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Conep:xanue

1. IlepeyeHb IUIAaHUPYEMBIX PE3YJIbTATOB OOYYEHHS IO AWUCLUILIMHE (MOZYIIO), COOTHECCHHBIX C IUIAHHPYEMBIMU
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O0BpeM OUCIMIUIMHBI (MOIYJIA) B 3a4ETHBIX CIMHUIAX C YKa3aHUEM KOJIMYIECTBA YacOB, BBIJCICHHBIX HA KOHTAKTHYIO
paboty o0yuaromuxcs ¢ mpernojapareneM (1o BuaaM yueOHBIX 3aHATHI) 1 Ha CAMOCTOSTENILHYIO Pa00Ty 00yUaromiXcst

4. ConeprkaHue TUCIUILINHEI (MOIYJIS), CTPYKTYPHPOBAHHOE TI0 TeMaM (paszesaM) ¢ yKa3aHHEeM OTBEJICHHOTO Ha HHX
KOJIMYECTBA aKaJIeMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM U CaMOCTOSTENBEHON paboThl 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUINHBI (MOIYIIN)

5. TlepedeHp y4eOHO-METOAMYECKOTO OOECIEUeHHs JAJIsi CaMOCTOATENbHOM pPaboThl 00ydaroumuxcs IO JUCLUILIIHHE
(Momym0)

6. @oHJI OLICHOYHBIX CPEJICTB MO TUCIUILIUHE (MOIYJIIIO)

7. Ilepedens uTepaTyphl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB HH(POPMAKMOHHO-TEICKOMMYHHKAIIMOHHOW ceTn "MHTepHET", HEOOXOMUMBIX Ui OCBOCHUS
JTUCIUTUTAHBL (MOJTYJIS)

9. MeToanueckue ykazaHus AJsi 00y4aronnXcs 10 OCBOCHUIO TUCLIUILTHHBI (MOJIYJIS)

10. Tlepeyens MHOOPMANMOHHBIX TEXHOJIOTHIA, UCIOJIB3YEMBIX MPH OCYIIECTBICHUH 00pa30BaTENbHOIO MPOIECCa IM0
JUCUUIUIAHE (MOMAYITI0), BKJIIOYAs MEpeueHb MPOrpPaMMHOTO O0ecreyeHnss U MH(POPMAIMOHHBIX CIPABOYHBIX CHUCTEM (IIPU
HEO0OXOIUMOCTH)

11. OnucaHue MaTepUaTbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOI IJIsI OCYIIECTBICHHS 00pa30BaTEIBHOTO Tpolecca Mo
JTUCIUTITAHE (MOYJIIO)

12. CpenctBa afanTaiyy MpenoJaBaHus TUCHUIUIAHBL (MOIYJIsI) K MOTPEOHOCTAM OOYYaIONIMXCsl MHBAIMIOB M JIHII C
OTpaHUYECHHBIMH BO3MOXXHOCTSMU 3/I0POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsl OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenme Ne3. IlepedeHp WHPOPMAIMOHHBIX TEXHOJOTHH, HCIIONB3YEMBIX UIS OCBOCHHS JUCIUTUIAHBI
(MozmyJ1st), BKIIFOUasi IepeueHb NPOrpaMMHOT0 00ecTiedeH st 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy mucnuiuinebl paspabortan(a)(u) noueHt, k.H. (nouent) YcmanoB W.T. (Kadempa wmaremartuku wu
MIPUKIIaAHOW MHPOPMATHKH).

1. [lepevennb MIaHNPyeMbIX pPe3yJIbTATOB 00y4eHHUsI MO JUCHUILIMHE (MOAYJII0), COOTHECEHHBIX € IVIAHMPYEMbIMH
pe3yiabtatamu ocBoenuss OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:

HIngp Pacuiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUHH
OIIK-1 CrocoOeH NMpHUMEHSATh €CTECTBEHHOHAYYHbIE M OOLICHH)KEHEPHBIE 3HAHHS, METOAbl MaTeMaTHYECKOTO

AHaNMM3a U MOJEIMPOBAHUS, TEOPETUUYECKOT0 W JKCIEPUMEHTANbHOTO  HCCIEJOBaHUA B
PO eCCUOHANBHON JeSITeIbHOCTA

OIIK-1.1  [3HaTh crIOCOOBI MPUMEHEHHS ECTECTBEHHOHAYYHBIX M OOIEHHKEHEPHBIX 3HAHUH, METOIOB
MaTeMaTHYECKOTo aHalli3a U MOJIEIIMPOBaHHS, TEOPETHUECKOTO U SKCIEPHUMEHTAILHOTO HCCIIEIOBAHUS
B IpO(heCCHOHANILHOM AesATeIbHOCTH

OIIK-1.2  |YMeTh NpUMEHSTh €CTECTBEHHOHAYYHBIC M OOIEHH)KEHEPHbIEC 3HAHNUS, METO/IbI MATEMATHUECKOTO
AHAINM3a ¥ MOAEIHPOBAHNUS, TEOPETHIECKOTO M AKCIIEPUMEHTAIBHOTO HCCIIEAOBAHUS B
MpodecCHOHANBHOM NS TENFHOCTH

OIIK-1.3 BJ'IaZ[eTL CIIOCOOHOCTBIO MNPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)K€HepHBIe 3HaHUsA, METOIbI
IMaTCMAaTUYCCKOI'0 aHaJIn3a U MOACINPOBAHNA, TCOPECTUICCKOTO U SKCIICPUMCHTAJIBHOT'O UCCICAOBAHNUA
1B HpO(beCCPIOHaHBHOﬁ JACATCIBbHOCTHU

OIIK-6 CrocobeH AHAJIM3UPOBATL U paSpa6aTBIBaTL OPraHn3allMOHHO-TCXHUYCCKUC W OKOHOMHYCCKHUC
[IPOLECChI C HPUMCHCHUEM MCTOAOB CUCTCMHOT'O aHaJIM3a U MATEMATUYCCKOI0 MOACIMPOBAHU

OIIK-6.1  [3Hark criocoObl aHaNIU3a U pa3pabOTKU OPraHU3alMOHHO-TEXHUIECKIX U 9KOHOMHYECKUX MPOLIECCOB C
[MPUMEHEHUEM METOJIOB CHCTEMHOT'O aHAIM3a U MaTEeMaTHYECKOTO MOICIUPOBAHUS.

OIIK-6.2 'YMeTh aHanM3MpOBaTh U pa3pabaThIBaTh OPraHU3AIMOHHO-TEXHUIECKHE U 3KOHOMUYECKHE TPOLECCHI C
[TPUMEHEHUEM METOJ0B CUCTEMHOI'0 aHAIN3a U MAaTEMAaTUYECKOr0 MOJEIIMPOBAHNUS.

OIIK-6.3  |BmameTp CHOCOOHOCTBIO AHAIM3MPOBaTh M pa3pabdaTbiBaTh OPraHU3ALHMOHHO-TEXHHUYECKHE |
HKOHOMHMYECKHE IIPOIECCHl C IPUMEHEHHEM METOJOB CHCTEMHOTO aHalIW3a W MaTeMaTH4ecKOoro
MOJIETMPOBaHNUS.

OO0yuaromnmiicsi, OCBOUBIINN AUCIUILTHHY (MOIYIIB):

JlomkeH 3HaTh:

panroHaIbHBIE CIIOCOOB! MPUMEHEHHs €CTECTBEHHOHAYYHBIX 3HAHWH, OCHOBBI MaTeMaTHKH, (M3UKH, BEIYMCIUTEIHHOM
TEXHHUKH U ITPOTPaMMHUPOBaHUS;

COBpEMEHHBIE CIIOCcOObl aHaNn3a U Pa3pabOTKH OPraHU3allMOHHO-TEXHUYECKHUX MPOIECCOB C MPUMEHEHHEM OCHOBHBIX
METOJIOB MaTeMaTHYECKOTr0 MOJICIIMPOBAHHSI, OCHOBHBIE MaTEMaTHYECKUE MOJIEIIH BO3MOXKHBIE CEephl X MTPUIIOKEHUH.

JloJKeH ymeTh:

paguOHAJIBHO MNPHUMCHATH C€CTCCTBCHHOHAYYHBIC 3HAHHWA, pPEIOaTh 3aaadd BBIYHUCIIUTCIBHOIO W AaHAJIUTHYCCKOTO
XapakTepa B 00JIaCTH MaTEMaTHIECKOTO MOAEINPOBAHUS;

aHAIM3UPOBATh W CAMOCTOSATEIBHO 110 33/JIaHHOMY aJITOPUTMY pa3pabaThIBaTh OPraHU3AIMOHHO-TEXHHUYECKHE
MIPOLIECCH ¢ TPUMEHEHNEM OCHOBHBIX METOJIOB MaTEMaTHUECKOTO MOJICIMPOBAHMS, pelIaTh CTaHAAPTHBIE PO (pecCHOHATIbHbIE
3a[]a4ud C IPUMEHEHUEM METOJI0B MaTEMATUIECKOTO MOAEIUPOBAHMSL.

JoixeH BlageThb:

CIIOCOOHOCTBIO panuoOHAJIIBHO MPUMEHATH C€CTCCTBCHHOHAYYHBIC 3HAHHA; HABBIKAMU HCCICIOBAHUA MAaTECMATHYCCKUX
MOJIeNell peleH s MPaKTHIECKHX 3a/1a4 METOJaMH MaTeMaTHYeCKOTo aHanu3a u auddepeHnnantbHbIX ypaBHEHHIH;

CIOCOOHOCTRIO AHAMU3UPOBATh M CAMOCTOSTEIBHO MO 3aJaHHOMY aJrOpUTMYy pa3pabaThIBaTh OPraHU3AI[OHHO-
TEXHUYCCKUE MPOUECCHI C MPUMEHCHHUEM OCHOBHBIX METOJJOB MATEMATHYCCKOTO MOJCIIUPOBAHNA, MECTOJJaMU PEUICHUA 3a1a4 U
JIOKA3aTeNbCTBA YTBEPKIACHHUMA B OTOW 00IaCTH.

2. Mectro qucuumiunsl (MoayJsi) B ctpykrype OIIOII BO



Hannas gucuummba  (Moxnyip) Bkiarodena B pasugen  "B1.0.04.06  ducummuusael  (Monynu)"  OCHOBHOM
npodeccronansHOM obpasoBatenbHoi nporpammbl 09.03.03 "Ilpuknanuas undopmaruka (IIpuknanHas uHpOpMaTHKa B
9KOHOMHUKE)" " OTHOCHTCS K 00s13aTeNBEHBIM JVCIUITITMHAM.
OcBauBaertcs Ha 4 Kypce B 7, 8 cemecTpax.

3. O0beM aMCUMILIMHBI (MOAYJIsI) B 3a4eTHBIX eJIMHHMIAX C YKa3aHHEM KOJIMYecTBa 4YacOB, BbleJIEHHBbIX HA
KOHTAKTHYI0 padoTy o0yyamuxcs ¢ npemnoaasareieM (Mo BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJIHLHYIO PadoTy
o0y4arommxcst

OO01mast Tpy10eMKOCTh JUCIUILIMHBI COCTaBIIsIeT 7 3a4eTHBIX(bIe) eanHuI(bl) Ha 252 vaca(oB).

KonraktHas pabora - 28 waca(oB), B ToM umcie Jekmuu - 12 dwaca(oB), mpaktudeckue 3aHsATHsS - 0 waca(o),
nmabopaTopHbIe paboTHI - 16 gaca(oB), KOHTPOIb CAMOCTOSTENbHON PaOoTH - 0 yaca(oB).

CamocrosTenbHas padoTa - 211 vaca(oB).
KonTtpons (3a4ér / 3x3amen) - 13 gaca(oB).
®opMa NIpOMEKYTOUYHOTO KOHTPOJIS IUCLUIUIMHEL: 3a4€T B 7 CEMECTPE; dK3aMEH B 8 CEMECTpE.

4. Conep:xanye JUCHUILIUHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3JejiaM) ¢ yKa3aHHeM O0TBeJeHHOI0 Ha
HUX KOJIMYeCcTBA aKa/IeMHYeCKUX YaCOB H BUAOB Y4eOHbIX 3aHATHH

4.1 CTpyKTypa M TeMaTHYeCKHUi MJIAH KOHTAKTHOMN M CaMOCTOSITeJIbLHON PadoThI N0 AUCHUILVIMHE (MOYJII0)
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1 Tema 1. HexoTopble N3BECTHBIE MOICTH MaTeMaTHIECKON 7 2 0 2 34

(hu3ukn

2. |Tema 2. 3amaym XUMHUUYECKON KUHETHKHU 7 2 0 2 34
3. |Tema 3. MaremaTmueckasi TeOpHs OOPHOBI 32 CYIIIECTBOBAHUE 7 2 0 2 28
4. |Tema 4. MonenupoBanue mpoieccoB auddy3uu u nepeHoca 7 2 0 4 26
5. |Tema 5. Henuneiinbie Moienu 8 2 0 4 59
6. |Tema 6. lmHaAMIKa COpOIIMU Ta30B 8 1 0 1 15
7. |Tema 7. MoaenupoBaHue CIOXKHBIX 00BEKTOB 8 1 0 1 15
Wtoro: 252 4. (u3 HUX 13 4. KOHTPOJIB) 12 0 16 211

4.2 CoaepxxaHue IUCUMILIMHBI (MOIY.J151)
Tema 1. HexkoTopble n3BeCTHbIE MO/I€JIM MaTeMaTHYecKoi Gpu3nku

Konebannss kameprona. 3amada Credana. 3amaua Ctedana mpepcraBiseT co00i 0coObId BUA KpaeBOW 3amadd s
nuddepeHInaATEHOT0 YpaBHEHHS B YaCTHBIX MPOU3BOIHBIX, OMICHIBAIOIIAS W3MCHEHUE (Pa30BOTO COCTOSHHS BEIIECTBA, MPH
KOTOPOM TIOJIOKEHHUE TpaHUIIBI pa3zena (a3 u3MeHseTcs co BpeMeHeM. Hannuue rpaHul] pazaena Mexmay ¢a3zaMu, KOTOpbIe He
3a/1al0TCSL SIBHO U MOTYT CMEIIAThCSl CO BPEMEHEM, SIBIISIETCS XapaKTEPHOW 0COOCHHOCTHIO TakuX 3a7ad. CKOPOCTh CMEIIeHHS
MeX(a3HbIX TPaHHI] OMPEACNIACTCS IOTOTHUTENLHBIM YCIOBHEM Ha TpaHWIEe pasnena ¢as, 4To MPUBOAUT 3adady K
HEIMHEUHOMY BUILY.

Tema 2. 3amaun XUMHYECKOH KHHETHKH

Bproccensitop. Peakmust benoycoBa - JKaGOTHHCKOTO - KJIacC XUMHYECKUX PEAKIUi, MPOTEKAIOMNX B KOJeOaTeIhHOM
pexume, IpU KOTOPOM HEKOTOPBIE MapaMeTPhl peakuH (I[BET, KOHIICHTPAIHI KOMIIOHCHTOB, TEMIIEpaTypa U JIp.) H3MEHSIOTCS
MIEPUOTNIECKH, 00pas3ysl CIOXKHYIO MPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY PEakIMOHHOH cpenbl. Ilpu ompenerneHHBIX
YCIOBHSAX STH CHUCTEMBI MOTYT JAEMOHCTPHPOBATh OYCHBH CIIOKHBIC (POPMBI MMOBEICHHS OT PETYJSAPHBIX MMEPHOAUICCKHX [0
Xa0THYCCKUX KOJCOAHWU W SIBISIOTCS BAXKHBIM OOBEKTOM HCCIICIOBAHUS YHHUBEPCAIBHBIX 3aKOHOMEPHOCTEH HEIMHEHHBIX
CHUCTEM.

Tema 3. MaTemaTHueckasi Teopusi 60pb0BI 32 CYIIECTBOBaHHE

Cucrtema "XHWIITHUK - XKepTBa" - CIOXKHASI SKOCHCTEMA, TSI KOTOPOH PeaTM30BaHbl JOITOBPEMEHHBIE OTHOIICHHS MEXKIY
BU/IaMH XWIITHUKA W )KEPTBBI, THIMIHBIA IPUMEpP KO3BOMOIMH. OTHOMECHNS MEXIy XUIIHIKAMHU U UX KEPTBAMU Pa3BUBAIOTCS



LUUKIMYECKH, SBJIAACh WUIIOCTpalUedl HeUTpaabHOro paBHOBecHs. Mopaenb COBMECTHOTO —CYLIECTBOBAaHHS — ABYX
OMOJIOTMYECKUX BUJIOB (IIOMYJISIIMiT) THIA "XUITHUK - )KepTBA" Ha3bIBACTCS TAK)Ke MOJEINbI0 BonbTeppsr - JIoTku.

Tema 4. MoaeaupoBanue npoieccos aAuddy3uu u nepeHoca

MaremaTyeckoe MOJCIHPOBAHHE KOCHUCTEM SIBILIETCS HAyYHBIM HAIPABICHHEM, KOTOPOE CTAHOBHUTCS HEHCTBEHHBIM
anmapaToM I03HAHMS SKOJIOTHYECKHX IPOLECCOB, NPHOIIDKAET K OCYLISCTBICHHIO NMPAKTUKHU yIpasieHus uMmu. [lonoOHbIe
MOZENU colepxaT B cebe MH(POPMALMIO KaK aNpHOPHYIO, 3aKJIIOYCHHYIO B CTPYKType MaTeMaTH4ecKod MonenH (Tu
muddepeHnnanbHOT0, WHTETPANBHOTO, Pa3HOCTHOTO, OajaHCOBOTO WIIM JPYroro ypaBHEHHA), TaKk W HH(OpPMAIHIO,
coleprKairyrocs B mapamerpax (KodQpQuIneHTax) MoJIelN, KOTOPBIE ONPEAEIIIIOTCS U3 ONBITHBIX TaHHBIX.

Tema 5. HemHeliHbIe MO EIH

VYpaBuénue Kopreséra - ne dprza - HelIMHEHHOE YpaBHEHUE B YAaCTHBIX MPOM3BOJIHBIX TPETHETO MOPSIIKA, UTparoIiee
Ba)XHYIO POJIb B TEOPHU HEJHMHEHHBIX BOJH, B OCHOBHOM T'MAPOAMHAMUYECKOTO IPOUCXOXKeHHUS. BriepBrie ObIIO MOMTy4YeHO
XKozepom Byccuneckom B 1877 ronmy, HO moxpoOHbIil aHanmu3 Obll npoBenéH yxe Junepuxom Kopreserom u I'ycraBom ne
@®puzom B 1895 romy. [lns ypaBHenust Kopresera - ne ®puza HaliieHo OonblIOoe KOJMYECTBO TOYHBIX PELICHUH,
MIPEACTABILIIONIMX COOO0H CTallMOHApHBIE HETMHEIHBIE BOJIHBIL.

Tema 6. lunamMmuka copOuum razos

3amaua ['ypca - 3T0 pa3HOBHAHOCTB KpacBOW 3aJa4yd JUI TUIIEPOOIMYSCKIX YPaBHEHUH M CHCTEM 2-TO TOpsIKa C IBYMSI
HE3aBHCHUMBIMU IIEPEMEHHBIMH 110 JaHHBIM Ha JABYX BBIXOISIIMX W3 OJHOM TOYKHM XapaKTEPUCTUYECKHX KPHBBIX.
[TpuMeHUTENBEHO K YaCTHOMY THIIEPOOIMYECKOMY YPaBHEHHIO BTOPOTO IOPSAKA C ABYMs HE3aBHCHMBIMHU IE€pEeMEHHBIMH, b.
Puman npemmoxun "Metox wHTErpupoBaHus Pumana". [l mpuMeHEeHHsT MeToa HeOOX0IUMO MTOCTPOUTh (GyHKIHI0 PrMaHa,
SIBISTFOLITYIOCST PEIICHHEM CIICIIMaIbHOM XapakTepucTuieckoi 3amaun Komm.

Tema 7. MoaeupoBaHue CJIOKHBIX 00bEKTOB

Ouznueckn "OesomacHbIi" sepHBI peakTop. ['Muponormdeckuit "OGapbep" NPOTHB 3arps3HEHUs] TPYHTOBBIX BOJI.
CroXHbIE peKUMBI OOTEKaHMs Tel ra3oM. JKOJOTHYECKH NMpHEMIIEMble TEXHOJOTHM CXKHUTaHHUsS YIJIEBOJOPOIHBIX TOILIMB.
Henuneitapie 3 dexTsl B Ta3epHOl TepMOsaepHO iazme. KimnMaTHueckue mocieAcTBUs saepHoro koudukra. IIporecchl B
MepeX0oAHOM FIKOHOMUKe. ToTanuTapHbIe U aHAPXUIECKHUE IBOTIOLUN PACTIPEIEICHUS BIACTH B HEPAPXHIX.

5. IlepedyeHb y4eOHO-MeTOAUYECKOI0 oOOecledeHMs JAJIsl CAMOCTOSITebHOH padoTbl o0ydamowuxcst 10
JUCHUILIHHE (MOIYJII0)

CamocrosiTenbHas paboTa O0Oy4alOIMXCs BBINOJNHAETCS MO 3aJaHUI0 M INPU  METOAWYECKOM PYKOBOACTBE
IpenojaBaTeis, Ho 0e3 ero HemocpeACTBEHHOro ydacTus. CaMocTosTenbHas paboTa MOApa3AeNseTcss Ha CaMOCTOATENbHYIO
paboTy Ha ayTUTOPHBIX 3aHATHSIX M Ha BHEAYIUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTeIbHas paboTa 00yJaromuxcs
BKJIFOYAET KaK IOJIHOCTBIO CaMOCTOSTENIbHOE OCBOCHHUE OTIEIBbHBIX TeM (Pa3JelioB) NUCUMIUIMHBI, TaK U MPOpabOTKy TeM
(pa3zenoB), oCBaMBacMbIX BO BpeMsl ayJUTOPHOH paboThl. Bo Bpems caMocCTOATEeNbHOW pabOThl OOydaloliuecs YUTAIT U
KOHCTIEKTUPYIOT Y4eOHYyI0, Hay4yHYI0 M CIIPaBOYHYIO JIHTEPaTypy, BBINOJHSIOT 3aJjaHMs, HANPaBJICHHbIE Ha 3aKpeIUICHHE
3HaHUH U OTPabOTKY YMEHHUH M HaBBIKOB, TOTOBSTCA K TEKYIIEMY U IPOMEKYTOUYHOMY KOHTPOJIIO 110 TUCIIUILIMHE.

Opranu3anusi cCaMOCTOSITEIbHOW PabOThl 00YYaIOIIMXCSl PErilaMeHTUPYETCsT HOPMAaTHBHBIMU JIOKYMEHTaMH, Y4eOHO-
METOJMYECKOHN JINTepaTypoil U 3NMEKTPOHHBIMH 00pa30BaTeIbHBIMHU PECYpCaMHu, BKITIOYAs:

[lopsinok opraHM3ali M OCYLIECTBICHHS O0pa30BaTENbHON [ESITENFHOCTH 1O 00pa3oBaTeNbHBIM MPOrpaMMaM
BeIcIIero oOpa3zoBaHWst — TIporpamMmam OakajaBpuara, IporpaMMaM CIEHNHAJINTeTa, MPOrpaMMaM MarucTparypbl
(yTBep K IeHHBIH MprKa3oM MUHHCTEpPCTBa HAYKH | BhIcIIero oOpasoBanus Poccuiickoit @enepammu ot 6 ampens 2021 roxa
Ne 245)

I[Mucemo MunncrepcTBa o0paszoBanus Poccuiickoit @enmepamun Nel14-55-996un/15 ot 27 HosOps 2002 r. "OO6
aKTUBH3ALIMH CAMOCTOSITEIbHON PaOOThI CTYJCHTOB BBICIIMX Y4EeOHBIX 3aBeIcHUIT"

VYcTaB ¢enepaabHOTO rocyJIapCTBEHHOTO aBTOHOMHOTO oOpasoBaTenpHOro yupexnaeHus "Kaszanckuit (ITpuBomxckmii)
(denepanbHBIN yHUBEpCHTET"

[IpaBuiia BHyTpeHHero pacriopsiika (enepaabHOro rocylapCTBEHHOTO aBTOHOMHOTO OOpa30BaTEIbHOIO YUPEKICHHS
BEICIIIETO IIpodeccrnoHanbHOTO0 00pa3zoBanus "Kazanckuit (IIpuBomkckuii) dpenepanbHbIi yHUBEPCHTET"

JlokanbHEIE HOPMATUBHBIC aKTbI Kazanckoro (HpI/IBOJ'DKCKOFO) (be}lepanLHoro YHUBEPCUTCTA

6. ®oH/1 OLIEHOYHBIX CPEeCTB M0 JUCHHUILINHE (MOIYJIIO)

®DOHJT OIIEHOYHBIX CPEJICTB MO JAUCIUIUIMHE (MOIYIII0) BKIIIOUAET OIICHOYHBIE MAaTEePHAIIbI, HANPaBIECHHBIE HA TIPOBEPKY
OCBOCHHS KOMIIETEHIIMI, B TOM 4YHUCJI€ 3HAHWWA, YMEHHWHA W HaBBIKOB. DOHJ OIEHOYHBIX CPEICTB BKIIIOYAET OIICHOYHBIE
CpEe/ICTBA TEKYIIEro KOHTPOJISI M OIICHOYHBIE CPEICTBA MPOMEKYTOTHON aTTeCTaIlUH.

B donze o1eHOYHBIX CPEICTB COACPIKUTCS CIIeAyomast HHPOPMAIIHS:
- COOTBETCTBHE KOMITETEHITHH IJIAHUPYEMBIM pPe3yabTaTaM OOYUEeHHS 110 TUCIUTUTHHE (MOYITIO);

- KpUTEPUH OIICHUBAHMS C(HOPMUPOBAHHOCTH KOMITETCHIINH;



- MeXaHMU3M (OPMHUPOBAHHS OLEHKHU 110 JUCLUIIIHHE (MOAYJIIO);

- ONMCAHUE MOPSAKa IPUMEHEHHS U MPOLEAYPHI OLICHUBAHUSA VISl KaKIOTO OLIEHOYHOTO CPECTBA;

- KpUTEPHUH OLICHUBAHUS JUIs KAXJIOTO OLIEHOYHOT'O CPEJICTBA;

- couepKaHME OLEHOYHBIX CpEICTB, BKIIOYass TpeOOBaHMS, NpeNbSBIsEMble K ACHCTBUAM O0Oy4arouuxcs,
JI€MOHCTPUPYEMBIM pe3yNbTaTaM, 3aAaHuUsl Pa3IUYHbIX TUIIOB.

@DOoHZ OIIEHOYHBIX CPECTB IO NUCHUIUINHE HaxoanuTcs B [Ipmioxernn 1 k mporpaMMe TUCIHIDTHHEL (MOIYITIO).

7. llepeuyeHb JUTEPATYPbl, HEOOX0AMMOM AJISl OCBOCHUS AUCUMILIMHBI (MOLYJI51)

OcBoeHUE IUCLUILIMHBI (MOAYJS) IMpEArojiaraeT M3y4eHWEe OCHOBHOW M JOMOJIHUTENLHON Y4eOHOW JHTeparyphl.
Jluteparypa MOXeT OBITh JOCTYIHA OOYYArOIIMMCS B OJTHOM U3 IByX BapHaHTOB (JINOO B 000MX M3 HUX):

- B 9JIGKTPOHHOM BHJIE - Yepe3 dIIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMbI Ha OCHOBAHMH 3aKkmo4eHHbIX KDY norosopos ¢
MPaBOO0JIAIATCIISIMHY;

- B mevaTHOM Buje - B HayuHoii Oubmuoreke EnaOysxkckoro muctuTyra KOVY. OOyuarommecs moiydaroT y4eOHYIO
JIuTepaTypy Ha aDOHEMEHTE MO YNTATEILCKMM OWJIeTaM B COOTBETCTBUH C MPaBUIIaMU NOyb30BaHus Hay4Holi OnbianoTexon.

DJEeKTpOHHbIE W3AaHUS JOCTYIHBI AMCTAHIIMOHHO M3 JIIOOOH TOYKH NPH BBEJICHUU OOYYAIOMIMMCS CBOETO JIOTMHA U
mapoyii OT JIMYHOTO KaOumHeTa B cucTeMe "DIeKTpOoHHBIM yHuBepcuTeT". IIpH HCIOIB30BaHMM MEYATHBIX H3JaHUN
O6ubmMoTeyHbI (POHM NOJDKEH OBITh YKOMIUIEKTOBaH MMH U3 pacuera He MeHee 0,25 sK3eMIusipa Ha KaKA0ro o0y4aromerocs
13 YHCIIa JIUL, OAHOBPEMEHHO OCBAMBAIONIUX JAHHYIO JUCLHHUILINHY.

[epeuenp yueOHOU IHUTEpaTyphl, HEOOXOAUMOI JJIsl OCBOCHHS JUCLUILIMHBI (MOIYJIs), HaxoanuTcs B [Ipunoxenun 2 K
paboueli mporpamme aucuMIUIMHBL. OH TOAJEKHUT OOHOBJICHUIO IIPU M3MEHEHUHM YCIOBMH JoroBopoB KOV ¢
npaBooONaiaTesIMA  AJIEKTPOHHBIX M3JaHMN W TPU HW3MEHEHMH KOMIUIeKToBaHMs (oHnoB HayuHoit Oubianorexn
Emabyxckoro uacTrTyTa KOV.

8. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHMKAUMOHHON ceTu ''WHTepHer', HeoOXOAMMBIX IS
OCBOCHMS JMCHUILTUHBI (MOYJIs1)

BBenenue B MateMaTH4IeCKOe MozeupoBanue - hitps://www.intuit.ru/studies/courses/2260/156/info

Kommnerotepaoe mojenupoBanue - hitps://www.intuit.ru/studies/courses/643/499/INFO

OCHOBBI MATEMaTHIECKOTO MOIeTUpoBanus - https://www.intuit.ru/studies/courses/66/66/info

9. MeTonnyeckue yKkazaHus /sl 00y4alomuXxcsi M0 0CBOEHUIO THCIUITHHBI (MOIYJIsT)

Bupa pador MeToanyeckue peKoMeHAALUH

JIEKINHU Crenyer BecTH KOHCIIEKT JIEKIMK M O3HAKOMHTLCS C JIMTEPAaTypoil peKkoMeHayeMoi s npouTeHus. Ecin
BO3HHUKAIOT TPYIHOCTH B MOHMMAaHWM JICKIHOHHOTO MaTepHaja CledyeT OOpaTHThCA K IpernojaBaTelo,
KOTOpBII 9WTaeT Jeknuu. JImg ycHemrHoro YCBOEHHS JIGKI[MOHHOTO —MaTepuana, HeoO0XOAUMO
npopabaTblBaTh Marepuall, IPOBOAUTH MOAPOOHBIH BBIBOA (OPMYJ, B TOM Cilydyae, €Clid 3TO He ObLIO
CZI€NIaHO Ha MPENoJaBaTesieM Ha JEKLUH.

nabopaTopHsle | [l yCIenrHoTo BBINOIHEHUS J1Tab0paTOPHBIX paboT Tpebyercs M3ydyuTh MaTepuan Jekuuil. [IpuctynaTts

paboTsI BBINIOJIHEHHIO J1a00paTOpPHOW pPaboThl MOXKHO II0CJ€ MPEABAPUTEIBHOTO MPOYTEHHSI TEOPETHYECKOTO
MaTepHaia. BrimonHeHne crieayeT MpoBOANTE PYKOBOACTBYSCH MOPSIKOM paboThl. Y CHEIHOe BRIIOIHEHNE
nabopaTopHOU pabOTHI 03HAYAET, YTO CTYJEHT BHIIOJHII OCHOBHYIO pabOTy, a TaKkxKe OTBETHJI Ha BOIPOCHI
WM BBITIOJTHIII IOTIOTHUTENIbHBIE 3a/1aHUs.

camoctosi- | CamocrosaTensHas paboTa CTYAEHTOB IO IUAAKTHYECKON CYTH MHPEACTaBIICT COOOH KOMIUIEKC yCIIOBHH
TenbHas paboTa| 00ydeHHs, OpPraHU3yeMbIX NPETOAABaTeIeM W HAIPaBJICHHBIX HAa CAMOIIOATOTOBKY YydJamuxcs. YdeOHas
JeSITeIbHOCTD MPOTEKaeT 06e3 HEeMOoCPEeICTBEHHOTO yJacTHs MPErojaBaTelis W 3aKiiodaeTcs B IMpopaboTKe
JIEKIIMOHHOI'0 MaTepuaia, MOATOTOBKE K YCTHOMY OIPOCY M TECTUPOBAHUIO, K IPAKTUYECKUM 3aHATHAM;
M3yYeHHUH y4eOHOH JIUTEpaTyphl U3 OCHOBHOTO U JIOTIOJIHUTEIHFHOTO CIIHCKA.

3a4er [Ipu moAroToBKE K 3a4eTy HEOOXOAMMO MPOCMOTPETh MPOTrpaMMy Kypca, ¢ IENbIO BBISBICHHUS Hanbolee
MPOOJIEMHBIX TE€M, BOIPOCOB, KOTOPBIE MOTYT BBI3BATh TPYAHOCTH MPH MOATOTOBKE K 3adeTy. [Ipopernarsb
TECTOBBIC 3aJlaHusl, MPEJIOKEHHBIE B Y4eOHO-METOANYECKOM KomIuiekce. [Ipu atom mist 3¢ GHeKTHBHOTO
3aKperyieHus] WHGOpPMaIlMK TEpBBIA pa3 0e3 HCIOJb30BaHUS YYeOHBIX MaTepHalioB, BTOPOW pa3 C HUX
HCTIOb30BaHUEM.

3K3aMEH OK3aMeH NMPOBOAUTCS B YCTHOH (hopme mo OmiieraMm, B KOTOPBIX COJIEPKATCs BOIMPOCH! (3aJaHMsA) MO BCEMY
paszeny nucnuminHbel. OLEHUBaeTCA BIAJCHHE TEOPETUYECKHM MAaTEPHAJIOM, €r0 CHCTEMHOE OCBOCHHE,
B3aMMOCBSI3b OCHOBHBIX NMOHSTHI JUCIHMIIMHBIL, CIOCOOHOCTh MPUMEHSATHh 3HAHUS M YMEHHUS NP pPEIICHHH



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

Bupn pador MeTtoanyecKue peKOMeHIANUH

MPaKTHYECKUX 3aJaHUH, MPHOOPETEHNE HABBIKOB CAMOCTOATENBHOM paOoTHI. JIJIsi MOArOTOBKH K AK3aMEHY
PEKOMEHIYETCs] TIOBTOPHUTH BECH YUEOHBII MaTeprall 1Mo JUCHHUIUIMHE, a TAK)KE HCIIOIb30BAaTh OCHOBHYIO H
JOTOJIHUTENBHYIO JINTEPATYpPy, HHOOPMALIUIO N3 PEKOMEHI0BaHHBIX MIHTEpHET-pecypCoB.

10. IlepeyeHbr HHGPOPMALMOHHBIX TEXHOJOIHMH, HCHOJb3yeMbIX IIPH OCYLIECTBJIEHUM O00pPa30BATEJbLHOIO
npouecca Mo AMCHMIUIMHe (MOJYJI0), BKJOYasi INepedeHb NPOrpaMMHOro odecrnedyeHUss W MHOOPMALMOHHBIX
CIIPABOYHBIX cHCTeM (IPU HEOOXOAUMOCTH)

[lepeuenp MHGOPMALMOHHBIX TEXHOJOTHH, HCHONB3YEMBIX IPU OCYIIECTBIEHHH 0O0pa30BaTENbHOrO Ipolecca o
JUCUMIUIMHE (MOJIYNI0), BKJIIOYAs IE€peYeHb NPOTrpaMMHOr0 obecreueHHs W HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM,
npeactapieH B [Ipunoxxennn 3 k paboveld mporpaMme JUCLUIUTAHBL (MOZYJIS).

11. Onucanue MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW [JIsl OCYLIEeCTBJIEHUS] 00pPa30BATENbHOIO
npouecca no JMCUHUIVINHE (MOAYJII0)

Yuebnsie ayauropun Ne 60 (423600, Pecrry6muka Tatapcran, r. EmaOyra, ym. Kasanckas, n. 89) mms mpoBexeHus
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THIIA, TPYINOBBIX M HHIMBHAYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOYHOI aTTeCTally, IOMEIISHHE JJIsl CAMOCTOSITeNIbHOM paboThl. Komiiekt Mebenu (1IocaJjouHbIX MECT)
29 mr. Komrutekt mebenu (mocagodHbix MecT) uist npenogasateis 1 mr. Komnelotepusiid knace: Komnbrorepsr intel core i5
15 wt. Monuropsl ViewSonic 22d 15 . [Ipoexrop EPSON EB-535W 1 . MHTepakTuBHas nocka IQBoard DVT TNOS2 1
wt. TpuOyna 1 wr. Konaumuonep 1 mr. Hacrennsie mon ku 6 mr. llkad aByxcTBopuatslii ¢ nosikamu 1 mt. Bed-kamepa 1
wt. Beixon B IHTEpHET, BHYTPHUBY30BCKasi KOMIIBIOTEPHASI CETh, JOCTYII B AJIEKTPOHHYIO MH(OpMalMOHHO-00pa30BaTeIbHYIO
cpeny. HabGop y4eOHO-HarnsaHBIX MOCOOMI: KOMILIEKT Mpe3eHTalMid B DJIEKTpOHHOM (Qopmare 1o mpenojaBaeMoi
JUCLUILIAHE 3-5 IT.

12. CpeacrBa agjantauMy NpenojaBaHUsl JMCUHUILIMHBI K NOTPeOHOCTSIM 00y4aroluMxcsi MHBAJIUAOB M JHUI €
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 30POBBS

HpI/I HCO6X0}II/IMOCTI/I B 06pa30BaTeHLHOM mpouecce NMpUuMCEHIIOTCA CICAYIOIHNC METOABI U TEXHOJIOTUH, 06ﬂerqa}oume
BOCIIpUATHC I/IH(I)OpMaHI/II/I 06yqa}ouu/1M1/1c;1 HWHBaJIMAaMH U JIMIIaMU C OTPAHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3aaHHUC TEKCTOBOI BepCcHu M000r0 HETEKCTOBOIO KOHTEHTA 1 €ro  BO3MOXKHOI'O npeo6pa3OBaH1/m B
AJIbTCPHATHUBHBIC q)OpMLI, y,I[O6HLIC JJI pa3jIMYHbIX HOHBBOBaTCHCﬁ;

- CO3JaHHME KOHTCHTA, KOTOprI\/‘I MOXXHO HOPEACTAaBUTb B Pa3IMYHbIX BHUAAX 0e3 MOTEePU JAaHHBIX HWIHN CTPYKTYPBHI,
npeayCcCMOTPETb BO3MOKHOCTD MaCH.ITa6I/IpOBaHI/I$[ TEKCTa U I/I306pa)K€HHﬁ 0e3 MOTCPU Ka4eCTBA, NMPCAYCMOTPETh JOCTYITHOCTDb
yHpaBJICHUSA KOHTCHTOM C KJIABUATYPBI;

- CO3J]aHMe BO3MOKHOCTEH Ui 00ydaromMXcs BOCIPUHUMATH OJHY M Ty K€ MH(POPMAIMIO U3 Pa3HBIX HCTOYHHUKOB -
HampuMep, TaK, YTOObI JMIA C HApyUICHUSIMHU CilyXa MOJy4ald HWH(QOPMAIMIO BH3YyallbHO, C HAPYIICHUSMH 3pEHUS -
ayJIMajbHO;

- IPUMEHEHHE NMPOrPaMMHBIX CPEJICTB, 00ECIIEYNBAONINX BO3ZMOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (HOPMUPYEMBIX
JTUCLUIUINHOM, 3a CYET aIbTepHATUBHBIX CIIOCOOOB, B TOM YHCJIE€ BUPTYaJIbHBIX Ja00PaTOpUil U CUMYIIALMOHHBIX TEXHOJIOTHI;

- IPUMEHECHHE TUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH IS Mepefaud MHPOPMAIUH, OPTaHU3ALNH PA3ITMIHBIX
(hopM MHTEpaKTHBHON KOHTAKTHON paboThl 00yJaloIIerocs ¢ MpernoaBaTeneM, B TOM YHCiIe BEOMHAPOB, KOTOPBIE MOTYT OBITH
WCTIONIb30BAHBI JUISI TPOBEICHNS BUPTYAIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMMOJICHCTBHS BCEX YYACTHUKOB JIUCTAaHIIMOHHOTO
00yd4eHusI, IPOBE/ICHUS CEMUHAPOB, BBICTYIUICHHUS C JIOKJIaJaMH W 3allUTHl BBHIOJIHEHHBIX Pa0OT, MPOBEAEHHUS TPEHUHIOB,
OpraHM3aIH KOJIJIEKTUBHOH paboThI;

- IPUMEHCHUC NUCTAHIIUOHHBIX 06paBOBaTCJ’ILHLIX TEXHOJIOTHH JUJIA OpraHru3anun (1)OpM TCKYLIET0 U MPOMEKYTOYHOI'O
KOHTPOJIA;

- YBEJIMUYEHHUE TPOJIOJDKUTEIILHOCTH Ca4i 00yUJarONUMCsT HHBTUIOM WM JIMIIOM C OTPaHUYCHHBIMH BO3MOXHOCTSMHU
310pOBbs (HOPM MPOMEKYTOUHOHN aTTECTAI[H 110 OTHOIIEHUIO K YCTAHOBJICHHON TPOIOKATENBHOCTH HX CIa4H:

- MPOAOJDKUTETHHOCTH CAAYH 3a4€Ta WM 3K3aMEHa, IPOBOIMMOTO B MUCEMEHHOI (hopme, - He Oonee yem Ha 90 MUHYT;

- MIPOJOJKUTENFHOCTH MOATOTOBKH O0YYAOIIETrocs K OTBETY Ha 3a4€Te WM dK3aMeHe, IPOBOJUMOM B YCTHOH dopme, -
He Oonee yeM Ha 20 MUHYT;

- MPOAOJDKUTEIHHOCTH BBICTYIIIICHNST 00YJarOIIerocs MPH 3aIlIuTe KypcoBOW pabOTH - He Oonee ueM Ha 15 MHUHYT.

IIporpamma cocraBieHa B coorBeTcTBUH ¢ TpeboBaHusMu GI'OC BO u yuebHbIM maHoMm mo HampasieHuio 09.03.03
"[Mpuxnagnaas naGOopMaTHKa" U poduto noarotoBku "[IpuknanHas nHGopMaTHKa B SKOHOMHUKE .
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1. CooTBeTcTBHE KOMIETEHIIMI ILIAHHPYEMBIM pe3yJIbTaTaM 00yueHHUs 10 TUCHUTInHE (MOIYJII0)

Koax u HamMeHoBaHMe

I/IHI[HKaTopbl JOCTHKeHMs] KOMIeTeHIHHd aJs

OneHouyHbIe cpeacrea TEeKYyIIero

KOMIeTeHIMH JAHHOI JUCHUIIHHBI KOHTPOJISl M IIPOME:KYTOUYHOI aTTecTaluu
OIIK-1. Cnocoben 3HaeT parMoHaIBHBIE CITOCOOBI TPAIMEHEHHS Texymwii KOHTPOJb:
MIPUMEHSTH €CTECTBEHHOHAYYHBIX 3HAaHUH, OCHOBBI MaTeMaTHky, | JlabopaTopHsie pabOTHI IO TeMaM
€CTCCTBEHHOHAYYHbIC U | (DU3WKH, BRIYHCIUTEIHHON TEXHUKH U Tema 1. HekoTopble H3BECTHBIE MOAETH
0O0IIeHKEHEPHBIE MIPOTPaMMHPOBAHUSL. MaTeMaTHIECKOH (PU3UKH
3HAHMS, METOJIBI YMeeT paroHaabHO IPUMEHS T Tema 2. 3agaun XUMHUIECKOH KHHETUKH
MaTeMaTH4ecKoro €CTECTBEHHOHAYYHBIE 3HAHUS, PEIIaTh 3a1a4n Tema 3. Maremarunueckasi Teopust 00pbOBI 32
aHaIM3a u BBIYHMCIIUTEIBHOTO ¥ aHAJIMTUYECKOTO XapaKTepa B CYIIIECTBOBAaHHUE
MOJIETTMPOBAHMS, 001acTi MaTeMaTHYECKOT0 MOAEINPOBAHUSL. Tema 4. MozaenupoBaHue IpOLECCOB
TEOPETUYECKOT0 U Brnaneer cnocoOHOCTBIO pallMOHAIBHO TPUMEHSTH mddysun u neperoca
HKCIIEPUMEHTAIBHOTO €CTECTBCHHOHAYYHbIC 3HAHUS; HaBbIKAMHU Tema 5. Henuneitneie mopenu
HCCJIEJOBAHHUS B UCCIIEJOBAaHMS MaTEMaTHYECKUX MOJENIEH peleHns Tema 6. [luHamMuka copOLMK Ta30B
po¢eCcCHOHATBHOM MIPaKTUYECKUX 3a]a4 METOJaMU MaTEMaTUYECKOTO Tema 7. MoaenupoBaHue CIOKHBIX
eI TeTTFHOCTH aHanm3a u A hepeHInaTbHBIX YPaBHCHHUH. 00BEKTOB

[TpomexyTouHas aTTecTanus:

3auem, Dxzamen
OIIK-6 3HaeT coBpeMEeHHBIE CIIOCOOBI aHam3a U pa3pabotku | TecTupoBaHHe O TeMaM
Crniocoben OPraHU3aMOHHO-TEXHUIECKUX MIPOLIECCOB ¢ | Tema 1. HexoTopsle n3BeCTHBIC MOJIEITH
AHAJIM3UPOBATH U MPUMEHCHUEM OCHOBHBIX METOAOB MaTECMAaTUYCCKOT'O MaTeMaTHYECKOM (1)I/I3I/IKI/I
pa3pabaTbIBaTh MO/JICTIMPOBAHMS, OCHOBHbIE MaTeMaTHyeckue mozenu | Tema 2. 3a1aun XMMUUECKOH KMHETUKU
OpraHU3aI[IOHHO- BO3MOXKHBIE C(EepBI X MPHUIOKEHHH. Tema 3. Maremaruyeckasi Teopust 00pbObI 32
TEXHUYECKUE U YMeeT aHaIM3UpPOBATH M CAMOCTOATENBHO IO | CYIIECTBOBAHHE
9KOHOMHYECKHE 3aJaHHOMY ANrOpUTMY paspabatbiBaTh | Tema 4. MozenupoBaHue IPOLECCOB
TIPOLIECCHI C OpTraHU3aAIMOHHO-TEXHUIECKHUE mpouecchl ¢ | auddy3un u nepeHoca
IIPUMEHEHNEM METOJIOB | IPIMEHEHHEM OCHOBHBIX METOJOB Maremarmdeckoro | Tema 5. Hemuneitasie moxenn
CHCTEMHOT'0 aHaJIN3a U MOJIETTMPOBAHH, pemarts crannaptaele | Tema 6. luHaMuKa copOIyy ra3oB

MaATEMaTUYICCKOI'O
MOACINPOBAHUA

npodecCHOHANBHBIC 3a/1a4 C MPUMEHEHHEM METOJI0B
MaTeMaTHYECKOr0 MOICTUPOBAHHS.

Brnaneer criocoOHOCTBIO aHATU3UPOBATH U
CaMOCTOSTEIILHO 10 33J]AHHOMY aJTOPUTMY
pa3pabaThIBaTh OPraHU3aI[HOHHO-TEX HUYCCKHE
Hpoueccm C HpI/IMeHeHI/IeM OCHOBHBIX METOI0B
MaATEMATHUYCCKOTO MOI[eJ'II/IpOBaHI/IH, METOAaMU
peIeH s 3a/1a49 U J0Ka3aTelbCTBA YTBEPKACHUI B
JTOM 00JIaCTH.

Tema 7. MoaenupoBaHHe CIOXKHBIX
00BEKTOB

IIpoMexxyTouHas aTTeCTallys:
3auer, Dk3aMeH

2. Kputepuu ouennBaHusi ¢cpOpMHUPOBAHHOCTH KOMIIeTeH M

Komner 3auTeHo He 3auTeno
eHLus Broicoxuii ypoBeHb | CpenHuii ypoBenb | Huzkmii ypoBenb | Hu:ke moporosoro
(OTJIMYHO) (xopouo) (yA10BJ1€TBOPUTEJIBHO) YPOBHS

(Hey10BJIE€TBOpUTE
JIbHO)
OIIK-1 | 3naer pauuoHanbHble | 3HaeT OCHOBHBIE | 3HaeT otnenbHble | He 3Haer
CrocoOBI MPUMEHECHHS | PallMOHAIBHBIC crocoOBl | palMoHaJbHEIE  CIOCOOBI | palMOHAJIBHEIC
€CTCCTBCHHOHAYYHBIX TPUMEHCHUA MIPUMEHCHUA CHOCO6BI
3HaHHﬁ, OCHOBBI €CTCCTBCHHOHAYYHBIX C€CTCCTBCHHOHAYYHBIX IIPUMEHCHUA
MAaTEMAaTHKH, ¢bu3uKy, | 3HAHUH, OCHOBHI | 3HAHUH, OCHOBBI | €CTECTBEHHOHAYYHBI
BBIYMCIIUTEILHON TEXHUKN | MaTeMaTHKH, (bu3uKyM, | MaTEeMaTUKH, (bu3uKY, | X 3HAHUN, OCHOBBI
" IIpOorpaMMHUPOBaHUA BBIUYMCIIMTEILHON TEXHUKU U BBIYHMCIIUTEILHOM TEXHUKHU MaT€MaTHuKH,
MporpaMMHUPOBAaHHS, 31 MIPOrpaMMHPOBaHUS, | pH3HKH,
JIOTyCKasi HEe3HAUUTENbHbIE | JAOIMycKas TUIWYHbBIE | BHIYMCIUTENHLHOM
OomMOKH TIpH OTBETE Ha | OMIMOKKA MPH OTBETE HA | TEXHHUKH U
BOIIPOC ~ WJIM  PELIEHUHU | BONPOC HWIM  PELIEHUH | IpOrpaMMHUPOBAHUS
MIOCTABJICHHOM 3a/1a4u [IOCTABJIEHHOM 3aJ1auK
Ymeer pauuoHanbHO | YMeer pauuoHanpHO | YMeer pauuonansHO | He ymeer
MIPUMEHSITD MIPUMEHSITD MPUMEHSITD pauMoHaIbHO
€CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYUYHbIE MIPUMEHSITD
3HaHWsA, pemarb 3aJdadu 3HaHUA, peuiatb 3a1a4n 3HaHUA, peliaTb 3agavdn €CTCCTBCHHOHAYYHBI
BBIYUCIIUTCIIBHOTO u BBIYUCIUTCIBHOT'O )5 BBIYHUCIIUTCIIBHOT'O )54 € 3HaHWA, pC1IaTh




AHATUTHYECKOTO AQHATUTHYECKOTO XapakTepa | aHATHUTHYECKOTO 3a/1a9u
XapakTepa B 00xacTu | B 00JaCTH MAaTEMAaTHYECKOIO | XapakTepa B  OOJACTH | BBIYHCIHUTEIIHLHOTO H
MaTeMaTHIECKOro MOZCIUPOBaHUs, JOIyCKas | MaTeMaTHIecKOro AQHAJIINTHIECKOTO
MOJCIUPOBAHUS HE3HAYUTeNIbHBIC ~ OIIMOKM | MOAGIUPOBAHU, IOMyCKas | Xapakrepa B

IpU OTBETE HA BOIPOC WJIM | THIIMYHBIC OIIMOKH IIpH | 00JacTtu

penieHnu NOCTaBJICHHOM | OTBETE Ha BONPOC WIN | MaTeMaTHIECKOTO

3a1a49u. pCLICHHH  IOCTABJICHHOH | MOJAGIHPOBAHUS

3a/1a9H

Bnaneer  cmocoOHocThIO | Brasmeer crniocoOHoCcThIO | Bmageer  cmocoGnocthio | He Bianeer
paLOHAIBHO TMPHUMEHSTh | PAMOHANBHO  MPUMEHSTH | PALMOHATBHO MOPHUMEHATH | CIOCOOHOCTBIO
€CTECTBCHHOHAYYHbIC €CTECTBCHHOHAYYHbIC €CTECTBEHHOHAYYHBIC PaLHOHAIBHO
3HAHUS, HaBBIKAMH | 3HAHUS, HaBBIKAMH | 3HAHUS, HaBBIKAMHU | MIPUMEHSTh
HCCIIeIOBAHUS HCCIICIOBAHUS HCCIIeIOBAHUS €CTECTBEHHOHAYYHbI
MaTeMaTHYECKUX MOJCICH | MaTeMaTHUeCKuX  MoJeneil | MaTeMaTHYeCKUX MOJENeH | e 3HAaHHS; HaBbIKAMH
pelIeHHs  NPAaKTHYECKUX | PEIICHUS NPAKTUYECKUX | PEHICHUS  NPAaKTHYCCKHX | MCCICIOBAHUS
3amad METOJaMH | 3a1ad METOJaMH | 3a1ad METOJaMH | MaTeMaTHYeCKUX
MaTeMaTHYECKOro aHaJIK3a | MaTEeMaTHYECKOro aHalM3a M | MaTeMaTHYECKOro aHalHu3a | MOJENeH pelueHus
u mudepeHnnaIbHbIX | AupdHepeHIHaTbHBIX u I epeHINaIbHbIX | IPaKTHIECKUX
YpaBHCHUIA. YpaBHECHUH, JOIyCKasi | ypaBHECHHH, JOIyCKas | 3a1a4 METOIaMHt

HE3HAYUTEeNbHBIC ~ OIIMOKM | THIMYHBIC OIMMOKH TIPH | MAaTEMaTHYECKOTO

OpU OTBETE HA BOMNPOC WIIM | OTBETE HA BOMPOC WM | aHATH3a

peleHun MOCTABJICHHOH | pelIeHNMH  MOCTaBJICHHOHW | nuddepeHunansHbI

3a7a4H. 3a1a4H. X YPaBHEHMH.

OIIK-6 | 3HaeT COBpEMECHHEBIC 3HaeT COBPEMEHHbBIE 3HaeT COBpeMEHHBIE He 3naer
CHOCOOBI aHAIH3a U CIIOCOOBI aHANIH3a U CHOCOOBI aHATH3a U COBpEMEHHBIE
pa3paboTku pa3paboTku pa3paboTku crocoObl aHaTU3a U
OpraHU3alIOHHO- OpraHU3alHOHHO- OpraHU3alOHHO- pa3paboTKu
TEXHUYECKHX IPOIECCOB C | TEXHUYESCKUX MPOLIECCOB C TEXHUYECKUX IPOLIECCOB C | OPraHH3allHOHHO-
NPUMCHECHHEM OCHOBHBIX | IPMMEHEHHEM OCHOBHBIX NPUMEHECHUEM OCHOBHBIX TEeXHUYECKHX
METOIOB METOJIOB MATeMaTHYECKOTO | METOIOB MPOLIECCOB €
MaTeMaTH4ECKOro MOZCIUPOBAHUs, OCHOBHBIE | MaTeMaTHYECKOrO NpUMEHECHHEM
MOJCIUPOBAHUS, MaTeMaTHIECKHAE MOJACIU MOJCITUPOBAHUS, OCHOBHBIX METOZIOB
OCHOBHBIC BO3MOX>XXHBIC C(bep]:l ux OCHOBHBIC MaTEMAaTHYCCKOI'O
MAaTEMATHYCCKUEC MOJCIIN HpHHOH{eHHﬁ, J0ImyCKast MaTEeMaTHYCCKUC MOACIN MOACIUPOBAHNUA,
BO3MOXKHBIC C(bepl)l ux HE3HAUYNTEILHBIE OITHOKHU BO3MO>XKHBIC C(bepbl nux OCHOBHBIC
MIPWIOKEHUH IIPU OTBETE HA BOIIPOC WIH IPWIOKEHUH, I0IyCKast MaTeMaTH4eCKue

peUICHUN MOCTaBJICHHOM THUIINYHBIE OIIHOKH npu MOJCJIIU BO3MOXKHBIC
3a7a4u OTBETE Ha BOMPOC HITH cdepst ux
pELICHUH NOCTaBICHHOM TPUII0KEHHU
3a/1a4H
YMeeT aHaJM3UpOBaTh U YMeeT aHaM3UpOBaTh U VMeeT aHaJIM3UpOBATh U He ymeer

CaMOCTOSTENBHO 110
3a/[aHHOMY aJITOPHTMY
pa3pabarbIBaTh
OpraHU3aI[HOHHO-
TEXHUYECKUE TPOIIECCHI C
MMPUMEHCHUEM OCHOBHBIX
METO/I0B
MAaTEMATHYCCKOT' O
MOJICITUPOBAHHSI, PELIIaTh
CTaHIapTHBIC
npodeccroHaIbHBIE
3a/1a4M ¢ MPUMEHEHHEM
METOJI0B
MaTeMaTH4eCKOro
MOJICIUPOBAHUS

CaMOCTOSITENILHO 110
3a/IaHHOMY QJITOPUTMY
pa3pabaTbIBaTh
OpraHu3alMOHHO-
TEXHUYECKHUE IPOIECCHI C
MIPUMEHEHUEM OCHOBHBIX
METOJI0B MaTEMaTUYECKOTO
MO/JICIIMPOBAHMUSI, pelaTh
CTaHJapTHbHIE
po¢eCCHOHATBHEIC 3a]a91
C IPUMEHEHNUEM METOJI0B
MaTeMaTU4ECKOTO
MOJIEITMPOBAHMS, IOITyCKast
HE3HAYUTEILHBIC OIIHOKU
TIpY OTBETE Ha BOIPOC WU
pEllIeHNH TOCTaBICHHOMN
3a1a4m

CaMOCTOSITENBHO 10
3aJlaHHOMY QJICOPUTMY
pa3pabartbIBaTh
OpraHu3alMoHHO-
TEXHUYECKHE TMPOLECCHI C
MIPUMEHEHHEM OCHOBHBIX
METOJI0B
MaTeMaTH4eCKOTo
MOJIETMPOBAHMSI, pelIaTh
CTaHJapTHBIE
npogecCHOHANBHEIC
3a/1a4d ¢ IPUMEHEHUEM
METOJI0B
MaTeMaTU4ECKOT O
MOJIEIMPOBAHMUS, TOITyCKas
TUTIMIHBIE OITUOKY TIPU
OTBETE Ha BOIPOC WU
pelIeHnH MOCTaBIECHHOM
3a/1a4u

aHAJM3UPOBATh
CaMOCTOSITENILHO 110
3aJ]aHHOMY
aINrOpUTMY
paspabarbIBaTh
OpraHU3aI[HOHHO-
TEXHUYCCKHUEC
MPOLIECCHI €
MIPUMEHCHUEM
OCHOBHBIX METOJ/IOB
MaTEeMAaTHIECKOTO
MOJICIIUPOBAHHS,
pemaThb
CTaHJapTHBIC
npogecCUOHANBHEIC
3aj1a4u C
MIPUMEHCHUEM
METOJIOB
MAaTEMAaTHYCCKOT' O
MOICTUPOBAHHMS




Brnaneer criocoOHOCTBIO
aHAJIM3HPOBATh U
CaMOCTOSITENBHO TI0
3aJaHHOMY aJITOPUTMY
pa3pabaTeIBaTh
OpraHU3aLIOHHO-
TEXHUYECKHE MPOLIECCHI C
MIPUMEHEHNEM OCHOBHBIX
METO/IOB
MaTeMaTH4ecKoro
MOJIETTMPOBAHHS,
METOJIaMH PeIISHHUs 3a1a4
U JI0Ka3aTebCTBa
YTBEPKIAEHUH B 3TOM
obmactu

Brnaneer criocoOHOCTBIO
aHAIN3UPOBATH U
CaMOCTOATEIBHO 110
3aJJaHHOMY aJTOPUTMY
pa3pabaTbIBaTh
OpTaHM3aIMOHHO-
TEXHHYECKHE TPOIIECCHI C
MIPUMEHEHUEM OCHOBHBIX
METOJIOB MaTeMaTHYECKOr0
MOJIEITMPOBAHMSI, METOAAMH
peleHus 3a1a4 u
JIOKa3aTeNbCTBA
YTBEPKICHUM B 9TOU
o0iacTH, gomycKas
HE3HAYUTEIIFHBIC OLTHOKH
IIPY OTBETE Ha BOTIPOC N
PELIECHUH TOCTAaBJIEHHON
3a7a4n

Bnazeer crmocoOHOCTHIO
aHATN3UPOBATh U
CaMOCTOSITENBHO I10
3aJ[aHHOMY aJITOPUTMY
pa3pabartbeIBaTh
OpraHU3aIliOHHO-
TEXHHUYECKUE MPOLIECCHI C
MPUMEHEHHUEM OCHOBHBIX
METOJI0B
MaTeMaTHIECKOTO
MOJICTUPOBAHHS,
METOJIAMH PEIICHUS 314
U JOKA3aTelIbCTBA
YTBEPKICHUI B 3TOM
obacTu, nomycKas
TUIUYHBIC OMIUOKU TIPH
OTBETE Ha BOIPOC UITH
PELICHUH OCTABICHHOM

He Bnaneer
CIOCOOHOCTBIO
aHATM3UPOBATh U
CaMOCTOSTENBHO 110
3a7]aHHOMY
ANTOPUTMY
pa3pabartbIBaTh
OpraHU3aI[IOHHO-
TEXHUYECKHE
IIPOLIECCHI C
MIPUMEHEHHEM
OCHOBHBIX METO/IOB
MaTeMaTHYECKOTO
MOJIETTMPOBAHH,
METOJIaMH PEIICHUS
3amaq u
JIOKa3aTeIbCTBA
YTBEPKIACHUI B

3a1a49u 9TOH 00nacTu

3. Pacnipenesienne oneHOK 32 GOPMBI TEKYIEro KOHTPOJISI U IIPOMEKYTOYHYIO aTTECTAIHIO

7 cemecTp:

Texylmuii KOHTPOJIb:

JlabopaTopHbie pabOThI IO TEMaM

Tema 1. HexoTopsie M3BECTHBIC MOJICITH MaTEMAaTHICCKON (PI3UKHI
Tema 2. 3amaun XUMHYECKON KUHETUKHU

Tema 3. MaremaTtrdeckas Teopust 00pbOBI 3a CYIIECTBOBaHUE

TectupoBanue

Tema 1. HexoTopbie U3BECTHBIC MOJICIA MaTEMAaTHICCKON (QPI3HKI
Tema 2. 3agaun XUMHYECKONH KNHETUKH

Tema 3. MaremaTnueckast TeOpHst 00pbOBI 32 CyIIIECTBOBaHHE

8 cemecTp

Texylmuii KOHTPOJIb:

JlaGopatopHbie paboThI IO TEMaM

Tema 4. Mogenupoanue nporeccoB audGy3un U mepeHoca
Tema 5. Henunelnble Moaeu

Tema 6. luHamuika copOLINU ra30B

Tema 7. MoaenupoBaHHe CIOXKHBIX 00BEKTOB

TectupoBanue

Tema 4. MoaenupoBanue nporeccos audhy3un u nmepeHoca
Tema 5. HenuneitHbie Moaenu

Tema 6. Jlunamuika copOLIMU ra3oB

Tema 7. MonenupoBaH#e CIOXKHBIX O0BEKTOB

Brimonnenne KaxKJA0ro OLCHOYHOI'O CpEACTBA OLCHUBACTCA IO MIKaJIC: OTIUYHO, XOPOLIO, YAOBJIIETBOPUTEIBHO,
HEYAOBJICTBOPUTECIILHO.

O6IIIaH OIICHKa 3a TCKyIIII/Iﬁ KOHTPOJIb ONPEACTABJIACT coboii CpeaHee 3HAaYCHUEC MEKAY NOJYUCHHBIMU OLICHKAMHU 3a BCC
OILICHOYHBIC CPE/ICTBA.

[pomMe:xkyTOUHASI ATTECTAIINS — 324E€T, SK3aMCH.

BhINOTHEHHEe KaKIOT0 3aJaHHs 33 MPOMEKYTOUYHYH) AaTTECTALMIO0 OICHHUBACTCS II0 IIKAJE: OTIUYHO, XOPOIIIO,
YIOBJIETBOPUTEIBHO, HEYTIOBJICTBOPUTEIILHO.

OO0mast orneHKa 3a MPOMEXYTOUYHYIO aTTECTAIMIO TPEJCTaBIsIeT COO0OW cpeAHee 3HAYCHHE MEXIY TMOJyYeHHBIMU
OIICHKaMH 3a BCE OLICHOYHBIC CPEICTBA IPOMEIKYTOUHON aTTECTALINH.

B citydac HEBO3MOXXHOCTH YCTAHOBJICHHS CPEIHEr0 3HAYCHHS OLICHKU 3a MPOMEKYTOUHYIO aTTECTAIMio0 (HAarpumep,
«XOpomIo» Hin «OTJ'II/I‘-IHO»), HUTOTOBasd OIICHKA BBICTABIIACTCA OK3aMEHATOPOM, HCXOIA W3 IPUHIHUIIA CIIPABECATIMBOCTU H
OCCIPUCTPACTHOCTH HA OCHOBAaHHWU OOIIETO BIICYATICHHUS O KayecTBE W JOOPOCOBECTHOCTH OCBOCHHS OOYYAIOIIHMCS
JUCHUTUTAHBI (MOIYJIIS).

Bunel oueHok:



Jlnsi 3adyera
3auTeHo
He 3auteno

Jas 3x3amena
OTM4HoO.

Xopotuo.

Y 10BIETBOPUTENBHO.
HeynosnerBoputensHo.

4. OueHoYHbIE CPEICTBA, MOPSIAOK NX MPUMEHEHNsI H KPUTEPHH OLleHMBAHUS
4.1. OueHOYHBIE CPEICTBA TEKYLEro KOHTPOJIS
4.1.1. JlaGopaTopHbIie padoThI
Tema 1. HexoTopbie M3BECTHBIC MOJIEN MaTEMaTHICCKON (PIBUKI
Tema 2. 3agaun XUMAYECKOH KHHETHKHA
Tema 3. MaremaTtrdeckas Teopust 0OpbOBI 3a CYIIeCTBOBaHNE
Tema 4. Mogenupoanue nporeccoB audGy3un 1 mepeHoca
Tema 5. Henunelnble Moaenu
Tema 6. JlunamMuka copOIIUU ra3oB
Tema 7. MonenupoBaHue CIOXKHBIX OOBEKTOB
4.1.1.1. Ilopsipox npoBeeHHs.
JlabopaTopHbie pabOThI IPOBOJATCS B YaChl Ay TUTOPHOM PaOOTHL.

Ilepen BbIMONHEHHWEM KaXXJOH paOOTHI CTYAEHTHI-0akajlaBpbl JOJDKHBI MIPOpaboTaTh COOTBETCTBYIOIIWI Marepual,
UCTIONB3Ysl KOHCTIEKTHI TEOPETUUECKHX 3aHATHH, IEPHOANIECKUE N3AAHNA, YI€OHO-METONIECKHIE TIOCOOUS U yICOHNKH.
ITo okoHUaHUM 3aHATHIT CTYAECHTHI OQOPMIIIOT OTUET IO KaXXJ0M paboTe, COOIIoIast CIEAYIONIYIo GopMy:

e HaumeHoBaHUE TEMBI;

o Ilenp paboTsr;

e 3ajaHue U CO/CPKAHUE BHINIOIHEHHOH paboTHI,
e JIuceMeHHbIC OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHL
e  BrIBoaBI IO IIpo/eTaHHON padoTe.

o CIIHCOK HCIIOJIHL30BAHHBIX NCTOYHHUKOB.

4.1.1.2 Kputepun oueHUMBAHUS

OneHka «OTJIHYHO» CTABUTCS, €CJIM 00y4Yarouiuiicsi MPOJEeMOHCTPUPOBAT BBHICOKMH yPOBEHb OCBOCHMS HABBIKOB,
JIOCTATOYHBIN JUIsl YCIIEUIHOTO PEelleHH s 3a/1a4 TPo(eCCHOHABHOM AesSTeIbHOCTH.

OneHka «X0polo» CTaBUTCS, eCaM 00ydaromuics NMPOIEeMOHCTPUPOBAT XOPOIUIMH YpPOBEHb OCBOCHHUS HAaBBIKOB,
JIOCTaTOYHBIN 7S pemeHust O0JbIIeH YacTH 3a1a4 Mo eCCHOHATIBHOM e TeTbHOCTH.

OueHka «y/l0BJIETBOPHTEILHO» CTABHTCH, €CJAH O0YYaloIMiicsi TPOJIEMOHCTPHPOBAN YAOBIECTBOPUTEIBHBIIN
YPOBEHb OCBOCHUSI HAaBBIKOB, JIOCTATOYHBIN JJIsl pELIEHHsI OTAEIBbHBIX 3314 MPO(eCCHOHANBHOM e TeIbHOCTH.

OueHka «HEYIOBJIeTBOPUTEIBHO» CTABHUTCH, €CJH 00y4YaromMiicsi TPOIEMOHCTPUPOBANI HEYIOBIETBOPUTEIBHBIN
YPOBEHb OCBOCHUS HaBBIKOB, HEJIOCTATOUHBIHN JUIs PEIICHHUS 3a/1a4 PO(eCCHOHATIbHOM AeSTeIbHOCTH.
4.1.1.3. ConepsxaHne OLEHOYHOI0 CPECTBA

JlaGoparopnas pabora Ne 1

" JIBUKEeHHE TN B Cpesie C y4eTOM TpeHus"

3amanus k 1abopatopHoOit paboTte

1) Brmucarts MaTeMaTU4€CKYIO MOJICIIb, ONIPCACTINTE COCTAB Ha60pa BXOJHBIX MapaMETPOB U UX KOHKPETHBIC YN CIIOBBIC
3HAQUCHUS.

2) CropoeKTHpOBaTh MOJIb30BATEIBCKII HHTEP(EHC MPOrpaMMbl MOJICIIUPOBAHHS, 00Opalias 0co0oe BHUMaHUE Ha ()OPMBI
MIPEJICTaBICHUS PE3YIIbTaTOB.

3) pa3paboTaTh CAMOCTOSATEIEHO MPOTPAMMY HHTETPUPOBAHUS CUCTEMbI OOBIKHOBEHHBIX MH(QepeHINaTbHBIX YpaBHEHUH C
OILIEHKOH TOYHOCTH PacyeToB.

4) Tlpow3BecTH OTIIAAKY ¥ TECTHPOBAHUE Pa3padOTaHHOH MPOrpaMMBL.

5) BBIMOTHHUTE KOHKPETHOE 33[JaHKUE U3 CBOETO BapHaHTa PaOOTHI.

6) KauecTBeHHO ITpOaHAIM3UPOBATH PE3YIETATHl MOAETHPOBAHUS.

7) Co3znaTh TEKCTOBBIN OTYET 1O JabOpaTOpHOI paboTe, BKIIOYAIOIINN:

- TUTYJIBHBIH JUCT (yKa3aThb Ha3BaHHE pPaOOTHI, HCIIOMHUTEINS, HOMEpP TPYHIIBI U T.1.);



- IOCTaHOBKY 33Jja4H ¥ OTIMCAHNE MOJEIIH;

- PE3yIbTaThl TECTHPOBAHUS IIPOTPAMMBI;

- pe3ynbTaThl, MOJYUCHHBIE B XOJAE BBHINOJIHEHUS 3aJaHHs (B pasIHdIHbIX (hopMmax).

BapuanTs! 3aganuit

Bapmuanr 1. [TapamrroTrcT npsiraetT ¢ HEKOTOPOH BEICOTHI M JICTUT, HE OTKPHIBAS MAPAIIIOTa; Ha KaKOH BRICOTE (MM Yepe3
KaKoe BpeMsl) eMy CIIEAYeT OTKPHITh IapaIlioT, YTOOB HIMETh K MOMEHTY IIPHU3EeMJICHHUS 0€30IacHYI0 CKOPOCTh (HE OOBIIYIO
10 m/c)?

Bapuanr 2. M3yunts, Kak cBsi3aHa BHICOTA NPBDKKA C IUIOIIA/IBIO ITOTIEPEYHOI0 CEYEHUS MapaloTa, 4ToObl CKOPOCTh
npu3eMiIeHus ObL1a 0€30MacHOM.

Bapuanr 3. [IpomozenupoBath najieHue Tena ¢ 3aJaHHBIMU XapaKTepUCTHKaMH (Maccol, (hopMoil) B pa3MuHbIX BSI3KHX
cpenax. M3yunTh BiMsHHUE BSI3KOCTH CpPeJbl HAa XapakTep JIBIKeHUs1. CKOPOCTh JBHIKECHUS JOJDKHA OBITH CTOJb HEBEJIHKA,
4YTOOBI KBaIPaTHYHOHM COCTABJISIIOLIEH CHIIBI CONPOTUBIICHHSI MOXKHO OBIIO IpeHeOperars.

Bapmnant 4. [IpoMonennpoBaTh MaeHNE Tea ¢ 3aJaHHBIMH XapaKTepPUCTHKAMU (Maccoi, popMoii) B pa3IHIHBIX TIOTHBIX
cpenax. M3y4nTh BIMsSHHUE INIOTHOCTH CPEIbI HA XapakTep ABMXEHUs.. CKOPOCTh ABMKEHHS JOJDKHA OBITH JOCTATOYHO
60JIBII0H, YTOOBI TMHEWHOW COCTABIIAIONICH CHIIBI COTIPOTHBIICHISI MOKHO OBLIO peHeOperarts (Ha OOJbIIeH YacTH MyTH).
Bapuanr 5. [IpomoznennpoBats IBIKEHNE NCCIIENOBATEIBCKOTO 30H/A, «BBICTPEIICHHOT0» BEPTHKAIBHO BBEPX C YPOBHS
3emin. B BepxHeH ToUKe TpaeKTOPUM HaJ 30HJOM PACcKpBIBACTCSI MAPAIIIOT, M OH IIABHO CIIyCKACTCS B TOUKY CTapTa.
Bapuanr 6. [IpomoznennpoBats IBIKEHNE HCCIIEOBATEIBCKOTO 30H/a, «BBICTPEIICHHOT0» BEPTHKAIBHO BBEPX C JIETAIIECTO
Haja 3emulell camosera. B BepxHel Touke TPaeKTOPHM HaJll 30HIOM PACKPBIBAaeTCA MapallioT, U OH IUIAaBHO CIIyCKaeTcs Ha
3eMIIIO.

Bapuanr 7. ['myOunHas 60oM0a, ycTaHOBJIEHHAsI Ha B3PbIB Yepe3 3aJJaHHOE BpeMsi, COpPAChIBACTCSl CO CTOSIIET0 HEMOBIIKHO
NIPOTUBOJIOIOYHOT0 Kopabiisi. MccienoBare CBsi3b MEXAY TNIyOMHOM, Ha KOTOPOW NMPOM30MAET B3pbIB, U (opmoit
kopnyca (chepruueckoi, noxychepuaeckoi, KarieBUaHON | T.1.).

Bapuanr 8. ['myOunHas 6oM0Oa, ycTaHOBIEHHAs Ha B3PbIB Ha 3aJjaHHOH I'TyOHMHE, cCOPAackIBACTCSl CO CTOSIIEr0 HETOJBIKHO
MIPOTUBOJIOA0YHOTO Kopabuisi. MccienoBath cBS3b MEKIy BPEMEHEM JIOCTIKEHUS 3aaHHOM ITyOHHBI U (hOpMOit Kopiyca
(ceprueckoit, morychepruaeckont, KarIeBUIHONA U T 1.).

Bapmuant 9. [IpoBecTr MotennpoBaHie B3JIeTa PaKeThI IPH 3HAUEeHUAX mapamerpoB MO = 2----10 7 kr, mxon = 2-++-10 5 kT,
aooo = 2----10 5 xr/c, Frsru = 4----10 8 H. OTBeTHTH Ha BONPOC, TOCTUTHET JIM PaKeTa MPHU 3TUX 3HAYCHUAX ITapaMeTPOB
NepBOH KOCMUYECKOW CKOpocTH 7,8 KM/c?

Bapmnant 10. IIpoBectu ucciaeoBaHne COOTHOIIEHUS BXOIHBIX napaMeTpoB MO u FTsru , mpu KOTOPBIX pakeTa JOCTUTHET
MIePBOI KOCMHYECKON CKOPOCTH (M B COOTBETCTBYIOIIUII MOMEHT HcdepHaeT roprodee). OcTaabHble BXOIHBIE TIap aMEeTPHI
¢ukcupoBath npou3BoibHO. [TocTpouTh cooTBeTCTBYIONIYIO (Da30BYI0 AMarpammy B nepemeHHbIX ( MO , Frsaru ).

Bapuanr 11. Pa3paborars 1 uccienoBarh yCOBEpPIICHCTBOBAHHYIO MOJIEIb B3JIETa PAKEThI, IIPHHSB BO BHUMAHHUE, YTO
peabHbBIe KOCMUYECKHE PAKEThl OOBIYHO JIBYXH TPEXCTYIIEHYAThIC U JBUIATENIN Pa3HbIX CTYNEHEH NMEIOT pa3Hylo CHITy TATH.
Bapuanr 12. [IpomoaenupoBath JBHKEHHE HCCIIEAOBATEIBCKOTO 30HIA, CHA0)KEHHOTO PA3rOHHBIM IBHTATElICM
HEeOOJBIION MOIIIHOCTH, «BBICTPEIEHHOT0» BEPTHKAJIBHO BBEPX C YPOBHS 3eMJIH. B BepxHeil Touke TpaeKTOpHH JIBUTATEIb
BBIKJTIOUAETCS, HaJl 30H/I0OM PAaCKpPBIBACTCS MAPAIIOT, U OH IUIABHO CITyCKAETCs B TOUKY CTapTa.

Bapuanr 13. IlpoMonenupoBaTh IBIKEHHE HCCIENOBATENbCKOTO 30H/A, CHAOXKEHHOTO Pa3TOHHBIM JIBHTAaTEleM
HEeOOJBIION MOIIHOCTH, «BBICTPEIEHHOT0» BEPTHUKAJILHO BBEPX C JICTSIIETO HaJ 3eMJIeii camosieta. B BepxHeil Touke
TPAEeKTOPUH HAJ 30HAOM PACKPBIBAETCS MAPAIIIOT, U OH IJIABHO CITyCKAETCS HA 3€MITIO.

Bapuant 14. I'myOunnas OomOa-Topriena, cHaO>KeHHas pa3TOHHBIM JBUTATeNIeM, YCTAaHOBJICHHAS HA B3PBIB Yepe3 3a/laHHOe
BpeMsI, COPachIBaE€TCS CO CTOSIIET0 HEMOABI)KHO ITPOTHBOJIOAOYHOTO KOpadiis. MccnenoBars CBsI3b MKy ITyOUHOH, Ha
KOTOpOH Ipou3oiiner B3pbIB, U (hopmoii kopmyca (cdepuyeckoid, nonychepuyeckoid, KalueBUIHON U T.1.).

Bapmant 15. I'myGunnas OomOa-Topriena, cHaO)KeHHash pa3TOHHBIM JBUTATeNIEM, YCTAHOBJICHHAS HA B3PHIB Ha 3aJIaHHOM
riryOuHe, cOpachIBaeTCS CO CTOSINETr0 HEMOBI)KHO MTPOTHBOJIOAOYHOTO Kopabis. MccnenoBaTh CBSI3b MEXy BpeMEHEM
JOCTIDKEHUS 33JaHHOW TIIyOWHBI M (opMol koprmyca (cdepuueckoit, moiycheprndecKo, KaIUIeBUIHOM U T.11.).

Bapuanr 16. Topnena, cHabxeHHast pa3rOHHBIM JIBUTATEJIEM, HAIIEIMBACTCS C TIOABOTHOM JIOAKH Ha CTOSIIMNA BEPTHKAIBHO
HaJl Hel Ha/IBOJIHBIA Kopabub. McciienoBaTh CBA3b MEX/y BpeMEHEM MOpaxxeHHst 1enH u Gpopmoit kopiryca (cdeprnueckoi,
noxycdepuyeckoi, KaruleBUIHON | T.11.).

Bapmuant 17. IlocTpouTs TpaeKTOpUU U HAWTH BPEMEHHBIE 3aBUCUMOCTU FOPU30HTAIIBHON U BEPTUKAJIBHON COCTABIISAIOMINX
CKOPOCTH ¥ IEpEMEILCHHS JIIsL Tella Maccoi 1 Kr, OpomieHHoro 1moJ yriioM 45° K TOpH30HTY ¢ HadaJlbHOM ckopocThio 10 M/c:
1) B Bo3;yxe; 2) B Bojie. CpaBHUTH PE3ybTaTHl C TEMH, KOTOPBIE MOIYIHIINCH OBl 0e3 yueTa CONPOTHBICHUS CPEIbI
(mocnegHNE MOXKHO MOTYYUTh MO0 YHCICHHO U3 TOH K€ MOAEIH, TN00 aHAJTMTHIECKH).

Bapmant 18. HaiiTm Bux 3aBHCHMOCTH TOPH3OHTAJIBHOW IJIMHBI IOJETa Teja M MaKCHMAaJIbHOW BBICOTHI TPAEKTOPUH OT
0IHOTO U3 K03()(HDUITMEHTOB COMPOTUBIIEHHUS Cpelbl, GUKCHPOBAB BCE OCTANBHBIE MapaMeTphl. [IpeacTaBuTh 3Ty 3aBUCHMOCTD
rpadugecKky ¥ MoJ00paTh MOAXOSIIYI0 aHATUTHIECKYIO (POpMYITy, ONPEICITUB €€ TapaMeTPsl METOIOM HAaMMEHBIIIHX
KBaJIpaToB.

Bapwuanr 19. PazpaboraTs Mozeb OJBOJHON OXOTHI. Ha pacCTOSHMM I ITOJ YIJIOM  0,0L0LC TIOABOIHBI OXOTHUK BUIUT
HETIOJIBIDKHYIO aKyiry. Ha ckoibko METpoB BbIIIE Hee HaJI0 LEIUTHCS, YTOOBI rapIlyH Honai B 1eib?

Bapuant 20. ITocTaBuTh U pemuTh 3aJa4y O MOABOJAHON 0XOTE€ NPU JOMOJHUTEILHOM YCIOBUM: aKyJa IBUKETCS.

Bapuant 21. IIpoMonenupoBaTh ABHXKEHHE HCCIIENOBATEIBCKOTO 30HJA, «BBICTPENIEHHOIO» MOJ YIIOM K TOpU30HTY. B
BEpXHEH TOUKe TPAaeKTOPUHU HAJ] 30HIOM PacKphIBAETCS TOPMO3HOMN MapalIOT, 3aTEM 30H] [IaBHO JBMXKETCS JO 3€MIIU.



BapuanT 22. I'myOunHast Gom0Oa, yCTaHOBIEHHas Ha B3pBIB 4epe3 3aJlaHHOE BpeMs, COPACHIBACTCSI C JBIDKYIIETOCS
MIPOTHUBOJIOAOYHOTO KOpadims. MccienoBarh CBsI3b MEXIy TITyOHMHOMN, HA KOTOPOH MPOM30UIET B3PHIB, IPOHICHHBIM
paccTosIHEEM TI0 TOPU30HTANIN M (hopMoit Kopiryca (cepraeckoit, morycheprnaeckon, KarieBUIHON U T.1.).

Bapmanrt 23. ['myOunnas 6oMmOa-Topriena, cHaOKeHHAsT Pa3TOHHBIM JBHUTATEIeM, YCTAHOBJICHHAS HA B3PHIB HA 3aJaHHOU
riybuHe, cOpackIBaeTCs ¢ ABMXKYIIETOCS MPOTUBOJIOAOYHOTO KOpabdist. MccnenoBats cBA3b MEKAY BPEMEHEM JTOCTIKCHHS
3aJaHHOH TITyOWHBI, MPOHACHHBIM PACCTOSHUEM TI0 TOPU30HTAIH U GopMoii kopiryca (cepraeckoit, momychepruaecKon,
KaruIeBUIHOU U T.11.).

Jlabopatophast padota Ne 2 "MopenupoBaHue ABHKEHUSI HEOSCHBIX TEJ U 3apsKEHHbBIX YacTull"

3anmanus K 1abopaTopHO paboTe

1) BeinucaTh MaTeMaTH4YeCKyI0 MOJIENb, OINPEAEIUTh COCTaB Habopa BXOJHBIX IapaMETPOB M MX KOHKPETHBIE YNCIIOBEIE
3HA4YEHUS.

2) IIpomsBectn 0Oe3pa3MeprBaHue W HAWTH HAOOP 3HaUCHUH Oe3pa3MEepHBIX MapaMEeTPOB.

3) CnpoeKTHpOBaTh MOJIB30BATEILCKIHI HHTEPQEHc mporpaMMbl MOAETHPOBAHUS, oOpamas ocodoe BHIMaHNE Ha GopMy
MIPEACTABICHNUS PE3YIbTATOB.

4) PazpaboTaTh caMOCTOATENBHO MIPOTPAMMY HHTETPUPOBAHUS CHCTEMBI OOBIKHOBEHHBIX A QepeHInanbHBIX YpaBHEHIH
MetozoM Pynre-Kytra 4-ro mopsiaka.

5) IIpousBecTH OTINAAKY M TECTHPOBAHUE ITOITHOM MPOTrPaMMBI.

6) BrInonHUTh KOHKPETHOE 33/1aHHE U3 CBOETO BapuaHTa paboThl.

7) KaduecTBeHHO NpoaHATU3UPOBATh PE3yIbTAaThl MOJCIUPOBAHNUS.

8) Co3naTh TEKCTOBBIN OTUET MO Jab0opaTOpHOU paboTe, BKIIOYAIOIINA:

* TUTYJIbHBIHN JUCT (Ha3BaHHe paOOThI, UCTIOTHUTENS, TPYIITY | T.1.);

* IOCTAHOBKY 3aJa4YH U ONMCAHHE MOJEIIH;

* PE3yJIBTATHl TECTHPOBAHMUS TIPOTPAMMBI;

* PE3yJIBTATHI, TOJYYCHHbIC B X0/I€ BBIIIOJIHEHHS 331aHNS (B Pa3IMIHON opme);

* Ka4ECTBEHHBII aHAIIM3 PE3YJIbTATOB.

BapuanTs! 3aganuit

Bapmant 1. Haiitu Tpaektoputo IBMXKEHHUs Tela Maccol 1 T, Hecymero 3apsia BenmauHoi = 10 -2 K, B moute 3apsoa
BemmunHO# Q = 5-+--10 -2 K. HawanpHOe paccrostHre MeXAy 3apsaaMu | M, HauaiabHas CKOpocTh paBHa 10 -1 M/c u
HarmpasieHa noj yrioM 30° k ocH, coeauHsoIeH 3apsasl. [IpoBecTi MoenupoBaHue i ciiydasi 3apsI0B OJHOTO 3HAKa.
Bapuant 2. B ycnoBusx npenslaylield 3ajadd MPOBECTH MOJAEIHPOBAHHUE AN CIydas 3apsi0B pa3HBIX 3HAKOB.
Bapuanr 3. PazpaboTats MOJeNIb IBHKEHHUS IPAKTUUECKH HEBECOMOM 3apsHKEHHOM YaCTHUIBI B AJIEKTPUUECKOM I10JIe,
CO3/1aHHOM CHCTEMOH JIByX (PMKCHPOBAHHBIX B IIPOCTPAHCTBE 3aPsDKEHHBIX TEJ, B CIIydae KOT/ia 3apsHKCHHBIE Tejla HaXOIsATCs
B OJIHOH INIOCKOCTH U B HEH kK€ HaXOAUTCS IBHKYIIAACA YaCTHIIA.

Bapuanr 4. PazpaboTtats MOJIENIb IBIKEHHUS IPAKTHUECKH HEBECOMOM 3apsHKEHHOM YaCTHIIBI B AJICKTPHUECKOM I10TIE,
CO3JITaHHOM CHCTEMOH YeThIpeX (PUKCHPOBAHHBIX B IPOCTPAHCTBE 3apsHKEHHBIX TEN, B CIydae KOTAa 3apshKEHHbIE Tela
HaXOJSATCS B OJTHOH IUNIOCKOCTH M B HEH JKe HAXOIUTCS ABMKYINASCS YacTHIIA.

Bapuant [ 5. Nimeercs HenoaBM)XHas 3apspKEHHAs YacTHIA ¢ 3apsiioM Q u
sKkpaH. B o \’é‘ TOUKe A dKpaHa HaXOJIUTCA MUILEHb. [IpH KaKUX COOTHOILEHMSIX
BEITHYUHBI ’,"' * HavalbHOM ckopocTH VO ABIXKYIIEHCs 9acTHIBI (3apsi () 1 yria
" A ; MIPUIIETUBAHUS 0. OHA TIONAJET B MUIIIEHB? 3apsiibl YacTHI[ —
pasHBIX o’ 0 [~ |4 3HaKOB.
q .
Bapuant - ; 6. To e ycnoBue, 4To U B
a ¥ ¥ npeaplayle 3aaade, HO
Fd
" T 2 pacroJIoXeHUE 4YacTUll U

JKpaHa COOTBETCTBYET MPUBEICHHOMY e
PHUCYHKY; 3apsiibl YaCTUL] HIMEIOT OJJMHAKOBBIE 3HAKU.

Bapuant 7. IlpomonenupoBaTh IBUKEHUE 3apsDKEHHOM YacTUIBI MEXAy IUIaCTHHAMU

IUIOCKOTO KOHJIeHcaTopa. [losie KoHaeHcaTopa CUNTaTh OJHOPOAHBIM, HauaJlbHas i
CKOPOCTb YaCTHIIbl HAIIPABJIEHA MapauleIbHO MIacTUHAM. YacTUIly CUUTATh MPAKTUYECKU HEBECOMOM.

Bapuanr 8. [IpomoaennpoBats IBI>KEHHE JIETKOTO (IPAaKTHYECKH HEBECOMOT'0) 3apsHKEHHOTO Tella ChepruecKoi (hopMEI

MEX Ty TOPU30HTAJIBHBIMH [UTACTHHAMH IIJIOCKOTO KOHAEHCATOPA C YUETOM CONPOTHUBIICHUS BO3/IyXa, HAXOAAIIETOCT MEKIY
IUTAaCTHHAMH.

Bapmant 9. Jlerkas 3apspkeHHAs 9acTHIIA Ta1aeT BEPTUKAIBHO BHU3 (IO BIUSHUEM CHJIBI TSXKECTH) Ha OJHOMMEHHO
3apsDKEHHYIO IUIACTHHY (HA4ajbHAs CKOPOCTh 0OECIEUMBACT ABIKCHWE BHH3 HE3aBHCHMO OT COOTHOIICHHS CHIIBI
TSHKECTH W CHIIBI DJICKTPOCTATHYECKOTO OTTANKMBaHU). [IpoMoenpoBaTh IBMKEHNE YaCTHIIBI, CYHUTAS M0JIe, CO3AaHHOE
IJIACTUHOM, OJTHOPOIHBIM.

Bapmuant 10. Jlerkas 3apsikeHHas YacTUIA BIETA€T B OAHOPOIHOE MOJIE, CO3JAHHOE TOPU30HTAIBHO PACIIOI0KEHHBIMU
IUTaCTUHAMU KOHJeHcaTopa. IIpoMoaenpoBats ee TpaeKTOPHIO, YUUTHIBAs CUITY TSXKECTU U ANEKTPOCTATUYECKYHO CHITY.
Bapmuanr 11. To ke, 4TO U B IpebIAYIIEM BapUaHTe, HO MIACTUHBI KOHJEHCATOPa PacloNOKEHbI BEPTUKAIBHO.

Bapuant 12. To ke, uTo u B BapuaHTe 11, TO MIacTUHBI KOHJAEHCATOPA PACHOIOKEHBI HAKIIOHHO.

Bapuant 13. Haiitu TpaexTopuio monera KoMeTsl, 3anereBiiell B COJHEUHYIO CUCTEMY, Y KOTOPOM Ha PacCTOSHUU OT
Connua 100 acrponomuueckux equnui (1 a.e. = 1,5----1011 m ~ paccrostaue ot 3emiun 1o Connia) ckopocts (V = 10 km/c)
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HampasJieHa moJ1 yriioM aooo = 30° k ocu «komeTa —CouHiey. SIBiseTcs i 9Ta TpaeKTopus 3aMkHyTou? Ecimm «ma», To
CKOJIBKO JUTUTCS AJISI Hee EPHOJ TosieTa’?

Bapmant 14. B ycnoBusax npensiayeit 3a1aun nogo0opaTh To 3HaYCHNE YTIIa 0, IPH KOTOPOM TPAaeKTOPHS U3 HE3aMKHYTON
IIpeBpaIaeTcs B 3aMKHYTYIO (CKOPOCTh V (PUKCHPOBaHA).

BapmanT 15. B ycnoBusax 3agaun u3 BapuanTa 14 mogo0Opats To 3Ha4€HHE CKOPOCTH V, IIPH KOTOPOM TPACKTOPHS U3
HE3aMKHYTOW MpeBpaIaeTcs B 3aMKHYTYIO (Yroi o GUKCHPOBAH).

Bapuant 16. IIpoBepuTs B KOMIBIOTEPHOM SKCIIEPUMEHTE BBIITOJHUMOCTH BTOpOro 3akoHa Kemepa, onpeaensiomnero
JIBIKEHUE HEOSCHBIX TeJl 110 3aMKHYTOH TPaeKTOPHH.

Bapnant 17. IIpoBeputh B KOMIBIOTEPHOM 3KCIIEPHUMEHTE BBINOJHUMOCTH TPEeThero 3axkoHa Kemnepa, onpenensromniero
JIBIKCHUE HEOSCHBIX TeJI 110 3aMKHYTOH TPAaeKTOPHUH.

Bapuanr 18. [IpomoaennpoBats TpaeKTOPHIO IBMKEHHSI MaJIOT0 KOCMUYECKOT0 amiapara, 3alyckaeMoro ¢ bopra
KOCMHMYECKON CTaHI[MH, OTHOCUTEIBHO 3eMJIU. 3aIlyCK OCYLECTBISAETCS yTeM TOJMYKA B HAlpaBJIEHUH, IPOTHBOIOJIOKHOM
JBIDKCHHUIO CTAHIINH, IT0 KAacaTeJIbHOH K ee opoute.

Bapuanr 19. IIpomonennpoBaTs TpaeKTOPHIO ABIKEHHS MAJIOT0 KOCMUYECKOT0 alapara, 3alryckaeMoro ¢ bopra
KOCMUYECKOH CTaHIINH, OTHOCUTEIBHO 3eMJIH. 3aIlyCK OCYIIECTBISIETCS ITyTEM TOJIIKA B HAIIPABICHUH, COBIIA/IAOIIUM C
HaNpaBJICHUEM JBIKEHHS CTAHIINH, 110 KacaTeIbHOU K ee opOuTe.

Bapmant 20. Kak Oyzer BBITISAETH IOJIET MCKYCCTBEHHOTO CIYTHHKA 3€MIIH, €CIIH YIECTh BO3MYIIAOIIEe NeicTBHE
Jlyns1?

Bapuant 21. Pa3paboTate M peanu3oBaTh MOAETb ABIKECHHS HCKYCCTBEHHOT'O CITyTHHKA 3eMIIH NPH yueTe BO3ICHCTBUSL
Ha HEro MaJIoi MOCTOSHHOM CHJIBI, 00YCIIOBIIEHHON «COJTHEYHBIM BETPOMY.

Bapuanr 22. Cuuras, yto nrkeHue JIyHbl BOKpYr 3eMJIM IPOUCXOIMT MPAKTUUECKH M0 KPYroBoi opOuUTe, MpOaHaIM3UPOBAThH
BO3/ieiicTBUE Ha ATy OpOUTY co cTopoHbl COHIIA [Tl MAJIOTO y4acTKa JIBHKCHUSI.

Bapuant 23. IIpoanHanu3upoBaThb 0COOEHHOCTH JABMXKEHMS HCKYCCTBEHHOTO CIIyTHHKA 3eMJIH, ABIDKYLIETOCS MPAKTUYECKU
10 KpyroBoi opOure Ha BricoTe nopsaaka 300 kKM, CBsI3aHHBIE ¢ MaJIBIM COIIPOTUBIICHHEM aTMOC(EpEI.

Bapuanr 24. IIpoaHamu3upoBaTh M3MEHEHHE KPYrOBOM OpOWTHI acTepomia, IBIOKymIerocs BOkpyr ColiHIa, mox
BIMSHHEM BYJIKaHWYECKOTO BHIOpOCAa C €ro MOBEPXHOCTH.

Jlabopatopnas padota Ne 3 MOAEJIMPOBAHUE ABTOBOJIHOBBIX ITPOLIECCOB

1. 3anaua: Vimeercs aByMepHas akTUBHAS Cpe/a, COCTOSIIAS U3 3JIEMEHTOB, KaX/IbIi U3 KOTOPBIX MOXKET HaXOJUTHCS B TPEX
Pa3JIMUHBIX COCTOSIHUSX: TIOKOE, BO30YX/IeHHU U pedpakTepHOoCcTH. [Ipy 0TCYTCTBHU BHEIIHETO BO3JCHCTBHS, SIIEMEHT
HaXOJIUTCS B COCTOSIHUM MOKOsl. B pe3ysbrare BO3JeHCTBHS 3JIEMEHT IIEPEXOIUT B BO30YKJICHHOE COCTOSIHUE, TIpHOoOpeTast
CHOCOOHOCTH BO30YK/IaTh COCEIHHIE dJIeMEeHThI. Uepe3 HeKOoTopoe BpeMs 1mociie Bo30YKICHNUS SJIEMEHT MePEKIIoYaeTcs B
coCTOsTHHE pedpaKTEePHOCTH, HAXOASCh B KOTOPOM OH HE MOXET OBbITh BO30YK/I€H. 3aTeM 3JIEMEHT CaM BO3BPAIaeTCs B
HCXOJIHOE COCTOSHUE MOKOS, TO €CTh CHOBA IPHOOPETaeT CIIOCOOHOCTh MEPEXOIUTh B BO30YKIeHHOE cocTosiHIE. Heobxommmo
IIPOMOJIETUPOBATH IPOILECCH, IPOUCXOAAIINE B ABYMEPHOH aKTHBHOM cpejie PH Pa3InIHbIX ITapaMeTpax cpesl u
HavaJIbHOM PacHpeieNIeHUN BO30YKIEHHBIX 3JIEMEHTOB.

2. Teopus. Paccmorpum 06001mennyo Mozaens Bunepa - Poszenoimora. MbICiieHHO pa3o0beM 3KpaH KOMIIBIOTEpA Ha
3JIEMEHTBI, OIIpeAeIIeMble HHIEKCAMH 1, ] 1 00pa3yIoINMH ABYMEPHYIO ceTh. [IycTh COCTOSIHME Ka)10T0 3JeMeHTa
onmceiBaeTcs (pasoit yi,j (t), 1 KOHIEHTparmel akTuBaropa uij (t), Tae t -- AUCKPETHBI MOMEHT BPEMEHH.

Ecmu sneMeHT HaXOAHTCs B IOKOE, TO OyIeM CUHUTaTh, 4To Yi,j (t) = 0. Ecin BcneacTBre 01M30CTH BO30YKICHHBIX JIEMCHTOB
KOHILICHTPALMsI aKTHBATOPA Uij (t) IOCTHraeT MOpPOTroBOTo 3HAYEHHS h, TO 3JIEeMEHT BO30Y>K/1aeTcsl M IEPEXOANUT B COCTOSIHUE 1.
3areM Ha CIIEAYIOIIEM IlIare OH MepeKIIYacTCs B COCTOSHHUE 2, 3aTe€M -- B COCTOSHHE 3 U T.1., OCTaBasiCh IIPU ITOM

B030y K/IeHHBIM. JIOCTUTHYB COCTOSTHHS I' DJIEMEHT HIEPEXOAMT B cOcTosiHME pedppakrepHocTr. Uepes (s - 1) maros nocie
BO30YXKICHHS SIEMEHT BO3BPAIIACTCS B COCTOSTHHE MOKOSI.

ByzneMm cuuTath, 4TO P MEPEXOJIE U3 COCTOSIHUA S B COCTOSTHIE NMOKOs 0 KOHIIEHTpPALM aKTHBAaTOpa CTAaHOBUTCS paBHOI 0.
[Ipu HaTMYKK COCETHETO MEMEHTa, HaXOSIIETOCs B BO30YK/IEHHOM COCTOSTHUHM, OHa yBennuuBaeTcs Ha 1. Ecnu p
OmmKalImX cocenei Bo30YyXKJICHBI, TO Ha COOTBETCTBYIOIIEM IIIare K MpeAblIyIieMy 3HaYeHNIO KOHIIEHTPallui aKTHBAaTOpa
npubaBiIsieTcsl YKCIO BO30OYKACHHBIX cocenieil: uij (t + At) = uij (t) + p.

MO>KHO OIpaHHYHTHCS YIETOM OJNMKANIINX BOCBMU COCEAHUX 3JIEMEHTOB.

3. AnroputMm. {15 MOJeIMpOBaHUST aBTOBOJTHOBBIX IIPOLIECCOB B aKTHBHOH cpejie He00X0IMMO COCTaBUTh LIUKII IO BpEMEHH, B
KOTOPOM BBIYHCIISIOTCS (Pa3bl 3JIEMEHTOB CPE/Ibl B ITOCIIEAYIOIINE MOMEHTHI BpDEMEHH M KOHIIEHTpANUs aKTUBATOPa, CTUPAETCS
TIpeAbIIyIIee pacipeaeieHie BO30yXKICHHBIX JJIEMEHTOB M CTPOUTCS] HOBOE. AJITOPUTM MOJIENH MPEJICTaBIICH HIDKE.

1. 3amaroT YKMCII0 IEMEHTOB aKTUBHOM CpEJibl, €e TapaMeTpHl S, T, h, HadabHOE pacnpe/eieHne BO30YKICHHBIX dJIEMEHTOB.
2. Havayo nukina o t. JIatot npupaiieHue no BpeMeHH: epeMEeHHO# t IpHCcBauBaloT 3Ha4YeHue t + At.

3. TlepeOuparoT BCe 37I€MEHTBI aKTHBHOM CPEIbI, OTpeenss uX Gassl yi,j (t + At) ¥ KOHIIEHTpaIKIO akTHBaTopa ui,j (t + At) B
MOMEHT t + At.

4. O4uIIaroT 3KpaH U CTPOSIT BO30YKIACHHBIEC HJIEMEHTHI aKTHBHOW CPEbI.

7. Bo3Bpamienne x oneparuu 2. Eciu UK 1Mo t 3aKOHYMIICS, -- BBIXO U3 ITUKJIA.

4. KomnbrorepHas nporpamma. Hike mpezcraBiieHa mporpaMma, MOJEIHpYIonas akTHBHYIO Cpely U IIPOUCXOASIINE B HEH
npouecchl. B nmporpaMme 3a1ansl HauadbHbIE 3HaYEHUS (a3bl yi,j (t + At) BceX 3JIeMEHTOB aKTHBHOW CpeJibl, a TAKXKe UMeeTCs
LIMKJI TT0 BpEMEHH, B KOTOPOM pacUMTHIBAIOTCS 3HAYECHUS yi,j (t + At) B cieqyromuii MOMEHT t + At 1 OCyIIeCTBISIETCS
rpadu4yecKuil BEIBOJ pe3ypTaToB Ha 9KpaH. [lapamerpsr cpeapl =6, s = 13, h =15, To ecTh KaxIbIil 2JIEMEHT KpOMeE



COCTOSIHUS TIOKOSI MOYKET HAXOIUTHCS B 6 BO30YXKICHHBIX COCTOSTHUSAX U 7 COCTOSHUAX pedpakrepHOCTH. [ToporoBoe 3HaueHne
KOHIIEHTpAIIMK aKTUBAaTOpa paBHO 5. [Iporpamma cTpoUT OAHOPYKABHYIO BOJIHY, OCIHHJUIATOP U MPETSITCTBHUE.
Program PROGRAMMAG;
uses dos, crt, graph;
Const N=110; M=90; s=13; r=6; h=5;
Var vy,yy,u :array [1..N,1..M] of integer;
i, ji, j, Kk, Gd, Gm : integer; i : Longint;
Label met;

BEGIN
Gd:= Detect; InitGraph(Gd, Gm, 'c:\bp\bgi");
If GraphResult <> grOk then Halt(1);
setcolor(8); setbkcolor(15);
(* y[50,50]:=1; { Onunounas BoiaHa } *)
For j:=1to 45 do { OmHopykaBHast BOJIHA }
For i:=1to 13 do y[40+i,j]:=i;
(* Forj:=1to Mdo { IBypykaBHas BoyHa }
For i:=1to 13 do begin y[40+i,j]:=i;
If j>40 then y[40+i,j]:=14-i; end; *)
Repeat
If k=round(k/20)*20 then y[30,30]:=1; {Ocummnsrop 1}
(* If k=round(k/30)*30 then y[20,50]:=1; {Ocrsitop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[i,j]>0) and (y[i,j]<s) then yy[i j]l:=y[i,j]+1;
If y[i,j]=s then begin yy[i,j]1:=0; u[i,j]:=0; end;
If y[i,j] <> 0 then goto met;
For ii:=i-1 to i+1 do For jj:=j-1 to j+1 do begin
If (y[ii,jj]>0) and (y[ii,jj]<=r) then u[i,j]:=ui,j]+1;

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

For i:=21 to 70 do begin
yy[i,60]:=0; yy[i,61]:=0; {IpensitcTBue}
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]:=yy[i,j]; setcolor(12);
If (y[i,j]>=1) and (y[i,j]<=r) then circle(6*i-10,500-6*},3);
setcolor(8);
If (y[i,j]>6) and (y[i,j]J<=s) then circle(6*i-10,500-6%},2);
end,;
until KeyPressed;
CloseGraph;
END.
5. 3amaHus 7151 CAaMOCTOATENBHOTO PELICHHUS.
1. [TomryuuTe MOJIENIb OMMHOYHOM BOJHBI BO30YKACHHS. J1JI TOTO JJOCTATOYHO OJIMH U3 JIEMEHTOB aKTUBHOU CPEIbl
MIEPEBECTH B BO30YKICHHOE COCTOSIHHUE.
2. [IpomopenupyiTe ceprto aBTOBOIH. /11 3TOT0 HE00X0AMMO, YTOOBI OJTMH U3 AIIEMEHTOB COBEPIIAJ IEPHOINICCKIC
KoJieOaHMsI, TO €CTh aBTOMaTHYECKH Yepe3 3aJaHHOE YHCIIO IIaroB Nepexoani B Bo30ykeHHoe cocrosiHue 1. Takoli aineMeHT
HA3bIBAETCS OCLMIUIATOPOM. J[/1 MOIy4YeHus: cepuy aBTOBOJIH CIEAYET aKTUBU3UPOBATh CTPOKY ¢ momeTkoil "Ocuumstop 1"
3. IIpomopenupyiite nqudpaxunio aBToBoJH. J[i1s1 7TOro HE0OX0IMMO CO3/1aTh BOJIHY, HAa IIYTH KOTOPOH PacloIoKeHO
MIPEISATCTBHE, HAIIPUMED, HETIPO3PAYHBIN 3KPaH, COCTOSIINA U3 HEBO30YKIAOIIUXCS JIECMEHTOB, PACIOI0KECHHBIX BIIOJb
MPSIMOM U BCErJla HaXoAsIuXcst B cocTossHuu 0.
4. VzyunTe pacipocTpaHeHNE aBTOBOJH B ABYMEPHOU Cpefie, CoJeprKallel 1Ba mapaieqbHO PACOI0KEHHBIX dKpaHa WIn
9KpaH ¢ oTBepcTHeM. [IpoHabiroaliTe aHUTMIIAINIO aBTOBOJIH, PACTIPOCTPAHSIOMINXCS HABCTPEdy APYT APYTY.
5. IIpomopenupyiite 3¢ (HeKT CHHXPOHN3ALNH, COCTOAIINHA B TOM, YTO IIPH HATHYUH ABYX WIH 00Jee NCTOYHHUKOB aBTOBOJH
MIPOUCXOTUT UX B3aNMOJIEHCTBHE, B Pe3yIbTaTe KOTOPOT'O BEICOKOYACTOTHBIE MICTOUYHUKH ITO/IaBIISIFOT HU3KOYacTOTHEIE. B
KOHIIE KOHIIOB HACTYIIaeT CHHXPOHU3AINS KOJIeOaHUH 3JIEMEHTOB CPEIbl: KOJICOaHMS POUCXOIAT C YACTOTOH, paBHOM 4acTOTE
BBICOKOYACTOTHOTO HCTOYHHUKA. UYTOOBI MPOHAOIIOAATE ATO SIBICHHUE HAa SKPaHe KOMITBIOTEPA, CIEAYEeT CMOAEIHPOBATE IBA
OCHIIIATOPA, PA0OTAOIINX Ha pa3HBIX YacToTaX. J{Js 3TOro He0OXO0JUMO aKTHBH3HPOBAThH OMEPATOPHI C TOMETKAMHU
"Ocummsitop 1" u "Ocummnstop 2".



6. IIpomMoaenupyiiTe 0Opa3oBaHKE OMHOPYKABHBIX CIIMPAIbHBIX BOJTH. CIIMpaIbHbIC BOJHBI 00pa3yrOTCs Ha Kpasx (poHTa
BOJTHBI, IO3TOMY JIJISl MOJICJTIPOBAHMS 3TOTO IPOIiecca HEOOX0ANMO B OJIOKE HaYalIbHBIX YCIOBUH 33aTh INIOCKYIO BOJIHY,
(GpoHT KOTOPOIt 0OpBIBacTCA B CEpeANHE dKpaHa.

7. Ilpomopenupyiite 00pa3oBaHUE ABYXPYKaBHBIX CIIUPAIbHBIX BOJH.

8. M3yunrte 3aBUCHIMOCTD YaCTOTHI BPAIICHUS OJHOPYKABHOW CIMPAILHON BOJHBI OT ITApaMeTpoB cpexsl (1, s, h). [Tosropute
3TOT BBIYHMCIUTEIbHBIN SKCIEPUMEHT AT ABYXPYKaBHOM BOJIHEL.

9. [Ipomopenupyiite B3anMoaeHCTBHE CIIMPaIbHBIX aBTOBOJIH C aBTOBOJIHAMH, BHIPa0aTHIBAEMBIMH OCLIHIISITOPOM,
KOJICOJTFOIIIMMCS C HU3KOH Y4aCTOTOH.

10. UccnenyiitTe pacupocTpaHeHHE U aHUTHILIIUIO OAWHOYHOTO UMITYJIbCa B OJJHOMEPHOW aKTHBHOH cpelie.

11. V3yuuTte pacnpocTpaHeHHE aBTOBOJH B OJJHOMEPHON aKTUBHOM Cpejie P HAJIMYMH OCLMILIIATOpA.

12. Tlpomoaenupyiite pacrpocTpaHEeHHUE OJMHOYHOTO UMITYJIbCa B OJIHOMEPHOI aKTHBHOW CpeJie, MOCJIEHUM dIIEMEHT
KOTOpPOW KOHTAKTUPYET C TIEPBBIM.

13. Co3pgaiiTe KOMIOBIOTEPHYIO MOJIENH PACIIPOCTPAHEHIS aBTOBOJIH B TPEXMEPHOW aKTUBHOM cpejie.

CAUR
@7@@»

JlabopaTopnas padota Ne 4 MOAEJIMPOBAHUE PACITIPOCTPAHEHI S BOJIHBI

1. 3anaua. meeTcs HenmpepbIBHAsI OTHOMEPHas yIpyras cpesia. 3aJaHbl KojeOaHus OTCIbHBIX JIIEMEHTOB CPEJIbl K CKOPOCTh
pacrpoctpaHeHus Bo3mylueHus. Heo0XouMo pacuuTaTh CMELICHUS QIEMEHTOB CPE/Ibl B ITOCIEAYIONIE MOMEHTHI BPEMEHH.
2. Teopusl. 3anuieM BOJTHOBOE YpaBHEHHUE:

d2&/dt2=v2d2&/dx2,

rze v -- ¢hazoBasi CKopocTb BOJIHBL. CKOPOCTB JII000I TOUKH Cpejibl B MOMEHT t+dt cocTaBisier:

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

Pa3zo06bem cpeny Ha N 371eMEHTOB PaBHOH JUIMHBI € IIAroM h, cMEIeHne KOTOPBIX U3 MOJI0KEHHS paBHOBECHS 0003HAYNM
yepes &i rae i=1,2, ... , N -- HoMep aimemenTa. CKOpOCTh i--TO 3JIeMEHTa B MOMEHT t+At paBHa:

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

rae Bi(t+At) -- ycKopeHue i--0ro 3JIeMEHTa:

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

Torna cmemnieHue i--0ro 3J€MeHTa B MOMEHT BpeMeHH t+At U3 MOJI0KEHHsI pAaBHOBECHS COCTaBIISET

Ei(ttAL)=Ei(t)+ ni(ttAt)At.

3. Anropurm. {51 noctpoeHus "MoMeHTalbHO# (hoTorpadun BoiHb" B TIOCIEIYIONINE MOMEHTHI BPEMEHN HEO0XO0JMMO
COCTaBUTb LIUKII 110 i, B KOTOPOM T1epeOHPAIOTCS BCE DJIEMEHTBI CPEibl, BEIYMCIISIOTCS] UX CMEIICHHS U3 MTOJI0KEHHS
pasnoBecwust. [lociie 3Toro cTupaeTcs npensiaynas MoMeHTanbHast Gotorpadus BOJHBI M CTPOUTCS HOBast. DTOT LUK JOJDKEH
HaXOJWUTHCSI BHYTPH LIUKJIA [I0 BPEMEHHU. AJTOPUTM MOJIENIN TIPEICTABIICH HUXKE.

1. 3agarot unco 31eMeHToB N, CKOPOCTh PACIPOCTPAHEHUS BOJIHBL, a TAKXKe YpaBHEHHS KOIEeOaHU OTAEIbHBIX 3JIEMEHTOB
cpensl (Hampumep: E[ 1]:=2%sin(t).

2. Havayo nukina o t. /larot npupaiieHre o BpeMeHH: IepeMEHHOH t TpHCBAaNBalOT 3HaYEHHUE t+At.

3. BBIUNCIAIOT CMEIIEHHE 3JIEMEHTOB CPEebl, KOTOPHIE KOJIEOMOTCS O 33JaHHOMY 3aKOHY.

4. B nuxite nepeduparorcs Bce meMeHTH oT 2 1o N-1. [Ipu 3TOM 3anuchIBarOT 3HAYCHUST CMEIICHHUH Xi[i] B MaccuB xxii[i] u
BBIUUCIIIOT CKOPOCTH JIEMEHTOB B MOMEHT BpeMEHH t+At:

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

3aMMChIBas MX B MaccuB etafi].

5. B nukine nepebuparoTcs Bce SIEMEHTHI U BEIYUCIISIIOTCS] X CMEIIeHus 1o popmyre:

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

6. B uukiie nepeOUparoT Bee AIEMEHThI, CTUPAIOT UX MPEAbLIYIINe H300paXeHus U PUCYIOT HOBBIE.

7. Bo3Bpamienne x oneparuu 2. Ecii UK 1Mo t 3aKOHYMIICS, -- BBIXOJ U3 IIUKJIA.

4. KomnbrorepHas nporpamma. [Ipeaymaraemas mporpaMmma MOAEIUPYET MPOXOKACHHE M OTPAKEHUE UMITYJIbCa OT ""TPaHHIIbI
pasnena aByx cpen'.

program PROGRAMMAG;

uses crt, graph;

const n=200; h=1; dt=0.05;

var i, j, DriverVar,

ModeVar, ErrorCode : integer;

eta,xi,xxii : array[1..N] of real;

t, vv : real;




Procedure Graph_Init;

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

end;

Procedure Raschet; {Pacuet cmerenus }
begin for i:=2 to N-1 do
begin
xxii[i]:=xi[i];
if i<N/2 then vv:=4 else vw:=0.5;
eta[i]:=eta[i]+vv*(xi[i+1]-2*xi[i]+xi[i-1])/(h*h)*dt;
end;
for i:=2 to N-1 do xi[i]:=xi[i]+eta[i]*dt;
xi[N]:=0; {Komnen 3akpermieH}

{ Xi[N]:=xi[N-1];} { He3aKpeTIeHHBI }
end;

Procedure Draw;
begin {- BeiBoj Ha 3KpaH -}
setcolor(black);
line(i*3-3,240-round(xxii[i-1]*50),i*3,240-round(xxii[i]*50));
setcolor(white);
line(i*3-3,240-round(xi[i-1]*50),i*3,240-round(xi[i]*50));

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

Repeat t:=t+dt;
if t<6.28 then xi[1]:=2*sin(t) else xi[1]:=0;
Raschet; For i:=1 to N do Draw;
until KeyPressed; CloseGraph;
END.
PaccmoTpeHHast BbIle KOMIIBIOTEPHAsI MOJIENb MO3BOJISIET BHIMOJIHUTD CEPUI0 YHCICHHBIX SKCIIEPUMEHTOB U U3yYUTh
CIeyIoNIHe ABJICHUS: 1) pacipocTpaHeHHe U OTpakeHUE BOIHBI (OJJUHOYHOTO UMITYJIbCa, IIyTa) OT 3aKPEIUICHHOTO U
HE3aKPEeMJIeHHOT0 KOHIIA yNIPYTroi cpensl; 2) uHTepdepeHnns BoaH (OJUHOYHBIX UMITYJILCOB, IIYTOB), BOSHUKAIONIAs B
pe3ynbTaTe OTpasKeHNUs MaIaI0IIeil BOIHBI TMO0 M3ITy4eHUsI IBYX KOT€PEHTHBIX BOJIH; 3) OTpaXKEHHE U MPOXO0XKICHNE BOJIHBI
(OAMHOYHOTO MMIYJIbCA, IyTa) Yepe3 IPaHuIly pas3/iena IByX cpel; 4) u3yudeHne 3aBUCUMOCTH JUIMHBI BOJIHBI OT YaCTOTHI 1
CKOPOCTH pacrpoCTpaHeHus; 5) HaOuoaeHne n3MeHeHHs (a3bl OTPayKeHHON BOJIHBI HA T IIPH OTPAXKEHUH OT CPEZIbl, B KOTOPOI
CKOPOCTbH BOJIHBI MEHBIIIE.
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5. 3amaHus A7 CTYJCHTOB.

1. ITpomopenupyiite pacpocTpaHEHHE BOJHBL M €€ OTPAXKEHHE OT 3aKPEIUICHHOTO (HE3aKPEIUICHHOT'0) IPaBOro KOHIIA CPeIbl
B ClIy4ae, KOT/ia ee JIeBBIi SJIeMEHT COBEpIIaeT rapMOHIYECKUE KOIeOaHuU .

2. M3yunTe pacnpocTpaHEeHNE U OTPaXKEHIE UMITyJIbca B CIIydae, KOTAa JIEBBIH 3JIEMEHT Cpelibl COBEPILIIIT OJIKOTIeOaHHUs.
3. [IpoHabitoaiiTe Cynepro3uIuio BOJIH, UCITyCKaeMbIX JIByMsI 3JIEMEHTaMH, KOJICOIIOIMMUCS C paBHBIMH (Pa3IMIHBIMH)
YaCTOTaMH U OTCTOSLIMMHU JPYT OT APYra Ha pacCTOSHHE a.

4. IlpoMoaenupyiiTe BOSHUKHOBEHHE CTOSUCH BOJIHBI IIPU OTPAYKEHUH FAPMOHMYECKON BOJHBI OT NPABOT0 3aKPEINICHHOTO
(He3aKpeIUICHHOT0) KOHIIa LITHypa.

5. M3yunte nHTEpQEPEHIHIO BYX I[YTOB, PACIIPOCTPAHSIOIIUXCS HABCTPETY.

6. [IpomMonenupyiite oTpaXkeHue OJMHOYHOTO UMITYJIbCA OT TPaHMIBI Pa3ziesa ABYX Cpel] ¢ Pa3IMYHBIMU CKOPOCTSIMU
pacripoctpaHeHust BoJH. J{js 3Toro Heo0X0IMMO 3aaTh pa3inuHble 3HAUYEHHS a [UIs1 JIEBOM U MPaBOii MOJIOBUHOK HIHYPA.
7. Vicnionb3yst MOJIeNb, M3Y4HUTE 3aBUCUMOCTD JIJTMHBI BOJHBI OT YaCTOTHI.




JlaGoparopuas paGora Ne 5 MOJIEJIb SIBJIEHWIA IIEPEHOCA (TEIIIOITIPOBOJIHOCTb, IND®Y 3K, BA3KOCTh)
1. 3anaua: meercs npsiMoyrosbHas IiiacTuHa, K03 QUIMEHT TeMIIepaTypopoBOAHOCTH KOTOPOTO 3aBUCHT OT KOOPIMHATHI
a=a(x,y). 3aJaHo HayaJbHOE pacnpenenenue remnepatypsl T=T(X,y), a Tak’ke MOIIHOCTb qn U KOOPIMHATHI (XN, yn)
HCTOYHUKOB Teruia. Heo6X0uMo H3y4uTh H3MEHEHUE TeMIIepaTyphl pa3IMIHbIX TOUYEK IJIACTUHBI C TCUEHHEM BPEMEHH.
2. Teopusi. YpaBHEHUE TEIUIONPOBOIHOCTH JUIS TNIACTHHBI:
or o*T 0T
T (@ +6—y2) +a(z,y),
rze q(X,y) -- CKOPOCTb YBEIHICHUS TEMIICpaTyphl, 00yCIOBICHHAS HAINYHAEM B TOUKE C KOOPJAUHATAMH (X,Y) HICTOUHHKOB
(TorytoTHTENCH TEIIa) TEIUIa.
[pupammenne TemmepaTypsl paBHO:

2 2
dl'=a (% + 6871:) dt + q(z,y)dt.
Pa300beM npsiMOYroJIbHYIO TUIACTUHY Ha 3JIEMEHTHI, 00pa3yIOIIe BEPTUKATIBHBIC CTOIOIBI C HOMEPOM 1 i TOPU30HTAIbHEIC
CTPOKH C HOMEPOM j. I1ycTh B HEKOTOPBIH AUCKPETHBIH MOMEHT BPEMEHH t TeMIIepaTypa 3JIeMeHTa i-0ro CTOJIOLA j-Oi CTPOKH
obuta paBHa Ti,j(t). UToObI HalTH ee 3HAYCHHE B CICAYIOIINNA MOMEHT BpeMeHH t+dt HEOOXO MO YUCIICHHO PEIINTh
MIPeCTaBICHHOE BhINIE UG epeHIMaIbHOe YpaBHEHHE OTSIBHO IO CTOJIOIAM U OTAEIBHO 110 CTPOKaM.
Pemras oxHOMEpHYO 3a/1a4y TEIUIONPOBOAHOCTH TI0 CTOJIOIIAM, TTOIyYaeM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti,j+1 -2Ti,j+Ti,j-1)/h2]dt+qi,jdt,
rie qi,j -- OBICTPOTA yBEIMUIECHUS TEMIICPATyphI 3JIEMEHTA BCIICJCTBUE HATMYMSI B HEM HCTOYHHUKA Teria, h=1. AHaJOrHYHbIM
00pazoM permraercsi ypaBHEHHE TETUIOTPOBOJHOCTH 110 CTPOKAM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti+1,j -2Ti,j+Ti-1,j)/h2]dt+qi,jdt,
OpraHu3oBaB JjBa LIUKJIA I10 1 ¥ j, B KOTOPBIX IIEpeONPAIOTCsI BCE 3IEMEHTHI IUTACTHHBI, BIIOXKEHHbIE B IIUKJI 110 BPEMEHH,
MOYKHO PacHMTaTh paclipeieeHle TeMIepaTypsl ITACTHHBI B TOCIEAYIOINE MOMEHTHI BpeMeHHU. UTOObI NCKITIOUNTH BIUSHHE
HaTpaBJIeHus epedopa 3JEeMEHTOB Ha Pe3yIbTaThl MOJECTUPOBAHHUS, CIIEAYET OPraHN30BaTh 4 IUKJIA, B KOTOPBIX AIEMEHTHI
IUTaCTHHBI TepeOUPaIOTCs cIeBa HapaBo, CIIpaBa HaJlIeBO, CHU3Y BBEPX, CBEPXY BHU3.
3. Airopurm.
1. 3anarot KO3 PHUIUEHTHI TEMIIEPAaTYPOIIPOBOIHOCTH & M b BI0JIb OCel KOOPAMHAT X U Y, Ha4albHOE pacipeeieHue
temrepaTypsl T1,j(0) pa3nuyHbIX 21EMEHTOB IIACTHHBI, KOOPAWHATHI K MOIIHOCTH UCTOYHHUKOB Tetlia qi,j. Cunrarot, uto t=0.
2. Ilyrem mociesoBaTelbHOTO nepedopa IeMeHTOB i--0ro crosbma ot j=1 10 M ¢ moMoIbi0 KOHEYHO-Pa3HOCTHOTO
ypaBHeHHs (1) HepecUnTHIBAIOT MX TEMIIEPATYPhI B CIIEIYIONIMN TUCKPETHBI MOMEHT BpeMeHH. [10BTOpSIOT pacyeTs s
BCEX CTOJIOIOB.
3. IToBTOPSIIOT Ty XK€ camMyIo MPOLEAYpY B IPOTHBOIIOJIOKHOM HalpaBJIeHUH, IIepedupas 3J1eMeHTHI oT j=M 110 | 1 HCTIoNB3ys
ypaBHeHue (1).
4. ITyTtem mocienoBaTeNbHOTO Iepedopa 3JIEMEHTOB j--0i CTPOKH OT i=1 10 N ¢ OMOIIBI0 KOHEYHO-PAa3HOCTHOTO YPaBHEHUS
(2) mepecYnTHIBAIOT UX TEMIIEPATYPHI B CIEIYIOIMNI TUCKPETHBI MOMEHT BpeMeHH. [I0BTOPSIOT pacdeTs ATl BCEX CTPOK.
5. IToBTOPSAIOT Ty e caMylo MPOIeTypy B IPOTHBOIIOJIOKHOM HalpaBlIeHUH, iepebnupas aneMeHTsI 0T i=N 10 1 1 ncnone3ys
ypaBHeHHE (2).
6. BBozsIT Tekylee pacrpe/iesieHue TeMIIepaTypbl Ha 3KpaH, 3aKpalliiBas 3JIEMEHThI C Pa3IMYHOI TeMIlepaTypoi pa3in4HbIMH
L[BETAMH.
7. Bo3Bpamienne x oneparuu 2. Eciu UK 1Mo t 3aKOHYMIICS, -- BBIXO U3 ITUKJIA.
4. KomnbrorepHas nporpamma. [Ipeayaraemast KOMIbIOTEpHAs IPOrpaMMa Mo3BOJISIET UCXOs U3 HAUAIBHOTO pacipeieIeH s
TEMIIEPaTyphl ¥ HAUIMYNS HCTOYHUKOB TEIUIA, PACUNTATH TEMIIEPATYPy PA3IMYHBIX TOUEK MPSIMOYTOJIbHON IIACTHHEI B
JMCKPETHbIE MOMEHTBI BPEMHHU.
program PROGRAMMAY7,
uses crt, graph;



const n=100; m=100; h=1; dt=0.2;
var ii,jj,kk,i,j,DriverVar, ModeVar, ErrorCode : integer;
t: array[1..N, 1..M] of real; g,a,b,bb :real; naprav,uslovie: boolean;

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

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

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

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

procedure Raschet; {---- Pacuet Temmneparyps! ---- }

begin Istoch; Param_sred;
tlijJ:=tli j]+a* (i, j+1]-2*tfi jJ+tfi,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;{---- BsiBo Ha 3KpaH ----}

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 nporpamma ----}
Init; Nach_uslov;
Repeat kk:=kk+1;
For i:=2 to N-1 do For j:=2 to M-1 do begin naprav:=false; Raschet; end;
For j:=2 to M-1 do For i:=2 to N-1 do begin naprav:= true; Raschet; end;
For i:=2 to N-1 do For jj:=2 to M-1 do
begin j:=M+1-jj; naprav:=true; Raschet; end;
For j:=2 to M-1 do For ii:=2 to N-1 do
begin i:=N+1-ii; naprav:=false; Raschet; end,;
if kk/2=round(kk/2) then For i:=2 to N-1 do For j:=2 to M-1 do Draw;
until KeyPressed; CloseGraph;
END.
5. 3amaHus s CTYJIEHTOB.
1. TemnepaTypa TpyYIIIBI 2IEMEHTOB, HAXOAAIINXCS B IIEHTPE CTEPIKHSA, TIOCTATOYHO BBICOKA. [locTpoiite rpadnk 3aBUCUMOCTH
TEMIIEPATYPBI OT KOOPAUHATHI U I/ICCJ'[e)IyI\/'ITe U3MECHCHHUE paclIpC€ACICHUA TEMIICPATYPhI BAOJIb CTEPKHA C TCUCHUEM BPEMCHU,
ec KodpPUITUEHT TEMITEPATYPOITPOBOAHOCTH BO BCEX TOUKAX OJIMHAKOB.
2. Pemnte mpeapIAyINyIO 3aaa4y IS CIydas, KOTaa CTep KeHb HEOAHOPOICH, HApUMep, KOIPPHUIIUEHT
TEMIEepPaTyPOIPOBOIHOCTH €T0 JICBOH ITOJIOBUHEI OOJIbINE, YEM MTPABOH.
3. Bomusu LCHTPA CTCPIKHA UMECTCA HECKOJIbKO UICTOYHUKOB TEILIA. I/IBY‘H/ITC HU3MCEHCHHUC paclpeACJICHUS TEMIICPATYPHI C
TEYCHUEM BPEMCEHHU, €CJIU CTEPIKEHb OJHOPOACH.
4, Pemure NpeAbIAYIIYIO 3aa1y JJId Ciiyvdad, Korja CTepKEeHb HEOAHOPOJACH, TO €CTh €ro
KOS(l)(i)I/IIII/IeHT TEMIECPATYPOIIPOBOAHOCTH 3aBUCUT OT KOOPAUHATHI.




5. M3yuaute pacnpeeneHne TeMIIepaTypsl BAOJIb CTEPKHS B CITydae, KOTJa OJUH KOHEI OXJIaKAaeTcs, a Ipyron
MIOJI/ICPKUBAETCS IIPH TIOCTOSTHHOM TeMIieparype.

6. 3amaiiTe NCTOYHUK TETJIa, MOIHOCTE KOTOPOTO MEPHOANIECKH N3MEHSACTCS C TEUCHNEM BPEMEHH C OUYeHb HU3KOH YacTOTOM.
[IpomonenupyiTe TENIOBBIE BOJIHBL.

7. TemmepaTypa rpymiisl 3JIEMEHTOB, HAXOAAIINXCS B ICHTPE IIACTHHBI, OCTATOYHO BBICOKA. Mccnenylite n3MeHeHNE
pacIpeseneHus TEMIEpaTypbl C TEYCHHEM BPEMEHH, €CITH IUIACTHHA OJHOPOIHAS M U30TPOITHASL.

8. Pemmre npeapiaymiyto 3a1a4y Ui cirydasi, KOrja IulacCTHHa HEOIHOPO/IHA.

9. [Ipomozpenupyiite HarpeBaHHe HEU3OTPOITHOM IJIACTHHBI HICTOYHUKAMH TEIUIa, HaXOSIIMHUCS B IIEHTPE.

10. B6nM3u neHTpa I1acTUHBI UMEeTCst TPYIIIIa OTJIOTUTENeH Terula (MCTOYHUKOB TeIjla ¢ OTPHLATEIbHONW MOIITHOCTHIO).
W3yunTe U3MeHeHNe pacupeeseHus TeMIIEpPaTyphl C TEYEHUEM BPEMEHU.

11. [InacTiHa ¢ OTBEPCTHUEM COJEPIKUT UCTOYHHUK TEIUIA M IOTJIOTHTENb Telia. M3yunTe pacnpeneneHne TeMrnepaTypsl B
pa3IU4YHbIe MOMEHTBI BPEMEHH.

12. Temneparypa rpymiis! 3J€MEHTOB BOJIU3H LIEHTPA IIACTHHBI OACP KUBACTCS TOCTOSTHHON. M3yunTe pactpenencHne
TEMIIEPaTYPBl, €CIH TIACTHHA HMEET HCTOYHUKH TETlIa C IMOJIOKHUTEIBHOH (OTPHIATENIbHOM) MOIITHOCTBIO.

13. Pemute mpeapIayINyIo 3aaa4y s ciaydas, KOra IaCTHHA aHU30TPOIIHA, TO €CTh e¢ K03 HHUIHEeHT
TEMIIEPATYPOIIPOBOAHOCTH 3aBUCUT OT HaMpaBICHUSI.

4.1.2. TectupoBaHue

Tema 1. HexoTopbie M3BECTHBIC MOJICIA MaTEMAaTHICCKON (QPIB3HKI

Tema 2. 3amaun XUMHYECKON KUHETUKHU

Tema 3. MaremaTtrdeckas Teopust OOpbOBI 3a CYIIECTBOBAHUE

Tema 4. Mogenupoanue nporeccoB audGy3un 1 mepeHoca

Tewma 5. Henunelnsle Mogelu

Tema 6. Jlunamuika copOIIMU ra3oB

Tema 7. MonenupoBaHue CIOXKHBIX 00BEKTOB

4.1.2.1. Ilopsipox npoBeeHHsI.

TecTupoBaHKe MPOXOAUT B MUCHMEHHOW (JOpME HJIH C HUCIOJIb30BAHHEM KOMITBIOTEPHBIX cpeAcTB. OOyUaroIuics moaydaet
OnpeIeIEHHOEe KOJMMYECTBO TECTOBBIX 3alaHuil. Ha BbIMomHEHWE BblAENseTCS (UKCUPOBAHHOE BPEMsl B 3aBUCHUMOCTH OT
KoJmuecTBa 3a1aHnuii. ONeHKa BBICTABIISIETCS B 3aBUCUMOCTH OT MPOIIEHTA MPABUIILHO BHITIOJHEHHBIX 3aaHuid. TecTupoBaHue
MPOBOAUTCS MO BapuaHTaM. B kaxaom Bapuante — 10 TecTOBBIX 3aJaHuM. 3a KaXKIbl MpaBWIbHBI OTBET Hauucisercs 1
6amr. Mtoro 3a TecTupoBaHHE CTYACHT MOXKET 3apadoTath 10 10 6amios.

Hwmxe npuBeneHs! mpuMepHbIe 3aqanus. [1omHbIN OaHK TECTOBBIX 3aaHU XpaHUTCS Ha Kadempe.

4.1.2.2 Kpurepuu oueHuBaHus
OueHKa «OTJIUYHOY» CTABUTCS, eCJIM o0yuyaromuiicss Habpan 86% mpaBHIILHBIX OTBETOB U Ooiee.
O1eHKa «XOpOLI0» CTABUTCS, ecJIM o0ydaromuiicss Habpan oT 71% 10 85 % mpaBUIBHBIX OTBETOB.
OueHKa «y10BJIETBOPUTEIbHO» CTABUTCS, €cJIM 00yyarwmuiicss Habpan ot 56% 10 70% mpaBUIIbHBIX OTBETOB.
OneHKa «Hey/I0BJIETBOPUTEIbHO» CTABHUTCS, €CJIU 00yuatouuiics HaOpai 55% mpaBUIIbHBIX OTBETOB U MEHEe.
4.1.2.3. ConepsxaHne OLlEHOYHOI'0 CPeACTBA

Bomnpoc 1. Ha kakue 4acTu pa3feisioT ONUCaHue CUCTEMBI JUIS 1IeIei IMUTAIMOHHOTO MOJISIUPOBAHMS?
1)  JleTepMHHHPOBaHHYIO H CTOXaCTHYECKYIO;

2)  TlpenBapuTenbHYIO U YTOUHEHHYIO;

3)  CraTW4ecKyro U JUHAMHYECKYIO;

4)  JluHeiiHble, AMHAMHYECKHE, CETEBBIC, MACCOBOTO OOCITYKMBAHHUS U T.1I.;
5)  Du3MYecKy M MAaTEeMAaTHYECKYIO.

Bomnpoc 2. KakoB nepBslif mar mpu Co3IaHANA MOJETH?

1) OmnpenerneHne CTPyKTYPBI CHCTEMBI;

2)  OrmpeneneHue ee LENeBOro Ha3HAYCHHS;

3) Br16op Tuma moaenu (JiuHeiHAs, TMHAMHYECKAs U T.11.);

4) OmnpeneneHne BXOIHBIX TAPaMETPOB CHCTEME,

5) OmnpeneneHne BEIXOAHBIX TAPAMETPOB CHCTEMBI.

Bonpoc 3. Yro Takoe ycToitunBas cucrema?

1) OTCyTCTBYIOT peaklluu Ha BHEILIHEE BO3ACHCTBUE;



2) Cucrema cama ycTaHaBIMBaeT e (YHKIHMOHUPOBAHUS U CTPEMHUTCS K HUM;

3) Cucrema CTpeMUTCS IEPEHTH B ONITUMAIBHOE COCTOSIHIE, KOTOPOE B HACTOSIILEE BPEMS OTCYTCTBYET;
4)  Tlpu U3MCHCHHUHU BHEIIHHUX YCIOBUI M3MEHEHHE COCTOSHUS CHCTEMBI MaJIo;

5) Cucrema, cTpeMsIIascsi COXpaHUTh CBOE COCTOSIHUE MTPU M3MEHEHUH BHELTHUX YCIIOBHH.

Bonpoc 4. Yto Takoe nouckonas cucrema?

1) OTCyTCTBYIOT peaklii Ha BHEIIHEE BO3ICHCTBHE;

2) Cucrema caMa yCTaHaBIHBACT IeTTH (PYHKIIMOHUPOBAHUS M CTPEMHUTCS K HUM;

3) CucremMa cTpeMUTCS IEPEUTH B ONTUMAIBEHOE COCTOSHUE, KOTOPOE B HACTOSIEE BPEMs OTCYTCTBYET;
4)  Ilpu U3MEHEHHH BHEUIHUX YCIOBHI W3MEHEHHE COCTOSHHUS CHCTEMBI MAJIO;

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

Bomnpoc 5. Yro Takoe meneycTpeMIIeHHas cucrema?

1) OTCyTCTBYIOT peakiiy Ha BHEIIHEE BO3ICHCTBHE;

2) Cucrema cama ycTaHaBIMBaeT ey (YyHKIHMOHUPOBAHUS U CTPEMUTCS K HUM;

3) Cucrema CTpeMUTCS IEPEHTH B ONTUMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSIIEE BPEMS OTCYTCTBYET;
4)  Ilpu U3MEHEHHU BHENIHUX YCIOBHI H3MEHEHHE COCTOSHHUS CHCTEMBI MAJIO;

5) CucreMa, cTpeMsIIascs COXpaHUTh CBOE COCTOSHUE MTPU U3MCHEHNH BHEUTHUX YCJIOBHH.

Bompoc 6. Uto Takoe ¢pakTorpapuuecKue 3JIeMEHTHI PEIICHUS?

1) DIEeMEHTBI, KOTOPBIE MOKHO TTOJIBEPTHYTH IIPOBEPKE C IIETBI0 ONMPEACICHHS UX HCTHHHOCTH;

2) DNeMeHTBI, KOTOPBIE HEeJb3s TTOIBEPTHYTh IIPOBEPKE;

3) DJeMeHTBI, KOTOpbIe OYIyT BKIIOUEHBI B MOJEIb;

4) DNeMEHTHI, UCKIII0YaEMbIE U3 MOJEIIH;

5) DNEMEHTBHI, BXOASILIUE B KPUTEPUIL.

Bompoc 7. YUto Takoe OLIEHOUHBIE 3JIEMEHTHI pELICHUS?

1) DJeMEHTBI, KOTOPBIE MOKHO MOJIBEPTHYTH ITPOBEPKE C 1IEJIBIO ONPEAEICHHIS UX HCTHHHOCTH;

2) DJeMEHTBI, KOTOpBIE HEJb3sl MTOJIBEPTHYTh IPOBEPKE;

3) DNeMeHTBI, KOTOpbIe OYIyT BKIIOUCHBI B MOJEIb;

4) DIeMEHTBI, UCKITI0UaeMble U3 MOJICIIH;

5) OJeMeHTHI, BXOJSAIINE B KPUTEPHI.

Bomnpoc 8. HyHo Jin IpoBepsTh AaHHbIE, TOJYyYEeHHbIE U3 JIOKYMEHTOB, WJIM HHTEPBBIO C SKCHepTaMu?

1)  HenyxHo st 0QUIHATIBHBIX JTOKYMCHTOB;

2)  HeHyxHo, eciu 9KCIepT NPU3HAHHBIN CIEHAUCT;

3)  HyxHo, eciii KOMIIETEHTHOCTh 3KCIIEPTa HE MOATBEPIKICHA;

4) Hy>Ho, ecau JOKyMEHTHI TeKyniue (paboune), a He oUITHaIbHEIC,

5)  HyXHO NpOBepsTH M COMOCTABIIATH C APYTUMHU HCTOYHUKAMU BCE IaHHBIE 0€3 UCKIFOYCHHH.

Bompoc 9. [Touemy 3aKa3uuK ONHMCHIBAET IPOOJIEMY B HETOYHBIX M HEUETKUX (POPMYIHPOBKaX?

1)  Tloromy, 4TO OH HE MaTEeMATHK;

2) 3T0 HaM Tak KakKeTcsl, Tak KaKk Mbl HE 3HAKOMBI C ITPOOIeMOii;

3)  Ecuu Obl OH 3HAJI TOYHO B YeM CYTh NPOOJIEMBI M KaK €€ PellaTh, OH CAENA Obl 3TO caMm;

4) VY pa3HbIX CHELHANTNCTOB Pa3HbIi B3IIISI HA OTHO U TOXKE PELICHHE;

5)  3akas3uuk He 3HAaKOM ¢ DBM.

Bomnpoc 10. [Touemy npu MoaenrpoBaHuy OOJBIIOE 3HAYCHNE IPUIAETCS TUTAHUPOBAHHIO COCTaBa U 0OHEMOB
HCCIeI0BATEIbCKUX pa00T ¥ PYKOBOJICTBY IPOEKTOM?

1)  Tloromy, 4TO 3aKa34MK XOYET 3HATH CTOMMOCTb PaOOTBL;

2)  Yro0bl MPaBHILHO OMPEIETUTh CTPYKTYPY MOJIEIH;

3) UToOBI IpHBIIEYH K pabOTE CHEITUATMCTOB 3aKa3UnKa;

4)  TloTomy, 4TO BpeMEHHBIC M MaTepUaJIbHBIC 3aTPATHI HA IOCTPOCHHUE JAXKE MPOCTHIX MOAENCH OYEHb BHICOKH H HYKHO
TOYHO 3HAaTh, YTO JIOJDKHO OBITH CJEIAaHO, a YTO JeNaTh He HYXHO;

5)  Tloromy, 94TO MaTeMaTHYECKHE METOIBI MOJICIUPOBAHUS CIIOKHBL.

Bormpoc 11. Ha yem ocHOBaH CHCTEMHBIN TTOIX0?



1) Ha npusHanum ¢akTa, 4TO U3 ONTHMAaIBHOCTH 3JIEMEHTOB CIIEAYET ONTUMAaIbHOCTh CUCTEMBI;

2) Ha npusHannu QaxTa, 9T0 U3 ONTUMAIBHOCTH JIIEMEHTOB HE CIIEAYET ONTHMAIBHOCTS CHCTEMEI;

3) Ha daxre, uTo HE3aBHCHMO OT TOTO KaK CHCTEMa MPHIILIA B TaHHOE COCTOSTHHE, €CIIH B JalbHEHUIIIEM OHA OyIeT MEHSTh
COCTOSTHHSI ONTHMAJIbHBIM CIIOCOOOM TO M BECH MPOLECC OYAET ONTUMAJIbHBIM;

4) Ha ¢akTe, uTo ecnu cucTema Mpuiia B JAHHOE COCTOSIHUE ONTHMAIBHBIM CIIOCOOOM, TO HE3aBHCUMO OT TOTO KaK, B
JambHeHIeM oHa OyIeT MCHSATh COCTOSTHIS BECh IPOLecC OyIeT ONTUMAIIEHBIM;

5) Ha paznenennu cucteMpl Ha HECKOJBKO MOJCHCTEM, MTOIIAOIINXCS aHAINRY.

Bonpoc 12. B uem 3axitogaercsi CHCTEMHBIH TOAX01?

1) B ToM, uTO HCcneoBaTenb NBITAETCA U3yyaTh CUCTEMY B II€JIOM, a He KOHLIEHTPUPOBATh BHIMAHUE Ha €€ 4acTsX;
2) B criocobe pa3neneHus CHCTEMBI Ha SIIEMEHTEI,

3) B ToMm, 9TO MCcnenoBaTenb MBITAeTCSA U3ydaTh CUCTEMY IO YacTsIM;

4) OT0 npaBuiIa BHIOOPA CTPYKTYPBI MOJIEIH;

5) OT0 NpaBuiIa BHIOOPA 3JIEMEHTOB MOJIEIH.

Bompoc 13. SIBnsieTcs 1n CUCTEMHBII IOAXO01 HAYYHBIM METOAOM?

1) Her, 3T0 NOAXO/ K HCCIIEOBAHUIO, OCHOBAHHBIN HA 3[PABOM CMBICJIC;

2) [a, 3T0 Hay4HBIIl METO/ AaHAITU3a CHCTEM;

3) Her, 310 MeTOA pa3meneHus CUCTEM Ha 3JIEMEHTBL;

4) [la, 3TO HAy4HBIH METOJ IOCTPOCHMUS CTPYKTYPHBIX MOJIEIIEH;

5) J[a, 3T0 MeToUKa OMPEACICH s BaKHEHIITNX (DAKTOPOB.

Bompoc 14. Kak moHMMAaTh B3aMMO3aBUCUMOCTh?

1) 3aBUCUMOCTbH CUCTEMBI OT BHEIIHEW Cpelibl;

2) BozzeiicTBre cHCTEMBI Ha BHEITHIOIO CPELY;

3) 3aBHCHMOCTB CHCTEMEI OT BHEIIHEH CPEeIbl 1 OJHOBPEMEHHO BO3/ICHCTBHE CHCTEMBI Ha BHEIITHIOKO CPELY;
4) Hukakue 1eicTBUA B CIOXKHON CUCTEME HEBO3MOKHO IOJIHOCTBIO U30JIMPOBATH;

5) BosneiictBue ogHOrO0 (hakTopa CUCTEMBI HA IPYTO.

Bompoc 15. Yto Takoe NpOTUBOMHTYUTHUBHOE MOBEAEHUE?

1) Korma HemocTaToyHO METOIOB CTATUCTUIECKOTO aHAIN3A;

2) Koraa BbIxo/1HBIE TIEpEMEHHBIE OKA3bIBAIOT BIUSHHUE Ha BXOTHEIC,

3) Korza BHeceHHe TOTO MM UHOTO KOPPEKTHPYIOIIETO BO3JIEHCTBHIS MOXKET 0Ka3aThes Hed(D(HEKTUBHBIM WIN TIPUBECTH K
00paTHBIM pe3yIbTaTaM;

4) Korna Henb3st 63 HCIOb30BaHMT MATEMATHYSCKIX METOIOB OOHAPYKHUTH CBSI3b MEKAY (PaKTOpaMu;

5) Korza 3aBucuMocTs MeXy akTopaMu OIMCBHIBAIOT 00paTHOW (QyHKIHEH.

Bompoc 16. Kakas 3aia4a perraercs Ha 3Tamne npeodpa3oBaHus 3HAHUH O CUCTEME B MAaTEMaTHIECKYI0 MOJIEIh?
1) Onpenenenne HA3HAYCHUS MOJIEITH;

2) OrmpeneneHre KOMIOHEHTOB, KOTOPbIE JIOJKHBI OBbITh BKIFOUSHBI B COCTAB MOJIEIH;

3) OmpezeneHne CTOMMOCTH UCCIIEIOBAHHS;

4) OmnpeneseHne MapaMeTpoB U MEPEMEHHBIX, OTHOCSIIUXCS K KOMITOHEHTAM MOJIEIH;

5) Her npaBUILHOTO OTBETA.

Bomnpoc 17. Kakoe riaBHOE npoTHBOpeure HEOOXOANMO TPEOI0JIEBATh IPH KOHCTPYUPOBAHUN MOJIEIIN?

1) JIMHEWHOCTh U HEIMHEHHOCTD;

2) JleTepMHHHPOBAHHOCTH U CTOXACTHYHOCTD;

3) CTOMMOCTB H CJIOXXHOCTB;

4) TIpocToTa M TOYHOCT;

5) TIlone3HOCTb M OOUIHOCTS.

Bompoc 18. Uto Takoe npsimast 3agada?

1) Ha¥itn OTKIIMK CHCTEMBI Ha 3aJaHHBIC BXO/HBIC CUTHAIIBL,

2) Haiit BXO/IHBIE CHUTHAIIBI, BBI3BABIIUC TAHHBIA OTKITHK;

3) Haiitn MmaTemaTHyecKkoe ONMMUCAHNE CHCTEMBI, €CJIN 3aaHbI BXOAHbBIE CUTHAIIBI U OTKJIHK;

4) Haiitu BXOmHBIC CHUT'HAJIBI, BI3BABIIHC JTAaHHBIN OTKJIMK HUJIX MaTEeMaTHIECKOE OIMMCAaHHE CHCTEMBI, €CJIIH 3aJaHbl



BXOJIHBIE CUTHANBI U OTKJIHK;
5)  Ha#itu CTpyKTypy CHCTEMBI.

Bomnpoc 19. Uro takoe obpartHas 3amaqa’?

1) Haiitu OTKIIMK cHCTEMBI Ha 3aJJaHHbIE BXO/AHBIE CUTHAJIBL;

2) HaiiTu BXOHBIE CUTHAJIBI, BBI3BABILINE JAHHBIM OTKIIUK;

3) Haiiti MmaTemMaTHdecKoe ONMUCaHNE CUCTEMBI, €CIIH 33aHbl BXOJHbBIC CHI'HAIBI U OTKIIHK;

4) HaiiTi BXOHBIE CUTHAIIBI, BHI3BABIINE JAHHBINH OTKJINK WM MaTEMAaTHUECKOE ONMCAHUE CUCTEMBI, €CIIH 3a/1aHbI
BXOJIHBIE CUTHANBI U OTKJIHK;

5) HaiiTu cTpyKTYypy CUCTEMBI.

Bomnpoc 20. Uto Takoe «4epHBIN SIIUK»?

1) HenuHeiHbIMH JEMEHT CHCTEMBIL

2) DieMEeHT CHCTEMBI C JTHHEHHOW (yHKIMEH;

3) DOmnemeHT cucTeMbl, PYHKIMSA KOTOPOTO HE BIHUSCT HA TIOBEACHHE MOJICIH;

4) DIEeMEHT CHCTEMBI, HCKIII0YAeMBIil U3 paCCMOTPEHUS;

5) DnemeHT cucTeMsl, IPUPOJa KOTOPOrO HEM3BECTHA HIIM MAJIO H3BECTHA.

3ananue 21.

[IponomkuTh U3yueHue IaaBsl 4.

Br10paTh npaBUIIBHBINA BAPHAHT OTBETA M OTMETUTH B KAPTOYKE OTBETOB.

Bompoc 1. B xakux mpeznenax n3MeHsAeTCsS KyMYJISITUBHAS BEPOATHOCTH?

1) (50
2) (-1;1);
3) (1),
4) (0;T);
5 (-L;D).

Bomnpoc 22. [Ipoaenaiite cTo ONBITOB C MOAETBIO «IBSTHOTO NMpoxoxkero». O1eHnTe pe3yabTar. Beibepure cpeau
TIepeYNCIICHHBIX, TPABUIIBHBIN OTBET Ha Bompoc: «KakoBa BEepOsSTHOCTH TOTO, 4TO Npoias 10 KBapTanoB, OH OKaXKeTcsl He

Jlanee 2 KBapTajaoB OT UCXOIHOM TOUKH?»

1) 0,6;
2) 04
3) 0,7;
4) 0,5
5) 0,33.

Bomnpoc 23. Uro siBisieTcss OCHOBO#H [T HACHTU(DHUKAIIMY 3aKOHA PaCIpeeacHus?

1) l'ucrorpamma, MOCTPOCHHAS TI0 TEOPETHYCCKIM JaHHBIM;

2) dopmyna GyHKIUH pacpeeICHHS

3)  Tabawuua HaGIIOAEHNU;

4) I'paduk QyHKIHKE pacpeIe/iCHs,;

5) l'ucTorpamma, mOCTPOCHHAS 110 SKCIIEPUMEHTATBHBIM JJAHHBIM.

Bomnpoc 24. SBisieTcst 11 HECOBIAJICHUE CPEIHETO U AUCIICPCUH SKCIICPUMEHTAIBHBIX TAHHBIX U TEOPETHYCCKOTO
pacnpeneneHus 10CTaTOYHBIM OCHOBaHHUEM, YTOOBI OTBEPTHYTh THIIOTE3Y 00 HJICHTUYHOCTH PACIpeACICHUNA?

1) [la, Tak KaKk pacxoKIeHHE BO BXOJHBIX MTapaMeTpax MPUBEIET K etrfe 00bIIeii ormmbKke MOIeTUPOBAHHS;

2) Her, TpebyrOTCS AOTIOIHUTEIBHBIE OIIEHKH;

3) Ma;

4) Her;

5) [a, Tak KaKk mapameTpsl pacipe/IesICHHi TOKHBI COBIAIATh.

Bomnpoc 25. fBisieTcst au COBIAJICHAE CPEITHETO U AUCIICPCUU SKCIICPUMEHTATBHBIX TaHHBIX U TEOPETHUECKOTO
pacrpeneneHus T0CTaTOYHBIM OCHOBaHHUEM, YTOOBI PUHATH TUIIOTE3Y 00 MICHTHYHOCTH PacIIpe/eIICHIIT?

1) [la, Tak Kak MaTeMaTHYECKOE OXKUIAHUE U AUCTIEPCHS — TIIABHBIE ITAPAMETPhI PACTIPEIEIICHHUSI BEPOSTHOCTEH;

2) Her, TpeGyroTCSI TOTIOTHATEBHbIC OIICHKH;



3) Ma;

4) Her;

5) [Ma, Tak Kak mapaMeTpsl pactpeeeH il JOIDKHBI COBITAATh.

Bompoc 26. Uto moka3bIBaeT cTaTUCTHKA c2?

1)  TIpuHaATIEKHOCTH IKCIEPUMEHTAIBHBIX JaHHBIX K HOPMAJILHOMY PacIpeIe/ICHHIO;

2)  PacxoxaeHne Mexay HaONIOIAEMBIMU M O’KHIACMBIMU 3HAYCHUSIMU 9ACTOT MOSIBIICHHS CITy9aifHOM BETHYHMHBI;

3)  IIpuHamIEXHOCTH KCIIEPHUMEHTANBHBIX TaHHBIX K pacupenencuuto [Iyaccona;

4)  IlpuHAISKHOCTh YKCIICPHUMEHTATIBHBIX TAHHBIX K PACTIPEACICHHUIO C2;

5)  PacxoxmeHue MeXIy HaOII0IaeMBIMH H 0)KUIACMBIMH 3HAUCHUSIMHU CITy4alHBIX BETHYHUH.

Bomnpoc 27. Kakoe 3HaueHme JODKHA MIPUHATH CTATHCTHKA C2, 9TOOBI OTOPOCUTH THITOTE3Y 00 OTCYTCTBHH CYIIECTBEHHBIX

pa3Iuuui MeXTy HaOM0JaeMBbIMHU JAHHBIMH U JAHHBIMH, TT0JTy9aeMbIMH HA OCHOBE TEOPETHUECKOTO PACTIPEICIICHUS ?

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

Bompoc 28. Ha uem ocHoBaH kpurepuit Konmoroposa — CmupHoBa?

1) Ha ran6omnpIeir abcomoTHON pa3HUIE MEXKTy SKCIEPUMEHTAIBHBIM U TEOPETHUCCKIM WHTETPaTbHBIMH

pacrpeneneHusIMI;

2)  Ha crarucruke c2;

3) Ha naunGonbIieii abCcoMOTHON pa3HULIE MEX/Y SKCIIEPUMEHTAIbHBIM U TEOPETUUECKIUMH CIy4aiiHBIMU BEJTMYHMHAMM;

4) Ha manmenpmieit abcoMOTHON pa3HUIIE MEXKTy SKCIICPUMEHTAIBHBIM U TEOPETHYSCKIM WHTETPaTbHBIMH

pacrpeneneHusIMI;

5) Ha nan6onbliei abCOMIOTHON pa3HUIIC MEXK/Y YaCTOTAMH SKCIICPUMEHTAIBHOTO U TEOPETHYCCKOTO PaCIpeICICHHUI.

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

4.2. OueHoYHbIE CPeICTBA MPOMEKYTOYHON aTTEeCTAIINU

ITo maucunnimuHE MPEenyCMOTPEHHI 3a4eT W 3k3aMeH. OHHU MpoxomsiT mo Omneram. B kaxkmoMm Omiere OOWH TEOPETHUECKHN
BOTIPOC M OJHO MPAaKTUYECKOE 3aJaHre. 3adeT/>3K3aMeH IPOBOJHUTCSA B YCTHOW / NMHCBMEHHOW M KOMIBIOTEPHOH (opme.
OueHnBaeTcs BIaicHUE MaTEPHAIIOM, €TO CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh MPUMEHATh HYKHbIC 3HAHWS, HABBIKH U YMEHUS
IIPY aHAJIN3€ MPOOIEMHBIX CUTYAlui U PEIICHNH MPAKTHUECKUX 3aTaHUH.

4.2.1. YcTHbBIIi OTBET

4.2.1.1. Ilopsipox npoBeeHNs.

IIpomexyTouHas aTTecTallys HalleJIeHa Ha KOMIUICKCHYIO TIPOBEPKY OCBOEHMsI AUCHUILINHEL. O0ydaronuiics nonydaet
Borpoc(bl)/3aanne(s1) ¥ BpeMs Ha MOAroToBKy. [IpomexyTouHas aTTecTanus IMPOBOAWUTCS B YCTHOM, NMHUCBMEHHOW HIIH
KoMIbloTepHOH (popme. OneHUBaeTCs BiaJICHHE MaTepualioM, ero CUCTEMHOE OCBOCHHE, CIIOCOOHOCTh MPUMEHSTH HY>KHBIE
3HAHMS, HABBIKM M YMEHUS [IPH aHAJIN3€ MPOOJIEMHBIX CUTYallMi 1 PEIICHUH NPaKTHYECKUX 3aJJaHn .

4.2.1.2. Kpurepuu oueHMBaHUS.

KPUTEPUN IS ATTECTAIIMU B ®OPME 5K3AMEHA

OueHkKa «OTJIMYHO» CTABHUTCS, €cJH O0Yy4YaloIMiicsl ITTPOJEMOHCTPUPOBAT BCECTOPOHHEE, CHCTEMAaTHYECKOe M
rmy0okoe 3HaHWE YYeOHO-TIPOrpaMMHOTO MaTrepHuaia, yYMEHHE CBOOOJHO BBINOJHATH 33JaHHSA, IPEIyCMOTPCHHBIE
IIPOTPaMMOif, YCBOMJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JONOJHHUTEIBHON JIMTEpaTypoH, peKOMEHIOBAHHOHN IPOrpaMMoOi
JVCIUTUIMHBI, YCBOWJI B3aWMOCBS3b OCHOBHBIX INOHATHH AWCIMIUIMHBI B WX 3HAUCHWHW JUIi HpHoOperaeMoil mpodeccuw,
IIPOSIBIJI TBOPUECKUE CIIOCOOHOCTH B TIOHUMAaHHM, U3JI0’KEHUH U HCIIOIB30BaHUN YIeOHO-IIPOrPaMMHOTO MaTepHuaa.

OneHka «X0pomIo» CTABMTCHA, €CJM 00y4aloIMiics MIPOAEMOHCTPUPOBAN TOJIHOE 3HAHHE YUEOHO-NPOrpaMMHOIO
MaTepuaja, YCHEIIHO BBIIOIHMI MPEIYCMOTPEHHBIE IPOrpaMMOM  3aJaHMs, YCBOWJI OCHOBHYIO JIMTEpaTypy,
PEKOMEHIOBaHHYIO IIPOrPaMMOM TUCHIUIUIMHEIL, I0Ka3aJl CHCTEMAaTHYECKHH XapaKTep 3HaHUH 10 TUCHUILIMHE U CIOCOOCH K UX
CaMOCTOSTEILHOMY ITOTIOJTHEHUIO U OOHOBJICHUIO B X0JI€ JallbHEHIIeH yueOHO0# paboThl U NpodhecCHOHATILHOM AESTEIBHOCTH.

OueHka «yJI0BJETBOPUTEJIbHO» CTABUTCSH, €CJIM 00y4YaIOIMiicsl TIPOJEMOHCTPUPOBANl 3HAHHE OCHOBHOTO y4eOHO-
IIPOTPaMMHOTO Marepuaia B o0beMe, HEOOXOAMMOM I JalbHeimed y4deObl M mpencrosmel paboTel mo mpodeccun,
CIpaBHJICS C BBITOJHEHHUEM 33aJaHUi, TPEAYCMOTPEHHBIX ITPOTPaMMOii, 3HAKOM C OCHOBHOH JINTEPATYpOH, pEeKOMEHIOBaHHON
IIPOTrPaMMOl AMCIMUIUINHEI, AOIYCTHJI MOTPEIIHOCTH B OTBETE Ha AK3aMEHE W IPH BHIIOJIHECHUH HK3aMEHAIMOHHBIX 3a/laHHH,
HO 00najiaeT He0OXOIMMBIMU 3HAHUSMH JUIS KX YCTPAHEHUS 110]] PYKOBOACTBOM ITPENOIaBATEIs.

OueHka «HeYA0BJIETBOPHTEIBLHO» CTABUTCS, €CJIM 00y4aloUIuiics TIPOIEMOHCTPUPOBAJ 3HAHUE OCHOBHOTO y4eOHO-
NPOrpaMMHOI0 Marepuaia B o0ObeMe, HeOoOXOAMMOM JUIs JajibHeimel y4eObl W mpencrosuield paboTel mo mnpodeccuwu,
CIIPaBWICA C BBIIIOJHEHUEM 3aJaHUil, IPEJyCMOTPEHHBIX IPOTPAaMMOMN, 3HAKOM C OCHOBHOM JIMTEPATYPOM, PEKOMEHI0BAHHOU
MIPOTpaMMOil JUCLHUIUIMHBI, TOYCTHI MOTPEIIHOCTH B OTBETE Ha YK3aMEHE U IPH BHINOIHEHUH dK3aMEHAIIMOHHBIX 3a/IaHUM,
HO 001a7aeT HeOOXOIUMBIMH 3HAHUSAMH I UX YCTPAHEHHS MOJ] pyKOBOJICTBOM IpENoaBaTes.

KPUTEPUN JJIS1 ATTECTAIIMU B ®OPME 3AUYETA

OneHka «3ayTeHO» CTAaBHUTCH, ecau oOyuaromuiicss OOHapyXWMJ 3HAaHHE OCHOBHOTO Y4eOHO-IPOrpaMMHOTO
Marepuaia B o0beMe, HeOOXOAMMOM Ul JaibHEHIIed y4eObl W IpeacTosiiedl paboThl MO CHEeNHalbHOCTH, CIIPABUIICS C
BBITTOJTHEHHEM 3aJaHN i, TIPelyCMOTPEHHBIX MPOTrPaMMO AUCIUIUINHBL.

OueHka «He 324TEHO» CTABUTCH, eCIN 00ydamuuiics oOHApY)XWI 3HAUYUTEIbHBIC POOEIBl B 3HAHUSIX OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO MaTepHaia, JOIYCTHJI NPUHIUIHAIBHBIE OIIHOKKA B BBIMOJIHEHHH HPEIyCMOTPEHHBIX IPOrpaMMOn
3aJaHUi W HE CHOCOOEH INPOJOIDKHTH OOyYeHHWE WM TPHUCTYIHTh 110 OKOHYAHMHM YHHUBEPCHTETa K MNpodeccHOHAIBbHON
JEeATeIbHOCTH O€3 TOMOIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOMICH AUCIIUILINHE.
4.2.1.3. OueHo4yHbIe CpeACcTBA.

Bonpocs! 1J151 yCTHOr0 MJIM MHCbMEHHOT0 0TBETa Ha 3a4eT

1. Moaenu. MoaenupoBanue kak MeToJ mo3Hauust. @opmanu3zanus. Kinaccnpuxarust abCTpakTHBIX MOEIIEH.
KomnbrorepHoe MoaenupoBaHHeE.

2. llenu 1 OCHOBHBIE 3TalNbl KOMIIBIOTEPHOIO MaTeMaTHYECKOr0 MOJeNUpoBaHus. [IpuMeps! Moaenei i pa3auuHbIX
nesel MOAEeIHpPOBAHUS.

3. Oran ¢popmanmzarun. [Tapamerpsr mogenu. Kiaccupukamust Mozeneit mo cBoiicTBaM Ux mapaMeTpoB. PamkupoBanue
IapaMeTpoB. Y CTOHYUBOCTH peIIeHIH. AHATIN3 pPe3yabTaTOB MOAEIHPOBAHUS.

4. PaznmuHBIe TOAXOBI K KITACCU(PHUKAIIMNA MAaTEMaTHIECKIX MOJETICH.

5. OCHOBHBIE BU/IBI CPEACTB KOMIBIOTEPHOT0 MOAEIUPOBaHUs. Buzyanusanus B KOMIbIOTEPHOM MOAEIHPOBAHUH.
AJTOPUTMBI IOCTPOEHHUS TPaUKOB QYHKIMH, TPACKTOPUH IBHKEHUSI 0OHEKTOB.

6. IIpeacraBneHue CKaaspHBIX MOJIEH ¢ NOMOIIBIO U30IMHUN. METOABI YCIOBHBIX I[BETOB, YCIIOBHOI'O KOHTPACTUPOBAHMUS.
[Tpumeps! HCIOJIB30BaHMSI BU3yaIN3allMi B MOJIEIIMPOBAHNH.

7. Ananutrdeckoe MojenupoBanue B ¢pusnke. [Ipumepsl. Knaccudukanus moaeneit mo odneMareMaTHIeCKIM

CBOMCTBaM: JINHEHHBIC U HeMHeHHbIe Moaenu. [Ipumepsl. Jluneapuzanus. MaTterpupoBanue nuddhepeHInambHbIX



YpaBHEHHH.

8. Uncnennoe mozenuposanue. Pa3surue ¢pusndecknx Teopuid. YucneHHbIH skcriepuMenT. Ero B3auMocBs3u ¢ Teopueit
1 1abOpaTOPHBIM 3KCIIEPUMEHTOM. Mo1eJb IBIKEHNUS Tella, OPOLIEHHOTO MO/ YIJIOM K TOPH30HTY.

9. [locToBepHOCTH YNCIICHHOI Moaenn. OrpaHUYeHNS YHCEN C IUTaBAIONIeH TOYKOW KaK MOJEIN NeHCTBUTEIBHBIX YHCETI.
OO0ycTOBICHHOCTH 3a7]a4. Y CTOWYNBOCTD BBIYUCIUTEIBHBIX AITOPUTMOB. AHAIN3 U HHTEPIIPETALNS YUCICHHBIX MOJCIEH.
10. JerepmunnpoBanHbie puzndeckne Moaenu. CBOOOAHOE MaIcHHE TeNNa C YIeTOM COIIPOTHBIICHUS cpeasl. Moaemnb
B3JICTA PAKETHL.

Bonpocs! 1J1s1 yCTHOr0 MJIM NHCBMEHHOT0 0TBETa HA 9K3aMeH

1. Moaenu cIUIOIHBIX cpell. MoenupoBaHue mpolecca TeIonpoBOAHOCTH. [IoHsATHE 0 MeTOie KOHEUHBIX Pa3HOCTEH.
2. MartemaTH4eckue MoJenH B 3kosioriuy. OCHOBHBIE NOHSTHS 9Kosorud. OCOOEHHOCTH M HAIIPaBJICHHS UCTIOIb30BaHUs
MaTeMaTHYECKUX MoJiesiel B Ononorun. Moenb BHyTPUBHI0BOH KOHKYPEHINH B HOIYJISAIHH C JUCKPETHBIM
Pa3MHOKEHHEM.

3. Monenu BHYTpUBHIOBOH M MEXBHI0BOI KOHKYPEHIIMH B MOMYJIALNY C HEIPEPHIBHBIM Pa3MHOXKCHUEM. AHAIN3
MOJIETN MEKBHUI0BOH KOHKYPEHIIUH.

4. mutanoHHoe MojienupoBanye. MoJienp uieansHoro rasa. JBotoluoHHas Mozens "JKu3Hp". OnTUMU3aoHHbIe
MOJIENIH B 3KOHOMUKE.

5. MonenupoBaHHe CTOXaCTUYECKUX CUCTEM, OCHOBHBIE MOHATHUS. MeTO CTATUCTHYECKUX MCTIBITAaHUH (METOT
Mownte-Kapio). Ero npunoskenus. MogenupoBaHue CITy4daifHO BeIMYHUHEI ¢ PABHOMEPHBIM PACTIPEICICHUECM.
dusndeckue reHepaTopsl caydaiHbIX yrcel. [IceBnocnyyaiinsle unciaa. MeTox cepequHbl KBaapaToB. HemocraTku
TICEBIOCITyIaiHBIX TOCIIEI0BATEIHHOCTEH.

6. O011Me METOIbI MOJICIUPOBAHUS AUCKPETHBIX U HEMIPEPHIBHBIX CIIyYaiHBIX BEJIMUMH. [[pUMEpbI CTOXaCTHYECKUX
MoOJeIEen.

7. MogenupoBanue cuctem maccoBoro oociyxuanus (CMO). [IpeaMeT Teopur MaccoBOro 00CTyKuBaHusL. Bup
CMO. IIpumep 3agagu Teopun MaccoBoro odciyxuBanus. @ynknun [Iyaccona. OCHOBHBIE BOIPOCH, BO3HUKAIOIINE TIPH
HMUTAMOHHOM MoaenupoBanuu CMO.

8. MoxemupoBanue quaamuaeckux cucteM (JIC). @a3opas xapakrepmsanus JC. ['apmoHIUecKuii 1 HEMTUHSHHBIN
OCLMILIATOPBL, X (hazoBble mopTpeThl. uccunaruBHble cucteMbl. KauecTBeHHOE MccnenoBanue noseaenus J1C.
Budypxanuu.

9. Xaoc B ntuHaMu4eckux cucteMax. CrieHapuu mepexojaa AeTepMUHUPOBaHHOTO moBeeHus J{C K XaoTHYeCKOMY.
Mexanmsm Deiirendayma. Ero oudypkanuonsas quarpamMmma. HeycToOHIHBOCTh XaOTHYECKHUX 3TanoB dBorormn J[C.
10. Camoopranuzanys B TMHAMHYECKHUX cHcTeMax. JliuccumnariuBHble cTpyKTyphl. CuHepreTrka. CBs3H MEXIY XaoCcoM U
camooprannzanueil. CucreMusiit ananus. [lonstre cucremsl. bonbime 1 ciroxHbIe cHcTeMBbl. J[Ba 1o1xo/1a B TEOPHH
cucreM. OCHOBHbIE IIPUHIIMIIBI CUCTEMHOTO aHaiu3a. Knaccudukanuu cucreM. Poiib MOJIeTMpOBaHHs B CHCTEMHOM
aHaJu3€e U COBPEMEHHON MaTeMaTHKe.

4.2.2. [IpakTUyeckoe 3a1aHue

4.2.2.1. lTopsinok npoBeIeHUs.

[IpakTHdyeckue HABBIKM IPOBEPSIOTCS IyTEM BBINOJHEHHS OOYYAIOUIMMMCA MNPAKTUYECKUX 3aJaHUN B YCIOBHUSAX,
MOJHOCTBIO MJIM YaCcTHYHO TNPHOJIM)KEHHBIX K YCJIOBHMSAM TNpO(EeCCHOHANBHOW JesrenbHOCTH. [IpoBepsieTcsi 3HaHUE
TEOPETHYECKOT0 Marepuaia, HeoOXOIUMOe MUl MPaBMJIBLHOTO COBEPHICHHS HEOOXOIMMBIX NEHCTBHH, yMEHHE BBICTPOHUTH
TIOCJIEI0BATENILHOCTD ICHCTBUI, IPAKTUYECKOE BIIaJICHHE TPUEMAaMU M METOJIAMH PELICHUS MPO(ECCHOHATBHBIX 33/1a4.

4.2.2.2. Kputepuu oueHUBaHUS

OneHka «OTJIMYHO» CTABUTCH, €CIM 00YYAIOLIMICA NPOJEMOHCTPHPOBAI BBICOKHH YPOBEHb OCBOCHHS HABBHIKOB,
JOCTATOYHBIH JUIsl YCTIEIIHOTO PeIIeHNUs 3aa4 MPodhecCHOHATLHON AeATeIbHOCTH.

OneHKa «X0polIo» CTABUTCS, €CJAM 00y4aromuics MPOIEMOHCTPHPOBAT XOPOIIMH YPOBEHb OCBOCHHUS HABBIKOB,
JOCTaTOYHBIN 7S peIIeHust OOJbIIeH YacT 3a1a4 PO eCCHOHATIBHOM eSTETFHOCTH.

OneHka «yAOBJIETBOPUTEIbHO» CTABHMTCH, €CJAH OOYy4YaloOLIMiicsi TPOJEMOHCTPHPOBAT YAOBIETBOPUTEIHHBII
YPOBEHb OCBOCHHSI HABBIKOB, TOCTATOYHBIH IS PEIICHUS OTAEIBHBIX 33134 MPO(EeCCHOHATBLHOMN IS TeIFHOCTH.

OneHka «HeyI0BJIETBOPUTEILHO» CTABUTCS, €CJIU 00ydaroummuiics NMPOIeMOHCTPHPOBAT HEYAOBIECTBOPUTEIHHBIIN
YPOBEHb OCBOCHHSI HABBIKOB, HEZOCTATOUHBIN JJIS pEIIeHH 3a/1a4 PO eCCHOHANBHON AeSITeTbHOCTH.

4.2.2.3. Conep:xaHue OLIEHOYHOTO CPeACTBA

1. PaccMoTpuM NOMyJISAIHIO, pa3MHOXKAIOIIYIOCS TTPOTIOPIIOHAIBHO KOJMUYECTBY 0COOEH, ITPOIYKTHI ee
KHU3HE/ICSTEIbHOCTH NPEBPAIAIOTCS B CPEie OOMTaHUS B 5111, HCTPeOsFonmi oy isiiuio. Haiitu 3aBucumMocTs
KOJIMYEeCTBA 0COOEH OT BpEMEHH.

2. nnuHapudeckuii 6ak IOCTaBJICH BEPTHKAJIbHO M MMEET OTBepcTHe B JHE. [looBHHA BOIBI M3 MOJHOTO Oaka
BBITEKAET 3a 5 MUHYT. 3a KaKoe BpeMs BbITE€YET BCs BoAa?

3. Onpenenuts TeMIiepatypy O€CKOHEUHOTO KpYTJoro MUIMHApa paauyca R, ecin ero HadanmpHas Temneparypa TO,
a Ha TIOBEPXHOCTH IOIAEP)KUBACTCS HyJIeBasi TeMIepaTypa.

4. OnpenenuTbh KPUTHYECKUN pasMep KyOa M3 aKTUBHOTO BEIIECTBA, €CIIHM €r0 Kod(dduimeHT pazMHOKeHUsT O0JIbIIIe
HYJIs, @ KOHLCHTPAIHs BEIECTBA HA BCEX T'PAHAX HMOANCPKUBACTCSI PABHON HYIIIO.



5. ChopmynupoBaTh 3a7a9y O TUIaBJICHUH TBEPAOH (hasbl, 3aHUMAOIICH MOJYIPOCTPAHCTBO X>0 , TPH HATHYUH
TETJIOBOTO TIOTOKA, TIOCTYMAIOIIETO Yepe3 MOBEPXHOCTh X=0

6. IIpeoOpazoBaTh ypaBHeHHE KopTerera-ne @pusa

7. Ilokasats, 9To MoaupuimpoBanHoe ypaBHeHne KopTepera-ne @pusa nMeeT COTUTOHHOE PEIICHHE.

8. HaiiTn aBTOMOAENBHYIO HOACTAHOBKY AJISI OAHOMEPHOTO YPaBHEHUS TEIUIONIPOBOAHOCTH HA TOJyOCH M PEIIUTh
3amady

9. Haiitn conmutoHHOE pelieHne HeIMHEHHOT0 ypaBHEeHHs KoJieOaHuil CTPYHBI

10. Haiitu peruenue ypasHenus /I'Anambepa
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