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Copep:xanue

1. TlepeveHp MIAHUPYEMBIX PE3yIBTATOB OOYYCHHUS IO JUCIHUILIHHE (MOIYIIO), COOTHECEHHBIX C IUIAHUPYEMBIMH
pesynbraTamu ocBoenus: OIIOIT BO

2. Mecrto mucnutuinHbl (Moxyist) B ctpyktype OITOIT BO

3. OObeM IUCHUILIMHBI (MOJYJS) B 3aUeTHBIX EIMHHUIEAX C yKa3aHWeM KOJIMYeCTBa YacoB, BBIAEIEHHBIX Ha
KOHTaKTHYI0 paboTy 0OyJaromuxcs ¢ mperojaBareieM (0 BHAaM Y4eOHBIX 3aHATHI) U HA CaMOCTOSTENbHYIO paboTy
o0yJaronuxcs

4. ConeprkaHue QUCIUTUIAHBI (MOIYIIS), CTPYKTYPHUPOBAHHOE IO TeMaM (pa3/ienaM) ¢ YKa3aHHeM OTBEISHHOTO Ha HHUX
KOJINYECTBA aKaJIEMHUECKHX YaCOB ¥ BU/IOB yICOHBIX 3aHATHH

4.1. CtpyKTypa ¥ TeMaTHIECKHH IIJIaH KOHTAKTHON M CaMOCTOSITENbHON PaOOTHI MO AUCHUILTHHE (MOIYIIIO)

4.2. Conep:xaHue TUCIUTUTNHBI (MOIYJIS)

5. Ilepedenp y4eOHO-METOANYECKOTO OOECHEUYeHUs /Ul CaMOCTOSTEIbHON paboThl 0Oydaromuxcsl 1Mo AUCHHILIHHE
(Momysro)

6. @OH/ OIIEHOYHBIX CPEJICTB MO JUCLUIUIHHE (MOJIYIIIO)

7. Ilepeuenb nuTepaTypbl, HEOOXOJUMOIL JJIsl OCBOSHUS TUCLUILTUHBI (MOJLYJIS)

8. Ilepeyennb pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHHKAMOHHON ceTn "MHTepHeT", HeOOXOAUMBIX IJIsi OCBOCHUSI
JUCHUATUTHHBI (MOJTYJIST)

9. Meroanyeckue yKkazaHus Uit 00y4aroIuXcsl 0 OCBOCHUIO TUCIUILIHHBI (MOJTYJIS)

10. Tepeuens nHOOPMAITMOHHBIX TEXHOJIOTHH, MCIIOJIB3YEMBIX TP OCYIECTBICHUN 00pa30BaTEIBHOTO IpoIecca Mo
JMUCHATUTHHE (MOJYII0), BKITFOYasi TIepeUeHb MPOTPaMMHOTO oOecrieueHusl ¥ HHPOPMAIMOHHBIX CIPAaBOYHBIX CHUCTEM (TIpU
HE0OXOTUMOCTH)

11. Ommcanue MaTepUaTLHO-TEXHUYECKOW 0a3bl, HEOOXOMMOM Il OCYIIECTBIICHUS 00pa30BaTEILHOTO MpoIiecca o
JUCIIATUTHHE (MOJTYJTO)

12. Cpe}ICTBa aganTtaiguy npernoJgaBanusl AUCHHUIIIMHBL (MOI[yJ'ISI) K HOTpe6HOCT$IM 06y‘-IaIOHII/IXCH WHBAJIMJOB U JIUII C
OrpaHMYCHHBIMH BO3MOXKXHOCTSMU 3J0POBbA

13. Tlpunosxerue Nel. @oHJ OIIEHOUHBIX CPEICTB
14. Ilpunosxxenue Ne2. [lepeuens uTepaTypbl, HEOOXOIUMOH Il OCBOSHHS AUCIUTUINHEI (MOTYJIs)

15. Tlpumoxxerme Ne3. TlepeueHp HWHGDOPMAIIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX /IS OCBOCHHS JWCIUILTHHEI
(MopyIst), BKIIFOUAs IepeYeHb MPOrPaMMHOTO oOecrieueHn 1 MHPOPMAIIMOHHBIX CITPABOYHBIX CHCTEM



[porpaMmmy nmcnuIUIMHBL pa3paboTan(a)(u) momeHT, k.H. (moment) YcmanoB W.T. (Kadempa marematukm u
MPUKJIAHON HHPOPMATHKN).

1. IlepeyeHb IUIAHHUPYEMBIX pe3yJbTATOB OOY4eHHUS] MO [JUCHMIUIMHE (MOMYJII0), COOTHECEHHBIX C
IUIAHUPYeMBbIMH pe3yiabTatamu ocBoenusi OIIOII BO

OOyuaromuiicsi, OCBOUBIINHA JUCIUIUTAHY (MOAYIH), JOJDKEH 00Ia1aTh CISAYIONIIMMI KOMICTCHITHSMHI:

Mndpp Pacmingposka
KOMIIeTeHIIUH npuodpeTaemMoil KOMIeTeHIUH
OIIK-1 CriocoOeH NMPUMEHSATh €CTECTBEHHOHAYYHbIE W OOIEMHKEHEPHbIC 3HAHMs, METOJbl MaTeMaTH4eCKOTro

AHaIM3a WM MOJEJIMPOBAHUSA, TEOPETHYECKOTO M OKCIIEPUMEHTAIBHOTO  HCCIIEAOBaHHS B
Npo¢eCCHOHANBHOM eI TETBHOCTH

OIIK-1.1  [3HaTh ciocoObl MPUMEHEHHS €CTECTBEHHOHAYYHBIX 1 OOIEHH)KEHEPHBIX 3HAHUH, METOJJ0B
MaTeMaTHYECKOTO aHAIN3a H MOJIETNPOBAHHA, TEOPETUUECKOTO 1 3KCIIEPHMEHTAIBHOTO HCCIEI0BAHHS B
MpoGecCHOHANIBHOI AeSITETbHOCTH

OIIK-1.2 YMeTh IPUMEHATh eCTeCTBCHHOHAYYHBIC M OOIICHHKCHEPHEIC 3HAHUS, METOIBI MATEMAaTHIECKOTO
aHanKn3a U MOJEIUPOBAHUSA, TCOPETUUECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEAOBAaHUS B
MpoheCCHOHATBHOMN eI TETFHOCTH

OIIK-1.3 Branets criocCOOHOCTBIO PUMEHSITh €CTECTBEHHOHAYYHBIE U OOLEMHKEHEPHBIE 3HAHUS, METOTbI
MaTeMaTHYECKOro aHaIu3a U MOJIETMPOBAHHS, TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO HCCIIEIOBaHHS B
podecCHOHANLHOM JIESITEIbHOCTH

OIIK-6 CriocoOcH aHaTM3UPOBATh U pa3padaThiBaTh OPraHU3AIMOHHO-TEXHHYSCKUE U SIKOHOMHYECKUE MTPOIECCHI
C IPUMEHEHNEM METOJIOB CUCTEMHOTO aHaIN3a K MaTEMaTH4YeCKOTO MOICTUPOBAHUS

OIIK-6.1 3HATE CITOCOOLI aHAIKM3a U pa3p360TKI/I OpraHnu3aliMOHHO-TEXHUYCCKUX U DKOHOMUYCCKHUX IPOIECCOB C
[IPUMCHCHHUEM MCTOAOB CUCTEMHOI'O aHaJIn3a U MaTEMAaTH4YCCKOIro MOJACIIMPOBAHNA .

OIIK-6.2  [YMmerh aHaIM3UPOBATH M pa3pabaThIBATh OPTaHU3ALMOHHO-TEXHHUYESCKHE U IKOHOMUYECKHE TPOLECCHI ¢
[IPUMEHEHHEM METO0B CHCTEMHOTO aHAIN3a U MAaTEMAaTHIECKOTO MOACINPOBAHUS.

OIIK-6.3  |Bnageth CrHOCOOHOCTBIO —aHANM3MPOBaTh M pa3padarTbiBaTh  OPraHM3aIMOHHO-TEXHUYECKHE U
PKOHOMHYECKHE MpOILECChl C MPUMEHEHHEM METOJIOB CHCTEMHOTO aHajiu3a W MaTreMaTH4eCKOTro
MOZEITUPOBaHUS.

OO0yuaromuiicsi, OCBOUBIINHA JUCIUTUIAHY (MOIYIH):

JomxeH 3HaTh:

palMioHaNFHBIC  CHOCOOBI  NMPUMCHCHHS  ©CTCCTBCHHOHAYYHBIX  3HAHWW, OCHOBBI MAaTEMaTHKH, (HU3UKH,
BBIYHMCIIUTENILHON TEXHUKH U IPOTPAMMUPOBAHUS;

COBPEMEHHBIC CIIOCOOBI aHANIM3a U Pa3pabdOTKH OPraHU3AIMOHHO-TEXHHUYCSCKIX MPOIECCOB C MPUMEHEHHUEM OCHOBHBIX
METOJIOB MaTeMaTHYECKOTO MOJICTTUPOBAHUS, OCHOBHBIC MAaTEMaTHUCCKUE MOJICITH BO3MOXKHEIC CEpPhI UX MPIUTOKCHHM.

JoixkeH ymeTs:

palMOHAIBHO NPUMEHATh €CTCCTBEHHOHAYYHBIE 3HAHUS, pellaTh 3aJauyd BBIYUCIUTENBHOTO M aHAJIUTHYECKOTO
XapakTepa B 00JIaCTH MaTeMaTHIECKOTO MOJICTTMPOBAHNUS;

AQHAIM3UPOBATh U CaMOCTOSTENBHO II0 3aJaHHOMY alrOpUTMy pa3pabaTbiBaTh OPraHU3alMOHHO-TEXHUYECKHUE
IpollecChl ¢ NPUMEHEHHEM OCHOBHBIX METOJOB MAaTeMaTHYecKoro MOJAENUPOBAHUS, pellaTh CTaHAAapTHHIC
npodeccroHaNbHBIE 33a4YH C IPUMEHEHHEM METOA0B MAaTEMaTHIECKOTO MOJICTUPOBAHMS.

JomkeH BaneTh:

CIOCOOHOCTBIO PaIlIOHAFHO MPUMEHSITh €CTECTBCHHOHAYYHBIC 3HAHUS; HABBIKAMH HCCIICIOBAHUS MaTEMaTHYECKUX
MOJIeNeH pelIeHus MPaKTHIECKUX 3a7]ad METOITaMH MaTeMaTHIeCKOTo aHali3a U JuQepeHInaNTbHBIX YpaBHEHHIA,

CIOCOOHOCTBIO AHATIM3UPOBATh M CaMOCTOSTENBHO MO 33JaHHOMY alrOPUTMY pa3pabaThIBaTh OpPraHU3AIlOHHO-
TEXHUYIECKHE MPOIIECCHI C MPIMEHEHIEM OCHOBHBIX METOI0B MaTeMaTHYECKOTO MOJIEIMPOBAHUS, METOJAMH PEIICHIs 3a/1a9
1 JIOKa3aTeIhCTBA YTBEPKICHUH B STOH OOJIACTH.

2. Mecto aucuumianHbl (Moay.as) B ctpykrype OIIOII BO

HanHas pmucrmmimHa  (Momyns) BkmodeHa B pamen  "B1.0.04.06 Jductmrmommaer  (Momynu)"  OCHOBHOM
npodeccnonansHON oOpasoBatenbHoi mporpammbl 09.03.03 "Ilpuknagnas madopmarnka (IIpuknamuas mHpOpMaTnka B
9KOHOMHKE)" 1 OTHOCUTCS K 00S3aTEbHBIM TUCIHILIHAM.

OcBauBaetcs Ha 3 Kypce B 5, 6 cemecTpax.



3. O6beM AMCUUILIUHBI (MOAYJSA) B 3a4eTHBIX €IMHHLAX € YKa3aHHEM KOJIMYeCTBAa 4acCOB, BbIAeJEeHHBIX Ha
KOHTAKTHYI0 padoTy o0y4yalouiuxcsi ¢ mpernogaBareideM (M0 BHAAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOSATEJHHYIO
padoTy o0yuarommuxcs

OOmmast Tpy10eMKOCTh TUCIUIINHBI COCTaBIIsIET 7 3a4eTHBIX(ble) eanHuI(bl) Ha 252 vaca(oB).

KonraktHas paborta - 108 dgaca(oB), B ToMm umcie Jekuud - 34 dgaca(oB), mpakTmueckue 3aHsaTus - 0 waca(os),
nabopaTopHbIe paboThI - 74 yaca(oB), KOHTPOJIb CAMOCTOSATENILHOM paboTh - 0 yaca(oB).

CamocrositenpHas padota - 108 gaca(os).
KonTpons (3au€r / 3x3ameH) - 36 gaca(oB).
dopma MPOMEKYTOUHOT0 KOHTPOJIS AUCIUIUIMHEL: 3a49€T B 5 CeMecTpe; 3K3aMeH B 6 cemectpe.

4. Conep:xaHue AMCUMILUIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jiejiaM) ¢ YKa3aHHEM OTBeeHHOIro
HA HUX KOJHYeCTBAa aKaJeMUYeCKHX YACOB M BUAOB YUeOHBIX 3aHATHH

4.1 CTpyKTypa U TeMATHYeCKHIl IVIAaH KOHTAKTHOI M CAMOCTOSATEIbHOI pad0ThI 10 AMCHHILIHHE (MOLYJIIO)
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1 Tema 1. HekoTopsie H3BECTHRIE MOJETH MaTeMaTHIECKOMH 5 4 0 4 14

(hr3uKI

2. |Tema 2. 3agaun XUMHAUYECKONA KUHETUKHA 5 4 0 8 14
3. [Tema 3. Maremarunueckas Teopusi 60pbObI 3a CYIIECTBOBAHUE 5 4 0 8 12
4. |Tema 4. MonenupoBaHue mpoleccoB udy3uu u nepeHoca 5 6 0 16 14
5. [Tema 5. Henunetiinbie Monenu 6 4 0 12 18
6. |Tema 6. /luHamMuka copOIIMU Ta30B 6 6 0 12 18
7. [Tema 7. MoaenupoBaHUeE CIOXKHBIX 0OBEKTOB 6 6 0 14 18
HUroro: 252 4. (13 HUX 36 4. KOHTPOJIb) 34 0 74 108

4.2 Conep:xkaHue THCHMIIIHHBI (MOIYJIST)
Tema 1. HekoTopsble n3BecTHbIE MOAEJIM MaTeMaTHUYecKol Gpu3nKu

Konebanus xameprona. 3amaua Credana. 3amaga Credana mpeacTaBisieT co00i 0coObIi BUI KpaeBoW 3aqadd JUIs
mddepeHnIanbEHOrO YpaBHEHHSI B YaCTHBIX MTPOM3BOAHBIX, OIMMCHIBAIONIAS H3MEHEHHE (DA30BOTO COCTOSHMS BEIIECTBA, TIPH
KOTOPOM TIOJIOKEHUE TPaHUIBI paszaena (a3 u3MeHsiercs co BpeMeHeM. Hannure rpanui paznena Mexny Ga3amu, KOTOpbIe
HE 3a/1af0TCsl SIBHO M MOTYT CMEIIAThCsl CO BPEMEHEM, SBISIETCS XapaKTepHOH OCOOEHHOCThIO Takux 3amad. CKOpOCTh
cMelIeHus] MeX(a3HbIX TPaHUIl OTIPEEISIeTCs JOMOIHUTEIBHBIM YCIOBHEM Ha rpaHuIle paszena (a3, 9To IpUBOIUT 3a1ady
K HEMHEIHOMY BUAY.

Tema 2. 3agaun XUMHYECKOH KMHETHKH

Bproccenstop. Peaknus bemoycora - JKaOOTHHCKOTO - KJIACC XUMHUCCKUX PEAKIIHA, MPOTEKAIONINX B KOJICcOATEIHHOM
peXUMe, TPU KOTOPOM HEKOTOPHIC MapaMeTphl peaknuu (I[BET, KOHIICHTPAIUsA KOMIIOHCHTOB, TEMIIEpaTypa H Jp.)
HU3MEHSIOTCS TIEPUOJNYCCKH, 00pasys CIOXKHYIO IPOCTPAHCTBCHHO-BPEMEHHYIO CTPYKTYPY PEaKIMOHHON cpemsl. [lpu
OTIPENICIICHHBIX YCIOBHUSAX 3TH CHCTEMBI MOTYT JIEMOHCTPHPOBATH OYCHH CIOXHBIC (DOPMBI TOBEACHUS OT PEryIsSpHBIX
MEPUOTUICCKUX JIO XAOTHYECKUX KOJICOAHWH W SBIISTIOTCS BaXHBIM OOBEKTOM HCCICIOBAHUS YHHBEPCATBHBIX
3aKOHOMEPHOCTEN HETMHEHHBIX CUCTEM.

Tema 3. MaTemaTnueckasi Teopusi 60ps0bI 3a CylllecCTBOBaHHE

Cucrema "XWIIHHK - XepTBa" - CIOXKHAS SKOCHCTEMa, ISl KOTOPOW peasM30BaHBI JOITOBPEMEHHBIC OTHOIICHHS
MEXIy BHIAMH XUIIHHKA W JKEPTBBI, THIIMYHBIA pUMeEp KOIBOMONMH. OTHOIICHHS MEXIY XHIIHUKAMU U HX JKePTBAMH
Pa3BHBAIOTCS IIMKIJIMYECKH, SIBIISISICH MILTIOCTPAIME HEHTpanbHOTO paBHOBECHs. MO/eIb COBMECTHOTO CYIIECTBOBAHUS JIBYX
OGnonornyecknx BUIOB (TTOMYISIKI ) THITA "XHUITHHK - )KepTBa' Ha3bIBACTCS TaK)Ke MOJIenbio BombTepps! - JIoTku.

Tema 4. MoaenupoBanue npoueccon 1upPpy3uu u nepenoca

Maremarmaeckoe MOACINPOBAHUC DKOCUCTEM ABJIACTCA HAYYHBIM HAIIPABJICHUCM, KOTOPOC CTAHOBUTCA ,I[eﬁCTBeHHLIM
arnmaparoM NO3HaHUA 3KOJOTMYCCKUX IMPOLECCOB, HpI/I6J'II/I)Ka€T K OCYHICCTBJICHUIO MPAKTHUKHU YIIPABJIICHUS UMU. HO,Z[O6HBI€



MOJICIA COJIepKaT B ceOc MHMOPMAIMIO KaK alpHOPHYIO, 3aKIIOUYCHHYIO B CTPYKTYpPE MAaTEeMaTHYeCKOW Mojenw (THIT
TG GepeHIINATBHOT0, WHTETPAITBHOTO, Pa3HOCTHOTO, OAlaHCOBOTO WJIM JAPYTOTO YpaBHEHHS), TaK W WHGOPMAIIHIO,
COJICpKANIYIOCS B MapameTpax (K03 UIMeHTaX ) MOJICITH, KOTOPBIC OMPEICIIAIOTCS W3 ONBITHBIX TaHHBIX.

Tema 5. Heauneiinbsle Mmoaean

VYpaeuénue Kopteséra - ne ®pusa - HelMMHEHHOE ypaBHEHHE B YaCTHBIX MPOU3BOAHBIX TPETHETO MOPSIIKA, UTPAIOIICe
BO)XHYIO POJIb B TEOPUHU HETMHEHHBIX BOJIH, B OCHOBHOM THJIPOJIMHAMHYECKOTO IPOUCXO0XK/IEHHs. BriepBbie ObIIO MOTydeHO
Kozedom Byccuneckom B 1877 ronmy, HO moapoOHbIN aHanu3 ObuT npoBenéH yxe Junepukom Kopreserom u ['ycraBom ne
Opuzom B 1895 romy. Jlnst ypaBHenuss KopreBera - ne @dpusa HailijjeHO OOJBIIOE KOJMYECTBO TOYHBIX pEIICHHH,
MIPE/ICTABIIIONINX cOOOH CTallMOHApHBIE HETMHEHHBIE BOJTHBI.

Tema 6. /lunaMuka copouUN ra3oB

3amaua ['ypca - 9TO pa3sHOBUIHOCTh KPACBOW 3ajaud JUIs THIEPOOTHICCKUX YPAaBHEHHI U CHCTEM 2-TO MOpPSIKa C
JIByMsl HE3aBHCHMBIMH I€PEMEHHBIMHU 10 JaHHBIM Ha JIByX BBIXOAALIUX U3 OJHON TOYKH XapaKTEPUCTUYECKUX KPHUBBIX.
[IpuMeHHUTENBHO K YAaCTHOMY THIIEPOOJIMYECKOMY YPaBHEHHIO BTOPOT'O MOPSIIKA C IBYMsI HE3aBUCUMBIMU TIEPEMEHHBIMH, b.
Puman mnpennoxun "meron wuHTEerpupoBanus Pumana". [lns mpuMeHEeHHsI MeToJa HEeO0OXOIMMO IOCTPOUTH (DYHKITHIO
Pumana, SBISIONTYIOCS pEIIEHHEM CIIEMaIbHON XapakTepucTrueckon 3agaun Komu.

Tema 7. MoaenupoBaHue CJI0KHBIX 00bEKTOB

dusnyeckn "OezomacHbI" sepHBINA peakTop. [maponorndeckuii "Oaprep" NMpOTHB 3arps3HEHHS TPYHTOBBIX BOJI.
CrnoXHBIE PeXUMBI O0TEKaHUs TEN Tra3oM. DKOJOTHYECKH HPHEMIIEMbIE TEXHOJOTHN CKMTAHUs YIIIEBOJIOPOJHBIX TOIUIUB.
Henuneiinsie 3¢ dexTsl B nazepHol TepMosiaepHO turazme. KimmMmartnyeckne mocneacTsust siiepHoro koHgumkTa. [porneccs
B IIEPEXOHON HIKOHOMHKE. TOTATUTAPHBIE U aHAPXUYECKUE IBONIOLMY PACIPEAEICHUS BIACTH B HEPAPXUSIX.

5. IlepeyeHb Y4eOHO-METOAUYECKOT0 OOecIeYeHUs [JIsi CAMOCTOSITEIbHON pPadoThl 00y4alIIHXCS IO
AUCHUILTHHE (MOIYJIIO)

CamocrostensHas paboTa OOy4alONIMXCS BBINOJHSAETCS 110 33aJaHUI0 W TIPU  METOIUYECKOM PYKOBOJCTBE
npenojaasarelisi, Ho 0e3 ero HermocpeAcTBeHHOro ydactust. CamocrosaTenbHast paboTa MOApa3essieTcss Ha CaMOCTOSITENIEHYIO
paboTy Ha ayIWTOPHBIX 3aHATHSIX M Ha BHEAYJWTOPHYIO CaMOCTOATENbHYI0 pabory. CaMmocrosTenbHas padoTa
00yJaroNUXCs BKJIFOYACT KaK MOJHOCTHIO CAMOCTOSTEIBHOE OCBOCHHE OTICIBHBIX TeM (pa3lesioB) MUCIHIUIMHEI, TaK H
MpopaboOTKy TeM (Pa3NelioB), OCBAaWBAaCMBIX BO BpEMs aymUTOpPHOH paboThl. Bo BpeMs caMOCTOSTEIBHONH pabOTHI
00yJaromuecss YUTAIOT U KOHCIEKTHPYIOT YUEOHYIO, HAYYHYI0 W CIPaBOYHYIO JIUTEPATyPy, BBIMOJHSAIOT 3aJaHus,
HaTpaBJICHHBIC Ha 3aKPEIICHUE 3HAHWKA U OTPa0OTKY YMECHUN W HABBIKOB, TOTOBATCS K TEKYIIEMY M MPOMEKYTOUHOMY
KOHTPOJIIO MO TUCIUITIIMHE.

OpraHuzaiysi caMOCTOSTENFHON paboThl 00yJalONIMXCS PErJaMEeHTUPYETCsl HOPMAaTUBHBIMH JJOKYyMEHTaMH, y4eOHO-
METOIMYECKOH JIUTEpaTypoil U 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMU PECYPCaMU, BKIIIOYAS:

INopsinok opraHW3ani W OCYIIECTBIECHHWS 00pa30BaTENbHOM MEATENBHOCTH TO 00pa3oBaTeNbHBIM IPOTrpamMMam
BeICIIEro 00pa3oBaHMs — TNporpaMMmam OakajlaBpuara, IporpaMMaM CHEHHaINTeTa, I[pPOrpaMMaM MarucTpaTypsl
(YTBep K/IeHHBIH MTpHKa3oM MUHHCTEPCTBA HAYKH M Bbiciiero odpaszosanus Poccuiickoit deneparyn ot 6 ampens 2021 rona
Ne 245)

YcraB ¢enepanbHOro rocyapcTBEHHOTO aBTOHOMHOTO 00pasoBaTenbHOro yupexaenus "Kazancknit (IIpuBosmkekmii)
(henepanbHbIi yHUBEpcHTET"

[paBuna BHyTpeHHETO pacnopsiaka ¢eaepabHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YIPEKACHHS
BBICIIErO ITpodeccronansHoro obpazoBanus "Kazanckuit (ITpuBomkckuit) dpenepanbHblil yausepeuter”

JlokampHbIe HOpMaTHBHEIC akThl KazaHnckoro ([IpuBomKCKOT0) (heiepatbHOrO YHHBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEICTB M0 JUCHUILINHE (MOAYJII0)

@DOoHJl OLEHOUYHBIX CPEACTB IO IUCLUILUIMHE (MOJIYNIO) BKJIIOYAET OIICHOYHBIC MaTepHajbl, HalpaBlCHHbIE Ha
MIPOBEPKY OCBOCHHUS KOMIICTEHIMH, B TOM YHCIE 3HAaHWH, yMEHMH M HaBbIKOB. (DOHJ OLIEHOYHBIX CPEACTB BKIOYACT
OILIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS U OIIEHOYHbIE CPEICTBA ITPOMEXKYTOUHOM aTTEeCTallUH.

B (hoHze OLIeHOUHBIX CPENICTB COACPKUTCS Clienytolias nHdopmanus:

- COOTBETCTBHE KOMITCTCHITUH IJIAHUPYEMBIM pe3yibTaTaM 00ydeHUs 110 JUCIUILTHHE (MOIYJIIO);
- KpUTEPUH OIICHUBAHUS C(DOPMUPOBAHHOCTH KOMIICTEHIIHUH;

- MeXaHu3M (HOPMHUPOBAHHMS OLICHKH MO TUCIUITINHE (MOIYJIIO);

- OTMCaHMe MOPsIIKa MPUMEHEHUS U MPOLIEYPhl OIICHUBAHUS JIJISI KaXI0TO OLIEHOUYHOTO CPE/ICTBA;
- KpUTEPUH OICHUBAHUS ISl KAXKIOTO OIIEHOYHOTO CPE/ICTBA;

- COJACPI)KaHHUEC OLCHOYHBIX CPCACTB, BKJIIOYas TpC6OBaHI/I$I, OpeaAbABIIACMBIC K ,Z[eI>'ICTBPI$[M O6y‘laIOHII/IXC$I,
JACMOHCTPUPYCMBIM pE3yJIbTaTaM, 3aJaHusl PA3JIMIHbIX TUIIOB.

(I)OH,Z[ OLICHOYHBIX CPEACTB 11O JUCHUIIIMHEC HAXOAUTCS B HpI/IJ'IO)KeHI/II/I 1 x nporpamMme JUCHUTIIINHBL (MO,Z[yJ'I}O).



7. IlepedeHnb JIMTEPATYPbI, HEOOXOAUMOI ISl OCBOEHUS AUCHUIIHHBI (MOIYJIs)

OcBoeHue AUCHUIUIMHBI (MOAYJS) TIpearoyaraeT W3ydeHue y4deOHO# mmteparypsl. Jluteparypa MoOXeT OBITH
JIOCTYITHA 00yYaroIMUMCsI B OJIHOM M3 JIBYX BapHaHTOB (JINOO B 00OMX M3 HUX):

- B OJJIGKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHBIE CHUCTEMBI Ha OCHOBAaHMHM 3aKIIOUeHHBIX KDY
JIOTOBOPOB € NIPaBOOOIaaTesIMy;

- B IeyaTHOM BHje - B Hayunoit 6ubnmoreke Enadyxkckoro nacruryra KOY. O0yvaronuecs moayqaoT yIeOHY0
JUTepaTypy Ha aDOHEMEHTE 10 YUTATEIbCKUM OWJIeTaM B COOTBETCTBHH C ITPAaBUIIAMH NOJIb30BaHusl HayuHoW OMOIHOTEKOA.

ONeKTpOHHBIEC U3AaHHS TOCTYITHBI JUCTAHIIMOHHO U3 JIF0OOOH TOUKH ITPU BBEICHUN OOYUYAIOIIMMCS CBOErO JIOTHHA U
napojst OT JIMYHOTO KaOuHera B cucreMe "DJEKTpOHHbIH yHuBepcuter". [IpM HCIONB30BaHMM MEYATHBIX HM3JAHUH
OubMoTeYHbIi (GOHI JOKEeH OBITh YKOMIUIEKTOBAH UMHU M3 pacueTa He MeHee 0,25 sK3eMIusipa Ha KaKA0Tro 00yJaromerocs
W3 YMClIa JIML, OTHOBPEMEHHO OCBAaUBAIOIINX JaHHYIO TUCIUILTHHY

[lepeyens nuTepaTypbl, HEOOXOAUMOM JUIi OCBOCHHWS TUCLUILTHHBI (MOIyJsi), HaxoauTcs B [lpunoxennu 2 k
paboueii mporpamme UCHMIUIMHBL. OH IIO/UIGKUT OOHOBICHHIO TIPH H3MEHEHHH YCIOBHH mgoroBopoB KOV ¢
nmpaBooONafaTens M  SJEKTPOHHBIX M3JaHWH W TPH H3MEHEHHHM KOMIUIeKTOoBaHWsA (oHmoB Hayunoit OuOmmorexn
Ena0yxckoro nacruryta KOV.

8. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHMKALUMOHHON ceTH "HHTepHer', He0OXOAUMBIX Jisl
OCBOEHMSI JUCHUILIUHBI (MOIYJIs1)

BBenenne B MaTeMaTHiIecKoe MoeupoBanue - https://www.intuit.ru/studies/courses/2260/156/info

Kommeroreproe MmomenupoBanwue - https://www.intuit.ru/studies/courses/643/499/INFO

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

9. MeToauyecKkue yKa3aHusi AJsl 00y4al0IUXCs M0 0CBOCHUIO TMCHUIIIMHBI (MOLYJIs1)

Buna patdor MeTtoauyeckue peKoMeHAalNuu

JIEKLIUH Ciemyer BeCTH KOHCHEKT JISKIIMM 1 03HAKOMUTBCS C JIUTEPaTypOll peKOMEHIyeMoit i mpouTeHus. Eciu
BO3HHUKAIOT TPYJHOCTH B IIOHUMAHHH JIEKIIMOHHOTO MaTepHaia CIeoyeT OOpaTUTHCS K IPeroaBaTelio,
KOTOpBIIl uuWTaeT JeKuuu. Js YCHEHIHOrO YCBOEHHs JIEKLHOHHOTO MaTepuaia, Heo0X0quMo
popadaTeIBaTh MaTepuall, IMPOBOIAUTH IMOAPOOHBIA BBHIBOI (POPMYI, B TOM CIIydae, €CId STO He OBLIO
CIIeTIaHO HA IPeIroiaBaTeiieM Ha JISKIHH.

nabopartopHsie | [l ycIrienHoro BEIOTHEHHS Ja00paTOPHBIX paboT TpedyeTcs M3yduTh MaTepuai jgekuui. [Ipucrynars k

paboTsI BBITIOJIHEHUIO J1a0OpPAaTOpPHOH pPabOTHl MOXKHO TIOCIE IMPEABAPUTEIBHOTO MPOUYTEHUS] TEOPETUYECKOTO
Marepuana. BbINoNHEHHE CliefyeT NPOBOJUTH PYKOBOJCTBYSICH MOPSAKOM paboOThl.  YcCHelHoe
BBITTOJIHEHUE J1a00paTOpHOM pabOThl O3HAYAET, YTO CTYAEHT BBIIIOJHHUJI OCHOBHYIO PalOTy, a Takxke
OTBETUJI HA BOIIPOCHI WJIM BBITTIOJTHWII JOIIOJIHUTCIIbHBIC 3aJaHU.

camoctosi- | CamocTosiTenbHast paboTa CTYJIEHTOB IO JUAAKTHYECKOM CYTH MPEACTABISIET CO00I KOMIUIEKC yCIOBHH
TenbHast paboTa| 00yueHuns, OpraHu3yeMbIX IperoJaBaTeIeM M HallPaBJICHHBIX Ha CAMOIIOArOTOBKY yJalluxcs. YdeOHas
JIeATeIILbHOCTh MPOTEKaeT 0e3 HeIMOCPEICTBEHHOTO yJ4acThsl MPENoAaBaTel st U 3aKII0YacTCsl B MPOpadbOTKe
JEKIUOHHOTO MaTepHana, HOArOTOBKE K YCTHOMY OMNpPOCY M TECTUPOBAHMIO, K MPAKTUYECKUM 3aHSITUSIM;
U3Y4eHUH y9eOHOH JUTEpaTyphl U3 OCHOBHOTO U JIONOIHUTEIBHOTO CIIHCKA.

3a4CT HpI/I IOATOTOBKE K 3a4UCTy H606XOZ[I/IMO MMPOCMOTPEThL NPOrpaMmy Kypca, € LCJIbIO BbLIABJICHUS HanOoee
HpO6JI€MHI)IX TEM, BOIIPOCOB, KOTOPLIC MOT'YT BbI3BaTh TPYAHOCTU IIPU MOATOTOBKE K 3a4CTy. HpO peuiarb
TCCTOBLIC 3aJlaHusA, TPCAJIOKCHHBIC B y‘-IC6HO-M€TOI[I/I"IeCKOM KOMIIJICKCE. HpI/I 9TOM IJIA 3(1)(1)€KTI/IBHOFO
3aKpCIVICHUA I/IH(l)OpMaHI/II/I HepBI)II\/’I pas 0e3 HUCIOJIL30BaHHS y‘l€6HLIX Marepuaios, BTOpOfI pa3 ¢ ux
HCIIOJIb30BAHHUEM.

9K3aMEH DK3aMeH NPOBOUTCS B YCTHOM opMe 1o OUieTaM, B KOTOPBIX COJEPIKATCS BOMPOCHI (3a/1aHMHsI) 10 BCEMY
paznerny mucuuiuinHbl. OLeHHBAaeTCs BIAJCHHE TEOPETHYSCKHM MaTepHalloM, €ro CHCTEMHOE OCBOCHHUE,
B3aHMOCBSI3b OCHOBHBIX IMOHATHI JUCUUIUIMHBL, CIIOCOOHOCTD ITPUMEHATH 3HAHKSA M YMEHUS IPH PEIlCHUH
MIPAKTHYECKHX 3a1aHui, MPUOOpETeHHe HaBBIKOB CAMOCTOATEIBHOM padoThl. {1 MOATOTOBKU K 3K3aMeHY
PEKOMEHIyeTCs IOBTOPUTh BECh YUEOHBIH MaTeprall 10 TUCLHIUIMHE, a TAKXKE UCIOIB30BaTh OCHOBHYIO H
JOTIOJTHUTEIBHYIO JIUTEPATYPy, HHOOPMAIIHIO H3 PEKOMEHIOBaHHBIX MIHTEpHET-pecypcoB.

10. ITepeuenr WHGOPMANMOHHBIX TEXHOJIOIMIl, MCHOJIb3yeMbIX MNPH OCYIIECTBJIEHHMH 00pa30BaTeILHOI0
npouecca 1o JUCHMILIMHE (MOXYJII0), BKJIKOYAA IepedyeHb NPOrPaMMHOrO obecrnedeHusi 1 MH(OPMALMOHHBIX
CIIPABOYHBIX CHCTeM (MPH HEOOXOAUMOCTH)

[lepeyenr MHGMOPMAIMOHHBIX TEXHOJOTHH, HCIOJIb3YeMbIX NPH OCYIIECTBICHHH O00pa30BaTENbHOrO Ipolecca Mo
JUICIUITIMHE (MOMYJIIO0), BKIIOYAsi IepedeHb IPOrpaMMHOTO oOecriedeHHss M WH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npezcTasieH B [Ipuioskenuu 3 k pabouelt mporpamme JUCHMIUTHHBL (MOJTYJIs).



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 MaTepHaJbHO-TeXHHYeCKOH 0a3bl, He00XOAUMOMH A OCYLIeCTBJIEHHS] 00pPa30BaTeJLHOIO
npoiecca no JHCHUILIHHE (MOYJII0)

VYuebnsie aymuropun Ne 60 (423600, Peciyonuka Tarapcran, r. Enabyra, yin. Kazanckas, n. 89) mis nmpoBeneHus
3aHSATHH JIEKIIMOHHOTO THIIA, 3aHATHA CEMHUHAPCKOTO THUIA, TPYNIOBBIX W HHIUBHUAYATBHBIX KOHCYJIBTAlUH, TEKYIIEro
KOHTPOJII ¥ MPOMEXYTOYHOH aTTecTaluyu, MOMEIIEHHEe Ul CaMOCTOSATENbHOM paboThl. KommiuekT mebenu (mmocamouHbIX
Mmect) 29 mt. Komrutekt mebGenu (rmocagouHbIx Mect) aiist npenogasatens 1 mr. KomnblorepHslii kinace: Kommbioteps! intel
core i5 15 mt. Monutopsr ViewSonic 22d 15 . [Tpoekrop EPSON EB-535W 1 mit. MHTepaktnBHas nocka IQBoard DVT
TNO82 1 mrt. Tpubyna 1 mt. Konguunonep 1 mr. Hacrenusie mon ku 6 mr. Hlkad nsyxcrBopuartsiii ¢ noikamu 1 mr. Be6-
kamepa | mT. Beixox B MHTepHET, BHYTPHBY30BCKasi KOMIBIOTEPHAs CETh, JIOCTYI B 3JEKTPOHHYIO HH()OpPMalMOHHO-
oOpazoBaTenpHyt0 cpeny. Habop ydueOHO-HAITISAHBIX MMOCOOWMH: KOMILICKT MPE3CHTAIMH B 3JICKTPOHHOM ¢opmare o
MperoiaBaeMoil TUCUUIUIMHE 3-5 MIT.

12. CpeacrBa aganTauuu NpenoJaBaHusl TUCHUIIMHBI K MOTPeOHOCTAM 00y4alolUXcsl WHBAJIMIOB U JHI C
OrpaHUYeHHBIMH BO3MOKHOCTSIMH 30POBbS

Ilpu HeoOXogMMOCTH B 00pa30BaTENBHOM MpOLECCe NPUMEHSIOTCS CISNYIOIIMe METOAbl W TEXHOJOTHUH,
oOneryaromuye BOCIpHATHE HH(POpMaUU OOYyYarOIIMMHUCS MHBAIMIAMH M JIMIAMH C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/I0pPOBBSI:

- CO3aaHHuC TEKCTOBOU BEpCUn JII000r0 HETEKCTOBOTO KOHTEHTA JJI1 €ro BO3MOXXHOI'O npeo6pas()BaHI/I${ B
AJIbTCPHATHBHBIC (l)OpMBI, yI[O6HI)Ie JJI pa3JIMIHbIX HOHBSOBaTeHeﬁ;

- CO3JaHHUC KOHTCHTA, KOTOpBIﬁ MOKHO MNPCACTAaBUTb B PA3JIMYHBIX BHUAAX 0e3 NOoTepU HJAaHHBIX WU CTPYKTYPHI,
MnNpeaAyCMOTpETb BO3MOKHOCTb MaCIHTa6I/IpOBaHI/IH TCKCTa H 1/1306pa>1<eHI/1171 0e3 OOTCpU KAuCCTBA, MPCAYCMOTPCTH
JOCTYITHOCTD YIIPABJICHUS KOHTCHTOM C KJIaBUATYPbI;

- CO37IaHM€ BO3MOYKHOCTEH JUIsI 00YyYaromnXCcsl BOCIPHHUMATE OJIHY U Ty )K€ MH(OPMAaLHUIO U3 Pa3HBIX UCTOYHHUKOB -
HarpuMep, TakK, YTOObl JHIA C HapylIEHHSAMHU CiyXa ITOJydaad HWH(POPMAIMI0 BU3yalbHO, C HAapYyIICHHSAMHU 3pEHHS -
ayualIbHO;

- TpUMEHEHHE MpPOTrPaMMHBIX CpEICTB, OOECIIEYMBAIONINX BO3MOXXHOCTH OCBOEHHMS HAaBBIKOB W yMEHHH,
(hopMHpYEeMBIX JUCHUIUIMHON, 3a CUY€T aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCIIE BHUPTYaIbHBIX Jlabopartopuii u
CHMYJISILIMOHHBIX TEXHOJIOTHIA;

- IPUMEHEHHE JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA JJIs TIepeiaui HHPOPMAIUU, OPTAaHU3AIIUN PA3THYHBIX
(hopM MHTEpaKTUBHOW KOHTAKTHOH PabOTHI OOYYAIOIIErocs ¢ MPErojaBaTeiieM, B TOM YHCIe BEOWHAPOB, KOTOPHIE MOTYT
OBITh HCIOJB30BAHBI I TMPOBEIACHUS BHUPTYAJIBHBIX JICKIMA C BO3MOXXHOCTHIO B3aMMOJCHCTBHS BCEX YYaCTHHKOB
JIICTAaHIIMOHHOTO OOY4eHUs, MPOBENCHUS CEMHHApOB, BBICTYIUICHHS C JIOKJIAJaMH W 3allUTHl BBIOJHEHHBIX pPadoT,
MPOBEACHHUS TPSHUHTOB, OPTaHU3AIIUH KOJUIEKTUBHOM PabOThI;

- TpUMEHEHHWEe JMCTAHIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH JUIs OpraHu3aiuu  (OopM  TEKYIEro H
MIPOMEKYTOYHOT'O KOHTPOJIS;

- YBESIIMYCHUC NPOAOJLKUTCIBHOCTU CAa4Yn 06y‘laIOHII/IMC$I HWHBAJIMAOM WA JIMIIOM C OIrpaHUYCHHBIMU BO3MOXKHOCTSIMU
30POBbA (l)OpM HpOMe)KyTO‘IHOﬁ arTeCTalu 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJDKUTEIIBHOCTHU UX CHAAYN:

- TPOJIOJDKUTENBHOCTH ClauM 3a4éra WIIM 9K3aMEeHa, ITPOBOJAMMOrO B IMUCbMEHHOH (opme, - He Oonee yeM Ha 90
MUHYT;

- IPOJIOJDKUTEIILHOCTH OATOTOBKH 00YYaIOIIerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IPOBOIUMOM B YCTHOH (opme,
- He Oosree yeM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUIEHHSI 00yJaloIerocst py 3aiiiTe KypcoBoi paboTsI - He OoJiee 4eM Ha 15 MHUHYT.

[porpamma cocrasiena B cootBercTBun ¢ TpeboBanusamMu GI'OC BO u yyeOHbIM miaHoM 1o Hanpasienuto 09.03.03
"IMpuknaanast vHpopmatrka" u npodutro noaroroku "[puknananas nHPOpPMATHKA B 3KOHOMHKE".
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1. CooTBeTCTBHE KOMIICTCHIMII IJIAHUPYEMBIM pe3yJIbTaTaM 00y4eHusl 0 AUCHHUILVINHE (MOAYJII0)

Kon m nHamMeHoBaHme
KOMIIETEHIIHH

NuaukaToppl JAOCTHKEHHS  KOMIIeTeHUMit

JAHHOH JUCIHUIIINHBI

aast | OneHoYHbIe CpeACTBa  TEKYyIIero
KOHTPOJISA " TPOMEXKYTOYHOM
aTTecTaluy

OIIK-1. Criocoben

3HaeT panroHAIBLHBIC CIIOCOOBI PUMCHEHUS

Texymuii KOHTPOJIb:

MIPUMEHSATh €CTeCTBEHHOHAYYHBIX 3HAHUH, OCHOBEI MaTeMaTHKH, JlaboparopHsie paboTHI IO TEMaM
€CTECTBEHHOHAYYHbIE M | (DM3MKH, BBIYMCIUTEIBHON TEXHUKU U Tema 1. HekoTopsle U3BECTHBIE
oO0IIIEeHHKEHEPHbIE MIPOrpaMMHPOBAHUS. MOJIENT MaTeMaTH4ecKoi Gpu3nku
3HAHUS, METObI Tema 2. 3agaun XUMHUUECKOW KMHETHKH
MaTEeMaTHYEeCKOTO YMeer paluoHanbHO NPUMEHATh ecTecTBeHHOHayuHble | Tema 3. MaremaTuueckas Teopust
aHaiu3a u 3HaHUS, pelaTh 3aJa4d BBIYUCIUTENBHOTO U 00pBOBI 3a CylIeCTBOBAaHNE
MOJIeIMPOBaHMUS, aHAJIMTHYECKOTO XapakTepa B 00J1acTh Tema 4. MoaenupoBaHue MPOLECCOB
TEOPETUYECKOTO U MaTeMaTHYEeCKOr0 MOJICTUPOBAHUS. muddy3un 1 nepeHoca
AKCIIEPUMEHTAILHOIO Tema 5. Henmuelinble Moaeu
UCCIIEIOBAHNUS B Brnaneer ciocoOHOCTBIO pallmOHATLHO TPUMEHSTh Tema 6. [lnHamuka copOIuy ra3oB
npodeccnoHaNbHON €CTECTBCHHOHAYYHBIE 3HAHMSI; HABBIKAMH Tema 7. MopenupoBaHue CIOXKHBIX
JIeSITENbHOCTU HCCIIEI0OBAHUS MAaTEMaTHUECKUX MOJIENEH peleHust 00BEKTOB

MIPAaKTHUECKHX 331a4 METOITaMHA MaTeMaTHYECKOTO

aHanm3a 1 A hepeHInaIbHBIX YPaBHEHHH. IIpomerxkyrouHast aTTecTanys:

3auem, Jx3amen

OIIK-6 3HaeT COBpEeMEHHBIE CIIOCOOBI aHaMM3a W pa3padoTKH | TecTHpoBaHWE IO TeMam
Criocoben OpraHU3aIOHHO-TEXHUYECKUX MIPOLIECCOB c | Tema 1. HekoTopsie u3BECTHBIE
aQHAITU3UPOBATh U NPUMEHEHHEM OCHOBHBIX METOJOB MAaTeMaTHUYEeCKOTO | MOJENIN MaTeMaTH4ecKo (H3UKU
pa3pabaTbIBaTh MOJIEIMPOBaHMs, OCHOBHbIE MareMaTHueckue monenu | Tema 2. 3amadn XUMHUECKON KMHETUKU
OpraHu3alMOHHO- BO3MOXKHBIE C(hepbl UX TPHIIOKESHHIA. Tema 3. Maremarudeckas Teopus
TEXHUYECKUE U 00pbOBI 3a CyILIECTBOBAHUE
9KOHOMHYECKHE YMmeer aHanm3WpoBaTh ®  caMocrosiTenbHO 1o | Tema 4. MoaenupoBaHue IpOLIECCOB
MIPOIIECCH C 3aJaHHOMY ATOPUTMY pa3pabateiBath | muddy3uu U mepeHoca

IIPUMEHEHNEM METOJ0B
CHUCTEMHOI'O aHa/In3a U
MaTEMaTHYICCKOTO
MOJCIUPOBAHUA

OPraHU3aAIOHHO-TEXHUIECKNE MPOLECCHl €
MIPUMEHEHHEM OCHOBHBIX METOJOB MAaTeMaTHYECKOTO
MO/IETTHPOBAHHS, pemarb CTaH/IapTHbIE
npodecCHOHANBHBIE 33/1adyll C MPUMEHEHHEM METOJIOB
MaTeMaTHIecKOTr0 MOJICTMPOBAHHS.

Bnageer ciocoOHOCTBIO aHANM3UPOBATH H
CaMOCTOSITENBHO MO 3aJAHHOMY aITOPUTMY
pa3pabaTeIBaTh OPTaHU3ANIOHHO-TEXHIICCKUE
MPOLECCHI C TPUMEHEHNEM OCHOBHBIX METO0B
MaTeMaTU4eCcKOro MOJICTUPOBaHUs, METOAAMHU
pelieHys 3a1a4 U J0Ka3aTelIbCTBa YTBEPXKICHUN B ATOU
obiacru.

Tema 5. HenuHelinble MOaeIu
Tema 6. [lunamuka copOumu ra30B
Tema 7. MoaenupoBaHueE CIOXKHBIX
00BEKTOB

IIpoMexyrouHast aTTecTauus:
Bauem, Dxzamen

2. Kpurtepuu onennBanns c)OpMUPOBAHHOCTH KOMIIETEHIMIA

Kommner 3auTeHo He 3auteHo
C€HIUS Broicokmii ypoBenb | Cpexnmii ypoBenb | Huskmnii ypoBenb | Hmxe IOpPOroBoOro
(0TINYHO) (xopo1o) (YAOBJIETBOPUTEILHO) YPOBHA
(86-100 6anoB) (71-85 6annos) (56-70 6an10B) (Hey10BJIETBOPUTEIIb
HO)
(0-55 dasioB)
OIIK-1 | 3naer pauuoHaibHbIE | 3HAET OCHOBHBIE | 3HaeT otnenbHble | He 3Haer
CIOCOOBI NMPUMEHEHHS | pallMOHAIBHBIE CHOCOOBI | pallMOHANBHBIE  CIIOCOOBI | palMOHAIbHBIE
€CTECTBEHHOHAYYHBIX MIPUMEHEHHS MIPUMEHEHUS CHOCOOBI TPUMEHEHHS
3HAHUH, OCHOBBI | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYUHBIX
MaTEeMaTHKH, ¢bu3uKY, | 3HAHUH, OCHOBBI | 3HaHUH, OCHOBBI | 3HAHH, OCHOBBI
BBIYMCITUTENILHON TEXHUKH | MaTeMaTHKH, ¢u3MKH, | MaTEMAaTHKH, ¢u3nKHU, | MaTeMaTuku, QU3NKH,
U TIPOTPaMMHUPOBaHUS BBIUMCIINTENIbHON BBIUNCIIUTEILHOW TEXHUKU | BBIUMCIUTEIBHON
TEXHUKH u|u MPOrPAMMHUPOBAHHUS, | TEXHUKHU U
MIPOrpaMMHPOBAHUS, JlorycKas TUMAYHBIE | TIPOTPAMMHUPOBAHUS
JIoTTycKas omMOKH TpU OTBETE Ha
HE3HAYUTCIIbHBIC OIIII/I6KI/I BOITpOC Ui PpEICHNN
IpU OTBET€ Ha BOMIPOC | MOCTaBICHHOH 3a/1a4u
501041 pPEeUICHNH
MIOCTaBJICHHOM 3a/1auu




Ywmeer pauuoHaIbHO | YMeer pauuoHanbHO | YMeer panuoHansHO | He ymeer
MIPUMEHATh MPUMEHSATh MIPUMEHATh palnoHaIBEHO
€CTECTBEHHOHAYIHBIC €CTECTBCHHOHAYIHBIE €CTECTBEHHOHAYIHbIC MIPUMEHATh
3HaHMS, peIlaTh 3a7adyd | 3HAHWS, pellaTh 3aJadd | 3HAHWA, peIaTh 3aJadd | €CTECTBEHHOHAY4HbIC
BBIYHCITUTEIILHOTO U | BBIYHCIHUTEIHHOTO U | BBIYHCIUTEIHHOTO U | 3HaHW, PEIIaTh 3aJa4IH
AHATUTHYECKOTO AHATUTHYECKOTO AHATUTHYECKOTO BBIYUCIUTEIHLHOTO U
xapaktepa B  oOjacTu | Xapaktepa B 00lacTu | Xapaktepa B~ O0JACTH | aHAIUTHYECKOTO
MaTeMaTH4ecKoro MaTeMaTH4eCcKOro MaTeMaTH4ecKoro Xapakrtepa B 00J1acTH
MO/JIETTUPOBAHHUS MO/JICTTUPOBAHNS, MO/JIETTUPOBAHHS, MaTeMaTH4ecKoro
JIOIyCKast JIOTTyCKast TUIMHWYHbBIE | MOJETUPOBAHMS
HE3HAYNTEIIbHbIC OMIMOKY | OMMOKK TpH OTBETE Ha
IpA OTBETE Ha BOMNPOC | BOPOC HIH  PEUICHUU
HUIn pPEeUICHNH MOCTaBJICHHOM 3aJa41
MOCTaBJICHHOM 3a/1auu.
Bnameer  cmocoGHocThIO | Biageer cmocoOHOcThIO | Brameer  cmocoOHOCcTRIO | He Biageet
palMoOHATBHO TIPUMEHSATH | PAMOHATIBHO IMPHUMEHATH | PAMOHAIBHO TPUMEHATH | CHOCOOHOCTHIO
€CTECTBEHHOHAYYHBIC €CTECTBCHHOHAYYHBIE €CTECTBEHHOHAYYHBIC pannoHaIBEHO
3HAHHUS; HaBBIKAMH | 3HAHMUS; HaBBIKAMH | 3HAHHUS; HaBBIKAMHU | MPUMEHSTH
HCCIIEA0BaHUS MCCIIEAOBAHUS HCCIIEI0BaHUS €CTECTBCHHOHAYYHBIE
MaTeMaTHYeCKUX MOJIeNied | MaTeMaTHYeCKuX MaTeMaTHYeCKUX MOJIeJied | 3HaHMs; HaBBIKaMU
penieHusl  MPaKTUYECKHX | Mojesel pelIeHUs | pEIeHUs]  MPaKTHYECKUX | UCCIEAOBaHUS
3amaq METO/IaMH | MPAaKTUYECKUX 3a7aq | 3ama4 METOJlaMH | MaTeMaTHYECKHX
MaTeMaTHYecKOTro aHaIN3a | METOIaMH MaTeMaTHYeCcKOro aHaln3a | MoJeJel pereHns
u mddepeHnInanbHBIX | MaTEMaTHYECKOTO u middepeHINANBHBIX | TPAKTHYECKUX 33124
YpaBHEHHH. aHaIn3a U | ypaBHEHHH, JIOMyCKasl | METoAaMH
mddepeHnInanbHBIX TUNHWYHbIE OIIMOKM TIPU | MaTeMaTH4ecKOro
YpaBHEHHH, JIONyCKasl | OTBET€ Ha BONPOC WIH | aHAIH3a U
HE3HAYNTEJIbHbBIC OMIMOKY | PEIICHUH  TOCTABIEHHOH | IuddepeHanbHbIX
IpU OTBETE Ha BONPOC | 3aJadH. ypaBHEHUH.

WA peHICHNH
MTOCTaBJICHHON 3a1a4H.

OIIK-6

3HaeT COBpEMEHHEIC
CIOCOOBI aHANMN3a U
pa3paboTKu
OpraHu3aOHHO-
TEXHHUYECKHX MPOIIECCOB C
MIPUMEHEHHEM OCHOBHBIX
METOJIOB
MaAaTEMaTHYCCKOIo
MO/JICTTUPOBAHHSI,
OCHOBHBIE
MaTeMaTHYecKue MOACIH
BO3MOXKHBIE c(hepbl UX
HIPUWIOKEHUM

3HaeT COBpEMEHHBIC
CIOCOOBI aHATH3A U
pa3paboTku
OpTaHM3aIOHHO-
TEXHHYECKUX MPOIIECCOB
C IPUMEHEHUEM
OCHOBHBIX METO/IOB
MaAaTEMaTHYCCKOI'O
MO/JICTTHPOBAHUS,
OCHOBHBIE
MaTeMaTHYECKHE MOJIENN
BO3MOXHBIE c(hepbl UX
MIPWIOKEHUH, AOITyCKast
HE3HaYUTEIbHBIE OLIHOKH
IIPU OTBETE Ha BOIIPOC
WIN pEeLICHUU
MIOCTaBJICHHON 3a/1a41

3HaeT COBpEMEHHEIC
CIOCOOBI aHAMN3a U
pa3paboTKu
OpTaHM3AIOHHO-
TEXHIUYECKHX MPOIIECCOB C
MIPUMEHEHHEM OCHOBHBIX
METOJIOB
MaTEMaTHYCCKOIro
MO/JIETTUPOBAHHS,
OCHOBHBIE
MaTeMaTH4ecK1e MOIENIN
BO3MOXKHBIE c(hepbl UX
HPWIOKEHUN, JOIyCKast
TUNUYHBIE OIIMOKH ITPU
OTBETE Ha BOIPOC UIIH
PELIEHUH [T0CTABJIEHHOU
3aja4n

He 3naeT coBpemeHHbIE
CHOCOOBI aHATN3A U
pa3paboTku
OpraHHU3aIIOHHO-
TEXHUYECKUX
IIPOLIECCOB C
TIPUMEHEHUEM
OCHOBHBIX MCTOZ0B
MaTEeMaTH4YCCKOIO
MOJICITUPOBAHMUS,
OCHOBHbBIE
MaTeMaTH4ecKHe
MOJIEIT BO3MOYKHBIE
cepbl UX MPUIOKEHUN

‘YMeeT aHanmu3upoBaTh U
CaMOCTOSTEIBHO TI0
3aJIaHHOMY AITOPUTMY
pa3pabaTsIBaTh
OpraHU3aI[OHHO-
TEXHUYECKHE TPOIIECCHI C
MPUMEHEHHEM OCHOBHBIX
METOIOB
MaTeMaTHYECKOTo
MOJICITUPOBAHUSI, PEIIATh
CTaHapTHbIC
po¢eCCHOHATBHBIC
3aj1a4H C MPUMEHEHHEM
METOJIOB
MaTeMaTHIeCcKOro
MOZEIUPOBAHUS

YMeeT aHaTM3UpOBaTh U
CaMOCTOSTENBHO T10
3aJ[aHHOMY aJITOPUTMY
pa3pabaThIBaTh
OpraHU3aI[MOHHO-
TEXHUYECKUE MPOLIECCHI
C IPUMEHEHUEM
OCHOBHBIX METOJIOB
MaTeMaTHYECKOTO
MOJICJTMPOBAHHS, PENIaTh
CTaHIapTHBIE
npogecCHOHATBHBIC
3a]a4M C MPUMEHEHHEM
METO/IOB
MaTeMaTHYECKOro
MO/JICTUPOBAHHS,

‘YMeeT aHaTU3upOBaTh U
CaMOCTOSITETBHO I10
3aIAHHOMY aJITOPUTMY
pa3pabaThIBaTh
OpraHU3aIOHHO-
TEXHUYECKUE TPOIIECCHI C
MPUMEHEHHEM OCHOBHBIX
METOJIOB
MaTeMaTHYECKOr0o
MOJICITUPOBAHUSI, PEIIATh
CTaHapTHBIC
po¢eCCHOHATBHBIC
3aj1a4H C IPUMEHECHHEM
METOJIOB
MaTeMaTHIeCcKOro
MOJICITUPOBAHNS,

He ymeer
AHAJIM3UPOBATH U
CaMOCTOSATEIBHO IO
3aJaHHOMY aITOPUTMY
pa3pabarbiBaTh
OpraHU3aIHOHHO-
TEXHUYECKHE
MPOILIECCHI €
MIPUMEHEHHEM
OCHOBHBIX METOJIOB
MaTeMaTHYeCKOro
MO/IEJTMPOBAHUS,
peuiatb CTaHAApPTHBIC
npo¢heCCHOHATBHBIC
3aj1a4M C IPUMEHEHHEM
METOIOB




JIOTTyCKast JIOITyCKast THITMYHBIE MaTeMaTH4YEeCKOTO
HEe3HAYUTEIbHbIC OUIMOKU | OIIMOKH IPH OTBETE Ha MOJICTTUPOBAHUS
MIpHU OTBETE Ha BOIIPOC BOTIPOC WIIH PEUICHUN
WIN PEUIeHUN IIOCTaBJICHHON 3a7aun
IIOCTABJIICHHOM 3a1a9u
Bnageet ciocoOHOCTBIO Braneer crmocoOHOCTBIO Bnageet criocoOHOCTBIO He Bnaneer
aHAIM3UPOBAThH U aHAIU3UPOBATH U aHAIM3UPOBAThH U CITIOCOOHOCTBIO

CaMOCTOSITEIBHO I10
3aJJaHHOMY ITOPUTMY
pa3pabaThIBaTh
OpraHH3aIIOHHO-
TEXHUYECKHE MPOLIECCHI C
MIPUMEHEHHEM OCHOBHBIX
METOJIOB
MaTeMaTHIecKOoro
MO/JIETTMPOBAHHS,
METOJIaMH PeIIeHHs 33/1a4
U JIOKa3aTeIbCTBa
YIBEPXKICHUI B 3TOU
obacti

CaMOCTOSITENIHLHO 110
3aJ]aHHOMY aITOPUTMY
pa3pabaThIBaTh
OpTaHH3aIlMOHHO-
TEXHUYECKHE MPOIIECCHI C
MPUMEHEHHEM OCHOBHBIX
METOJIOB
MaTeMaTH4ecKOoTo
MOJIETTMPOBAHNS,
METOJIaMH pellCHHS
3aja4 1 JI0Ka3aTeIbCTBA
YIBEPKICHUN B 3TOU
obJacty, HomycKas

HE3HAYMTEIbHBIE OIIHOKH
IIpyu OTBETC HA BOIIPOC
WJIKN pCUHICHUN
IIOCTaBJICHHOMI 3aJauu

CaMOCTOSITEIBHO I10
3aJaHHOMY JITOPUTMY
pa3pabaThIBaTh
OpraHHU3aIIOHHO-
TEXHUYECKHE MPOLIECCHI C
MPUMEHEHHEM OCHOBHBIX
METOJIOB
MaTeMaTHIecKOoro
MO/IETTMPOBAHHS,
METOJIaMH PEIICHHs 33/1a4
U JI0Ka3aTeIbCTBa
YIBEPXKICHUI B 3TOU
o0acty, nomycKast
TUINMYHbIC OUIHOKY TIPU
OTBETE Ha BOIPOC HJIH
pEeLIeHNH [TOCTaBICHHOMN
3aja4n

AHAIN3MPOBATh U
CaMOCTOSITENIHHO T10
3aJaHHOMY JITOPUTMY
pa3pabarbiBaTh
OpraHHU3aIOHHO-
TEXHUYECKHE
HPOLIECCHI C
TIPUMEHEHUEM
OCHOBHBIX METOJIOB
MaTeMaTHIecKoro
MO/JICTTUPOBAHMS,
METO/IaMH PELICHHS
3ama4 u
JIOKa3aTeNNbCTBa
YTBEPXKIEHHUN B 3TON
obmactu

3. Pacnpenenenne oneHoK 3a popMbl TeKyLero KOHTPOJIs M NPOMEKYTOYHYIO ATTeCTALUIO

5 cemectp:
Texkymuii KOHTPOJIb:
JlabopatopHbIe pabOTHI IO TEMaM

Tema 1. HekoTopsie H3BECTHBIE MOJETH MaTEMAaTHIECKON (PH3UKU

Tema 2. 3amayn XUMUYECKON KMHETHKHU
Tema 3. Martemarudeckast Teopusi 00pbOBI 3a CYIIECTBOBAHUE
MaxkcumaipHoe konuuectBo 6amios o BPC - 30.

TectupoBanue

Tema 1. HekoTopbie H3BECTHBIC MOJECTTH MaTEMAaTHIECKON (PH3UKH

Tema 2. 3agaun XUMUYECKONH KHHETHKHA
Tema 3. Matemarudeckast Teopusi O0pbObI 3a CyIIECTBOBaHHUE
MakcumansHoe Konudectso 6autos mo bPC - 20.

Hroro 30+20=50 6ayuioB

6 cemectp

Texkymuii KOHTPOJIb:

JlabopaTtopHsie paboTHI IO TEMaM

Tema 4. MonenupoBanue npoleccoB audy3uu u nepeHoca
Tema 5. Henunelinpie MOaeIH

Tema 6. Jlunamuka copOIiu ra3oB

Tema 7. MopenupoBaHUe CIOXHBIX 0OBEKTOB
MaxkcumaipHoe konuuectBo 6amios o BPC - 30.

TectupoBanue

Tema 4. MonenupoBanue npoleccoB audy3uu u nepeHoca
Tema 5. Henunuetinsle Moaenu

Tema 6. Jlunamuka copOIuu ra3oB

Tema 7. MoaenupoBaHue CIOKHBIX 00BEKTOB
MaxkcumanbsHoe KomuuecTBo Oayios mo BPC - 20.

Hroro 30+20=50 6amnos

IIpomexkyTounasi aTTecTanus - 3a4et — 50 6ansoB, sk3amen-50 6asIoB.




[IpomexxyTo4Has aTTecTalys IPOBOAUTCS MOCIE 3aBEPIICHUS N3YUeHUs TUCIUILIMHEL HJIH €€ 9acTH B opMe, onpenessieMon
y4eOHBIM IUIAHOM OO0pa30BaTeNbHON MpOrpaMMbl € LENbI0 OLEHUTh padoTy OOy4aloIlerocs, CTEeNeHb YCBOEHHS
TEOPETHYECKNX 3HAHNH, yPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIINH.

Mo aucuuIuIMHE MPEAYCMOTPEH 3a4eT B 5 ceMecTpe, dk3aMeH B 6 cemectpe. [IpenonaBaresns, IPUHUMAIONIUI 3a4eT/9K3aMeH
o0ecIieunBaeT CIIy4aifHOe pacIpelelieHHe BapHaHTOB 3a4ETHBIX/3K3aMEHAMOHHBIX 33JaHUHl MEXTy OOYJaroIMMUCS C
TIOMOIIBIO OMIIETOB W/HIIH C IPIMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH; BIIPaBE 3aJaBaTh 00yYaOIeMyCsl JOOTHUTEIbHbIC
BOIIPOCHI M 1aBaTh JOTOJHUTEIBHBIC 3a1aHHSI IOMUMO TEX, KOTOpPBIE YKa3aHbl B OMIIETe.

3ager/3K3aMeH MPOBOANTCA MO OmieraM. B kaxmom Ouiere 1Ba OLIEHOYHBIX CPEICTBA: YCTHBIN MIIM ITMCBMEHHBIH OTBET Ha
BOIIPOC U TIPAKTUIECKOE 3aJaHUE.

YCTHBIN WM MUCEMEHHBIN 0TBET — 20 OaIoB.

INpaxTrueckoe 3ananue — 30 6amoB.

Hroro 20+30=50 6amros.

O61ee KOIMYIECTBO OAJUTOB MO AUCHUIUIMHE 32 TEKYIIUH KOHTPOJIb U MTPOMEXyTouHYIo arTtectanmio: 50+50=100 6amros.

Buel oneHok:

Juist 3x3amena

86-100 — otmmuHO.

71-85 — xopottio.

56-70 — ynoBIeTBOPHUTEILHO.
0-55 — HeyIOBIETBOPHUTENBHO.

Jus 3auera:
56-100 — 3aureHo.
0-55 — He 3auTeHO

4. OueHoOYHbIE CPEICTBA, MOPATOK HX MPUMEHEHUsI H KPUTEPUH OIleHNBAHNUS
4.1. OueHo4HbIE cPeaCTBA TEKyLIero KOHTP0JIf
4.1.1. JlabopaTtopHbIe padoThI
Tema 1. HekoTopsie H3BECTHBIE MOIETH MaTEMAaTHIECKON (PH3UKU
Tema 2. 3amayn XUMUYECKON KMHETHKHU
Tema 3. Martemarudeckast Teopust 00pbOBI 32 CYIIIECTBOBaHUE
Tema 4. MopenupoBaHue mporeccoB qudy3un U mepeHoca
Tema 5. Henuuetinsle Mogenu
Tema 6. IlnHamuka copOuny ra30B
Tema 7. MoaenupoBaHHUe CIOKHBIX 00BEKTOB
4.1.1.1. Ilopsaaok mpoBeIeHHsI.

JlabopaTopHble paboThI IPOBOJISATCS B YaChl ayTUTOPHOI pabOTHI.

[lepen BHIMOTHEHUEM KaXAOi pabOThI CTYAEHTHI-0aKajlaBpbl JOJDKHBI MPOpaboTaTh COOTBETCTBYIOIIMN MaTepual,
I/ICHOJ'[I)3y5l KOHCIIEKTBI TCOPETUUCCKUX 3aHHTHﬁ, MNEPUOANYCCKUE U3JTaHuA, y‘leGHO-MCTO}IH‘ICCKI/IC 1'[00061/15[ n y‘{C6HI/IKI/I.

[o oxoHYaHWM 3aHATHH CTYIEHTBI OQOPMIISIOT OTUET 10 KaxKIoi pabote, cobmtoas cneayoryo Gopmy:

e HaumMmeHOBaHHE TEMBbI;

Lens paboTsl;
3ajanue U coJepiKaHue BBITIOIHEHHOW paboThI,
[TrcbMeHHBIE OTBETHI Ha KOHTPOJIBHBIE BOIIPOCH.
BriBoziBI 110 IpoenanHON paboTe.
CIMCOK UCIIOb30BAaHHBIX HCTOYHHUKOB.
4.1.1.2 Kputepun oneHMBaHUA
27-30 0a/1J10B CTABHUTCS, €CJIH 00yYAIOLIHICSH:
[IpaBunpHO BBINOJHUI Bce 3anaHus. [IpoaeMOHCTpUpPOBan BBICOKMI YypPOBEHb BIaJACHUA MaTepuayiioM. IIposBiieHBI
MIPEBOCXOTHBIE CIIOCOOHOCTH IPUMEHSITh 3HAHUS ¥ YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aJaHUH.
22-26 0aJ1J10B CTABUTCS, €CJIM 00yYAIOLIMIiCH:
[paBWIEHO BBEITIOIHIIT OOJBIIYIO YacTh 33JaHui. [[pUCYTCTBYIOT HEe3HAUUTEIbHBIC ONTUOKH. [Ip0oIeMOHCTPUPOBAH XOPOIITHIA
YPOBEHb BIAJICHUS MaTepUaOM. I[IpOSBICHBI CpemHHE CIOCOOHOCTH TPUMCHSTH 3HAHUSA W YMCEHHS K BBITOJHCHHIO
KOHKPETHBIX 3aJIaHHA.
18-21 6a/1J10B CTaBHTCS, €CJIM 00y4AIOLIHIiCH:
3amaHus  BBIMOJNHWI ~ OOJiee YeM  HAmoJOBHHY. [IpHCYTCTBYIOT  cepb&3Hbie  OmuUOKH. [IpojeMoHCTpHpOBaH
YIIOBJICTBOPUTEIBHBIN YPOBCHD BIIAJCHUS MaTepuaioM. [IposBICHBI HU3KUE CIIOCOOHOCTH MPUMEHATh 3HAHHUS U YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHHM.
0-17 6a//10B CTABUTCS, €CJIH 00YYAIOLIMIACS:
38.)18.HI/IH BBITIOJTHHUJI MECHEC UYCM HaIIOJOBHUHY. HpO}IeMOHCTpI/IpOBaH Hey}lOBJ’IeTBOpHTeJ’IbeIﬁ YPOBCHL BJIaJICHUSA
MarcpuajioM. HpOHBHeHbI HEAO0CTAaTOYHbIC CHOCO6HOCTI/I NpUMEHATL 3HAHWUA W YMEHHA K BBIIIOJIHCHUIO KOHKPETHBIX
3a7]aHu .
4.1.1.3. Conep:xaHue OLICHOYHOIO0 CPEACTBA



Jla6opatopnast pabora Ne 1

"J[BrKEHHE TET B CPEle C YUSTOM TPEHHS "

3amanus k 1abopaTtopHOi paboTe

1) Beimmmcars MaTeMaTHYIECKYIO MOENb, ONPEAEIUTh COCTaB HA0Opa BXOAHBIX NTAPAMETPOB U MX KOHKPETHBIEC YHUCIIOBBIC
3HAUCHHUSI.

2) CropoeKTHpOoBaTh MOIb30BaTEIBCKUI HHTEP(EIC MPOrpaMMBbl MOACTHPOBAHUS, oOparas ocoboe BHIMaHNe Ha (POPMEI
MIPE/ICTABICHHS PE3YIBTATOB.

3) pa3paboTaTh CaMOCTOSTENFHO MIPOTPAMMY HHTETPHUPOBAHIS CHCTEMBI OOBIKHOBEHHBIX UG (epeHIINATHHBIX YPaBHEHUH C
OLIEHKOHN TOYHOCTH PacyeToB.

4) TlpowsBecTH OTNIAAKY M TECTHPOBAHUE Pa3pabOTaHHOMN MPOTPaMMBI.

5) BBIOMHUTE KOHKPETHOE 33/IaHNE U3 CBOETO BapHaHTa PabOTHI.

6) KadecTBeHHO MpOaHAIN3NPOBATH PE3YIbTATHI MOJCIHPOBAHNSI.

7) Co3znarb TEKCTOBBIH OTUET IO J1a00paTOpHON paboTe, BKIFOYAFOIIHN:

- TUTYJIBHBIN JHCT (yKa3aTh Ha3BaHHE pPAOOTHI, HCIIOIHUTENS, HOMEP TPYIIIHI U T.1.);

- IOCTaHOBKY 33/1a4H ¥ OTIMCaHNE MO/IETIH;

- Pe3yJIbTaThl TECTUPOBAHMSI IPOTPAMMBI;

- pe3ynbTaThl, MOJYYEHHBIE B XO/E€ BBITOJHEHUS 33laHMs (B Pa3iHUHBIX (QopMmax).

BapuanTs! 3ananuit

Bapmnanr 1. [lapamroTucT npsiraeT ¢ HEKOTOPOil BEICOTHI U JIETUT, HE OTKPBIBAs MApaIliOTa; Ha KaKoi BBICOTE (MJIN Yepes3
KaKoe BpeMs) eMy CIIelyeT OTKPBITh MapallioT, YTOObI UIMETh K MOMEHTY NIPH3EeMJICHUsI 0€30I1acHyI0 CKOPOCTh (He OOJIbLIYIO
10 m/c)?

Bapuant 2. M3y4nTs, Kak CBSA3aHa BHICOTa IPBDKKA C IDIOIIAIBIO IONEPEYHOr0 CEUeHHUs TapallioTa, YT00sl CKOPOCTh
mpu3eMiIeHus OblTa 6e30IacHOM.

Bapuanr 3. [IpomMozienupoBath najieHre Tela ¢ 3aJaHHbIMU XapaKTePUCTUKaMU (Maccoil, (hOpMOii) B pa3IuuHBIX BI3KUX
cpenax. M3yunts BIusHHUE BA3KOCTH Cpebl Ha XapakTep ABIKeHHA. CKOPOCTh IBM)KEHUS JOJDKHA OBITH CTOJb HEBEIIHKA,
YTOOBI KBaAPATUYHON COCTABIIIONIEH CHIIBI COMPOTHBICHUS MOKHO OBIJIO ITPEeHEOperaTh.

Bapmuanr 4. [IpoMoaennpoBaTh majieHue Tena ¢ 3aJaHHBIMU XapaKTepUCTHKaMu (Maccoi, OpMOii) B Pa3IMIHBIX INTOTHBIX
cpenax. M3yuuTs BIMsSHIE TWIOTHOCTH CPEZbI HA XapakTep ABMKeHH. CKOPOCTh JBIKEHUS JOJIKHA OBITh JOCTATOYHO
00JIBII0H, YTOOBI TMHEHHON COCTABIISIONIECH CHIIBI COIIPOTHUBIICHHUS MOXHO OBLITO MpeHeOperaTs (Ha OONbIIel YacTH ITyTH).
Bapwuanrt 5. [IpomoaennpoBath IBIKCHNE NCCIIEI0BATENbCKOTO 30H/a, «BBICTPEIICHHOT0» BEPTHKAIIBHO BBEPX C YPOBHS
3emutn. B BepxHeil ToUKe TpaeKTOPUH HaJl 30HAOM PAacKpPBIBAETCS MAPAIIIOT, U OH IJIABHO CITYCKAaeTCs B TOUKY CTapTa.
Bapwuanrt 6. [IpomoaennpoBats IBIKSHNE NCCIIEI0BATENBCKOTO 30H/a, «BBICTPETICHHOT0» BEPTHKAIBHO BBEPX C JIETSIIETO
HaJ 3emuieil camonera. B BepxHell TOYke TpacKTOPHM HaJ 30HIOM PAaCKPBIBAETCS MApaIlIoT, U OH IJIABHO CITyCKAETCs Ha
3EMUTIO.

Bapuanrt 7. ['myOunHas 6oM0a, ycTaHOBIICHHAS Ha B3PBIB Yepe3 3a/laHHOe BpeMsi, cOpachIBAeTCSI CO CTOSILErO
HETOJIBM)KHO TMPOTHBOJIOJIOYHOTO Kopabist. MccnenoBarh CBs3b MEXIy TIIyOMHOW, HAa KOTOPOW MPOHM30MAET B3PbIB, H
(hopmoii kopmyca (ceprudeckoit, nomychepruueckoi, KareBUIHON H T.11.).

Bapwuant 8. ['myOunHas 60M0a, ycTaHOBIICHHAs HA B3pBIB HA 33/IaHHOM TITyOMHE, COpachIBA€TCSl CO CTOSIIEr0 HETOJBIIKHO
MPOTHUBOJIOAOYHOTO Kopabisi. VccienoBars CBs3b My BpEMEHEM JIOCTHKEHHS 33laHHO | rTyOHHBI ¥ (hopMoii KoprTyca
(cthepuueckoit, monaychepuyeckoid, KarjeBUaHON U T.11.).

Bapwuant 9. IIpoBecTr MoJieIMpOBaHyE B3JIeTa PaKeThl PpX 3HaYeHUsX napamerpoB MO = 2----10 7 xr, mkoH = 2----10 5 kr,
aoaa = 2---10 5 kr/c, Frsiru = 4-+--10 8 H. OTBeTuTh Ha BONPOC, IOCTUTHET JIM PAKETa IPU dTHX 3HAYCHHUSX M1apaMETPOB
NepBOi KOCMHUYECKOi ckopoct 7,8 km/c?

Bapwuant 10. [IpoBectr nccnenoBaHue COOTHOIIEHHSI BXOAHBIX rapamMeTpoB MO 1 FTsru , mpu KOTOPBIX paKeTa JOCTUTHET
MepBOH KOCMHUYECKOI CKOPOCTH (M B COOTBETCTBYIOIINIT MOMEHT McUepIiaeT roprouee). OcTanbHbIE BXOHBIE TapaMeTphl
(ukcupoBaTh Mpou3BoNIEHO. [locTpOHUTH COOTBETCTBYIONIYIO (Da30ByI0 auarpaMmy B riepeMeHHbIX ( MO, Frsru ).
Bapwuanr 1 1. PazpaboTaTs u uccinenoBaTh yCOBEPIICHCTBOBAHHYIO MOJIENb B3JIETa PAKETHI, IPUHIB BO BHUMAHHUE, YTO
peanbHbIe KOCMHYECKHE PaKeThl OOBIYHO IBYXH TPEXCTYIICHYAThIE U ABUTATEH PA3HBIX CTYIEHEH UMEIOT Pa3sHylo CHITY
TSTH.

Bapuanr 12. [IpomoaennpoBars JBIKEHUE HCCIIENOBATENLCKOTO 30H/IA, CHA0)KEHHOTO DPa3rOHHBIM JIBUTaTElleM
HeOOJIBIIOW MOIIHOCTH, «BBICTPEIIEHHOTO» BEPTHKAIBHO BBEPX C YPOBHS 3eMJIH. B BepxHell TOUKe TPaeKTOPHHU JIBUTATENb
BBIKJIIOYAETCS, HAJl 30HA0M PAaCKpHIBAETCS MApaIIioT, U OH INIABHO CITyCKAETCs B TOUKY CTapTa.

Bapuant 13. IlpoMonenupoBaTh JBM)KEHHE HCCIEAOBATENBCKOTO 30H/A, CHA0XKEHHOTO Pa3TOHHBIM JIBUTATENEM
HeOOJIBIIOW MOUIHOCTH, «BBICTPEIIEHHOTO» BEPTHUKAIBHO BBEPX C JIETAIIEro HaJl 3eMyel camonera. B BepxHeii Touke
TPaeKTOPUU HaJI 30HIOM PacKpbIBACTCS MapallioT, 1 OH IIAaBHO CITyCKAeTCs Ha 3EMITIO.

Bapuant 14. I'myOunHass GomOa-Topriena, cHaOXXEHHAs pa3TOHHBIM JIBUTATENIEM, YCTAaHOBIICHHAS Ha B3PHIB Uepe3
3aaHHOE BPEMs, COPACBIBACTCS CO CTOSIIIIETO HEMOABHIKHO MTPOTHBOJIOJOYHOTO Kopabiisi. MccinenoBars CBI3b MEXIY
TITyOMHOM, Ha KOTOPOH TPOU30MIET B3pHIB, U (PopMOi Kopiryca (cepuueckoit, momycepruuecKoid, KaluleBUAHOHN U T.1I.).
Bapuant 15. I'myOunnas Gomba-Toprena, CHaOKEHHas PasTOHHBIM JBUTATENEM, YCTAHOBIICHHAS HA B3PBIB Ha 33/IaHHON
riryOrHe, cOpachIBaeTCs CO CTOSIIETO HEMOBIKHO ITPOTHBOJIOJOYHOTO Kopabiisi. MceinenoBaTh CBsI3b MEXIY BPEMEHEM
JIOCTYKEHHS 3alaHHOW TIIyOMHBI M (opmoil kopmyca (chepuueckoil, morycdepruueckoi, KaluieBUIHON 1 T.1.).
Bapwuant 16. Topniena, cHaOeHHast pa3rOHHBIM JABUTATENIEeM, HAIIETTMBACTCS C TIOABOIHOM JIOJIKN HA CTOSAINNA BEPTHKAIBEHO
HaJl Hell Ha/IBOJHBIA Kopabis. MccnenoBaTh CBA3b MEXIy BpeMEHEeM MOpaXEHHs el 1 popMoii kopiryca (chepudeckoi,
noxyc(hepruuecKon, KarieBuaHON | T.JI.).



Bapmnant 17. IlocTpouTs TpaeKTOpUU ¥ HaTH BPEMEHHBIE 3aBUCUMOCTH TOPU3OHTATHHOMN 1 BEPTHKAIBHON COCTaBIISIONINX
CKOPOCTH ¥ MEpEMEIIIeHHs [UIs Tela Maccoi 1 Kr, OpOIIEHHOTO IO YoM 45° K TOPH30HTY C Ha4anbHOU CKOpocThio 10 m/c:
1) B Bo3myxe; 2) B Boge. CpaBHUTH PE3YNIbTATHl C TEMH, KOTOPEIE MTOMYUIIINCH OBl 0€3 ydeTa COMPOTHBIICHIS CPEBI
(mociiegHE MOXKHO TTOIYYUTH TUO0 YUCICHHO U3 TOH Ke MOJIENH, TN00 aHATUTUIECKH).

Bapuant 18. HaiiTn Bua 3aBUCHMOCTH TOPH3OHTAIBHOW JIUHBI IOJIETA Tella M MaKCHMAIbHOM BBICOTHI TPACKTOPHH OT
OJJHOTO M3 KO (PUIIMEHTOB COMPOTUBIICHHUS Cpebl, (PUKCHPOBAB BCE OCTAIBHBIE IIapaMeTphl. [IpecTaBuTh 3Ty 3aBUCHMOCTh
rpadgudecKy 1 HoA00paTh MOJXOMAIIYIO AHATUTHIECKYIO (POPMYITY, OTIPEEIUB €€ TapaMeTPhl METOJ0M HAaUMEHbBIITHX
KBaJIpaToB.

Bapmuanrt 19. Pa3pabotats Moaens oABOAHOM 0XOTHl. Ha paccTosHUM ' IO YTIIOM  0L0/0l0L TIOJJBOJHBIN OXOTHUK BHIUT
HETIO/IBIDKHYIO aKkyTy. Ha cKoIbKO METpOB BBIIIE HEE HA/I0 HEMUTHCS, YTOO0BI TapIlyH HOMAal B [ENh?

Bapwuant 20. [ToctaBuTh 1 pemINTh 337ady O IMOJBOJHOM OXOTE IIPH TOTIOJHUTEILHOM YCIIOBHH: aKylla JBHKETCS.

Bapuant 21. [IpomonmenupoBaTh ABMKEHHE HCCIENOBATEIHCKOTO 30HIA, «BBICTPEIEHHOTO) ITOJ] YIJIOM K TOpHU30HTY. B
BEpXHEH TOUKE TPACeKTOPUH HaJl 30HAOM PACKPHIBAETCS TOPMO3HOM MapaloT, 3aTeM 30H/I TUIABHO JIBMKETCSI IO 3E€MJIH.
Bapuant 22. I'myOunHas OGom0a, yCcTaHOBJIEHHas Ha B3pBIB dUepe3 3aJaHHOE BpPeMsi, COpachIBaeTCsl C ABHKYIIETOCS
MIPOTHUBOJIOAOYHOTO Kopabist. MccmenoBars cBA3b MeX Ty ITTyONHOHN, Ha KOTOPOM MPOU30HAET B3PHIB, ITPOHICHHBIM
paccTostHIEeM 110 TOPU30HTATH U hopMoii Kopityca (cheprueckoi, momychepniaeckoi, KarIeBUIHON H T.11.).

Bapwuant 23. I'nyOunrnas 6om06a-Topresna, cHaOXeHHast pa3rOHHBIM JIBUTATENEM, YCTAaHOBJICHHAs! Ha B3pHIB HA 3aJaHHOM
riryOrHe, cOpachIBaeTCsl ¢ IBIXKYILIETOCS MMPOTHBOJIOOYHOTO Kopabis. VcenenoBars CBSI3b MEXIY BPEMEHEM JIOCTHXKCHUS
3aJ]aHHOM TITyOUHBI, IPOIICHHBIM PACCTOSIHUEM 110 TOPU30HTANIN U (hopMoii Kopiryca (cdepuieckol, monychepruieckon,
KaruIeBUHOM U T.1.).

Jlabopatophast padota Ne 2 "MonenupoBaHue ABHKEHHsI HEOSCHBIX TeJ U 3apsHKEHHBIX 4acTHUll"

3aganust k JabopaTopHol padore

1) Beimucath MaTeMaTH4eCKyl0O MOJEJb, ONPEAENTUTh COCTaB HAabOpa BXOIHBIX ITApaMEeTPOB U X KOHKPETHBIE YHCIOBBIS
3HAYEHMUS.

2) IIpoussectu oOe3pazmMeprBaHie U HATH HAOOp 3HAYEHHI Oe3pa3MEpHBIX MapaMeTPOB.

3) CpoeKTHpPOBAaTh MOJB30BATENLCKUI HHTEp(Eic IPorpaMMbl MOICIIMPOBAHUS, o0Opaiias 0coboe BHUMaHue Ha opMy
MIPE/ICTABIECHHS PE3YIbTATOB.

4) PazpaboTaTh caMOCTOATENBHO MIPOTPAMMY HHTETPHPOBAHUS CHCTEMBI OOBIKHOBEHHBIX HU((epeHINaTbHBIX YPaBHEHUI
MetonoMm Pyrre-Kyrra 4-ro mopsiaka.

5) IIpousBecTH OTIAAKY M TECTHPOBAHHUE MTOTHONW IPOTPAMMEI.

6) BEITIOTHUTS KOHKPETHOE 33JaHUE U3 CBOETO BapHaHTa PaOOTHI.

7) KauecTBeHHO MpoaHaNN3NPOBATh PE3YIIBTATHl MOJETHPOBAHMS.

8) Co3maTh TEKCTOBEII OTUET 0 T1a00paTOPHOH padoTe, BKITFOUAFOIIIHIA:

* TUTYNBHBIN JTUCT (Ha3BaHUE PaOOTHI, UCTIOIHUTENS, TPYIIY U T.11.);

* IOCTAHOBKY 3aJ[a4M U OIIMCaHUE MO/IEIIH;

* pe3yJIbTaThl TECTUPOBAHUSI TPOTPAMMBI;

* pe3yJIbTaThI, TOJYYEHHBIE B X0OJI€ BHITIOJIHEHHS 33/1aHus (B pa3iIn4yHoi hopme);

* KQYEeCTBEHHBII aHAIHU3 PE3yJIbTATOB.

Bapuantsl 3anannii

Bapuanr 1. HaiiTi TpaekToputo ABMKeHHs Tena maccoii 1 r, Hecymiero 3apsin Beinyaunoit = 10 -2 K, B none 3apsiga
BenmanHOHM Q = 5----10 -2 K. HawanbHoe paccTosiHue Mex 1y 3apsaamu | M, HadanbHast ckopocTs paHa 10 -1 m/c u
HarpasieHa noj yriom 30° k ocu, coeauHstome 3apsisl. [IpoBecTn MoaennpoBanue sl cirydas 3apsiioB OAHOTO 3HAKA.
Bapuant 2. B ycnoBusx mpemplayiied 3amadud MPOBECTH MOAENHMPOBAHUE IS CITydas 3aps0B Pa3HBIX 3HAKOB.
Bapwuant 3. Pa3pabortars Moaenb ABMKEHHUS NPAKTHYECKH HEBECOMOM 3apsKEHHON YacTHIBI B SJIEKTPUIECKOM TIOJIE,
CO3JJTaHHOM CHCTEMOH JIBYX (PMKCHPOBAHHBIX B IPOCTPAHCTBE 3apsDKEHHBIX Te, B CIydae KOT/a 3apsDKeHHBIE Tena
HaxOJSITCSl B OJTHOH IJIOCKOCTHU U B HEH K€ HAaXOJMUTCS ABHXKYIIAsACs YacTHIIA.

Bapuanr 4. Pazpaborars Mo/ielb IBUKEHHS TIPAKTHYECKH HEBECOMOIT 3apsIKEHHOM YaCTHIIbI B AJIEKTPUYECKOM TIOJIE,
CO3aHHOM CHUCTEMOH 4YeThIpeX (PUKCHPOBAHHBIX B IPOCTPAHCTBE 3apsDKEHHBIX TeJ, B CIIydae KOra 3apsDKeHHBIE Tena
HaxOJSITCS B OJJHOH IUIOCKOCTH M B HEH K€ HAXOAMUTCS ABHXKYIIAACS YacTHIA.

Bapuant S 5. meercst HEMOABMXKHAS 3apsDKEHHAS YacTUIa ¢ 3apsiioM Q u
3KpaH. B ,x‘" \\\ TOUYKe A PKpaHa HAXOIUTCS MUIIEHB. [[ph KaKuX COOTHOIICHHUSIX
BEITMYUHBI o ™ HavaJbHON ckopocTu VO ABMDKYLIEHCS 9acTuIbl (3apsan () u
yria ,.-" A MIPUIETMBAHMS 0 OHA MOMAJIET B MULICHb? 3apsAbl 4acTUI —
pasHbIX J’ d  3HAKOB.

Bapuant ‘ee 6. To e ycnoBue, 94TO U B
npeapIaylen 3agade, HO
pacloNoXXeHne JacTul] U

3KpaHa COOTBETCTBYET 4
MPUBEJCHHOMY PUCYHKY; 3apsiibl YaCTUL] UIMEIOT OJJUHAKOBBIE 3HAKH.

Bapuant 7. IlpomoaenupoBaTb ABMKEHUE 3apSDKEHHOM YaCTUIBI MEXKAY

IJIACTMHAMU IIOCKOT0 KOHJIeHcaTopa. [lose koHaeHcaTopa CYUTaTh OMHOPOIHBIM,

HavdaJibHAAg CKOPOCTH YAaCTULIbI HAIIPABJICHA MAPAJIJICJIBHO IJIACTUHAM. qaCTI/IIIy CYUTAThb NPAKTHUYICCKHU HeBeCOMOﬁ.
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Bapwuant 8. [IpomozaenupoBats IBHXKEHHE JErKOro (IpaKTHYECKU HEBECOMOT0) 3apsHKEHHOTO Tela chepruueckoi popMbl
MEKAy TOPU30HTATBHBIMHU TJTACTHHAMHU TUIOCKOTO KOHJIGHCATOPa C YYETOM COTPOTHUBIICHHUS BO3/yXa, HAXOAAIIETOCS MEXKAY
IUTACTHHAMH.

Bapwuant 9. Jlerkas 3apspkeHHas 4acTHIA [TAJa€T BEPTUKAIBHO BHU3 (IO BIMSHUEM CHIIBI TSDKECTH) Ha OJHOMMEHHO
3apsHKCHHYIO IUIACTHHY (HadalbHas CKOPOCTh OOECIIEUMBAET JBI)KEHHE BHU3 HE3aBHCHUMO OT COOTHOIIEHHS CHIIBI
TSDKECTH W CHJIBI BJIEKTPOCTaTHYECKOTO OTTANKKUBaHM). [[poMoienpoBaTh IBIKEHHE YaCTHUIIBI, CUUTAs TI0JIE, CO3AHHOE
IJIACTUHOM, OAHOPOIHBIM.

Bapwuanrt 10. Jlerkas 3apspkeHHas 4aCTHIA BIIETACT B OHOPOAHOE TI0JIE, CO3JaHHOE TOPU30HTAIBHO PACTIONIOKEHHBIMHU
IUTAaCTUHAMU KoHAeHcaTopa. [[poMonennpoBarh ee TpaeKTOPHIO, YIUTHIBAS CHITY TSDKECTH M 3JIEKTPOCTATHIECKYIO CHITY.
Bapwuant 11. To xe, 4To 1 B IpeapIAyIIeM BapHaHTe, HO IUTACTHHBI KOHJICHCATOPA PACIIONIOKEHBI BEPTHKAIBHO.

Bapmuanrt 12. To ke, yTo 1 B BapuanTe |1, To mIacTHHBI KOHIEHCATOPa PACIIONIOKEHBI HAKIIOHHO.

Bapuant 13. Haiitu TpaekTopwro mojieTa KOMETHI, 3aiereBiieii B COTHEUHYIO CHCTEMY, Y KOTOPOU Ha PacCTOSHUM OT
Comnnna 100 acrponomuyeckux equnuil (1 a.e. = 1,5----1011 m ~ paccrostaue ot 3emun 10 Comaiia) ckopocth (V= 10 km/c)
HarpasJjeHa moj yrom oaoo = 30° k ocn «xomera —CoJHIe». SBisercs 1 3Ta TpaeKTopus 3aMKHyTo#? Ecnn «1ay, To
CKOJIBKO JJITCS JJIs1 Hee TepHroz mosera’?

Bapwuant 14. B ycnoBusix npeasaymei 3agaun mogo0paTh TO 3HaYSHUE YTIIa o, IIPH KOTOPOM TPaeKTOPHS U3 HE3aMKHYTON
MIPEBpAIAeTCs B 3aMKHYTYIO (CKOpOCTh V (prKcupoBaHa).

Bapwuanr 15. B ycnoBusix 3amaun u3 BapuanTa 14 moxoOpars To 3Ha4€HHE CKOPOCTH V, IPU KOTOPOM TPAeKTOPHS U3
HE3aMKHYTOH MpeBpamiaeTcs: B 3aMKHYTYIO (Yroi o (pMKCHPOBaH).

Bapwuant 16. [IpoBepuTh B KOMITBIOTEPHOM 3KCIIEPUMEHTE BBITIOJIHUMOCTh BTOPOTO 3akoHa Keriepa, onpenesnsiomero
JIBIDKEHNE HEOSCHBIX TeJl 110 3aMKHYTOH TPaeKTOPHH.

Bapuant 17. IIpoBepuTh B KOMIBIOTEPHOM SKCIIEPUMEHTE BBIOJIHUMOCTBH TPETHETO 3akoHa Kemepa, onmpenernsiomiero
JIBIDKEHNE HEOSCHBIX Tell 10 3aMKHYTON TPaeKTOPHH.

Bapwuanr 18. [IpomoennpoBaTh TpaeKTOPHIO JBHKEHHSI MAJIOTO KOCMHYECKOTO arrapaTra, 3alyckaeMoro ¢ 6opra
KOCMHUYECKOW CTaHIIUH, OTHOCHTEIIFHO 3eMJIH. 3aITyCK OCYIIECTBIISIETCS ITyTeM TOTYKA B HAITPABJIEHHH, IIPOTHBOIIOIOKHOM
JIBIDKEHUIO CTaHIINH, 110 KacaTelIbHON K ee opouTe.

Bapuanr 19. [IpoMoaennpoBars TpaeKTOPHIO ABMKEHHS MaJIOTO KOCMHYECKOTO arapara, 3aIyckaeMoro ¢ 6opra
KOCMHYECKOM CTaHIIUM, OTHOCUTENIEHO 3eMIH. 3aITyCK OCYIECTBISIETCS IIyTEM TOJIYKA B HAIIPABIEHUH, COBIAAIONIUM C
HalpaBJIeHNEM JBM)KEHHS CTAHLIUH, TI0 KacaTeIbHOU K ee opOuTe.

Bapuant 20. Kak Oynmer BBIMIAOETH IOJNET WCKYCCTBEHHOTO CIyTHHKA 3€MITH, €CIIM YI€CTh BO3MYIAIOIIee ACHCTBHE
Jlyns1?

Bapuant 21. Pa3paborate U peanm3oBaTh MOJENH ABIKCHHS WCKYCCTBEHHOTO CITYTHHKA 3€MJIH IIPH yYEeTE BO3NCHCTBHS
Ha HETO MaJIOH TIOCTOSIHHOW CHITBI, 00YCITOBIIEHHOH «COTHEYHBIM BETPOM.

Bapmuanr 22. Cuurast, 9to nBrkeHue JIyHbI BOKPYT 3eMITH POUCXOANT MPAKTUIECKHU 0 KPYyroBOi opouTe,
MIPOAHATN3MPOBATh BO3/ICHCTBHE HA 3Ty OpOUTY co cTOpoHb! CONTHIIA U MaJIOTO YJacTKa JBHKCHUSL.

Bapuant 23. IlpoananusupoBaTh OCOOEHHOCTH IBMIKEHUSI MCKYCCTBEHHOTO CITyTHHKA 3€MJIH, IBHIKYIIErocs
MPaKTHYECKH TI0 KPyroBoi opouTe Ha BbicoTe nopsiaka 300 kM, CBSI3aHHBIE ¢ MaJIBIM CONPOTHBIIEHUEM aTMOC(EPHI.
Bapuant 24. IlpoaHanu3upoBaTh M3MEHEHHWE KPYTOBOW OPOMTHI acTepoma, ABMXKymierocs Bokpyr CoinHIA, moj
BIIMSIHUEM BYJIKaHMYECKOTO BHIOPOCA C €ro HMOBEPXHOCTH.

Jlaboparopnast padota Ne 3 MOJAEJIMPOBAHME ABTOBOJIHOBBIX ITPOLIECCOB

1. 3apgaga: Mmeercs 1ByMepHast akTHBHAsI CPE/Ia, COCTOSIIIAS M3 SIIEMEHTOB, KaXK/IbIH M3 KOTOPBIX MOKET HAXOAUTHCS B TPEX
Pa3IUYHBIX COCTOSIHUSX: TIOKOE, BO30YKIeHUHN U pedpakTepHOCTH. [Ipr OTCYTCTBUYM BHEIITHETO BO3JCHCTBUS, SIIEMEHT
HaXOJIUTCSI B COCTOSIHUH TTOKOs1. B pe3yibrare BO3AeHCTBHS 3JIEeMEHT IIEPEXOANT B BO30YXKIEHHOE COCTOSIHUE, IPHOOpeTast
CIIOCOOHOCTH BO30YXK/IaTh COCETHHE 3IEMEHTHI. Uepes HEKOTOpoe BpeMsl 1TociIie BO3OYKACHHUS 3JIEMEHT IEPEKII0UacTCsl B
COCTOSIHHE pe(ppaKTEepHOCTH, HAXOISICh B KOTOPOM OH HE MOJKET OBITh BO30YK/IEH. 3aTeM JJIEMEHT caM BO3BpaIaeTCs B
HCXOIHOE COCTOSTHHE MOKOsI, TO €CTh CHOBA MPUOOPETAET CIIOCOOHOCTH MEPEXOAUTH B BO30YKIEHHOE COCTOSHHUE.
Heo6xo1uMo npoMoieIMpoBaTh IPOLECCH, TPOUCXOAAIINE B JBYMEPHOM aKTUBHON Cpejie IPU pa3lIMuHbIX MTapaMeTpax
Cpezibl ¥ Ha4aJIbHOM pacIipeielieHH BO30YKICHHBIX JJIEMEHTOB.

2. Teopusi. Paccmotpum 06001eHHYI0 MoJienb Bunepa - PozenOmtora. MbICIeHHO pa3o0beM SKpaH KOMIIbIOTepa Ha
3JIEMEHTBHI, OTIPEIEIISIEMbIE MHAECKCAMH 1, ] 1 00pa3yIoIUMH IBYMEPHYIO ceTh. [IycTh COCTOSHIE KaKA0T0 JIEMEHTa
omuceiBaetcst Gpasoit yi,j (t), ¥ KOHIEHTpaImei akTuBatopa uij (t), e t -- AMCKPETHBIM MOMEHT BPEMEHH.

Ecnu snemMeHT HaXxouTCs B IIOKOE, TO OyZIeM CUHUTaTh, UTO Yi,j (t) = 0. Ecim BenencrBue 01m30CTH BO30YKIESHHBIX
AJIEMEHTOB KOHIIEHTPAIIHsI aKTUBATOPa Uij (t) TocTUraeT MOporoBoro 3Ha4eHus h, To 37eMeHT BO30YyKIaeTcsl ¥ MePEXOINT B
cocrosiHUE 1. 3aTeM Ha CIIeAYIOIIeM Iare OH MEePEeKIIF0YaeTCsl B COCTOSIHUE 2, 3aTeM -- B COCTOSIHUE 3 | T.JI., OCTaBasICh IPH
9TOM BO30YKACHHBIM. JJOCTUTHYB COCTOSIHHSA I' SJIEMEHT IIEPEXOANT B COCTOSIHHE pedpakTepHOCTH. Uepes (s - 1) maros
MOCIIe BO30YKACHHS JIEMEHT BO3BPAIIAETCSI B COCTOSIHUE TTOKOSI.

Bynem cumrtaTh, 4TO P MEPEX0JIE N3 COCTOSHUS S B COCTOSTHUE MOKOs () KOHIIEHTpaLys aKTHBaToOpa CTAaHOBUTCS paBHOH 0.
ITpyn HaTMYUK COCETHETO 3JIEMEHTA, HaXOSIIETOCs B BO30YX/IEHHOM COCTOSIHHM, OHA yBennunBaercs Ha 1. Ecim p
Omkalmx coceniel BO30YXICHBI, TO Ha COOTBETCTBYIOIIEM IIIare K IMpeabIAyIIeMy 3HaYeHHIO KOHIIEHTPAIH aKTHBAaTopa
nprOABISIETCS YMCIIO BO30Y)KAECHHBIX cocemeid: uij (t + At) = uij (t) + p.

MOHO OTPaHHYHUTHCS YIETOM OJMKANRIINX BOCBMH COCETHUX JIEMEHTOB.

3. Anroputm. J{7st MOIETMPOBaHKS ABTOBOIHOBBIX IPOIIECCOB B aKTHUBHOW cpejie HE0OXO0MMO COCTABUTH IMKJI TI0 BPEMEHH,
B KOTOPOM BBIYUCIAKOTCA d)a?)l)l OJIEMEHTOB CPEAbI B IIOCIICAYOINE MOMEHTBI BpEMEHU M KOHLCHTpAallls aKTUBAaTOpa,



CTHpaeTcsl MpEbIAYIIEe paclpeieNieHne BO30YKIEHHBIX 2IEMEHTOB U CTPOUTCSI HOBOE. AJITOPUTM MOJEINH NPEICTaBIICH
HUKE.
1. 3aaroT YKCIIO ANIEMEHTOB aKTHBHOM CpeIlbl, e IapaMeTpsHl s, I, h, HadaipHoe pacnpernereHne BO30yKICHHBIX 3JIEMEHTOB.
2. Hauano 1ukna o t. JIarot npupaiiieHne mo BpeMeHu: epeMeHHO t MPUCBAuBAIOT 3HaueHue t + At.
3. TepebuparoT Bee AIEMEHThI aKTUBHOM Cpeibl, onpeenss ux ¢assl yi,j (t + At) u KOHIIEHTpAIMIO aKTHBATOPa ul,j (t + At) B
MOMEHT t + At.
4. O4nIIaroT SKPaH U CTPOST BO30YKICHHBIE JIEMEHTHI aKTUBHOU CpPE/IbI.
7. Bo3Bpamienue k onepanuu 2. Eciau UK 1Mo t 3aKOHYMIICS, -- BBIXOA U3 IIUKJIA.
4. KommbrotepHas mporpamma. Hike mpeacTaBieHa nmporpaMmma, MOAEIHPYIONast aKTHBHYIO CPEy M IMIPOMCXOASIINE B HEH
mporeccel. B mporpaMMe 3agaHbl HadanbHbBIE 3HAYEHUS Ba3bl yi,j (t + At) Bcex 2IeMeHTOB aKTHBHOM CpEIIb, a TaKKe
HMMeeTcs IUKJI TT0 BPEMEHH, B KOTOPOM PacUUTHIBAIOTCS 3HAYCHUA Yi,j (t + At) B cienyrommii MOMEHT t + At i
OCYIIECTBIISIETCS rpaUIecKuid BBIBOJ] Pe3yabTAaTOB Ha 3KpaH. [lapamerpsl cpenpi =6, s = 13, h =5, To ecTh KaxabIit
3JIEMEHT KPOME COCTOSIHUSI ITOKOSI MOXKET HAaXOJIUTHCS B 6 BO30YKICHHBIX COCTOSHUSAX U 7 COCTOSIHUSIX pepakTepHOCTH.
IToporoBoe 3HaueHNE KOHIIEHTPAIMY aKTUBATOpa paBHO 5. [Iporpamma cTpouT OJJHOPYKaBHYIO BOJIHY, OCHMIIISATOP H
MPEMSTCTBHE.
Program PROGRAMMAG;
uses dos, crt, graph;
Const N=110; M=90; s=13; r=6; h=5;
Var vy, yy,u :array[1..N,1..M] of integer;

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

BEGIN
Gd:= Detect; InitGraph(Gd, Gm, 'c:\bp\bgi");
If GraphResult <> grOk then Halt(1);
setcolor(8); setbkcolor(15);

(* y[50,50]:=1; { Omunounas BoiHa } *)
Forj:=1to45do { OmHopykaBHast BOJHA }
Fori:=1to 13 do y[40+i,j]:=i;

(* Forj:=1toMdo { IsypykaBHas BoJHA }

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

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

(* If k=round(k/30)*30 then y[20,50]:=1; {OcuumsTop 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 yyli,jl:=y[i,j]+1;

If y[i,j]=s then begin yy[i,j]:=0; uli,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,jJ:=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; {[IpemsitcTBue}
circle(6*i-10,500-6*60,3); circle(6*i-10,500-6*61,3); end,;
Fori:=1to N do For j:=1to M do
begin y[i,j]:=yyli.j]; setcolor(12);
If (y[i,j]>=1) and (y[i,jl<=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. 3ajanus A7t CaMOCTOSITENTLHOTO PELICHUS.
1. HonquTe MOJ€CIIb O}:[PIHO‘IHOI7I BOJIHBI BO36y)K}IeHI/IH. )IJ'IH 3TOI'0 A0CTATOYHO OAUH U3 3JICMECHTOB aKTHBHOM Cpeanl
TNEPEBECTU B B036y>KlleHH06 COCTOAHUC.
2. [IpomopenupyiiTe ceprro aBTOBOJIH. [[jisi 3TOro HeoOX0IMMO, YTOOBI OJIMH M3 AIIEMEHTOB COBEpIIA EPUOANIESCKUE
KOH66aHI/IH, TO €CTb aBTOMAaTU4Y€CKU 4€PE3 3aITaHHOC YUCJIO HIaroB ne€pEXoauI B BOS6y)K}1€HHOC cocrosiaue 1. Takoi
3JICMCHT HAa3bIBACTCA OCHUJIJIATOPOM. I[J'lﬂ TMOJYYCHHS CEPUU aBTOBOJIH CJIIEAYET aKTUBU3HUPOBATH CTPOKY C ITOMETKOM
"Ocuumnsrop 1".



3. Ilpomoaenupyiite qudpakinio aBTOBOIH. J{J1sl 3TOro HEOOXOAUMO CO3/IaTh BOJIHY, HA ITYTH KOTOPOM PACIIOIOKEHO
HpensATCTBHE, HalPHMeEp, HEIIPO3PpaYHbIi KpaH, COCTOSIINN U3 HEBO3OYKIAIOIINXCS HIIEMEHTOB, PACIIOI0KEHHBIX BIIOJIb
MPSAMOMN M BCET/Ia HaXOSIIIUXCs B cOCTOSIHUU 0.

4. M3yauTe pacipocTpaHeHNE aBTOBOJH B IBYMEPHOMN Cpefie, CoAep Kallel ABa mapaieIbHO PAaCcIIONOXKEHHBIX SKpaHa UITN
9KpaH ¢ oTBepcTHeM. [IpoHabIronaiiTe aHUTIIAIINEIO aBTOBOJIH, PACIIPOCTPAHSIOIIUXCS HABCTPEdy APYT APYTy.

5. Ilpomogenupytite 3¢ EKT CHHXPOHU3AINN, COCTOSIINAN B TOM, YTO IIPH HAIWYHAHU JABYX MU 00Jiee HCTOYHUKOB aBTOBOJTH
MIPOMCXOIUT UX B3aMMOJEHCTBHE, B PE3YIbTaTe KOTOPOTO BHICOKOYACTOTHBIE HICTOYHUKH TTOJIABIISIIOT HU3KOYacTOTHbIE. B
KOHIIE KOHIIOB HACTYIaeT CHHXPOHM3AIHS KOJICOaHUH 3JIEMEHTOB CpeIbl: KOIeOaHuUs TPOUCXOIAT C YaCTOTOH, paBHOM
YacTOTE BBICOKOYACTOTHOTO NCTOYHHUKA. UTOOBI TPOHAOIIOAAT ATO ABJIECHHE HAa SKpaHEe KOMIIBIOTEPA, CIEAyeT
CMOZENNPOBATH J1Ba OCHILIATOPA, pa0OTAFONIMX HA Pa3HBIX YacToTax. /Iyt 3Toro He0OX0JMMO aKTUBU3HPOBATH OIIEPATOPHI
¢ momerkamu "Ocrtmurarop 1" u "Ocomuisrop 2"

Je

6. [TpomopenupyiiTe 00pazoBaHNE OJJHOPYKABHBIX CIIMPAIBHBIX BOJIH. CripanbHble BOIHBI 00pa3yloTcs Ha Kpasx (ppoHTa
BOJTHBI, TOATOMY JUIsi MOZAEIHPOBAHHSI ATOTO Mpoliecca HEOOXOAUMO B OJIOKE Ha4YaIbHBIX YCIIOBHH 3a/1aTh IIOCKYIO BOJIHY,
(hPOHT KOTOPO¥ OOPHIBACTCS B CepeMHE dKpaHa.

7. [lpomozenupyiite 00pa3oBaHue ABYXPYKABHBIX CIIUPAILHBIX BOJIH.

8. M3yuunTe 3aBUCUMOCTD 4aCTOThI BPAIICHHsI OTHOPYKABHOW CIIUPAILHOW BOJIHBI OT apaMeTpoB cpefpl (T, s, h). [TloBropure
3TOT BBIYMCIUTEIbHBIN SKCIEPUMEHT IJIs1 IBYXPYKaBHOW BOJIHBI.

9. [Ipomonenupyiite B3anMOACHCTBUE CITMPATIBHBIX aBTOBOJIH C aBTOBOJIHAMH, BEIPa0aThIBAEMbIMU OCLIIULITOPOM,
KOJIEOIIOIIIMCS C HU3KOH YacTOTOM.

10. UccnenyiiTe pacnpocTpaHeHHEe W aHUTWIISLIUIO OJIMHOYHOTO UMITYJIbCa B OJJHOMEPHOM aKTUBHOM cpejie.

11. U3yunte pacupocTpaHeHHe aBTOBOJIH B OJHOMEPHOW aKTUBHOMN Cpejie IPH HATHIUHU OCIHUILIATOPA.

12. TIpomozpenupyiiTe pacupocTpaHeHHE OANHOYHOTO UMITYJIbCa B OTHOMEPHOI aKTUBHOM Cpejie, MOCIIeIHIHA HIEMEHT
KOTOPO KOHTaKTHPYET C TIEPBBIM.

13. Co3naiiTe KOMIBIOTEPHYIO MOJIETb PACIIPOCTPAHEHHST aBTOBOJIH B TPEXMEPHOH aKTUBHOW CpeJe.

oAU
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Jlaboparopras pad6ota Ne 4 MOAEJIMIPOBAHUE PACIIPOCTPAHEHUA BOJIHBI

1. 3agaga. Mimeercst HempepbIBHAsI OJJHOMEPHAS YIIpYTas cpena. 3amaHbl KoJaeOaHus! OTAETbHbIX 3JIEMEHTOB CPEeIbl
CKOPOCTb PAcIpOCTpaHEeHNs BO3MYyIIeH!sI. HeoOX0quMo pacunTaTh CMEIIEHNUS 3JIEMEHTOB CPEJIbl B MOCIEAYIOIINE MOMEHTHI
BpPEMEHH.

2. Teopwusi. 3anumeM BOJTHOBOE YpaBHEHHE:

d2&/dt2=v2d2&/dx2,

rzie v -- ¢a3oBasi CKOpocTh BOJIHBL. CKOPOCTB JIF000H TOUKH Cpelibl B MOMEHT t+dt cocraBisier:

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

Pazob6bem cpeny Ha N 351eMeHTOB paBHOM JUIMHBI € IaroM h, cMemenne KOTOpBIX U3 TOJIOKEHHST paBHOBECHS 0003HAYNM
yepes &l rae i=1,2, ..., N -- Homep anemeHTa. CKOpPOCTD i--TO JIEMEHTa B MOMEHT t+At paBHa:

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

e 0i(t+At) -- yckopeHue i--0ro 3JIeMEHTa:

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

Torpma cMerieHue i--0ro aIeMeHTa B MOMEHT BpeMeHH t+At 13 IM0JI0KEHHsI paBHOBECHS COCTaBIISIET

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

3. Anroputm. Jlnst moctpoeHus "MoMeHTanbHOH (oTorpadun BOJIHEL" B TOCIEYIOIIHNE MOMEHTHI BpEMEHH HEOO0X0ANMO
COCTaBHTb IUKJI 110 1, B KOTOPOM MEPEOHPAIOTCs BCE SIEMEHTHI CPEJIb, BEIYUCIIIFOTCS] HX CMEIIEHUS U3 TIOJIOKEHHS
paBHOBecwHs. [locie 3Toro cTupaercs mpeapIAyas MOMEHTaANbHas (hoTorpadust BOTHBI X CTPOUTCS HOBast. DTOT LUK
JIOJDKEH HaXOANTHCS BHYTPH IIMKJIA TT0 BPEMEHH. AJITOPUTM MOJIEITIH TIPE/ICTABIICH HIDKE.

1. 3agatot gncio 3neMeHToB N, CKOPOCTh PACIIPOCTPAHEHHMS BOJIHEI, a TAK)KE YPABHEHNS KOJIEOaHUH OTIAETBHBIX 3JIEMEHTOB
cpenp! (Hapumep: &[1]:=2*sin(t).

2. Hauano 1ukina o t. JIatot npupaiiieHre mo BpeMeHU: IIepeMEHHON t MPUCBANBAIOT 3HaYeHHUE tHAL.

3. BEIUHCISIOT cMeleHne JIEMEHTOB CPEIbl, KOTOPhIE KOJIEOMIOTCS TI0 33JaHHOMY 3aKOHY.

4. B nuxie mepeduparotcs Bce eMeHTH 0T 2 1o N-1. [Ipu 5ToM 3anuchIBarOT 3HAYEHUS CMEIeHIH Xi[i] B MaccuB xXii[i] u
BBIYHCIIIOT CKOPOCTH 3JIEMEHTOB B MOMEHT BpeMeHH t+At:

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

3aIMCchIBas X B MaccuB etali].




5. B 1mkJe nepeOuparoTes Bce DIIEMEHTHI U BBIYUCIISIOTCS UX CMEIEHHs TI0 opMyIie:
El(tHAL=Ei(t)+ ni(t+A)AL.
6. B ke mepeOUparoT BCe AIEMEHTBI, CTUPAIOT UX MPEABLIYIINE N300paKEHHS U PUCYIOT HOBBIE.
7. Bo3Bpamierue k oneparyu 2. Eciu muki mo t 3aKOHYHIICS, -- BEIXO U3 UK.
4. KommnproTepHas mporpamma. Ipemmaraemast mporpamMmma MOAETHPYET MPOXOKICHAE U OTPAKEHUE UMITYIbCa OT "TPaHHUIIBI
pa3mena aByx cpex'.
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, w: real;
Procedure Graph_Init;
begin {- Nuuuumanuzanus rpaduxu -}
DriverVar:=Detect;
InitGraph(DriverVar,ModeVar,'c:\bp\bgi');
ErrorCode:=GraphResult;
if ErrorCode<>grOK then Halt(1);
end;
Procedure Raschet; {Pacuer cmemienus}
begin for i:=2 to N-1 do
begin
xxii[i]:=xi[i];
if i<N/2 then wv:=4 else w:=0.5;
eta[i]:=eta[i]+w*(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; {Komer 3akperuieH }
{ Xi[N]:=xi[N-1];} { He3akperIeHHBI }
end;
Procedure Draw;
begin {- BeiBox Ha 3KpaH -}
setcolor(black);
line(i*3-3,240-round(xxii[i-1]*50),i*3,240-round(xxii[i]*50));
setcolor(white);
line(i*3-3,240-round(xi[i-1]*50),i*3,240-round(xi[i]*50));

end,;
BEGIN  {- OcHoBHas nporpamma -}
Graph_Init;

Repeat t:=t+dt;
if t<6.28 then xi[1]:=2*sin(t) else xi[1]:=0;
Raschet; For i:=1 to N do Draw;
until KeyPressed; CloseGraph;
END.
PaccMoTpeHHast BhIlIe KOMITBIOTEpHAS! MOJENb TIO3BOJISICT BBITOJIHUTE CEPHIO YHCIICHHBIX SKCIIEPUMEHTOB U H3yYHUTh
CIeAyromIue siBJeHus: 1) pacupocTpaHeHne U OTpakeHHe BOJIHBI (OJUHOYHOTO UMITYJIbCa, IIyTa) OT 3aKPEIIEHHOTO U
HE3aKPEIJICHHOTO KOHIIA YIPYToii cpeabl; 2) HHTepdepeHIyst BOJIH (OJMHOYHBIX HUMITYJILCOB, IyTOB), BOSHUKAIOIIAS B
pe3yibTaTe OTPaKeHUs aJalollei BOIHBI TH00 H3Iy4eHHUs ABYX KOTePEHTHBIX BOJH; 3) OTpakeHUE U MPOX0XKACHNE BOJIHBI
(omMHOYHOTO HMIYJIbCA, IIyTra) Yepe3 TpaHMIly paszesa IByX cpel; 4) H3ydeHHe 3aBUCHMOCTH JUTMHBI BOJIHBI OT YaCTOTHI U
CKOPOCTH PacIpOCTpaHEHHS; 5) HaOMIoIeHNe N3MEHEH s (a3l OTPaKEHHOU BOJIHBI Ha T IPU OTPaKEHUH OT CPEABL, B
KOTOPOI1 CKOPOCTBH BOJIHBI MEHBIIIE.
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5. 3amanus 11 CTYICHTOB.

1. TIpomoienupyiiTe pacpocTpaHEHIE BOIHBI U €€ OTPaXEHHUE OT 3aKPEIUICHHOTO (HEe3aKPEeTUIEHHOTO) MPaBOTro KOHIIA
Cpefpl B caydae, KOT/ia ee JICBBIH 3JIEMEHT COBEPIIaeT rapMOHHYECKIE KOICOaHuSI.

2. M3yunte pacripocTpaHEHHE U OTPaKCHHE UMITYIIBCA B CIIydae, KOT/Ia JIEBBIMA AJIEMEHT CPEIbl COBEPIITIIT TIOJIKOJICOaHMS.
3. [IporabmrogaiiTe Cymepo3UIMIO BOJH, HCITYCKAEMBIX IByMs DIIEMEHTAMH, KOJICONFOIIIMUCS C PABHBIMU (Pa3IMIHBIMH)
YaCcTOTaMU M OTCTOSIIUMHU JIPYT OT JIPyTa Ha PACCTOSHUE a.




4. IlpomoaenupyiiTe BOSHUKHOBEHHE CTOSTYEH BOJIHBI TP OTPAKEHIH TAPMOHUYECKOM BOIHBI OT IIPABOTO 3aKPEIIEHHOTO
(He3aKpeIUIEHHOT0) KOHI[A IITHYPA.

5. M3yunte uHTEpEPEHIMIO ABYX IIYTOB, PACIIPOCTPAHSAIOLINXCS HABCTPETY.

6. [Ipomoxenupyiite oTpakeHNEe OJMHOYHOTO UMITYJIECA OT TPAHMIIBI pas3esa ABYX Cpell ¢ Pa3IMuYHbBIMUA CKOPOCTIMU
pacnpocTpaHeHus BOJH. J{J1st 5TOro HeoOX0AMMO 3a/1aTh Pa3INIHbIEC 3HAYECHUS a TS JIEBOW 1 MPaBOH MOJOBUHOK IIHYpA.
7. Vicionb3yst MOZAENb, U3YYUTE 3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTBHI.

] ]

SR hesasees

JlaGopatopuas pa6ota Ne 5 MOJIEJIb SIBJIEHWIA IIEPEHOCA (TEIUIOIIPOBOIHOCTD, UMD Y3Hs, BA3KOCTD)
1. 3apgaya: meercs mpsIMOYToJIbHAS TUIACTHHA, KO3 QUIIMEHT TeMIepaTyporpoBOAHOCTH KOTOPOTO 3aBUCHT OT KOOPANHATHI
a=a(X,y). 3agaHo HaYaIbHOE pactpenenenne Temmeparypbl T=T(X,y), a Tak’Ke MOITHOCTb qn U KOOPJHMHATHI (X1, yn)
MCTOYHMKOB Temia. Heo0XoquMo n3ydnTh H3MEHEHHE TeMIIEpaTyphl Pa3IMYHbIX TOYEK ITACTHHBI C TEYCHUEM BPEMEHH.
2. Teopusi. YpaBHEHHE TEIUIOTIPOBOJHOCTH IS TUTACTHHBI:
or 82T 9T
5 (@ +8_yz) +g(z,y),
rie (X,y) -- CKOPOCTh YBEITUUCHUS TeMIIepaTyphl, 00yCIOBICHHAs HATMYHMEM B TOUKE C KOOPIMHATAMH (X,y) ACTOYHUKOB
(mormoTuTeNeH TeIIa) Tera.
[pupaienue TeMnepaTypsl paBHO:

2 2
dl = a (% + 27’1;) dt + gz, y)dt.
Pazo0bemM npsiMOYTroIbHYIO IUTACTHHY HA 3IEMEHTHI, 00pa3yroniie BepTHKaIbHbIE CTOIOIBI C HOMEPOM i 1 TOPU30HTAIbHBIE
CTpOKH ¢ HOMepoM j. [TycTs B HEKOTOPBII JUCKPETHBII MOMEHT BpEMEHH t TeMIleparypa 3JeMeHTa i-0ro cToj0mna j-oi
cTpoku Obuta paBHa Ti,j(t). UTOOBI HAWTH e 3HAYCHHE B CIEAYIONINI MOMEHT BpeMeHH t+dt Heo0X0AUMO YHCIICHHO PEIINTh
MIpEe/ICTaBIEHHOE BhIIe AN epeHIInaIbHOe ypaBHEHHE OT/IEIBHO 110 CTOJIONAM M OTAEIBHO MO CTPOKAM.
Pemmrast ogHOMEpHYIO 33/1a9y TEIUIOIIPOBOAHOCTH IO CTOJIOLAM, TIOTy4YaeM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti,j+1 -2Ti,j+Ti,j-1)/h2]dt+qi,jdt,
rzie qi,j -- ObICTpOTa YBEIWUYCHUS TEMITEpaTyphI 2JIEMEHTA BCIESICTBUE HAINYHMS B HEM NCTOYHMKA Teruta, h=1. AHaIorn4HbIM
00pa3oM pemraercsi ypaBHEHHE TEIUIONPOBOHOCTH 10 CTPOKaM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti+1,j -2Ti,j+Ti-1,j)/h2]dt+qi,jdt,
OpraHun30BaB JjBa IUKJIA I10 1 1 j, B KOTOPBIX MEpeOUPAIOTCs BCE SIIEMEHTHI TIACTHHBI, BIIOKEHHBIE B IIUKJI IO BpEMEHH,
MOJKHO pacuuTaTh paclpesielieHHe TeMIepaTyphl IIaCTHHBI B ITOCIIEAYIONE MOMEHTHI BpeMeHU. UTOObI HCKITIOUUTh
BIIMSIHHE HAIPaBJIeHHs epeOopa 3JIeMEHTOB Ha Pe3yJIbTaThl MOJEINPOBAHMUS, CIIEAYeT OpraHU30BaTh 4 IMKJIA, B KOTOPBIX
3IIEMEHTHI IUTaCTHHBI IIepeOHpatoTcs cIeBa Halpaso, ClIpaBa HaJIEeBO, CHU3Y BBEPX, CBEPXY BHHU3.
3. Anroputm.
1. 3agaroT K03 PHUIHUEHTH TEMIIEPATYPOIIPOBOJHOCTH a M b BIOJIb OCeH KOOPMHAT X U Y, HAYaIbHOE PacIipeieieHue
temneparypsl Ti,j(0) pa3TUIHBIX 3JIEMEHTOB IUTACTHHBI, KOOPAMHATHI X MOITHOCTH UCTOYHUKOB TeIuia qi,j. CAuTaroT, 9To
t=0.
2. Ilyrem mocnienoBaTensHOro mnepedopa 3IeMEHTOB i--0ro ¢Tono1a ot j=1 10 M ¢ MOMOIIbI0 KOHEYHO-PA3HOCTHOTO
ypaBHeHH: (1) mepecYnThIBAIOT UX TEMIIEPaTypPhl B CIEAYIOIINI IUCKPETHBII MOMEHT BpeMeHH. [IoBTOPSIOT pacyeTs! 1
BCEX CTOJIOIOB.
3. TloBTOPSIOT Ty e caMyro IPOLEAYPY B IPOTHBOIIOIOKHOM HallpaBJICHHH, IiepeOupast 2JieMeHTH OT j=M 10 1 u
uconb3ys ypaBHeHue (1).
4. TTyrem moceI0BaTENBHOTO ITepedopa AIIEMEHTOB j--0i CTPOKH OT i=1 10 N ¢ MOMOIIBbI0 KOHEYHO-Pa3HOCTHOTO
ypaBHEHHS (2) MepeCcUUTHIBAIOT UX TEMIIEPATYPHI B CIICIYIOIINI AUCKPETHBIH MOMEHT BpeMeHH. [I0BTOPSIOT pacdyeTsl s
BCEX CTPOK.
5. TIoBTOPSIIOT Ty k€ CaMyIO MPOILEAYPY B MPOTHBOIIOIOKHOM HalpaBlIeHNH, epedrpast 31eMeHTHI oT i=N 10 1 1 ucrnoib3ys
ypaBHeHHE (2).
6. BBomsIT Tekymiee pacipeaeneHne TeMIeparypsl Ha 3KpaH, 3aKpallnBast 3JIEMEHTHI ¢ Pa3IMdHON TeMIIepaTypon
Pa3IMYHBIMU [IBETAMH.




7. Bo3Bpamienue k omneparuu 2. Eciu mukiI 1o t 3aKOHYHIICS, -- BEIXO U3 LUKJIIA.

4. KomnproTepHas mporpamma. Ipemnaraemast KoMmploTepHas IporpaMMa IMo3BOJISIeT UCXO/S M3 HAYaIbHOTO
pacnpeneneHus TeMnepaTypsl U HAIMYUS UCTOYHUKOB TEIJIA, PACUUTATh TEMIIEPATYPY Pa3IMYHbIX TOUEK MPSIMOYTOJIbHON
TUTACTUHBI B JUCKPETHBIC MOMEHTEI BpEMHH.

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; q,a,b,bb :real; naprav,uslovie: boolean;

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

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

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

procedure Nach_uslov; {-- HauansHoe pactpenesicHiue TeMreparypsl --
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; {---- Pacuer remneparypsr ----}

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

end;

procedure Draw;{---- BeiBox Ha 5KpaH ----}

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,j]<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 iporpamma ----}
Init; Nach_uslov;
Repeat kk:=kk+1;
For i:=2 to N-1 do For j:=2 to M-1 do begin naprav:=false; Raschet; end;
For j:=2 to M-1 do For i:=2 to N-1 do begin naprav:= true; Raschet; end;
For i:=2 to N-1 do For jj:=2 to M-1 do
begin j:=M+1-jj; naprav:=true; Raschet; end,;
For j:=2 to M-1 do For ii:=2 to N-1 do
begin i:=N+1-ii; naprav.=false; Raschet; end,;
if kk/2=round(kk/2) then For i:=2 to N-1 do For j:=2 to M-1 do Draw;,
until KeyPressed; CloseGraph;
END.
5. 3ajanus Ast CTYIeHTOB.
1. Temneparypa rpyniibl SJIEMEHTOB, HAXO/SIUXCS B IEHTPE CTEPIKHsI, J0CTaTOYHO Bbicoka. [locTpoiite rpadux
3aBUCUMOCTHU TEMIIEPATYPBI OT KOOPJAWHATBLI U MCCJ’IC}IyﬁTC U3MEHCHUC paclpEACICHHUA TEMIICPATYPhbl BAOJIb CTCPIKHA C
TCUCHUEM BPEMCHHU, €CIIN KOB(bd)I/IHI/ICHT TEMIIEPATYPOITPOBOIHOCTHU BO BCEX TOYKAX OJMHAKOB.
2. Pemvre npenpIayInyro 3anaqy UIst CIydasi, KOTa CTep)KEeHb HEOTHOPOICH, HanpuMmep, KOG GHUIIMEHT
TEMIIEPaTypOIPOBOIHOCTH €T0 JIEBO TOJIOBHHBI OOJIBIIIE, YEM IPaBOii.



3. BOnu3u neHTpa cTepykHA MMeeTcs HECKOJIBKO HCTOYHHUKOB Terula. M3ydnTe n3MeHeHHe pacipenelieHUs TEMIIepaTyphl ¢
TEUEHNEM BPEMEHH, €CITU CTEP>KEHb OTHOPOJICH.

4. PernTe npeAbIayLIyo 3a1ady Ul CIydasi, KOTAa CTepKeHb HEOTHOPOIEH, TO €CTh ero K03 (GHIIHEeHT
TEMIIEPaTypOIIPOBOAHOCTH 3aBHCUT OT KOOPIMHATHI.

5. Mzyuute pacipenencHue TeMIIEpaTyphl BAOJb CTEP)KHS B ClTydae, KOTrja OJ1H KOHEI]
OXJIXKIACTCS, & IPYTrOoN MOAJEP/KUBACTCS IIPU TIOCTOSIHHOM TeMIIepaType.

3amaiiTe ICTOYHUK TEIUIA, MOITHOCTh KOTOPOTO NMEPUOMIECKN N3MEHSETCS C TEUCHNEM
BPEMEHM C OUYEHb HU3KOM yacToToil. [IpoMoaenupyiite TEMIOBBIE BOIHBI.

7. TemmepaTypa TpyImsl 3JIEMEHTOB, HAXOAAIINXCS B IEHTPE TUIACTHHBI, TOCTATOYHO
BBICOKa. ccienyiiTe MI3MEHEHNE pacipeaeeHs TEMIIEpaTypsl C TEICHHEM BPEMEHH,
IIaCTHHA OJHOPOAHAS U U30TPOIHAs.

8. Pemure npenpiaymiyro 3aaady Ui ciydasi, KOr/ia IUIacTHHA HEOTHOPOIHA.

9. Ilpomoznenupyiite HarpeBaHHe HEN30TPOITHOM TUIACTUHBI HCTOYHUKAMH TEIUIa, HAXOASIIMMICS B ICHTPE.

10. B6nm31 1ieHTpa IIaCTHHBI IMEETCS TPYIIIA IIOTIIOTHTENeH Teria (MICTOYHUKOB TEIIa ¢ OTPUIATETbHONH MOITHOCTHIO).
N3yunte n3MeHeHne pacnpeneieHus TEMIEPaTyphl C TEUEHUEM BPEMEHHU.

11. IInacTuHa ¢ OTBEpPCTHEM COAEPKHUT UCTOUYHUK TEIUIA U TIOTJIOTUTENb Terla. M3ydnTe pacnpenenenue TemrnepaTypsl B
pa3nU4YHbIE MOMEHTHI BPEMEHU.

12. Temmeparypa IpyIIbl 2JIEMEHTOB BOJIM3H LIEHTPa IJIACTUHBI HOAIEPKUBAETCs ITOCTOSIHHOM. M3yunTe pacipenencuue
TEMIIEPaTyphl, €CIU IIACTUHA UMEET UCTOUYHHUKH TeIla C MOJ0KUTEIbHOM (OTpULIATEIbHOM) MOIIIHOCTBIO.

CCIIn

13. Pemute mpeapIAyLIYIO 32024y IS CITy4dasi, KOT/ia IUIACTHHA aHU30TPOIIHA, TO €CTh €€ KO3 UIHEHT
TEMIIEPATYPOIPOBOIHOCTH 3aBUCHT OT HATIPABIICHHUSI.

4.1.2. TecrupoBanue

Tema 1. HekoTopsie H3BECTHBIE MOJETH MaTEMAaTHIECKON (PH3UKU

Tema 2. 3amayn XUMUYECKON KMHETHKHU

Tema 3. Martemarudeckast Teopust 00pbOBI 32 CYIIIECTBOBaHUE

Tema 4. MoaenupoBaHue mporeccoB qudGy3un 1 IepeHoca

Tema 5. Henunuetinsle Mogenu

Tema 6. IlnHammuka copOImy ra3oB

Tema 7. MopenupoBaHUE CIOXHBIX 00BEKTOB

4.1.2.1. Ilopsanok npoBeaeHMs.

TectupoBaHre MPOXOANUT B MUCBMEHHOW (OPME HIH C UCTIOIH30BAHUEM KOMITHIOTEPHBIX CpencTB. O0yJatomuiics momydaeT
OTIpeNIeIéHHOE KOJMYECTBO TECTOBBIX 3aiaHuil. Ha BBIONHEHWE BBIIENACTCS (UKCHPOBAHHOE BPEMS B 3aBHCHMOCTH OT
KonmdecTBa 3amaHuii. OICHKA BBICTABISCTCS B 3aBHCHMOCTH OT TMPOICHTA NPAaBUIBHO BHITIONHCHHBIX 3aJaHUU.
TectupoBanue npoBoaUTCs MO BapuaHTaM. B xaxnom Bapuante — 10 TecToBbIX 3aJaHui. 3a KaXblil MPAaBUIbHBIA OTBET
Hauucisiercs 1 6amt. Toro 3a TecTHpOBaHUE CTYACHT MOXKET 3apaboTaTh o 10 Oamios.

Hroxe npuBeneHs! mpuMepHBIe 3aqanus. [1omHbIN OaHK TECTOBBIX 3aaHUI XpaHUTCS Ha Kadepe.

4.1.2.2 Kputepuu oneHMBAHUSA

17-20 GannoB cTaBUTCS, eciii 00yJaromuiics Hadpai 86% IpaBUIILHBIX OTBETOB U Ooiee.
14-16 GannoB craBUTCS, eciy o0 yqaronuiics Hadpai ot 71% 1o 85 % mpaBUIIBHBIX OTBETOB.
11-15 GannoB craBUTCS, eciy 00yJaromuiicst Habpai ot 56% 10 70% npaBUIIEHBIX OTBETOB.
0-10 6amroB craBuTes, eciau o0yJaromuiicss Habpan 55% MpaBUIIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xaHnue OeHOYHOT0 CPEACTBA

Bomnpoc 1. Ha kakue yactu pa3enstoT OnicaHue CUCTEMBI JIISI LeJiel UMUTAIIMOHHOTO MOJICTTMPOBAHMUs?
1) JleTepMUHUPOBAHHYIO M CTOXACTHUYECKYIO;

2) IpenBapuTEIbHYIO M YTOYHEHHYIO;

3) CTaTHYEeCKyIO U TUHAMHYECKYIO;

4) JluneitHbie, TMHAMHYECKHE, CETEBBIE, MACCOBOTO OOCITY)KUBAHUS U T.1.;
5) DU3NYECKYIO U MATEMATHYECKYIO.

Bompoc 2. KakoB nepBblii 1Iar Mpu CO3IaHUA MOJIETH?

1) OnpezeaeHne CTPYKTYPBI CHCTEMBIL,

2) OrnpenieieHre ee MeJIeBOro Ha3HAYCHUS,

3) Bri6op tvmna Moaeny (TuHelHas, TMHaMudecKas U T.1.);

4) OnpezeeHre BXOAHBIX IIAPaMETPOB CHCTEMEI,

5) Ornpenenenne BEIXOAHBIX MTapaMeTPOB CUCTEMBI.

Bompoc 3. Uro takoe ycToitunBas cucrema?



1) OTCYTCTBYIOT PCaKIIMM Ha BHEIIHEE BO3/ICHCTBHUE;

2) Cucrema cama yCTaHaBJIMBAECT IeIH ()YHKIIMOHUPOBAHHUS M CTPEMHUTCS K HUM;

3) Cucrema CTpeMUTCs TIEPEHTH B ONTUMAIIbHOE COCTOSIHUE, KOTOPOE B HACTOSIIIEE BPEMSI OTCYTCTBYET;
4) Ipy M3MEHEHUH BHEIIHUX YCIOBHI H3MEHCHHE COCTOSHIS CHCTEMBI MaJIo;

5) Cuctema, CTpeMsIIIAascs COXPAHUTh CBOE COCTOSTHHE MPH U3MEHEHUH BHEIITHUX YCIIOBHIA.

Bompoc 4. Uro Takoe mouckoBas cucreMa?

1) OTCYTCTBYIOT PCAKIIMM Ha BHEIIHEES BO3/ICHCTBHUE;

2) Cucrema cama yCTaHaBIMBAET IeIH ()YHKIMOHUPOBAHHUS M CTPEMHUTCS K HUM;

3) Cucrema CTpeMUTCs TIEPEHUTH B ONTUMAIIbHOE COCTOSIHUE, KOTOPOE B HACTOSIIIEE BPEMSI OTCYTCTBYET;
4) Ipy M3MEHEHUH BHENIHUX YCIOBHMI M3MEHCHHE COCTOSHISI CHCTEMBI MaJIO;

5) Cuctema, CTpeMsIIIAsCsS COXPAHUTh CBOE COCTOSIHHE MPH U3MEHEHHUH BHEIIIHUX YCIIOBHIA.

Bomnpoc 5. Uto Takoe meneycTpeMieHHas cucTemMa?

1) OTCYTCTBYIOT peakIIMH Ha BHEIIHEE BO3JICHCTBHE;

2) CucreMa cama ycTaHaBIIMBaeT IeNN () YHKIIMOHUPOBAHUS U CTPEMUTCS K HUM;

3) Cucrema CTPEMHTCS TIEPEUTH B ONTHMATBHOE COCTOSIHAE, KOTOPOE B HACTOSIIIIEE BPEMSI OTCYTCTBYET;
4) [Ipn M3MEHEHNH BHENITHUX YCIIOBUI M3MEHEHNE COCTOSTHUS CUCTEMBI MaJlo;

5) Cucrema, CTpeMSIIAsICs COXPAHUTHh CBOE COCTOSIHUE ITPH U3MECHCHUH BHEITHIX YCIIOBHA.

Bompoc 6. Uro takoe (akrorpaduueckue 3JIEMEHTHI PELICHUS?

1) DJIeMEeHTBI, KOTOPBIE MOKHO MOJBEPTHYTh IIPOBEPKE C LEIIbIO ONPEIENCHUS] MX UCTUHHOCTH;

2) DJIeMEHTBI, KOTOPBIC HEJIb3s IIOIBEPIHYThH IPOBEPKE;

3) DeMeHTBI, KOTOPBIE OYAyT BKIIOYEHBI B MOIETb;

4) DIeMEHTHI, HCKIIF0YaeMbIe€ M3 MOJIEIH;

5) DIIeMEHTBI, BXOASIIUE B KPUTECPHUIA.

Bomnpoc 7. Uto Takoe OLIEHOYHBIC SJIEMEHThI PeIlICHUS ?

1) DJIeMEeHTBI, KOTOPBIE MOYKHO MOJBEPTHYTh IIPOBEPKE C EIbI0 ONPEENCHUS] X UCTUHHOCTH;

2) DJIeMEHTHI, KOTOPbIC HEJIb3s IIOBEPIHYTh IPOBEPKE;

3) DIIeMEHTBI, KOTOPhIe OyIyT BKIIOUYEHBI B MOJICIb;

4) DIIeMEHTBI, HCKIIFOYaEMbIC U3 MOJIECIIH,

5) DIIeMEHTBI, BXOASIIUE B KPUTEPHIA.

Bomnpoc 8. HyxHo Jin poBepsTh JaHHbIE, TOTYYSHHBIE U3 JOKYMEHTOB, HJIM HHTEPBBIO C SKCIIepTaMu?

1) HenyxHo 11 0(pUIIMATBHBIX JOKYMEHTOB;

2) HenyxHo, ecii SKCIIepT OPU3HAHHBIA CIICITHAIIHCT;

3) Hy»kHO, eclii KOMIIETEHTHOCTh 3KCIIEPTa HE MTOATBEPIKICHA,

4) HysxHoO, eciiu TOKyMeHTHI Tekyiue (padoune), a He ohHULHAIbHEIE,

5) Hy»XHO IpOBEPATH U COMOCTABIIATE C APYTUMH HCTOYHMKAMHM BCE JJAHHBIC O3 HCKIIIOYECHUIA.

Bompoc 9. [Touemy 3aka34uk OMUCHIBAET MPOOJIEMY B HETOUHBIX U HEYETKHX (OPMYITHPOBKax?

1) [ToTOoMy, YTO OH HE MaTEeMaTHK;

2) DTO HaM TaK KaKETCs, TaK KaK Mbl HE 3HAKOMBI C IPOOJIEMOMH;

3) Ecmu ObI OH 3HAJI TOYHO B YEM CYTh MPOOJIEMBI U KaK €€ PeliaTh, OH CAejal Obl 3TO caM;

4) V pa3HbIX COENUaICTOB Pa3HbIi B3I HA OJTHO U TOXKE PEIICHHUE;

5) 3aka3uuK He 35aKoM ¢ DOBM.

Bomnpoc 10. TTouemy npu MozienipoBaHuy 00JIbIIOE 3HAYCHHE TIPUIACTCS TUIAHUPOBAHUIO COCTaBa 1 00bEMOB
HCCIICIOBATEIbCKUX PA0OT M PYKOBOICTBY ITPOCKTOM?

1) IToToMy, 4TO 3aKa34MK XOYET 3HATh CTOUMOCTE PaOOTHI;

2) YT00B!I IPABUIILHO ONPEAEIHTE CTPYKTYPY MOZEIH;

3) YT00B!I IPHUBIIEYD K PaOOTE CHEMATHUCTOB 3aKa34YMKa;

4) [ToToMmy, 4TO BpeMeHHbIE U MaTepHaJIbHbIC 3aTPAThl HAa TIOCTPOCHUE JaXKe POCTHIX MO/JieIel OYeHb BHICOKH M HY)KHO
TOYHO 3HATh, YTO JOJIKHO OBITH CAETAHO, a YTO JeIaTh HE HYXKHO,

5) [ToTomy, 4TO MaremMaTHYecKHe METO/IbI MOICIIUPOBAHUSI CIIOKHBI.

Bompoc 11. Ha yem ocHOBaH CHCTEMHBIN OaX0a?

1) Ha npusHanuu dakra, 9T0 U3 ONTHMAIBLHOCTH 3JIEMEHTOB CIICAYET ONTHMAaIbHOCTh CHCTEMBI,

2) Ha npusHanuu dhakra, 9T0 U3 ONTHMAIBLHOCTH 3JIEMEHTOB HE CIIEAYET ONTUMAIBHOCTS CHCTEMBI;

3) Ha thakTe, 94T0 HE3aBHCHMO OT TOTO KaK CHCTEMA IMPHIILIA B JAHHOE COCTOSHUE, SCITH B TAIBHEHIIIEM OHa OyeT
MEHSTH COCTOSTHUS ONTHMAIbHBIM CITIOCOOOM TO M BECh IIPOIIECC OyIEeT ONTHMAIbHEBIM;

4) Ha dakre, 9T0 eciu cucTeMa npuiiia B JAHHOE COCTOSTHUE ONTHMAIBHBIM CITOCOO0M, TO HE3aBHCUMO OT TOTO KakK, B
JIanbHeHeM oHa OyJIeT MEHATh COCTOSTHHUS BECh MPOIECC OYIET ONTUMAIBHBIM;

5) Ha pasneneHuu cucTeMbl Ha HECKOJIBKO MOJICUCTEM, MTOATAIONINXCS aHATTH3Y.

Bompoc 12. B yem 3akitoyaercss CHCTEMHBIN TTOJIX01?

1) B ToMm, 4TO HCCIemoBaTeNb MBITACTCSA U3y4aTh CUCTEMY B IICJIOM, a HE KOHIIEHTPUPOBATH BHUMAHUE HA €€ YaCTsIX;
2) B crmoco6e pa3aeneHust CHCTEMBI Ha DJIEMEHTEHI;

3) B ToMm, 4TO uccienoBarenp NbITaETC U3y4aTh CUCTEMY IO YACTIM;

4) D70 mpaBuia BIOOpA CTPYKTYPBI MOJEIH;

5) D70 mpaBuia BIOOpa 3JIEMEHTOB MOIEIH.

Bompoc 13. SIBnsieTcs 1 CUCTEMHBIN MOAX01 HaAyYHBIM METOA0M ?

1) Her, 3T0 OAXO/ K UCCIIECMOBAHNIO, OCHOBAHHBIH Ha 37PaBOM CMBICIIC;



2) Jla, 5To HAyYHBIM METOJ aHAIU3a CUCTEM;

3) Her, 910 MeTo pa3eeH s CHCTEM Ha 3JIEMEHTBL;

4) Jla, 5T0 Hay4HBIH METOJ IOCTPOEHMS CTPYKTYPHBIX MOJIEIIEH;

5) a, 3T0 MeTOaMKA ONPENEIICHUS BKHEHITNX (haKTOPOB.

Bompoc 14. Kak moHuMarh B3aMM03aBUCHMOCTb?

1) 3aBHCHMOCTh CHCTEMBI OT BHEIIIHEH CpE/Ibl;

2) Bo3zgelicTBue cucteMbl Ha BHENTHIOIO CPEIY;

3) 3aBHCHMOCTh CHCTEMBI OT BHEIIHEH CPEeIbl U OJJHOBPEMEHHO BO3ICHCTBHIE CHCTEMBI Ha BHEITHIOKO CPEY;
4) Huxkakue neiicTBus B CIIO)KHON CHCTEME HEBO3MOXKHO MIOJHOCTHIO U30JIMPOBATH;

5) BosnetictBre ogHOro (hakTopa CUCTEMBI Ha IPYTOi.

Bompoc 15. Uto Takoe NpOTUBOMHTYUTUBHOE ITOBEICHUE?

1) Korma HenocTaTouHO METOIOB CTATUCTHYECKOTO aHATN3a,

2) Korna BeIXoHBIE TIEpEMEHHBIE 0Ka3bIBAIOT BIUSHUE HAa BXOTHBIC,

3) Korma BHeceHrE TOTO WIIM WHOTO KOPPEKTHPYIOMIETO BO3ACHCTBHS MOXKET OKa3aThCsl HeA(PEKTHBHBIM HITH IPUBECTH
K 00paTHBIM pe3ylIbTaTaM;

4) Korma Henp3s 6e3 UCIOIb30BaHIs MATEMATHIECKAX METOJIOB OOHAPYXUTH CBSA3b MEXIY (haKTOpaMu;
5) Korma 3aBHcHMOCTh MEXTY (haKTOpaMH OIHUCHIBAIOT 00paTHON (hYHKITUEH.

Bompoc 16. Kakas 3amada penraercs Ha dTare npeoOpa3oBaHus 3HAHUH O CHCTEME B MATEMaTHICCKYIO0 MOJIEIb?
1) Omnpenenenne Ha3HAYECHHUS MOJIEIIN;

2) OmnpeneneHre KOMIOHEHTOB, KOTOPBIE JOJKHBI ObITh BKIIIOYEHBI B COCTaB MOJIENH;

3) Ompezenenre CTOUMOCTH UCCIIEA0BAHHUS;

4) Omnpezenenne TapamMeTpOB U TIEPEMEHHBIX, OTHOCAIIUXCS K KOMIIOHEHTaM MOJIEIH;

5) Her npaBuiIbHOIO OTBETA.

Bomnpoc 17. Kakoe rinaBHoe npoTHBOpedre He0OX0AUMO PEOI0IIEBaTh MPH KOHCTPYUPOBAHUHN MOJIEITH?

1) JIuHeWHOCTL U HENMHEHHOCTD;

2) JlerepMHHHPOBAHHOCTD U CTOXaCTUYHOCTD;

3) CTOMMOCTB U CIIOKHOCTE;

4) TlpocroTa ¥ TOYHOCTE;

5) Tlone3HOCTh U OOIIHOCTE.

Bompoc 18. Uto takoe npsimas 3agaua?

1) Haiiti OTKIMK CHCTEMBI Ha 331aHHBIC BXOHBIC CUTHAIHI;

2) Haiiti BXOgHBIC CUTHAIIBI, BRI3BABIIKE JAHHBINA OTKIINK;

3) Haiitn MatemaTrdeckoe OMMCaHNe CUCTEMBI, €CITH 3aJaHbl BXOTHBIC CUTHAIBI U OTKIIHK;

4) Haiiti BXOIHBIE CHTHATBI, BBI3BABIITNE TAHHBIA OTKIUK WIIH MaTeMaTHIECKOE OITMCAHUE CUCTEMBI, €CTH 33IaHbl
BXOJIHBIC CUTHAITBI H OTKJIUK;

5) HaiiTt CTpYKTYpY CHCTEMBI.

Bomnpoc 19. Uro takoe oOparHast 3amaya?

1) HaiiTi OTKIIMK cHCTEMBI Ha 3aJJaHHbIC BXOJHbBIC CUTHAJIBI;

2) Haiitu BXOHBIE CUTHAJIBI, BHI3BABIIINE TAHHBIN OTKIIHK;

3) Haiitu maTeMaTudeckoe onrcaHue CUCTEMBI, €CIY 3aaHbl BXOJHbBIE CUTHAJIBI U OTKIIUK;

4) Haiiti BXOIHBIE CUTHAJIBI, BBI3BABIITNE TAHHBIA OTKJIMK WJIM MaTeMaTHYECKOe OMTMCAHUE CUCTEMBI, €CITH 3a/1aHbl
BXOJIHBIE CUTHAJIBI U OTKJIUK;

5) Haiiti cTpyKTypy CUCTEMBI.

Bomnpoc 20. Uto Takoe «4epHbIH SLIHUK»?

1) HenuHelHBIN DJIEMEHT CUCTEMBI,

2) DieMeHT CUCTEMBI C TUHEWHOM (PyHKIMEN;

3) DieMeHT cucTeMBI, (GYHKIIMS KOTOPOIO HE BIMSET HA MOBEIEHHE MOIENH;

4) DjeMeHT CUCTEMBI, UCKIIFOUAEMBIN M3 PACCMOTPEHHS;

5) DneMeHT CHCTeMBI, MPUPOIa KOTOPOTO HEM3BECTHA MITH MAJIO U3BECTHA.

3amanue 21.

[IpoaomKNUTh N3y4IEeHHE TIIaBHI 4.

Bri6path npaBuiIbHBIN BapHaHT OTBETA M OTMETHTH B KAPTOYKE OTBETOB.

Bomnpoc 1. B kakux npeaenax u3MEHSETCsl KyMYJISITUBHAsI BEPOSITHOCTh?

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

Bompoc 22. TIpoaenaiite CTO OMBITOB C MOJACIBIO «IIBSTHOTO MPOoX0xeroy. OneHuTe pe3yabTar. Beidepute cpeau
NepeYNCIEHHBIX, TPaBUILHBIN OTBET Ha Bonpoc: «KakoBa BEpOsITHOCT TOTO, 4TO Mpoiias 10 kBapTaioB, OH OKaXETCs HE
Jianee 2 KBapTajioB OT HCXOTHOM TOUKHU 7»

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

4) 0,5



1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
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5) 0,33.

Bomnpoc 23. Uro siBisieTcst OCHOBOM JUTs MACHTH(DUKAIIMK 3aKOHA pacrpeaeIeHus ?

1) I'mcTorpamma, IOCTPOCHHAS 110 TEOPETHYCCKHM JaHHBIM,

2) dopmyra HYHKIMK pacipeaeeHH s

3) Tabnuua HaOIIOACHUI;

4) I'padmk GyHKIMM pacpenencHus;

5) I'mcTorpamma, IOCTPOCHHAS 110 SKCIIEPHMEHTAIbHBIM JaHHBIM.

Bormpoc 24. SIisieTcst Id HECOBIAZAEHUE CPETHETO U AUCICPCHH SKCICPUMEHTAIBHBIX JaHHBIX M TEOPETHUYECKOTO
pacrpeaeeH st JOCTAaTOYHBIM OCHOBAHMEM, YTOOBI OTBEPTHYTH TMIIOTE3Y 00 MACHTUYHOCTH PacpeaeICHI?

1) J[a, Tak KaK pacxoKJAeHHE BO BXOJHBIX MapaMeTpax MpUBEIET K elre OOMbIeil onmoKe MOIeTHPOBAHHS;

2) Her, TpeOyroTCst OTOTHATENBHBIE OIICHKH;

3) Ha;

4) Her;

5) Jla, Tak KaK mapaMeTpsl paclpeieIeHuii JOIKHEL COBIAAATh.

Bomnpoc 25. SBnsercs i coBnajieHue CPESAHETO M TUCTICPCHU KCIIEPUMEHTAIBHBIX JaHHBIX U TEOPETUIECKOTO
pacrpeneneHus J0CTaTOYHBIM OCHOBAaHHEM, YTOOBI MTPUHSATH TUIIOTE3Y 00 HACHTHYHOCTH PacIIpeICICHHMI?

1) [a, Tak KaK MaTeMaTUYEeCKOE 0XUIAHHE U JUCIIEPCHUs — TIIaBHbIC TApaMETPhl PACTIPEISIICHUST BEPOSTHOCTEH;

2) Her, TpeOyIOTCs TOMOTHUTENBHBIC OLICHKY;

3) Ha;

4) Her;

5) a, Tak Kak napaMeTrphl pacipeacieHii JO/DKHbI COBIIAIATh.

Bomnpoc 26. Uto noka3sIBacT cTaTUCTHKA C27?

1) IpuHaIIeKHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX K HOPMAIbHOMY PACIIPEICIICHHIO;

2) Pacxoxnenne Mexny HaOMI0JaeMBbIMU U OXKHIAEMbIMH 3HAYEHUSIMH YaCTOT TIOSIBJICHUS CITy4aifHOM BEIMYNHbI;
3) IpuHaIIeKHOCTD SKCIICPUMEHTAIBHBIX JaHHBIX K pacnpenenenuio [lyaccona;

4) [puHaIIeKHOCTD SKCIICPUMEHTAIBHBIX JAHHBIX K PACIPEACICHUIO C2;

5) PacxoxaeHne MeKAy HaOJIF0JaeMbIMH U OJKHIACMBIMHU 3HAUYCHUSIMHU CIIyYalHBIX BEJIHUNH.

Bompoc 27. Kakoe 3HaueHne JOJDKHA IPUHATh CTATHCTHKA €2, YTOOBI OTOPOCUTH THIIOTE3Y 00 OTCYTCTBUHU CYIIICCTBEHHBIX
pa3nuuunil MeXIy HAOIOaeMBIMU JaHHBIMH U TAHHBIMH, TIOJTy4a€MbIMU Ha OCHOBE TEOPETUUECKOTO pacipeesieHuns?
1) ¢c2>0;

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

Bomnpoc 28. Ha yem ocuoBan xputepuii Koamoroposa — CmupHosa?

1)  Ha naubosblieii aOCOMOTHON pasHHUIIE MEXK/TY SKCIIEPUMEHTAIILHBIM U TEOPETHUSCKUM HHTETPATbHBIMH

pacrpee/ieHUsIMU;

2) Ha ctatucruke c2;

3) Ha nan6osbIie# abCoTI0THOM pa3HUIIe MEXKIY DKCIIEPUMEHTAIBLHBIM M TEOPETHUECKMMH CIyYaHHBIMU BEJTUUHHAMU,

4)  Ha HaumeHbIel abCOMIOTHOM pasHUIE MEXTY SKCIIEPUMEHTATBHBIM U TEOPETHICCKUM HHTETPATbHBIMA

pacrpeaeneHusIMH;

5) Ha nauGonbieit abcoroTHOW pa3HuIle MKy YaCTOTAMHU 3KCIIEPUMEHTAIBHOTO M TEOPETUYECKOTO PacipeeICHUMA.

OTBeTsI:
23)
24)
25)
26)
27)
28) 4.

WNERRN



4.2. OueHoYHBIE CPEACTBA MPOMEKYTOYHOH aTTecTAlUA

[To mucuuIIMHE NPEIyCMOTPEH 3adeT M dK3aMeH. 3auer/JK3aMeH MPOXOJUT 1o Owuneram. B kaxmom Owunere oJuH
TEOPETHYECKUI BOMPOC M OJHO MPAaKTUUECKOe 3ajaHue. 3adeT/DK3aMeH MNpPOBOAUTCS B YCTHOW / MHCBMEHHON U
KOMIIbIOTepHO# (hopme. OlieHUBaeTCsI BIaJICHHE MaTepUaioM, €ro CUCTEMHOE OCBOCHHE, CTIOCOOHOCTh MPUMEHSTh HYKHbIC
3HAHWUS, HABBIKK M YMEHUS IPH aHATN3€ MPOOIEMHBIX CUTYAIHi U PEIICHUH MPAKTHYECKUX 3a1aHHH.

4.2.1. YcTHBII NJIH MHCbMEHHBIH OTBET HA BOMPOC

4.2.1.1. Ilopsanok npoBereHus.

[IpomexxyrouHasi arTecTanys HarellieHa Ha KOMIUIEKCHYIO TPOBEPKY OCBOCHHUS MUCHUILTHHBL OOydaromruiics
moiydaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha MOATOTOBKY. [IpomexyrouHas arrecTamus IPOBOAWUTCS B YCTHOM,
MUCHbMEHHOW WJIM KOMIBIOTEpHOU (hopme. OreHNBaeTCs BIaJcHUE MaTEPHUAIOM, €T0 CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh
MPUMEHSATh HY>)KHBIC 3HAHWSA, HABBIKHA F YMEHUS TIPU aHAIH3€ IPOOJIEMHBIX CUTYAIlMiA U PEIICHUN PAaKTHISCKUAX 3aJaHHH.

4.2.1.2. Kpurepum oueHUBaHUS.

18-20 0a/1510B CTABHUTCS, €CJIM 00YYAIOLIMICH:

B oTBere kauecTBEHHO PAcKpbUI copepxkaHue TeMbl. OTBET XOpoIIo CTPyKTypupoBaH. IIpekpacHO 0cBO€H MOHSATHHHBIN
anmapat. [IpogeMoHCTpHpOBaH BHICOKMH ypOBEHb MOHMMaHUs Marepuaia. IIpeBocxonHoe ymeHne GopMynupoBaTh CBOH
MBICIIH, 00CYKIaTh JUCKYCCHOHHBIE TIOI0KEHNSI.

14-17 6a1710B cTaBUTCS, €CJIH 00yYaIOIIMIiCs:

OCHOBHBIE BOIIPOCHI TEMBI PacKkpbul. CTPYKTypa OTBETA B IIEJIOM a/IeKBaTHA TeMe. XOPOIIO OCBOCH MOHATHHHBIN arapar.
[MponeMoOHCTpHPOBaH XOPOILIWI YpOBEHb MOHMMAaHHsI Marepuana. Xopollee yMeHHe (OpMYJIMPOBaTh CBOM MBICIIH,
00CY)KIaTh JUCKYCCHOHHBIE IOJI0KEHHSI.

11-13 0a/1)10B CTABHTCS, €CJIH 00y AIOLIHICS:

Temy uwactmuHo packpbul. OTBeT c1a0b0 CTpyKTypupoBaH. I[IOHATHHHBIM ammapar OCBOSH dYacTHYHO. I[loHMMaHme
OT/IENBHBIX MOJOXKEHUI M3 Marepuaia 1o TeMe. Y IOBIETBOPHUTENLHOE YMEHHE (POPMYITHPOBAaTh CBOM MBICIIH, 00CYKAATh
JIUCKYCCHOHHBIE TTOJIOKEHHUS.

0--10 6a/110B CTABHUTCS, €CJIH 00YUAKOLIMICS:

Temy He packpbil. [IOHATHIHBINA anmapaT OCBOGH HEyIOBIEeTBOpHTENbHO. [loHMMaHue Marepuaia (parMeHTapHOe WU
orcyrcTByeT. Heymenne ¢popMyaupoBaTh CBOU MBICIH, OOCY’KIATh JUCKYCCHOHHBIE TTOJIOKEHHS .

4.2.1.3. OneHo4HbIe cpeacTBa.

Bonpocs! 115 yCTHOTO WM MACHMEHHOT0 0TBETA Ha 3a4eT

1. Mogenu. MonenupoBanue kak meTox mo3Hanus. @opmanuzamms. Knaccudukariist abcTpakTHBIX MOJENeH.
KomneroTrepHoe MoaenupoBaHue.

2. lenn 1 OCHOBHEIE ATAITbl KOMITBIOTEPHOTO MaTEMaTHYECKOTO MOJCTHPOBaHNS. [IpruMeps! Moenei s pa3IunaHbIX
Lene MOAEIMpPOBAHUS.

3. Oran popmanmzanuu. [lapamerpsr mogenn. Knaccndukaius Moaenei mo cBoiicTBaM WX mapameTpoB. PamkupoBanue
rapaMeTpoB. Y CTOIYMBOCTE pelieHnH. AHAIN3 Pe3yIbTaTOB MOJICTUPOBAHMS.

4. Pa3nu4HbIC MOIXOMIBI K KJIACCU(UKAIIUH MaTEMAaTHICCKUX MOJICIICH.

5. OCHOBHEIE BUBI CPEACTB KOMITLIOTECPHOT'O MOACIIMPOBAHUS. BI/IByaJ'II/ISaHI/Iﬂ B KOMIIBIOTEPHOM MOJICIUPOBAHUU.
AJTOpUTMBI TOCTPOEHHS TPAUKOB (DYHKIUIA, TPACKTOPHIA IBUKEHHST OOBEKTOB.

6. IlpencraBnenre CKaJsIpHBIX TOJIEH C TIOMOILBIO U30JIMHUI. METO/Ibl YCIIOBHBIX 1IBETOB, YCIOBHOTO KOHTPACTHPOBAHMSL.
[Ipumeps! HCHIOIB30BAHUS BU3YAIU3ALUH B MOACTHPOBAHUH.

7. Ananutudeckoe MozienupoBanue B gpusuke. [pumepst. Kiaccudukaiust Moieneii o odiiemareMaTiuecKuM

CBOMCTBaM: JIMHEHHbIC 1 HelMHelHbIe Mojieu. [Ipumepsl. Jluneapuszauus. Uarerpuposanue anddepeHpaibHbIX
YpaBHEHUH.

8. Uucnennoe MojenupoBanue. Pazsutue pusndeckux teopuii. YncneHHbIN skcniepuMeHT. Ero B3anMocBsI3u ¢ Teopueit

1 1ab0paTOpPHBIM AKCIIEPUMEHTOM. Mozenb ABMKEHHS Teja, OPOIIEHHOTO 10T YIJIOM K TOPHU30HTY.

9. JlocTOBEepHOCTD YnCIIeHHONW Mozieny. OrpaHndeHHs YHCe ¢ IJIaBaloIIeil TOUKOW KaK MOJEIH AeHCTBUTENBHBIX YHCEI.
OO0ycIIOBIEHHOCTH 3a7a4. Y CTOWYNBOCTD BEIYMCIUTEIBHBIX aJITOPUTMOB. AHAJIM3 U HHTEPIPETANNs YUCICHHBIX MOJIEIIEH.
10. derepmunupoBanHble puznueckne moaenu. CBoOOHOE MaJIeHne Tella ¢ YIE€TOM CONPOTHBIICHUS cpeabl. Moxaenb
B3JIETa PAKETHI.

Bomnpocs! /151 yCTHOT0 HJIM MHCHbMEHHOT0 O0TBETa HA IK3aMeH

1. Mopenu crutomHeIX cpe. MoaennpoBaHue nporecca TemIonpoBoAHOCTH. [IoHsTHE 0 MEeTO/Ie KOHEYHBIX Pa3HOCTEH.

2. MaremaTrnieckue MoJieiH B 3Kooruu. OCHOBHBIE MOHSTHS 3KoJOoTHH. OCOOEHHOCTH M HAIlPaBJICHHS UCTIOIb30BaHHS
MaTeMaTHYeCKUX MoJieiel B Ouoorun. Moiellb BHYTPUBUIOBOM KOHKYPEHIIMH B OMYIISIIUH C TUCKPETHBIM
Pa3MHOKEHUEM.

3. Mopenu BHYTPUBUIOBOH U MEKBHUIOBOH KOHKYPEHIIMHU B MOITYJISIIMHI C HENPEPHIBHBIM Pa3MHOKEHHEM. AHAITN3

MOJIENTH MEKBUIOBON KOHKYPEHIIUH.

4. ImuTaiinoHHOE MOJIETMpOoBaHme. Moenb HaealbHOTO ra3a. IBOMOIHOHHAS Moens "YKu3Hb". ONTHMH3anOHHABIE
MO/JIETIN B 93KOHOMHKE.

5. MonenpoBaHHie CTOXaCTHIECKUX CHCTEM, OCHOBHBIE IMTOHATHS. METO/] CTaTHCTHYECKUX UCTIBITAHUH (METO



Monte-Kapno). Ero npunoxxenns. MonenupoBanue ciydaiiHONH BETMYMHEI ¢ PABHOMEPHBIM pacIipe/ieIeHHEM.
®dusnyeckue reHepaTopsl caydaiHbIX uucen. [IceBnocyuaiiabie uncia. Meros cepeinHbl KBanpaToB. Hemocratkn
TICEBAOCITyYaiHBIX TIOCIIEI0BATEIHHOCTEN.

6. O01mre MeTo/Ibl MOJICTIMPOBAHHUS IUCKPETHBIX U HENPEPBIBHBIX CIYYaiHBIX BEIHYHH. [IpuMepsl CTOXacTHYECKUX
Mojienen.

7. MonenmupoBanue cucteM MaccoBoro oocimyxkuanus (CMO). [IpenMeT Teopun MacCOBOTO 00CTyKUBaHUsI. BHITbI
CMO. I1pumep 3amaum Teopun MaccoBoro oocimyxuBanus. @ynkuuu [lyaccona. OCHOBHBIE BOITPOCHI, BOSHUKAIOIIUE IPU
MMUTAIMOHHOM MojenupoBanuu CMO.

8. MozaenupoBanue nuHammdeckux cuctem (JC). da3oras xapakrepusarus JJC. 'apMOHIYECKUH 1 HETUHEHHBII
OCIIMJUTATOPBI, UX (ha3oBbIe MOPTpeTH. JluccunaTuBHbIe cucTeMbl. KauecTBeHHOE HccnenoBanne noseneHus [C.
Budypkanun.

9. Xaoc B nuHamMu4Yecknx cucreMax. ClieHapuy nepexoja AeTepMuHIpoBaHHOro noseneHnst JIC K Xa0THIecKoMy.
Mexannsm @eiirenbayma. Ero 6ndypranmonnas auarpamma. HeycToiumBocTh XaoTHaeckux 3taros dBomonuu JC.
10. Camoopranuzamusi B AMHAMAYECKUX cUcTeMax. J{uccumaTuBHbIe CTPYKTYphl. CrHepreTuka. CBS3HM MEXIy XaoCoM U
camoopranuzanuei. Cucremusiii ananus. [lonsitue cucremsl. bonbinne n cioxHble cucteMsl. [|Ba OAX0Aa B TEOPUU
cucrteM. OCHOBHBIE IPUHIMITEI CHCTEMHOT0 aHam3a. Kitaccudukanuu ciucreM. Poib MopennpoBaHusi B CHCTEMHOM
aHaJIM3€ ¥ COBPEMEHHON MaTeMaTHKe.

4.2.2. IIpakTH4YecKoe 3a/1aHUe

4.2.2.1. Illopsiaok npoBeaeHNs.

[pakTHyeckue HaBBIKK IPOBEPSIOTCS IYTEM BBIMOJHEHUS OOYYAIOMIMMUCS NPAKTHYECKUX 33/JaHUH B YCIOBHSIX,
MOJHOCTBIO WJIM YaCcTHYHO NPHUOIMKEHHBIX K YCIOBUSM THpodeccHoHambHO aestenbHOocTH. [IpoBepsiercs 3HaHUE
TEOPETHYECKOTO MaTephaia, HeoOXoauMoe IS MPaBIIIBHOTO COBEPIICHUS! HEOOXOIUMBIX JIEWCTBHH, YMEHHE BBICTPOUTH
TIOCIIE/IOBATEBHOCTD JISHCTBHH, TPAKTHUECKOE BiaJeHNE TPUEMAaMHU M METOJIaMHU PeIlIeHHs TPOPECCHOHANBHBIX 3a1a4.

4.2.2.2. Kpurepun oueHUBaHUS
27-30 6aJ1J10B CTABUTCS, €CJIM 00Y4AIOIIUMCS
3agaHue BHITIOIHEHO MOJHOCTHIO U ITPABUIIBHO.

22-26 6aJ1710B CTABUTCSI, €CJIN 00YYAOUIAMCS
3agaHue BHIITOJHEHO MMOJTHOCTBIO, HO HET JOCTaTOYHOI0 0OOCHOBaHUS. Mn mpy BepHOM pelIeHHH JOMyIeHa OIHOKa HITH
HEJI0YET, HEe BIMSIOUINH Ha TIPaBUIIbHYIO MOCIIEI0BATEIBHOCTh PacCyKICHUH.
18-21 6aJ1JI0B CTAaBUTCSI, €CJIM 00YYAIOIIMMCH:
3agaHue BHIIOIHEHO YaCTHYHO HIIH € (PaKTHUECKHMH OITUOKaMHU.
0-17 6a/1JI0B CTABUTCH, €CJIHU 00YYAIOIHMCSI:
3agaHue He BHITIOIHEHO HIIH BHITTOJHEHO ¢ OOJBIINM KOJTHYECTBOM (DAKTHUECKHX OIIMOOK.
4.2.3.3. Copep:xaHue OLICHOYHOIO CpPeICTBA
1. PaccMOTpHM MOITYITALINIO, PAa3MHOXKAIOIIYIOCS PONOPIHOHATIBHO KOJIMIECTBY 0CO0€i, TPOIYKTHI ee
KHU3HEACATEIbHOCTH MPEBPAIIAIOTCS B CPEie OOMTaHUs B 1, UCTpeOsonuii momymsinuio. Haiftn 3aBucumMocts
KOJIMYECTBa 0co0Oeil 0T BpeMeHH.
2. Hunmmaaprdeckuii 6ak MOCTaBlIeH BEPTUKAITBHO M UMEET oTBepcTHe B aHE. [lomoBrHA BOIBI U3 MOJTHOTO Oaka
BBITEKAET 32 5 MUHYT. 3a Kakoe BpeMs BBIT€UET BCs Bojia?
3. OnpenenuTh TeMueparypy OECKOHEYHOTO KpYIJIoro IMIMHpA paanyca R, ecinn ero HavanbHast TeMneparypa
TO, a Ha TOBEPXHOCTH TO/IEP KUBAETCS HYJIEBasi TEMIIEpaTypa.
4. OrmpenennTh KPUTHYECKUH pa3Mep Kyba M3 aKTHBHOTO BEIIECTBA, €CIU €ro KO3()(UIMEHT pa3sMHOXCHHUS
GoJtbIIe HyJIsl, @ KOHIIGHTpAIXs BEIIeCTBA Ha BCEX IPAHSIX MOJIEP)KUBAETCSI paBHOW HYIIIO.
5. ChopmynupoBaTh 3a1ady o TUIABJIICHUU TBEp0H (ha3bl, 3aHUMArOIeH MOIyIpoCcTpaHCTBO x>0 , IPY HATHYINHT
TETIJIOBOTO MTOTOKA, TIOCTYMAOIIETO Yepe3 IOBEPXHOCTh X=0
6. [IpeoOpazoBats ypaBHeHne Koprepera-ne @puza
7. Ilokazars, uto MoguduipoBanHoe ypasHeHue Kopresera-ne ®dpusa nMeeT COMMTOHHOE pelIeHHE.
8. Haiftm aBTOMOJENBHYIO ITOJCTAaHOBKY JUI OJHOMEPHOTO YpPaBHEHHs TEIJIONPOBOJHOCTH Ha IIOJIyOCH W
pemmTh 33139y
9. HaiiTi comuTOHHOE pelieHne HeMMHEHHOTO YpaBHEHHs KOJIeOaHUH CTPYHBI
10. Haiitu pemenne ypaBaenus /' Anmambepa
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