYIOIINNA MOMEHT BpeMeHH t+dt HEOOXOIUMO YHUCIICHHO PEIIUTh
npeJicTaBiIeHHOE Bhllle AudepeHInanbHOe ypaBHEHHE OT/IENIBHO 110 CTOJIONAM U OTJIENIBHO 110 CTPOKaM.
Pemas onHOMEpHY10 3aa4y TEIUIONIPOBOAHOCTH 110 CTOJIONAM, TTOJTydaeM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti,j+1 -2Ti,j+Ti,j-1)/h2]dt+qi,jdt,
rue gi,j -- OBICTPOTa YBEIMYCHHUS TEMIIEPATYPhI JIEMEHTa BCIICACTBUE HAJIMYUS B HEM UCTOYHUKA Teruia, h=1. AHaJIOrHYHBIM
00pa3oM pemaeTcsi ypaBHEHHE TEIUIOTIPOBOJHOCTH 10 CTPOKAM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti+1,j -2Ti,j+Ti-1,j)/h2]dt+qi,jdt,
OpraHu30BaB JiBa UKJIA 110 1 ¥ j, B KOTOPBIX epeOHparoTCs BCe 3JIEMEHTHI TUIACTHHBI, BIIOYKEHHBIE B IIUKJI I10 BPEMEHH,
MOXHO paCcuuTaTh PACIIPEACICHUE TEMIICPATYPHI INTACTUHBI B TOCJIEAYOIIUE MOMEHTEI BPEMEHU. Y100OBI HCKITIOYNTH
BIIMSTHUE HaNpaBJICHHs TIepedopa 3JIEMEHTOB Ha Pe3yJIbTaThl MOJICIIUPOBAHHS, CJEyeT OpraHu30BaTh 4 IUKIA, B KOTOPHIX
AJIEMEHTBHI IUIACTHUHBI IepeOUPAaIOTCs ClieBa HANPaBo, ClIpaBa HaJIeBO, CHU3Y BBEPX, CBEPXY BHHU3.
3. Anropurm.
1. 3agarot k03¢ pUITHEHTH TEMIIEPaTypPOIPOBOAHOCTH a M b BAONB Oceil KOOPIMHAT X M y, HadalbHOE paclpe/esieHIe
temrepatypsl T1,j(0) pa3nMYHBIX 371EMEHTOB IUIACTHHBI, KOOPAWHATHI M MOLIHOCTH UCTOYHHUKOB TerIa qi,j. Cuuraror, 4To
t=0.
2. IlyTtem mocienoBaTenbsHOTO epebopa 31eMEeHTOoB i--0ro crondna ot j=1 10 M ¢ ToMoIIbI0 KOHEYHO-Pa3HOCTHOTO
ypaBHeHUs (1) mepecynTHIBAIOT UX TEMIIEPATYPHI B CIIEAYIONINH TUCKPETHBI MOMEHT BpeMeHH. [10BTOPSIIOT pacueTsl s
BCEX CTOJIOIOB.
3. IToBTOPSIOT Ty k€ caMylo NPOLEypy B MPOTUBONOJIOKHOM HAIpaBJIeHNH, Iepedupast 3JIeMeHTHI oT j=M 10 1 u
ncnob3ys ypasaenue (1).
4. Tlytem mociaenoBaTeIbHOTO Tiepedopa 3JEMEHTOB j--0i CTpokH OT i=1 10 N ¢ moMoIsI0 KOHEYHO-Pa3HOCTHOTO
ypaBHEHHS (2) NEPECUUTHIBAIOT UX TEMIIEPATYPhI B CICIYIOMINI TUCKPETHBIII MOMEHT BpeMeHH. [10BTOpPSAIOT pacdeTs! s
BCEX CTPOK.
5. [ToBTOPSIOT Ty ke caMmyo MPOLEAYPY B MPOTHUBOTIOIOKHOM HAIIPABJICHUH, TIepeOupast 2JIeMeHTHI OT i=N 110 1 ¥ Hcronb3yst
ypaBHeHwue (2).
6. BBoIsIT TEKyIee pacnpeesieHne TeMIlepaTyphl Ha SKpaH, 3aKpalinBas 3JIEMEHTHI C pa3InuHON TeMIIEpaTypoi
pa3IMYHBIMH IIBETAMHU.




7. BO3BpaIHCHI/I€ K oniepanuun 2. Econ LUK 110 t 3aKOHYMUIICA, -- BbIXOA U3 IUKJIA.

4, KOMHLIOTepHaSI nporpaMmma. HpeﬂnaraeMaﬂ KOMIBIOTEPpHAd NporpaMmma 1rnmo3BOJIACT UCXOAd U3 HAYaJIbHOT'O
pacopeacjacHusa TEMIICPATYypPbl U HAJIUYHUA UICTOYHUKOB TCIUIA, paCYUTATh TEMIICPATYPY Pa3JIMYHBIX TOUYCK HpHMOYFOJ'ILHOfI
ITUIAaCTUHBI B TUCKPETHBIC MOMEHTBI BDEMHU.

program PROGRAMMAY;

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

procedure Param_sred; {---Ko3¢duuueHT TeMnepaTypornpoBoOJHOCTH---}
begin if j<70 then a:=2 else a:=1; end;

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

procedure Nach_uslov; {-- HauansHoe pacnpeseneHue Temneparypsl --
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 Temneparypst ----}
begin Istoch; Param_sred;
tije=th jl+a* (i j+1]-2tfi jl+tfi 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 9KpaH ----}

begin if t[i,j]>50 then setcolor(2);
if t[i,j]>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,j1<70)and(t[i,j]>30) then setcolor(4);
if (t[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 mporpamMma ----}
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 1 CTYIEHTOB.
1. Temnepatypa IpyIIibl 3JIEMEHTOB, HAXOAAIINXCS B IIEHTPE CTEPIKHS, TOCTATOYHO BhIcoKa. [TocTpotiTe rpaduk
3aBUCUMOCTH TEMIIEPATYPBI OT KOOPJAUHATHI U UCCIIEyITe U3MEHEHHE PACIIPEACIICHHS TeMIIEpaTypPhl BJOJIb CTEPKHS C
TEUCHHEM BpEMEHH, eCTH KOd(PPUIMEHT TeMIIepaTypOTPOBOTHOCTH BO BCEX TOUKAX OJIMHAKOB.
2. Pemnre NpeAbIAYIIYIO 3a/ia1y AJId Ciiy4dast, Korja CTEpKCHb HCOAHOPOACH, HAIIPUMCED, KO3(1)(1)I/IHI/ICHT
TEMIICPATYPOIIPOBOJHOCTH €TO JIEBOY MOJIOBUHEI 60J'II)HIC, 4yeM npaBoﬁ.



3. BOuu3u 1nieHTpa CTepKHS MMEETCsl HECKOJIbKO HCTOYHHUKOB Teria. M3yunte n3MeHeHre pacipeieiCHUs. TEMIIEPaTyPhI C
TEYEHHEM BPEMEHH, €CIIU CTEP>KEHb OJTHOPOJICH.

4. Pemmte npenpIIynIyIo 3aa4dy Ui ciiydasi, KOTJa CTEPKEHb HEOHOPOICH, TO €CTh ero K03 GUIHEeHT
TEMIIEPATYPOIPOBOAHOCTH 3aBUCUT OT KOOPAUHATHI.

5. M3y4nTe pacmpeneneHne TeMIIepaTypsl BAOJIb CTEPKHS B ClTydae, KOTJa OJUH KOHEIl
OXJIAKAACTCS, a APYTOH OANCPIKUBACTCS IIPU IMOCTOSHHOM TeMIiepartype.

6. 3ajaiiTe HCTOYHHK TEIlIa, MOITHOCTh KOTOPOTO MEPHOINYECKH U3MEHACTCS C TEICHHUEM
BPEMEHU C O4E€Hb HU3KOU YacToTo!. [IpoMonenupyiite TENIOBbIE BOIHBI.
7. TemnepaTypa TpyMIIbl 3JIEMEHTOB, HAXOAAIINXCS B LICHTPE IIIACTHHEI, JOCTATOYHO
BBICOKa. MccnenyiiTe n3MeHEHHE paclpeieICHIUs TEMIIEpaTyphl C TCUCHHEM BPEMEHH,
ecnu IUTAaCTUHA OJJHOPOJHASA U U30TPOIHAS.

8. Pemmre npeaplymiyro 3a1a4y Ajs ciiydasi, KOrja IlacCTHHa HEOIHOPO/IHA.
9. Ilpomonenupyiite HarpeBaH1e HEN3O0TPOITHON TIACTHHBI MCTOYHUKAMHU TeTlIa, HAXOISIIUMUCS B LIEHTPE.
10. B6am3u 1ieHTpa IIacTUHBI UIMEETCsI TPYIIa HOTJIOTHTENEeH Terula (MCTOYHUKOB TeIlla ¢ OTPULATEIbHON MOIIHOCTHIO).
W3yunte n3MeHeHue pacipeaeeHus TeMIIEpaTypsl C TeUEHHEM BPEMEHH.
11. [InacTHHA C OTBEpCTHEM COJEPKUT UCTOYHHK TEIUIa U MOTJIOTHTENb Teruia. M3ydnTte pacnpesaeieHne TeMnepaTypsl B
pa3NnUYHbIE MOMEHTBI BpEMEHH.
12. Temneparypa rpynIsl 3I€MEHTOB BOJIU3H LEHTPA IIACTHHBI HOAJCP)KUBAETCS OCTOSTHHON. M3yunTe pacnipenencHue
TEMIIEPaTypBbl, €CIN IJIACTHHA HMEET NCTOYHUKH TETIIa C MOJI0XUTENbHON (OTPHIATEIbHON) MOIITHOCTBIO.

13. Pemmmre mpeaplnynyto 3aqady Ajs ciiydasi, KOrja IUIaCTHHAa aHU30TPOIIHA, TO €CTh €€ KOI(PPUIIMEHT
TEeMIIepaTypONPOBOAHOCTH 3aBUCHUT OT HATIPABIICHHUS.

4.1.2. TectupoBaHue

Tema 1. HexoTopsie H3BECTHBIC MOJIEII MaTEMAaTHIECKOM (pr3uKH

Tema 2. 3amauu XUMHYECKOM KUHETUKHU

Tema 3. Marematndeckas Teopust 00pbOBI 32 CYIIECTBOBaHUE

Tema 4. MogenupoBaHue mporeccoB U Gy3un U ImepeHoca

Tema 5. Henunerinble Moaenu

Tewma 6. Jlunamuka copOIiK Ta30B

Tema 7. MoienipoBaHUe CI0KHBIX 00BEKTOB

4.1.2.1. ITopsinox npoBeaeHUs.

TecTupoBaHHe MPOXOANUT B MMCHbMEHHOW (hOpME MIIM C UCTIONIB30BaHHEM KOMIBIOTEPHBIX cpeacTB. OOyUaromuics mony4aet
oTpeneIéHHOE KOJNMYECTBO TECTOBBIX 3aaaHWil. Ha BBIMONHEHHE BBIENseTcS (PUKCHPOBAHHOE BpEMsS B 3aBUCHMOCTH OT
KonmdecTBa 3amaHuil. OLeHKa BBICTABISICTCS B 3aBUCHMOCTH OT TIPOILCHTAa TMPABHIFHO BEHINIOJHEHHBIX —3aJIaHHH.
TecTupoBaHue NpPOBOAUTCS MO BapuaHtaM. B kaxmom Bapuante — 10 TecToBbIX 3amaHui. 3a KaXKIblil NpaBUIbHBIA OTBET
HauucisieTcs 1 6amn. MToro 3a TecTHpOBaHUE CTYICHT MOXKET 3apadorath o 10 6ammos.

Hwxe npuBeieHb MpUMeEpHBIC 3a1aHusl. [10THBIH OaHK TECTOBBIX 3aJIJaHHUI XPAHHUTCS Ha Kadeape.

4.1.2.2 KpuTepuu oleHUBAHUS

17-20 6amioB cTaBUTCSI, €Ciy 00yJaromuiicss Habpan 86% MpaBUIHLHBIX OTBETOB | OoJiee.
14-16 6amnoB craBuTCs, eciu obyqaromuiicss Habpam oT 71% 1o 85 % mpaBUIIBHBIX OTBETOB.
11-15 6amnoB craBuTCS, eciu 00yJaromuiicss Habpam oT 56% 1o 70% npaBUIBHBIX OTBETOB.
0-10 6amtoB cTaBHUTCH, €Ciy 00ydaromuics Hadpasr 55% MpaBHUIIBHBIX OTBETOB M MCHEE.

4.1.2.3. Conep:xanue OLIEHOYHOI'0 CPEICTBA

Bomnpoc 1. Ha kakue 9actu pa3fensroT OIMHCaHUE CUCTEMBI JUIA TIeJici HIMUTAIIMOHHOTO MOICIIUPOBAHUS?
1)  JleTepMHHUPOBAHHYIO U CTOXaCTHYECKYIO;

2)  TlpeaBapuTelibHYIO U YTOYHEHHYIO;

3)  Cratuyeckyro U TUHAMHUUYECKYIO;

4)  JluneiiHble, TMHAMUUYECKHE, CETEBBIE, MACCOBOTO OOCITYKHBAHHUS U T.II.;
5)  dusnyecKyio ¥ MaTEMAaTHYECKYIO.

Bormpoc 2. KakoB mepBslii ar mpu Co3JaHUA MOIEITH?

1) OnpeneneHne CTPYKTYPbl CUCTEMBI,

2)  OmpeneneHue ee IENECBOTO HA3HAYCHHUS;

3) Br16op Trma Moxenu (JTUHEHHAS, JMHAMAYECKAS U T.11.);

4)  Omnpenenenue BXOAHBIX TAPAMETPOB CHCTEMBI;

5)  OmpeneneHue BBIXOMHBIX TAPAMETPOB CUCTEMBI.

Bonpoc 3. Yro Takoe ycroitunpas cucrema?



1) OTCyTCTBYIOT peaklMy Ha BHEIIHEE BO3JICHCTBIE;

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

3) CucteMa CTpeMHTCS IEPEUTH B ONTUMAIBHOE COCTOSIHHE, KOTOPOE B HACTOsAIIEE BPEMsl OTCYTCTBYET;
4)  Ilpu u3MEHEHHHU BHEUIHUX YCIOBHI U3MEHCHHE COCTOSHHS CHCTEMBI MAJIO;

5) CucteMa, cTpeMaliasics COXPaHUTb CBOE COCTOSIHUE NTPH U3MEHEHUU BHELTHUX YCIOBHIA.

Bormpoc 4. Yto Takoe mouckoBas cuctema?

1) OTCYTCTBYIOT peaKIMH Ha BHEIITHEE BO3ICHCTBHC,

2) CucreMa cama yCTaHaBJIMBACT e QYHKIMOHUPOBAHUS M CTPEMHUTCS K HUM;

3) CucreMa CTpEeMHTCS TIEPEUTH B ONTHMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSIIIEE BPEMS OTCYTCTBYET;
4)  Ilpu u3MEHEHHNH BHENTHUX YCIOBHI M3MCHEHNE COCTOSIHUS CHCTEMBI MaJio;

5) Cucrema, cTpeMAIIascs COXPaHUTb CBOE COCTOSIHUE ITPH W3MEHCHUN BHEIITHHUX YCIOBHIA.

Bompoc 5. Uto Takoe ueneyctpeMiaeHHas cuctema?

1) OTCyTCTBYIOT peaklMy Ha BHEIIHEE BO3JICHCTBIE;

2) Cucrema caMa ycTaHaBIMBAaeT L (YHKIMOHUPOBAHUS U CTPEMHUTCS K HUM;

3) CucTteMa CTpeMHTCS IEPEUTH B ONTUMAIBHOE COCTOSIHUE, KOTOPOE B HACTOSIIIEE BPEMs OTCYTCTBYET;
4) [Tpu n3MeHeHNN BHEIIHUX YCIOBUH U3MEHEHHE COCTOSIHUSI CUCTEMBI MaJIo;

5) Cuctema, cTpeMAlIascs COXPaHUTh CBOE COCTOSHUE NPH U3MEHEHUH BHEITHUX YCIOBUIl.

Bormpoc 6. Uto Takoe hakrorpaduiaecKkue 3JeMEHTHI pEIICHS?

1) DNeMeHTHI, KOTOPBIE MOYKHO ITOJIBEPTHYTH IIPOBEPKE C ENBI0 OMPEICIICHIS UX HCTHHHOCTH;

2) DneMeHTHI, KOTOPBIE HeJIb3s MIOABEPTHYTh IPOBEPKE;

3) DNeMeHTHI, KOTOpBIe OyIyT BKIFOUYCHBI B MOJICITB;

4) DNeMeHTHI, HCKITF0YaeMBbIe M3 MOJICIIM;

5) DJeMeHTHI, BXOIAIINE B KpUTEPHil.

Bomnpoc 7. UTo Takoe OIleHOYHBIE 3JIEMEHTHI PELIeHUs?

1) OJIeMEeHTBI, KOTOPbIE MOXKHO TTOJIBEPTHYTh MPOBEPKE C LEIbI0 ONPEEICHUS NX UCTUHHOCTH;

2) DJIeMeHTBI, KOTOpBIE HENb3s TO/IBEPTHYTh IIPOBEPKE;

3) OJeMeHTHI, KOTOpBIe OyIyT BKIIFOUYEHBI B MOJIEIB;

4) DNeMEeHTBI, HCKIII0UaeMble U3 MOJIEIH;

5) DJIeMEHTBI, BXOJSIINE B KPUTCPHIA.

Bomnpoc 8. HyxHo 1 ipoBepsTh JaHHBIC, TIOTYYCHHBIC U3 JOKYMEHTOB, FIIH HHTEPBBIO C SKCIIEpTaMH?

1)  HenyxHo ai1st opUIHATBHBIX TOKYMEHTOB;

2)  HenyxHo, eciu 3KCHEPT MPU3HAHHBIN CHICIUAITUCT;

3)  HyxHO, eciii KOMIIETEHTHOCTh SKCIIEPTa HE IOATBEPIKICHA;

4)  HyxHo, eciu JOKyMEHTHI TeKymiue (paboune), a He ouIHaIbHbIE,

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

Bompoc 9. [Toyemy 3aka34uK OMKUCHIBAET IPOOJIEMY B HETOUHBIX M HEYETKUX (HOPMYIIUPOBKaX?

1)  Tloromy, YTO OH HE MaTEeMAaTHK;

2) OT0 HaM Tak Ka)keTcsi, TaKk Kak Mbl HE 3HAKOMBI C ITPOoOIIeMOii;

3) Ecnu Ob1 OH 3HaN TOYHO B 4eM CyTh MPOOJIEeMBbI U KaK €€ pemaTh, OH cenal Obl 9TO caM;

4) VY pasHbBIX CIICIUAINCTOB Pa3HbIN B3TIISI HA OTHO U TOXKE PEIICHHE;

5) 3aka34uK He 3HaKoM ¢ OBM.

Bomnpoc 10. [Touemy mpu MoaenmupoBaHuH OONBIIOE 3HAYCHIE PUAACTCS IIAHUPOBAHUIO COCTaBa M 00BEMOB
HCCIIEIOBATEIHCKUX Pa0dOT U PYKOBOICTBY IMPOSKTOM?

1)  Tloromy, 4TO 3aKa34YHMK XOYET 3HATH CTOMMOCTh PabOTBhI;

2)  YToObl MpaBUIBHO OMPEICTUTD CTPYKTYPY MOJCIH;

3) UroOsI mpHBJIEYS K pabOTE CIEIMATNCTOB 3aKa3UNKa;

4)  Tlotomy, 9TO BpEMEHHbIEC H MaTepUaIbHBIC 3aTPATHI HA TOCTPOCHHE JIaKe MPOCTHIX MOJIENICH OUEHB BHICOKH M HYKHO
TOYHO 3HATh, YTO JOJDKHO OBITH CIENaHO, a 9TO JIeNIaTh HE HYXKHO,

5)  TloTomy, 9TO MaTeMaTHYECKUE METOIBI MOICITHPOBAHUS CIIOXKHBI.

Bonpoc 11. Ha yem ocHOBaH CHCTEeMHBIH 1MOIX0a?

1)  Ha npusHanuu $akTa, 9TO M3 OMTUMAILHOCTH DIIEMEHTOB CIIEAYET ONTHMAIBHOCTh CHCTEMBI;

2)  Ha npusHanuu (akTa, YTO U3 ONTHUMATIBHOCTH JIEMEHTOB HE CICAYET ONTHMAIBHOCTD CHCTEMBI;

3)  Ha dakre, 4TO HE3aBUCUMO OT TOrO KaK CHCTEMa MPHUILLIA B TAHHOE COCTOSIHKE, €CIIH B JajbHEeWIIeM OHa OyaeT
MEHSITh COCTOSTHHUSI ONTHMAJILHBIM CIIOCOOOM TO M Bech Tpolecc OyJeT ONTUMAaIbHBIM;

4)  Ha ¢akre, 4TO eciii CHCTEMa MPHUIILIA B JAHHOE COCTOSIHUE ONTUMAIIBHBIM CIIOCOOOM, TO HE3aBUCHMO OT TOTO Kak, B
JlanbHEHIeM oHa OyIeT MEHSTh COCTOSIHUSI BECh IIpoliecc Oy/IeT ONTHMAIBLHBIM;

5)  Ha pa3pgeneHun cHCTEMBI Ha HECKOJIBKO MOJICUCTEM, MOJIAIOIIUXCS aHAITU3Y.

Bormpoc 12. B yem 3akimrodaercsi CACTEMHBIH TTOAX01?

1) B TOM, 4TO HCCIIEAOBATEND MBITACTCS U3yYaTh CHCTEMY B IIEJIOM, a He KOHIICHTPUPOBAThH BHUIMAHUC HA €€ YacTsX;
2) B cmocobe pasjeneHus CHCTEMBI Ha DJICMEHTH;

3) B TOM, 9TO HCCIIE0BATEIb BITACTCS U3Y9aTh CHCTEMY IO YacTsIM;

4) DTO0 mpaBuiIa BEIOOpa CTPYKTYPBI MOJIEIIH;

5) 310 mpaBmiIa BHIOOPA 3IIEMEHTOB MOJICIIH.

Bonpoc 13. fIBnsercs 11 cuCTeMHBIN MOAXO0 HAYYHBIM METOAOM?

1) Her, 370 MOOX0/ K HCCICIOBAHIIO, OCHOBAHHbIH Ha 3/[paBOM CMBICIIE;



2) [a, 5T0 Hay4YHBII METO]] aHAIN3a CHCTEM;

3) Her, 5T0 MeTOA pa3/ieNicHUs CUCTEM Ha dJIEMCHTBI;

4) la, 3T0O Hay4YHBI METO/] TOCTPOCHHS CTPYKTYPHBIX MOJEICH;

5) [a, 3T0 MeToAMKA OTPEeIeNICHHUS BaXKHEHIINX (haKTOPOB.

Bompoc 14. Kak moHMMAaTh B3aUMO3aBUCUMOCTh?

1) 3aBUCHMOCTE CHCTEMBI OT BHEIIHEH CPEIbI;

2) BosnelicTBre cucTeMbl Ha BHEIIHIOIO CPELy;

3) 3aBHCHMOCTH CUCTEMBI OT BHEIIIHEH Cpelbl U OJHOBPEMEHHO BO3/IEHCTBHE CHCTEMBI Ha BHEIIHIOKO CPEY;
4) Huxkakue neiicTBus B CI0)KHOW CHCTEME HEBO3MOXKHO MTOJTHOCTHIO M30JIMPOBATh;

5) Bo3znetictBre omHOTO (akTOpa CHCTEMBI Ha APYTOH.

Bormpoc 15. Uto Takoe MpOTHBOWHTYUTHBHOE TIOBEICHUE?

1)  Koraa HEIOCTATOYHO METOOB CTATHCTHICCKOTO aHAIH3a;

2)  Kornaa BeIXOJHBIC IEPEMEHHbBIC OKA3bIBAIOT BIHMSHHIE HA BXOTHBIC;

3)  Korna BHeceHHe TOrO WK HHOTO KOPPEKTHPYIOLIECTO BO3ACHCTBHUS MOXKET OKa3aThCs Hed()(HEKTUBHBIM HITH MPUBECTH
K OOpaTHBIM pe3yibTaram;

4) Korna Henb3st 6€3 HCIoIp30BaHUs MAaTEMAaTHYECKUX METOIOB OOHAPYKHUTH CBSA3b MEXKIY (haKTOpamu;

5) Korya 3aBucuMocTs MeXIy (akTopaMu OMKUCHIBAIOT 00paTHOH (yHKIHEH.

Bomnpoc 16. Kakast 3amayda pemraercst Ha 3tane mpeoOpa30BaHUs 3HAHUK O CHCTEME B MATEMAaTHIECKYIO MOJICIb?
1) OnpexeneHre Ha3HAYCHUS MOJICIH;

2) OmpezerneHre KOMIOHEHTOB, KOTOPBIE JIOJDKHBI ObITh BKIFOUEHBI B COCTAB MOJICIIH;

3) OmpenesneHie CTOMMOCTH UCCIICIOBAHNUS;

4) OmnpenenceHue NapaMeTPOB U MEPEMEHHBIX, OTHOCSIINXCS K KOMIIOHEHTaM MOJIEIH;

5) Her npaBmIbHOTO OTBETA.

Bompoc 17. Kakoe ri1aBHOE MpOTHBOpeUre HEOOX0IUMO MPEO010JIeBaTh P KOHCTPYHUPOBAHUU MOJIENTH?

1) JIuHEWHOCTH U HETMHEHHOCTD;

2) JleTepMHHUPOBAHHOCTDH U CTOXACTHYHOCTD;

3) CTOMMOCTH U CJI0)KHOCTb;

4) TIpocToTa M TOYHOCT;

5) Tlone3HOCTh U OOIIHOCTS.

Bompoc 18. Yto takoe npsimas 3agava?

1)  HaiiTu OTKJIMK CHCTEMBI Ha 33/JaHHBIC BXOHBIE CUTHAJIBL;

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

3)  Haiitu MaTeMaTHYECKOE OMUCAHHE CHCTEMBI, €CIIU 3aIaHbl BXOHbIE CUTHAIIBI U OTKIIHK;

4)  HaiiTi BXOHBIC CUTHAJIbI, BHI3BABIINE JAHHBINA OTKIUK WM MATEMATHYECKOE OMUCAHUE CHCTEMbI, €CIIH 3a/IaHbI
BXO/IHBIE CUTHAJIBI M OTKJIUK;

5)  Haiitu CTPyKTypy CUCTEMBI.

Bomnpoc 19. Uto takoe obparHas 3amaqa?

1) Haiiti OTKIMK CUCTEMBI Ha 3aJaHHBIC BXOJIHBIC CUTHAJIBI;
2) Haiiti BXOIHBIC CUTHAJIBI, BRI3BABIINE JAHHBIN OTKIIUK;
3) Haiitn MaTemMaTHuecKoe ONMMCAHUE CUCTEMEI, €CJIH 3aJ]aHbl BXOJIHBIC CUTHAJIBI U OTKJINK;

4)  HaiiTy BXOJHBIC CHTHAJIBI, BBI3BABIIHE JaHHBIA OTKIHMK HJIH MaTEMaTHYECKOE ONMCAHUE CHCTEMBI, €CJIU 3a/1aHbI
BXOJIHBIE CUTHAIIbI U OTKJIVK;

5) Haiitu cTpykTypy cUCTEMBI.

Bormpoc 20. Uto Takoe «4epHBINA UK ?

1) HenuHeitHBIH 2JIEMEHT CUCTEMBI;

2) DJeMeHT CHCTEMBI C JUHEeHHOW (yHKIHEH;

3) Drement cucteMbl, PyHKIHS KOTOPOTO HE BIUSIET HA TIOBEICHUE MOJICIIH;
4) DieMeHT CHCTEMBI, HCKITIOYaeMBbIil U3 PACCMOTPEHHS;

5) DiemeHT CHCTEMBI, TPUPOIa KOTOPOTO HEM3BECTHA MITH MAJIO M3BECTHA.
3aganue 21.

IIponomKuTh N3ydeHue TIaBs 4.

BriOpaTh npaBUIIBbHEIN BapHaHT OTBETa U OTMETHTH B KAPTOYKE OTBETOB.
Bonpoc 1. B kakux npenenax U3MeHsIeTCA KyMyJIATUBHAs BEPOSITHOCTh?

1) (-1;0);
2) (-11);
3) (0:1);
4) (0
5) (-I;D).

Bormpoc 22. TIpoaenaiiTe cTO OMBITOB C MOJENBIO «IIBLTHOTO MPox0kero». OmeHnTe pe3ynbTar. Beibepute cpenn
MEPEUNCIICHHBIX, IPABHILHBIA OTBET Ha Bompoc: «KakoBa BeposATHOCTB TOTO, 4TO Tpoiias 10 KBapTanoB, OH OKaXKETCS HE
Janee 2 KBapTajJoB OT HCXOIHOM TOUKH?)

1) 0,6;
2) 04
3) 07;

4) 05;
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5) 0,33.

Bormpoc 23. Yto sBisieTcst OCHOBO# 1Sl ACHTH(UKAIMY 3aKOHA pacipe/iesieHus?

1)  Tucrorpamma, HOCTPOCHHAS 10 TEOPSTUUCCKUM JAHHBIM;

2) ®dopmyina GyHKIMU paciipeaeieHus;

3) Tabnuia HaOJII0ICHHMIA,

4) I'padux yHKIIHE pacipeneneHus;

5)  T'mcrorpamma, MOCTPOEHHAS MO SKCIIEPUMEHTATBHBIM JTAHHBIM.

Bomnpoc 24. SIBnsercs 11 HECOBNAACHUE CPEIHETO U JUCIIEPCHH SKCIICPUMEHTAIBHBIX TaHHBIX U TEOPETHIECKOTO
pacripeielleHusI TOCTaTOYHBIM OCHOBAHHEM, YTOOBI OTBEPTHYTH TMITOTE3Y 00 WACHTUYHOCTH PaCIIpEIeICHUI?

1) [la, Tak KaKk pacxokIAcHHUE BO BXOJHBIX MApaMeTpax MPUBEIET K elrle OobIei ommdke MOIeTNPOBAHNS;

2) Her, TpeOyrOTCS JONOIHUTENLHBIE OLIEHKHY;

3) Ma;

4) Her;

5) [a, Tak KaKk mapameTpbl pacrpeneSCHui TOKHbI COBNAATh.

Bomnpoc 25. SIBnseTcs 11 coBNazieHue CPEAHET0 U AUCIEPCUH SKCIIEPUMEHTAIbHBIX JaHHBIX U TEOPETHUECKOTO
pacnpeieneH s J0CTaTOYHBIM OCHOBaHHEM, YTOOBI IPUHSATH THIIOTE3Y 00 WASHTUYHOCTH paclpeiesieHHN?

1) Jla, Tak Kak MaTeMaTHYeCKOe O)KUIAHUE U AUCTICPCHS — TJIABHBIC MAPaMETPhl PACTIPE/ICIICHHUS BEPOSTHOCTEH;

2) Her, TpeOyOTCs JONOIHUTENbHBIE OIICHKH;

3) Ha;

4) Her;

5) Jla, Tak KaK mapameTpbl pachpeieIeHHI TOKHBI COBIAATh.

Bompoc 26. Uto mokaspIiBaeT craTUCTUKA C27

1) IIpuHaAIEe)KHOCTH SKCIIEPUMEHTAIBHBIX JaHHBIX K HOPMAJILHOMY paclipe/ie/IeHHIO;

2) PacxoxaeHne Mexay HabI0JaeMbIMU M 0KUIA€MbIMH 3HAUEHUSIMH 9acTOT HOSABJICHUS CITy4YailHOHN BeTMYUHBI;
3) IIpuHaaIe)KHOCTH SKCIIEPUMEHTAIBHBIX JaHHBIX K pacipenencHuio [lyaccona;

4) IIpuHaAIe)KHOCTE SKCIIEPUMEHTAIBHBIX JaHHBIX K PaclpeesieHHIO c2;

5) PacxoxneHne Mexay HaOI0JaeMbIMU U 0)KUIAeMbIMH 3HAUEHUSIMH CITy4aifHbIX BETHYUH.

Bormpoc 27. Kakoe 3HaueHHe 10KHA IPUHATH CTATUCTUKA €2, YTOOBI OTOPOCUTH TUIIOTE3Y 00 OTCYTCTBHHU CYIIECTBEHHBIX
pa3Iuniil MEeX Ty HaOIIF0JaeMbIMH JAHHBIMU M JAHHBIMH, TTI0JTy9aeMBIMH Ha OCHOBE TEOPETHUECKOTO PaCIpeeIICHIS?

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

Bompoc 28. Ha uem ocHoBaH kputepuii Konmoroposa — CmupHOBa?
1) Ha naunGosnbiueit abcomoTHON pa3HHLe MEXIY SKCIEPHUMEHTAIBHBIM U TEOPETUUECKHM HHTETPAIbHBIMU
pacrpeieeHUsIMH;
2)  Ha crarucruke c2;
3) Ha naunGosnbieit abcoMoTHOW pa3HHLe MEXIY IKCIIEPUMEHTAIBHBIM U TEOPETUUECKUMH CIIy4aiiHbIMU BETHYMHAMM;
4) Ha HaumensbI1e abCOMOTHON pa3HUIE MEXTY IKCIIEPUMEHTAIBHBIM U TEOPETHIECKUM HHTETPaTbHBIMU
pacrpeseeHusAMIY;
5)  Ha nauGonbiueii abCcOMIOTHOM pa3HULE MEXKIY YaCTOTAMHU SKCIIEPUMEHTAIBHOIO M TEOPETHYECKOTO PacIpeIe/ICHUH.
OTBeTHI:
23) 2
24) 1
25) 1;
26) 2
27) 3
28) 4.



4.2. OueHOYHBIE CPEICTBA MPOMEKYTOYHON aTTeCTALINN

[To aucuuIuiiHE TpenycMOTpeH 3adeT M dK3aMeH. 3aueT/JK3aMeH IMpOoXoJuT mo Owieram. B kaxigom Ounere omuH
TEOPETHYECKUH BOIPOC M OJHO NPAKTHYECKOE 3aJaHue. 3aueT/DK3aMeH IPOBOJHUTCS B YCTHOW / NHCHMEHHOW H
KOMITbIOTepHOH (popme. OrieHuBaeTCs BiIaJeHHE MaTepralioM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh MIPUMEHSATh HY)KHBIC
3HAHMS, HABBIKM M YMEHUS [TPH aHAIN3e MPOOJIEMHBIX CUTYAllMH U PEIICHUHU MTPAKTHUECKHUX 3aJaHuUH.

4.2.1. YcTHbli M1 NHCHbMEHHBIH 0TBET Ha BONPOC

4.2.1.1. Ilopsigox nmpoBeaeHHs.

ITpomexyTouHass arrecTtanusl HaleJIeHA Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHMS AUCHUIUIMHBL OOydaromuiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha IOATOTOBKY. IIpomexyTodHas aTTecTanus TPOBOAUTCS B YCTHOH,
MIICBMEHHON MM KOMIBIOTEpHOI popme. OmeHnBaeTCs BIaJCHUE MAaTEPHAIOM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTD
MIPUMEHATH Hy KHBIC 3HAHUSI, HABBIKHM M yMEHHS IIPU aHAIN3€ MPOOJIIEMHBIX CUTyaluil M PEIICHUH MPAKTHUECKUX 3aTaHHIH.

4.2.1.2. Kpurepuu oneHuBaHus.

18-20 6an10B cTaBHUTCS, €CJIN 00YUAIOIIHICS:

B oTBeTe kKauecTBEHHO PACKpBLI cojepikaHue TeMbl. OTBET XOpOIIO CTPYyKTypHupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmnapat. [IpogeMOHCTpUpPOBaH BHICOKHI ypOBEHb NOHMMaHMs Marepuaia. IIpeBocxoqHoe yMeHHe (OpPMYIHPOBaThH CBOU
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC IMOJIOKCHU.

14-17 6an10B cTaBUTCS, €CJIU 00ydaromiics:

OCHOBHBIE BONIPOCHI TeMBI Packpbll. CTPyKTypa OTBETa B IIEJIOM a/IeKBaTHAa TeMe. XOpOIIO OCBOCH MOHATHHHBIN ammapar.
[TponemMoHCTpUPOBAaH XOPOIIMH ypOBEHb MOHHUMAaHHMA Marepuanga. Xopoliee yMeHHe (OpPMYIHpPOBaTh CBOM MBICIH,
00CyXIaTh TUCKYCCHOHHBIE TOJIOKEHHS.

11-13 6an110B CTaBUTCS, €CJIM 00yJaroOIMiics:

Temy wactmuHo packpeil. OtTBer cmabo CTpykTypupoBaH. [IOHATHHHBIN ammapaT OCBOEH dYacTH4HO. [loHmMmaHme
OT/ICNIbHBIX MOJIOKCHHUN M3 MaTepualia 1Mo TeMe. Y IOBICTBOPUTEIBHOEC YMEHHE (DOPMYITHPOBATH CBOM MBICIH, 00CYXIaTh
JIUCKYCCHOHHBIE TTOJIOKEHHS.

0--10 6anyI0B cTaBUTCS, €CJIM OOyUAIOLIUTiCS:

Temy He packpbul. [loHATHHHBIN anmapaT OCBOEH HEYAOBIIETBOpUTENbHO. [loHMMaHWe Marepuana (parMeHTapHOEe WU
otcyTcTByeT. Heymenue GpopMynupoBaTh CBOM MBICIH, 00CYXKIATh TUCKYCCHOHHBIC TOJIOKCHUS.

4.2.1.3. OueHo4Hble cpeacTBA.

Bonpocs! 17151 yCTHOr0 WM MHCBMEHHOI'0 0TBeTa Ha 3a4eT

1. Monenu. MonenupoBaHue Kak MeTox o3HaHus. @opmanmsanus. Knaccuduxanns abCTpakTHBIX MOJETIEH.
KomnbroTepHOE MOAETMPOBAHHE.

2. Ilenu 1 OCHOBHBIE 3Talbl KOMITBIOTEPHOT'O MAaTEMaTHYECKOT'0 MOJIETUPOBaHuUs. [IpruMeps! Moaenel i pa3InIHbIX
Lene MoAeIupOBaHusL.

3. Oran ¢popmamm3zanuu. [Tapamerpst mogenn. Kimaccudukaryst Moienei mo cBoiicTBaM MX IapameTpoB. PamxupoBaHue
rapaMeTpoB. Y CTOHYMBOCTB pelIeHUH. AHAIN3 Pe3yJIbTaTOB MOAEINPOBAHUSL.

4. Pa3nuuHble MOAXO0BI K KIIaCCU(PUKAIIMNA MaTeMaTHIECKUX MOJIETIEH.

5. OcHOBHBIE BUABI CPEACTB KOMIIBIOTCPHOT'O MOJICIIMPOBAHUA. BI/I3yaJ'II/ISaL[I/I$[ B KOMIIBIOTEPHOM MOJCIIMPOBAHUU.
AJTopuTMBI IOCTPOEHHUS rPaUKOB QYHKIMH, TPACKTOPUI BHKEHUS] OOBEKTOB.

6. IlpeacraBneHue CKaISIPHBIX MOJIEH ¢ TOMOIIBIO H30IMHUI. METO/bI YCIOBHBIX IIBETOB, YCIIOBHOTO KOHTPACTUPOBAHUS.
[Tpumeps! HCTIONIB30BAaHMSI BU3yaIN3allMY B MOJIEITMPOBAHNH.

7. Ananmutndeckoe Mozenuposanue B usnke. [Ipumepst. Knaccudukanms moaeneii o odmemareMaTHiecKuM

CBOHCTBaM: JIMHEHHbIE U HeNMHEHHbIe Mozenu. [Ipumepsl. Jlnneapuzanus. MaTerpuposanue nuddepeHuansHbIX
YpaBHEHMI.

8. Uucnennoe MozenupoBanue. PazuTue ¢puszndecknx Teopuid. YUCIEeHHBIH SKcriepuMenT. Ero B3anMocBs3u ¢ Teopuen

1 1abOpaTOPHBIM KCIIEpUMEHTOM. Moens IBUKEHNUS TeJa, OPOIIEHHOTO MO/ YTIJIOM K TOPHU30HTY.

9. J0CTOBEPHOCTH YMCIEHHOM Moenu. OrpaHuueHus YUced C IJIaBarolel TOUYKOM KaKk MOJIeH JeHCTBUTENbHBIX YHCETL.
OO0ycoBIEHHOCTH 3a4a4. Y CTOWYNBOCTD BEIYMCIUTENBHBIX aJITOPUTMOB. AHAIM3 U MHTEPIIPETAlUs YUCICHHBIX MOJIENEH.
10. derepmunupoBaHHble puzndeckue Mojen. CBoOOAHOE MaZieHue Tejla C y9eTOM COIIPOTUBIICHHS cpelbl. Mozens
B3JICTA PAKETHL.

Bonpocsl! 1J1s1 yCTHOT0 MJIM MMCbMEHHOI0 0TBETAa HA IK3aMeH

1. Mozaenu CIUTOIIHBIX cpell. MoaennpoBaHue mporiecca TeIUIONPOBOAHOCTH. [IoHsITHE 0 MeTo/Ie KOHEYHBIX Pa3HOCTEH.

2. MaremaTnuyeckue MOJACIN B DKOJIOTHH. OcHoBHBIE MOHATHS 3K0JI0THH. OCOOEHHOCTH U HampaBJICHUA UCTIOJIb30BAHUA
MaTeMaTHYeCKnX MoJiesieil B Onooruy. Moenb BHYTPUBH0BOI KOHKYPEHIINH B TOMYJISIIIAN C TUCKPETHBIM
Pa3MHOXEHUEM.

3. Monenu BHYTPUBHIOBOH M MEXBU/I0BOI KOHKYPEHIIMH B TOMYJISILMH C HENIPEPHIBHBIM Pa3MHOXKEHHEM. AHAIN3

MOJIETIH MEKBHUIOBOH KOHKYPEHLIUH.

4. IMATaIimoHHOE MOJIeIUpoBanue. MoJienb HaeatbHOTO Ta3a. DBOIOIMOHHAS Moaelb "JKnu3up". OnTHMHU3aIIMOHHBIC
MOJIENH B SKOHOMHKE.

5. MonenupoBaHHe CTOXaCTHYECKUX CHCTEM, OCHOBHBIC MOHATH. METO CTaTHCTHYECKNUX UCTIBITAaHUH (METO]



Mounre-Kapino). Ero npunoskenusi. MoaenupoBaHre CIIy4aifHON BEJIMIUHBI C pPABHOMEPHBIM pacIpe/IeIICHUEM.
dusnueckue reHepaTopsl cnydaHbix uncel. [lceBmocmyyaiinbsie uncna. Meron cepenunsl kBaapaTtoB. Hegocratku
TICEeBIOCTYyYalHbBIX TOCIEI0BATEIHLHOCTE.

6. OO1IKe METOIBI MOJICITUPOBAHUSI TUCKPETHBIX U HEMIPEPBIBHBIX CITyYalHBIX BEIHYUH. [[pUMEphl CTOXaCTUYECKUX
MoJeneil.

7. MonenupoBanue cucteM MaccoBoro oociyskusanus (CMO). [Ipenmer Teopun MaccoBoro oociykuBanust. Busl
CMO. ITpumep 3ama9u TeOpUU MaccoBOro oocmykuBanus. @ynkiuu [Tyaccona. OCHOBHBIE BOITPOCHI, BOSHUKAIOIIIHE TTPH
AMUTAIMOHHOM MojenupoBarann CMO.

8. MonemmpoBanue nuHamudeckux cucteM (J1C). @azosas xapakrepmu3anys JJC. 'apMoHHUecKUl U HETHHEHHBIT
OCHUJLTIATOPEI, UX (ha3oBbie mOpTpeThl. JluccunatuBHeie cuctembl. KauecTBeHHOe nccienoanue nmoseneHus JC.

budypxanuu.

9. Xaoc B tuHaMudeckux cucteMax. ClieHapuu nepexojaa AeTepMUHUPOBaHHOTO noseneHust JIC kK Xa0OTH4eCKOMY .
Mexanusm Qeiirendayma. Ero 6udyprannonnas nuarpamma. HeycroiiunBocTs XaoTiyeckux atanoB 3Bosormu JIC.
10. Camoopranusanys B AMHAMHYECKUX cHcTeMax. JJuccunaTuBHble CTPYKTYphl. CuHepreTruka. CBs31 MEXKAY Xa0COM U
camooprannzanuei. Cucremusiii ananus. [lorsaTue cucremsl. boinbne U cnoxkHbIE CUCTEMBL. JIBa TOAX0/1a B TEOPHH
cucreM. OCHOBHBIE IPUHINIIBI CUCTEMHOTO aHann3a. Knaccudukanum cucrem. Pois MoenpoBaHus B CHCTEMHOM
aHaJiu3e U COBPEMEHHON MaTeMaTHKe.

4.2.2. [IpakTHyeckoe 3a1aHue

4.2.2.1. Ilopsipox npoBeeHHs.

[IpakTHdyeckue HaBBIKU MPOBEPSIOTCS IyTEM BBIIOJHEHHS OOYUYaIOIIMMUCS MPAKTHYECKUX 3aJaHUI B yCIIOBHSAX,
MOJTHOCTBIO HWJIM YAaCTHYHO TNPHOJIDKEHHBIX K YCIOBUSM TNpodeccHoHanbHOW nesitensHOCTH. IlpoBepsiercst 3HaHUE
TEOPETHYECKOTO0 MaTepHasa, HeoOXOAUMOe I MPAaBUIBHOTO COBEPIICHUS HEOOXOIUMBIX JICHCTBHH, YMEHHE BBICTPOHTH
MIOCJIEI0BATENILHOCTD ACHCTBHUH, IIPAKTUYECKOE BIIAJICHAE MPUEMAMU M METOJAMH PELICHUS MPO(ECCHOHANBHBIX 33/1a4.

4.2.2.2. Kpurepuu oueHUBAHUS
27-30 6a110B cTAaBUTCSH, €CJIH 00yHAOIIMMCS
3aaHue BBINOJHEHO TOJHOCTHIO U NMPABHIIBHO.

22-26 6aJ10B CTABUTCS, €CJIH 00yYAKOIINMCS S
3aaHue BBIMIOJIHEHO MOJHOCTHIO, HO HET JOCTaTOYHOT0 00O0CHOBaHUS. VTN nipu BEpHOM pEIIeHUH JOIMYIIeHa OMNOKa UITH
HE/I0YeT, HE BIUSIOMNK Ha MIPAaBUIIBHYIO TIOCIIEA0BATEIFHOCTD PACcCy KICHHUH.
18-21 6a10B CTABUTCS, €CJIU 00YYAIOTIUMCSH
3aaHue BBITOJHEHO YaCTUYHO WM € (PaKTHUECKUMU OIIHNOKaMH.
0-17 6ann0B cTaBUTCS, €CTU 00YIAIOIHMCSI:
3ajaHue He BBIITOJIHEHO MJIH BBITIOJIHEHO ¢ OOJIBIINM KOJIMYECTBOM (PAKTHUECKHUX OIIHOOK.
4.2.3.3. Conep:xaHue OLIeCHOYHOTO CPeACTBA
1. PaccMOTpuM NOMyJIAIIIO, PAa3MHOXKAIOILYIOCS POIOPLHOHATIBHO KOJMUECTBY 0CO0EH, MPOIYKTHI €e
KHU3HE/IEATEIBHOCTH NPEBPAIAIOTCS B Cpeie OOMTaHMs B 51, UCTpeOIsronuid momysiuio. Haiitn 3aBucuMocTh
KOJIMYeCcTBA 0COOEH OT BpEMEHH.
2. lMunuaapudeckuil 6ak MOCTaBIeH BEPTUKAIBHO U UMEET oTBepcTHe B aHE. IlomoBHHA BOABI U3 MOJHOTO Oaka
BBITEKAET 32 5 MUHYT. 3a KaKoe BpeMs BhITE€UeT BCsI BoAa?
3. OnpenenuTh TeMIeparypy OECKOHEYHOTO KPyTrJIoro HWIIMHIApa panuyca R, eciau ero HavanbHasi TeMneparypa
TO, a Ha MOBEpXHOCTH TOJICPIKUBACTCS HyJIeBasi TeMIlepaTypa.
4. Onpenenutb KPUTHUECKHA pa3Mep KyOa M3 aKTUBHOTO BEUIECTBA, €CIM ero Kod()(HUIMEHT pa3sMHOKECHHUS
GoJtbIle HYJISI, @ KOHIIEHTPALMSI BEIIECTBA HA BCEX I'PAHAX MOJIEP)KUBAETCS PABHON HYIIIO.
5. ChopmynmpoBats 3a/1a4y O IUIABJICHUN TBEPOH (asbl, 3aHNMaroIel morynpocTpaHcTBo x>0 , IpH HAJTMYUH
TEIUIOBOIO MOTOKA, OCTYNAIOIEro Yepe3 MOBEPXHOCTh X=0
6. [IpeobpazoBats ypaBHeHne Kopresera-ne ®pusa
7. Ilokazats, 4yro MoguduMpoBanHoe ypaBHeHHe KopTeBera-ne dpuza uMeeT COIIMTOHHOE PELICHHE.
8. HaiiTu aBTOMOAENBHYIO MOACTAHOBKY IJII OJHOMEPHOIO YpaBHEHMs TEIUIOINPOBOJHOCTH Ha MOJIYyOCH U
peImuTh 3a1aqy
9. HaiiTi colMTOHHOE pelIeHne HEeIMHEIHOTO YpaBHEHHS KOIeOaHn CTPYHBI
10. Haiit pemenne ypasaenus /' Anambepa
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1. KomnbrotepHoe MonenupoBanue : yueOnuk / B.M. I'panos, I'.B. Oseuxun, I1.B. OBeukun, 1.B. PynakoB. — Mocksa :
KYPC : UHOPA-M, 2023. — 264 c. - ISBN 978-5-906818-79-9. - Tekcr : anexkrponnsIii. - URL:
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3. Iletpos, A. B. MoxenupoBaH#e mpoIieccoB 1 cucteM : yaeoHoe mocodue / A. B. IlerpoB. — Cankr-IletepOypr : Jlanb,
2022. — 288 c. — ISBN 978-5-8114-1886-2. — TekcT : aneKTpoHHEIH // JIaHb : 3JIEKTPOHHO-OMOIHOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/212213 (mata obpatenus: 07.02.2026). — Pexum moctyna: Assi aBTOpHU3.
10JIb30BAaTENEH. .
4. bycHiok, H. H. MaremaTudyeckoe MozerpoBanue : yueoHoe nocobdue st By3oB / H. H. BycHiok, A. A. UepHsk. —
Cankr-IlerepOypr : Jlanp, 2026. — 196 ¢. — ISBN 978-5-507-51537-0. — TekcT : 31eKkTpoHHbIH // JIaHb : 3JI€KTpOHHO-
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1. Hukonos, O. V1. MateMaTHYECKOE MOJCITUPOBAHIE M METOIbI IIPUHSTHUS pelieHuil: YueoHoe mocodue / HukoHOB
0.U., Kpyrmukos C.B., MenseneBa M.A., - 2-¢ u3., crep. - Mocksa :@nunaTa, U31-Bo Ypan. yH-Ta, 2017. - 100 c. ISBN
978-5-9765-3142-0. - Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/949757 (nara obpateHus:
07.02.2026). — Pexxum mocTymna: mo MoJmucKe.
2. Opnosa, 1. B. DKxOHOMHKO-MaTeMaTHIECKIEe METOABI 1 MOJISITN: KOMITBIOTEPHOE MOJICIUPOBaHKE : yueOHOe TTocobue /
U. B. Opnoga, B. A. TTonoBHHKOB. — 3-¢ U311, mepepad. u nom. — Mocksa : By3osckwuii yueObruk : UTHOPA-M, 2024. —
389 c. - ISBN 978-5-9558-0208-4. - Tekcrt : anexkrponnsiii. - URL: https://znanium.com/catalog/product/2056791 (nata
obpamenus: 07.02.2026). — Pexxum 1oCTyma: 1o MOIIHCKE. .
3. Anmaros, 0. H. MoaenupoBaH#e IpoIecCoB U CHCTEM YIIpaBJIeHus : yueOHoe mocodue asst By30B / FO. H. AnmatoB. —
2-e w31, crep. — Cankr-IlerepOypr : Jlans, 2021. — 140 ¢. — ISBN 978-5-8114-8770-7. — TekcT : 3neKTpoHHBI#H //
Jlanb : anexTpoHHO-6UGIHOTeUHast cuctema. — URL: https://e.lanbook.com/book/180815 (mara obpamienwus: 07.02.2026).
— PexuM jroctyna: [jisi aBTOPH3. T10JIb30BaTeNeH.
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