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Conep:xanue

1. TlepeueHp MIAHUPYEMBIX PE3YNIHTATOB OOYUYCHHS IO MUCIUILIHHE (MOJIYJI0), COOTHECECHHBIX C IUTAHUPYCMBIMH
pesyabTatamu ocBoenus: OITOIT BO

2. Mecro mucrumuianel (Moayiis) B ctpykrype OITOIT BO

3. O0beM muCHUIUIMHBI (MOMYJSI) B 3a4eTHBIX CIWHHUIAX C YKa3aHWeM KOJMYECTBA YacoB, BBINCICHHBIX Ha
KOHTaKTHYIO paboTy oOydaromuxcs ¢ mpernonaBareneM (10 BUAAM yYeOHBIX 3aHITHI) M HAa CAMOCTOATEIHHYIO pPaboTy
oOydJarommxcs

4, Co,uepmaHI/Ie JUCHUIIIINHBI (MO,HyJ'If[), CTPYKTYPHUPOBAHHOC IO TEMaM (pa3z[enaM) C YKa3aHUuEeM OTBCACHHOI'O Ha HUX
KOJIMYCCTBA aKaACMHUYCCKHUX 4YaCOB U BUJI0B y‘I€6HLIX 3aHATHI

4.1. CTpyKTypa 1 TEMaTHYECKUH TUTAH KOHTAKTHOM U CAaMOCTOSITEILHON pabOThI 1O TUCITUTUIHHE (MOYJTIO)

4.2. ConeprkaHre AUCIUTITAHBI (MO JIs)

5. IlepeyeHb y4eOHO-METOJUYECKOTO OOECIICUCHHUS Il CaMOCTOSATENIBLHOM padOThl 00ydaromuxcst N0 AUCIUTUIMHE
(Mogymo)

6. ®OHJT OIIEHOYHBIX CPEJICTB 0 TUCITUTUINHE (MOYJTIO)

7. IlepeveHs mUuTEpaTyphl, HECOOXOIUMOM ISl OCBOCHUS JUCIUATUTAHBI (MOIYJIS)

8. IlepeueHn pecypcoB MH()OPMANMOHHO-TEIICKOMMYHHKAIMOHHOH ceTH "MHTepHeT", HeOOXOANMBIX /I OCBOCHHS
JMCIUILTHHBI (MOJTYJIs)

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

10. TTepeueHp HHGOPMAILIMOHHBIX TEXHONOTHH, HCIOIB3YEMbIX MPH OCYIIECTBICHHH 00pa30BaTeNbHOrO MpoLecca no
JUCUHUILTHHE (MOMYJII0), BKIOYAs MepeveHb MPOrPaMMHOI0 00eCIeueHUs] 1 HH)OPMAIMOHHBIX CIPABOYHBIX CHCTEM (IPH
HEO0OXO0ANMOCTH)

11. Onucanue MaTepraabHO-TEXHHYCCKON 0a3bl, HEOOXOAUMOM sl OCYIIECTBICHHS 00pa30BaTEIBHOTO MpoIiecca Mo
JTUCIUILINHE (MOIYJIIO)

12. CpencTBa amanTaiyy IpernoaaBaHusl JUCIUILTAHB (MOYTIA) K TOTPEOHOCTSIM 0OYJAIOIIMXCS HHBATUIOB M JIHI] C
OTrPaHUYCHHBIMH BO3MOKHOCTSIMH 310POBBSI

13. TIpunoxxenue Nel. @OHA OLIEHOUHBIX CPEACTB
14. ITpunosxxenue Ne2. [Tepedens aurepaTypbl, HEOOXOIMMOMN IS OCBOCHUS JTUCIIUILTAHBI (MOJTYJIS)

15. Tpwroxkenne Ne3. Ilepedenr WHGOPMANMOHHBIX TEXHOJOTHH, HWCTIONB3YEMBIX IJII OCBOCHHS JHCITUTUTHHBI
(MomyJIsT), BKJTFOUAsI IEpedeHb MPOrPaMMHOTO o0ecTieueHusT M HH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM



[Iporpammy aucuuIIMHB pa3pabortan(a)(u) k.H. (moment) YcmanoB W.T. (Kadempa MaremaTHkd W TMpUKIaIHON
WHPOPMATUKH).

1. IlepeyeHb mNJIAHHUPYEMBIX pe3yJbTATOB OO0Y4YeHHUS] MO JUCHMILUIMHE (MOIYJII0), COOTHECEHHBIX ¢
IJIaHUPYyeMbIMH pe3yJbTaTamu ocBoenuss OIIOII BO

OO0yuaronuiics,, 0CBOMBIINHI TUCIUILIMHY (MOIYJIb), IOJDKEH 00J1alaTh CIIeTyIONIMMHU KOMITETCHIHSMU:

Mudp Pacundposka
KOMIIeTeHUHHU npuodperaeMoii KOMIETEHIIUH
OIIK-1 CriocoOeH NMPUMEHTh €CTECTBEHHOHAYYHBIC M OOIIECHHKCHEPHBIC 3HAHHS, METOJBl MAaTEMaTHYECKOTO

aHamM3a W MOJCTHMPOBAHHUS, TEOPETHYECKOTO W JKCIEPHMEHTAFHOTO  HCCIENOBAHHUA B
poheCCHOHATBHO NeTeTFHOCTH

OIIK-1.1 3HATH CITOCOOBI MPUMEHEHHUS €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX 3HAHWH, METOIOB
MaTeMaTHYeCKOTO aHali3a U MOJISTUPOBAHHS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS B
mpodeccroHabHOM NeITeIbHOCTH

OIIK-1.2 'YMETh MPUMEHSTh €CTECTBCHHOHAYYHBIC U OOIICHH)KEHEPHBIC 3HAHUS, METOJIBI MATEMATHYECKOTO
AHAIM3a U MOAETUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEI0OBAHUS B
podeccnoOHATLHOM NesATEIbHOCTH

OIIK-1.3 IBriasieTh CIOCOOHOCTHIO IPUMEHSTh €CTECTBCHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUS, METOIBI
MaTEeMaTHUECKOT0 aHaJIM3a U MOAETUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO HCCIEI0BAHUS B
PO eCCUOHATBHOM NEeITEIbHOCTH

OIIK-6 Crocoben AHAJIU3UPOBATH U pa3pa6aTLIBaTL OpPraHru3alluOHHO-TEXHUYCCKUEC U DKOHOMUYCCKUC IMTPOLECCH]
C IPUMCHCHUEM MCTOJ0B CUCTECMHOI'O aHaJIN3a U MATEMATUICCKOTO MOJACIINPOBAHUA

OIIK-6.1 3HATH CITOCOOBI aHAIH3a B Pa3paboOTKH OPTaHU3AIMOHHO-TEXHHUECKUX H SKOHOMHYECKHX TPOIIECCOB C
MPUMEHCHUEM METOJIOB CUCTEMHOTO aHAITN3a M MATEMAaTHIECKOTO MOJICIIAPOBAHHSL.

OIIK-6.2 [YMeTs aHanmm3upoBaTh B pa3pabaThiBaTh OPraHU3aAMMOHHO-TEXHUIECKHUE M SKOHOMHUYECKHE MPOIECCHI C
[MPUMEHEHUEM METO/IOB CHCTEMHOTO aHAIN3a U MaTeMaTHYECKOTO MOJICTUPOBAHNSI.

OIIK-6.3 Brnageth CcMOCOOHOCTHIO aHANW3UPOBATh W pa3pabaThiBaTh  OPraHU3AIMOHHO-TEXHUYECKHE U
PKOHOMHUYECKHE MPOLIECCHl C TNPUMEHEHHEM METOJOB CHUCTEMHOTO aHallu3a M MaTeMaTHYeCKOTro
MOIeTpOBaHHSI.

OO0yuarontuiicsi, OCBOMBIINN JUCIHILINHY (MOIYJIb):

JloJDKeH 3HATh:

pallMOHANBHBIC  CIIOCOOBI  NPUMCHEHUS  CCTCCTBCHHOHAYYHBIX  3HAHHWW, OCHOBBI ~MaTeMaTWKH, (U3UKH,
BBIYUCIIUTEIBHON TEXHUKH U MPOTPAMMHPOBAHKS;

COBPEMECHHBIE CITOCOOBI aHAIM3a M pa3pabOTKKA OPraHU3alHOHHO-TEXHHYCCKUX MPOIIECCOB C MPUMEHEHUEM OCHOBHBIX
METO0B MaTeMaTHYCCKOTO MOCIHPOBAHNS, OCHOBHBIC MATEMATHUYCCKHE MOICIIH BO3MOXKHBIE CEPhI X MTPHIOKCHHH.

JlomkeH yMeTh:

panyoHaJbHO TPUMEHATH ECTCCTBEHHOHAYYHbBIC 3HAHWS, PEUIaTh 3aJadd BBYUCIUTEIHHOTO M AHATHTHYECKOTO
XapakTepa B 00JIaCTH MAaTeMaTHYCCKOTO MOJICITUPOBAHNS;

AHATM3UPOBATh M CAaMOCTOSTEIHHO IO 3aJaHHOMY QITOPUTMY pa3padaThiBaTh OPTraHU3AIMOHHO-TCXHUICCKHE
MPOLECChl € TMPUMEHEHHEM OCHOBHBIX METOJIOB MaTeMaTHYeCKOro MOJAENUPOBAaHHWS, peulaTb CTaHAapTHHIE
npogeCCUOHANBHBIC 33]Ja4d C IPUMECHCHUEM METOJIOB MaTEMAaTUYECKOTO MOJICITHPOBAHUS.

JlomkeH BIaaeTh:

CIOCOOHOCTBIO PAIlOHAIFHO IIPUMEHSITh €CTECTBEHHOHAYYHBIC 3HAHWS; HABBIKAMU MCCIICIOBAHHUS MaTEMaTHUYECKUX
MOJIeJIeH peIIeH s MPaKTHIECKIX 3a/1a4 METOJaMH MaTeMaTHIECKOro aHaiuu3a u auddepeHnnanbHeIX ypaBHEHUIT,

CIIOCOOHOCTBIO aHATM3UPOBATh M CAMOCTOSITEIBHO IO 33JlaHHOMY AalTOPHUTMY pa3padaThlBaTh OPraHU3alMOHHO-
TEXHUYECKHE MPOIECCH ¢ TPUMEHEHHEM OCHOBHBIX METOJIOB MaTEMAaTHIECKOTO MOJCITUPOBAHUS, METOAAMH PEUICHUS 3a1a4
1 JIOKa3aTelbCTBA YTBEPKACHUN B 3TOH 00IACTH.

2. MecTo qucuumiuHbl (MoayJisi) B ctpykrype OIIOII BO

Jannas jmucnurmmHa  (Momynb) BkimodeHa B pasgen  "B1.0.04.06 JIuctmrmummHbl  (MOayim)'  OCHOBHOM
npodeccnonansHOM obOpazoBaTenbHOM mporpamMmbl 09.03.03 "TlpuxmagHas wHpopmarnka (IIpukmagHas wHpOpMAaTHKA B
IKOHOMUKE)" u OTHOCHUTCS K 00s13aTEILHBIM IUCLMILINHAM.



OcBanBaercs Ha 4 kypce B 7, 8 cemecTpax.

3. O0beM AMCHUIIMHBI (MOAYJf) B 3a4eTHBIX €IMHMLAX € YKa3aHMEM KOJIHYeCcTBA 4YacoB, BbIAEJEHHBIX Ha
KOHTAKTHYI0 pa6oTy o0ydalommxcsi ¢ npemnogaBaTreneM (M0 BHAAM YYeOHBIX 3aHATHI) W Ha CAMOCTOSITEIBHYIO
padoTy o0y4arommxcs

OO0mas TpyI0eMKOCTh TUCIUILTHHEI COCTABIISICT 7 3a4eTHBIX(bIC) eanHUI(bI) Ha 252 yaca(oB).

KonraktHas paborta - 28 daca(oB), B TOM umcie Jieknuu - 12 daca(oB), mpaktmdueckue 3aHatus - 0 dgaca(oB),
JTabopaTopHble paboTsl - 16 yaca(oB), KOHTPOJIb CAMOCTOSATENBHON paboThI - 0 yaca(oB).

CamocrositensHast pabota - 211 gaca(oB).
Kontpons (3auér / 3x3amen) - 13 gaca(oB).

Dopma MPOMEKyTOUHOTO KOHTPOJISI UCHUIUIMHEL: 3a4eT B 7 CeMecTpe; 3K3aMeH B 8 cemecTpe.

4. Conep:kaHue JTUCHMILIAHBI (MOAY.JIs), CTPYKTYPHPOBAaHHOE 0 TeMaM (pa3fesiaM) ¢ YKa3aHHeM OTBeJAeHHOI 0
HA HUX KOJHYeCTBA aKaJeMHYeCKHX YaCOB M BH/I0OB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa H TeMaTH4YeCKHIl IUIaH KOHTAKTHOH M CAaMOCTOSATEIbHOI pa0éoThl 10 JUCHHUILINHE (MOLY.II0)

Buasb! u yacel
KOHTAKTHOM padoThI, g
HX TPYAOEMKOCTH S
(B yacax) 8
3 :
3 g & A
N Pa3nen! AU CHUILIHHDI / "E" § = 5
MoOTyIst S g g E 2z =
= % 3 ga S
= ] <
= = O
1 Tema 1. HekoTopsie n3BECTHBIE MOIEIN MaTeMaTHUECKOM 7 2 0 2 34
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2. |Tema 2. 3agaun XUMHIECKOH KHHETHKH 7 2 0 2 34
3. |Tema 3. MatemaTnueckas Teopusi 00pbOBI 32 CyIIECTBOBaHHE 7 2 0 2 28
4. [Tema 4. MoaenupoBaHue mporieccoB qUQPy3nu U mepeHoca 7 2 0 4 26
5. |Tema 5. Henunelinsie Mmoaenu 8 2 0 4 59
6. |Tema 6. Jlunamuika copOLIMU ra30B 8 1 0 1 15
7. [Tema 7. MoaenupoBaHHE CIOKHBIX 00HEKTOB 8 1 0 1 15
Mrtoro: 252 4. (u3 HuX 13 4. KOHTPOJIb) 12 0 16 211

4.2 Coaep:xkanue TUCHUILIUHBI (MOIYJIs1)
Tema 1. HexoTopble H3BeCTHBIE MO/IeJIM MaTeMaTH4YecKoi pUu3uKu

Konebanns kameprtoHa. 3amaua Credana. 3agaya Credana mpencrasisier coOoi 0coObIi BUI KpacBOH 3alauul s
i depeHInaNIbsHOTO0 YpaBHEHUS B YaCTHBIX NTPOM3BOAHBIX, ONMCHIBAIONIas H3MEHEHHE (Da30BOT0 COCTOSIHUSI BEIIECTBA, IPU
KOTOPOM IT0JI0KEHHE TPaHMIIBI pas3zena (a3 u3MeHseTcs co BpeMeneM. Hannune rpanun pasnena Mexay ¢azamu, KOTOpbIe
HE 33/1al0TCA SIBHO M MOTYT CMEIIAaThCA CO BPEMEHEM, SIBIISICTCS XapaKTEPHOW OCOOEHHOCThIO Takux 3ajgad. CKoOpocTb
CMelIeHNs MeX(a3HBIX TPaHUIL] ONIPEEIIETCS JOMOTHUTEIBHBIM YCIOBUEM Ha TPAHUINE pasjena ¢as, YTo IPUBOAUT 3a1ady
K HEJINHEMHOMY BH]Y.

Tema 2. 3agaun XUMHYECKO KHHETHKHA

BproccensTop. Peaknus benoycosa - XKaboTHHCKOTO - KIIacC XMMHUYECKUAX PEAKITUH, IPOTEKAIONIUX B KOJeOaTeIbHOM
pexxuMe, TP KOTOPOM HEKOTOpBIE IMapaMeTpbl peakuuu (IBeT, KOHIICHTpAIMs KOMIIOHCHTOB, TeMIlepaTypa H Ap.)
U3MCHSIOTCS TEPUOTUYCCKH, 00pasysl CIO0XKHYH NPOCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY pEakIMOHHON cpenbl. [lpu
OTPENICIICHHBIX YCIIOBHUSX 3TH CHCTEMBI MOTYT JIEMOHCTPUPOBATH OUYCHb CIOXHBIC (DOPMBI MOBEACHHUS OT PETyJSPHBIX
MCPUOTUYCCKUX JIO XAOTHYCCKUX KOJCOAHMA W SBISIOTCS BaXXKHBIM OOBEKTOM HCCICIOBAaHHS YHUBEPCATBHBIX
3aKOHOMEPHOCTEN HETMHEHHBIX CHCTEM.

Tema 3. MaTemaTu4yeckasi Teopusi 60pb0bI 32 CylIeCTBOBAHUE

CucteMa "XWIMHUK - XKepTBa" - CIIOKHAS IKOCHCTEMA, NIl KOTOPOH peaIn30BaHbI JOJTOBPEMEHHBIE OTHOIICHUS
MEXIy BHIAMH XHIIHAKA W JKEPTBbI, TUIIMYHBIA MpUMep KO3BOMOIHMU. OTHOUICHHS] MEXIY XHUIIHUKAMH M HX KEPTBaMH
Pa3BHUBAIOTCS UKIHYECKH, SIBIISSICH WILTIOCTpPAIME HEHTPanbHOTO paBHOBECHS. MoJIellb COBMECTHOTO CYIIECTBOBAHUS JIBYX

MOJIOTUYECKUX BUIOB (MOMYJISALHMiT) THIA ""XUIHUK - KepTBa" Ha3bIBACTCS TAK)KE MOJICIh JIbTEPPHI - JIOTKH.
6uomornuec OB (TI0 a" epTBa" HA3BIBACTCS TaKKe MOAEbI0 BoibTe Jlo

Tema 4. MoaeaunpoBanue npoueccoB 1u¢dy3nu u nepeHoca



MaremaTHuecKoe MOJIEIMPOBAHIE SKOCUCTEM SABISETCS HAYIHBIM HAIlPaBJIEHHEM, KOTOPOE CTAHOBUTCS JCHCTBEHHBIM
annapaToM MO3HAHMS 3KOJIOTHYECKHUX MPOLECCOB, MPHONMKAET K OCYIIECTBICHUIO NMPAKTUKH yNpaBieHUs: uMu. [lono6HbIe
MOJIETIH coaepKaT B cebe MH(POPMALMIO KaK alpHOpHYIO, 3aKIIOUCHHYI0O B CTPYKTYpE MaTeMaTHYeCKOW Mopaenu (THl
i depeHInaNIbsHOT0, MHTETPAJIbHOTO, Pa3sHOCTHOTO, 0aJaHCOBOTO WM APYroro ypaBHEHHs), Tak M WH(opmanuio,
coJIeprKalytocs B mapaMeTpax (koadduimenrax) Moiesi, KOTOpBIE ONPENEISIOTCS U3 OIBITHBIX TaHHBIX.

Tema 5. HetuHelHbI€ MOAEIH

VYpasuéuue Kopreséra - ne Oprza - HelMMHEHHOE YpaBHEHUE B YACTHBIX MPOU3BOJIHBIX TPETHETO MOPS/IKA, UTPAIOIIEE
Ba)XHYIO POJIb B TCOPUH HEIMHCHHBIX BOJH, B OCHOBHOM T'HJIPOAMHAMHYCCKOTO MPOUCXOXKICHHS. BriepBrie OBLIO MOTYyYCHO
Kozedpom Byccmneckom B 1877 romy, HO moapoOHBI aHAM3 OBIT MpoBeaeH yxke Junepukom Kopreserom u I'yctaBoM me
®pmom B 1895 romy. Hns ypaBuenus KopteBera - ne @dpusa HaleHO OOJNBIIOE KOJIMYECTBO TOYHBIX PEIICHHMH,
MPEICTABISIONNX COOOH CTallMOHAPHBIC HEMTHHEHHBIC BOJTHBI.

Tema 6. [luHaMuka copOuum razos

3amaua ['ypca - 9T0 pa3sHOBHAHOCTH KPAaeBOW 3ajadud sl THHCPOOIMYECKUX YPABHEHHH W CHCTEM 2-TO HOPsIKa C
JBYMsI HE3aBHCHUMBIMH IIEPEMEHHBIMHU II0 JAHHBIM Ha JBYX BBIXOJSIIMX W3 OJHOW TOYKHM XapaKTEPHCTHUECKHX KPHBBIX.
[IprMeHNTENBHO K YaCTHOMY THUIEpOOIMYECKOMY YPaBHEHMIO BTOPOTO MOPsAKA C JBYMSI HE3aBUCUMBIMHU NIepeMEHHbBIMY, b.
Puman mpemyoxun "Merox uHTerpupoBaHus Pumana". [l mpuMeHEHHS MeTola HEeoOXOAWMO IIOCTPOHTH (DYHKIUFO
Pumana, sBsIONIyroCs pelIeHreM CIIeUalbHON XapakTepucTuieckoi 3agaun Ko,

Tema 7. MoaeJnpoBaHHe CI0KHBIX 00bEKTOB

Ousnveckn "Oe3onacHbIA" snepHBIA peakTop. ['maponornueckuii "OGapbep”" HPOTHB 3arpsi3HEHHS TPYHTOBBIX BOJI.
CioxHBIE PEXXUMBI OOTEKaHHS TEJ Ia30M. DKOJOTHYECKH MPHEMJIEMbIe TEXHOJIOTUH CKHIaHUS YIJIEBOJAOPOIHBIX TOILIHB.
Henuneitabie 3¢ (hekTh B 1a3epHOM TepMosiiepHoi miazme. KimumaTuaeckue mociencTBus suepaoro koundmukra. [Tporeccsr
B TIEPEXOAHON SKOHOMHUKE. TOTamUTapHbIC ¥ aHAPXUIECKUE IBOTIOLUH PACTIPEICIICHNS BIIACTH B HEPAPXUSX.

5. IlepeyeHb Yy4eOHO-MeTOAMYECKOr0 oOecmedeHUs] AJA CAMOCTOATEIbHOH PadoThl o00y4aroUIUXcsl MO
JUCUHUILTHHE (MOAYJII0)

CaMocrosiTenpHass paboTa OOYYAOMIMXCS BBIIONHSACTCS 10 3aJaHHI0 W TPU  METOIUYECCKOM PYKOBOJICTBE
mpernoaBaress, Ho 0e3 ero HemocpeICTBCHHOro yyactus. CaMocTosITenbHas paboTa moapa3AeseTCs Ha CaMOCTOSITEIbHYIO
paboTy Ha ayIUTOPHBIX B3aHATHUSAX M HAa BHEAYIUTOPHYIO CaMOCTOATCNBHYIO paboTry. CamocrosTenpHas padoTa
00y4JaromuXxcsi BKJIIOYAET KaK MOJHOCTHIO CaMOCTOSITEJIBHOE OCBOCHHE OTHENBHBIX TeM (pa3[esioB) IUCLUILIHHBI, TaK H
mpopaboTKy TeMm (pa3ielioB), OCBaWBaeMbIX BO BpeMs ayauTopHOW paboTel. Bo Bpems camocTosiTenbHOW pabOThI
o0ydJaroliyecss YHUTAlOT M KOHCIEKTUPYIOT Yy4YeOHYIO, HAy4YHYI0 W CIPaBOYHYIO JIUTEPATypy, BBINOJHSIOT 3aJaHusl,
HarpaBjeHHbIC Ha 3aKpelyICHWEe 3HaHUKW M OTPabOTKY yMEHHMH M HABBIKOB, TOTOBATCS K TEKYILIEMY W MPOMEKYTOYHOMY
KOHTPOJIIO 110 AUCIUILINHE.

OpraHu3anys caMOCTOSATENFHOW PabOThl 00YYAIOUINXCS PErIAMCHTUPYETCS HOPMATHBHBIMH JOKYMCHTAMU, Y4eOHO-
METOAMYECKOH JIUTEPaTypoil U IEKTPOHHBIMH 00pa30BaTEeIHHBIMI PECYPCaMHU, BKITFOTas:

[Mopsinok opraHM3anMy M OCYIIECTBICHHS OOpPa30BaTEIbHOM AEATEIBHOCTH IO 00pa3oBaTENbHBIM MpOrpaMMaM
BBICIIET0 00pazoBaHWss — MporpamMmaMm OakajnaBpuara, HporpaMMaM CHENHalUTETa, I[IPorpaMMaM MaricTpaTypsbl
(yTBeprkaeHHBIH prka3oM MUHHCTEPCTBAa HAYKH U BbIciiero oopaszoBanus Poccuiickoit @enepanuu ot 6 amnpens 2021 roga
Ne 245)

IMTucemo MununctepcrBa obpaszoBanus Poccuiickoit @enepammn Nel4-55-996un/15 ot 27 nosops 2002 1. "OO6
AKTUBHU3AIMH CAMOCTOSATCIFHON paOOTHI CTYICHTOB BBICIINX YICOHBIX 3aBEICHUN"

VYcraB peneparbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO 00Opa3oBaTenbHoro yupexaenus "Kazanckuii (IIpuBomkckmif)
(henepanbHBIA yHUBEPCUTET"

[TpaBuna BHyTpeHHEro pacnopsaka (efepantbHOro rocyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS
BBICILIETO MpodeccronanbHoro obpasoBanus "Kazaunckuii (IIpuBosnkckuiil) denepanbHblil yaHuBepcureT”

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) ¢geaepaiabHOro yHUBEpCUTETA

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

@DOHJ ONEHOYHBIX CPEACTB MO IUCHUIUINHE (MOAYNIO) BKIIIOYACT OLEHOYHBIC MAaTEpHajbl, HAlpaBICHHBIE Ha
TIPOBEPKY OCBOCHHS KOMIIETCHIWH, B TOM 4YHCIE€ 3HAHWH, YMEHWHA W HaBBHIKOB. DOHI OIICHOYHBIX CPEACTB BKIIOYAET
OIICHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS M OIICHOYHBIE CPEACTBA IIPOMEKYTOIHOH aTTeCTaIlHH.

B ¢onze O11eHOYHBIX CPECTB COAEPIKUTCS CIeAyIoIast HHPOpMAaIs:

- COOTBETCTBHE KOMIIETCHITUI IUTAHUPYEMBIM pe3yIbTaTaM 00y4eHHs 10 TUCIHUILIHHE (MOJIYIIIO);
- KPUTEPUH OLICHUBAHHS CPOPMUPOBAHHOCTH KOMITETCHIIHH;

- MeXaHMU3M (OPMHUPOBAHUS OLEHKH 110 JUCLUITIHHE (MOIYJIIO);

- OTIMCaHUE MOPSAKA IPUMEHEHHS U IPOLICAYPHI OIICHUBAHUS TS KaXKIOTO OIIEHOYHOTO CPEICTBA;
- KpUTEPHUH OLIEHUBAHUS IS KQXKJJOTO OLIEHOYHOT'O CPENICTBA;

- coIep)KaHHE OIEHOYHBIX CPEACTB, BKIIOYas TPeOOBaHWS, NPEIbABISIEMbIE K JCHCTBHAM 00ydalOMIMXCH,



JEMOHCTPHPYEMBIM pe3yIbTaTaM, 3aJaHNs Pa3IMIHBIX THIIOB.

cDOH,H OLICHOYHBIX CPCACTB IO JUCHUIIJIMHC HAXOJAUTCA B HpI/IJ'IO)KeHI/II/I 1k nporpamMme qUCHHUIITIUHBI (MO[[yJ'IIO).

7. llepeyeHb JuTEpaTYypPbl, HEOOXOAMMOM AJIs1 OCBOECHHS TUCHHUILINHBI (MOTYJIsT)

OcBoeHHE AWCHMIUIMHBI (MOIYJIsI) MpPEAINoJiaraeT M3ydeHHe OCHOBHOM M JONOJHHUTENBHON Y4eOHOW JHTEpaTypHl.
Jluteparypa MOKeET OBITh JOCTYIHA OOYYaIOIIMMCS B OTHOM M3 JBYX BapHaHTOB (10O B 000MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 dJIEKTPOHHbIE OMOIMOTEYHBIE CUCTEMbl Ha OCHOBAaHMH 3aKmodeHHbIX KOY norosopos
C MPaBOOOIATATEIIMH;

- B meyaTHOM BHje - B HayuHoit 6ubnmoreke Emabyxckoro mactutyTa KOY. OOyuaroniuecs: moiaydaroT yaeOHYIO
auTepatypy Ha aOOHEeMEHTE IO YHTaTelIbCKUM OWieTaM B COOTBETCTBHM C TpaBWJIaMHM Toib30BaHus HayuHoi
OuOIMOTEKOMH.

DJIEeKTPOHHBIC M3/IaHMs JOCTYITHBI TUCTAaHIMOHHO M3 JI000W TOYKM TPH BBEAECHHM OOYYAIOIIMMCS CBOETO JIOTHHA U
napojis OT JHMYHOrO KaOuHeTa B cucTeMe "DIEeKTpOHHbIH yHuBepcuteT". [IpM HCIONB30BaHMM NEYATHBIX H3JaHUI
OubmMoTeyHbl (OHA JOJDKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacdyera He MeHee 0,25 sk3eMrunipa Ha KaJoro
o0ydarolierocst U3 4ucia JIAL, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO JUCIHUITINHY.

[epeuens y4eOHOM nuTEpaTyphl, HCOOXOAMMOH JUISI OCBOCHHS AUCIMIUIMHEI (MOAYIs), HaxoanTes B [Ipunoxkenun 2 x
paboueil mnporpamme auCUMIUIMHBL. OH TOUICKUT OOHOBJICHUIO IIPM H3MEHEHHM YCJIOBHH aoroBopoB KDV ¢
npaBooOafaTeNsIMA  OJIEKTPOHHBIX M3JaHMH M TPH W3MEHEHMHM KoMIUlekToBaHus (oHnoB Hayunoit Ombiamorexn
Enabysxckoro nactutyta KOV,

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

BBenenne B MaTeMaTHUECKOE MOJISIUPOBaHKe - https://www.intuit.ru/studies/courses/2260/156/info

Kommsrorepaoe MoaennpoBanue - https://www.intuit.ru/studies/courses/643/499/INFO

OCHOBBI MaTEMaTHIECKOTO MOJICTUPOBaHU - https://www.intuit.ru/studies/courses/66/66/info

9. MeTonnyeckue yKa3aHus 1Jis1 00y4YalOUIUXCH M0 OCBOEHHMIO IUCUMIIMHBI (MOLYJIs1)

Bupj pa6or MeToanyeckne peKoMeHAauu

JICKIAH Crnemyer BeCTH KOHCIIEKT JIGKIIMU U O3HAKOMHUTBCS C JIUTEPATypoil peKOMEeHIyeMon I pouteHus. Ecim
BO3HHKAIOT TPYIHOCTH B MOHUMAHWHU JICKIIMOHHOTO MaTepHaia CleLyeT oOpaTUThCS K MPENoaBaTelo,
KOTOPBI dYHTaeT JeKOuH. J[Ig ycrmemHoro ycBOSHHS JIEKIHOHHOTO MaTepHhaia, Heo0X0IuMOo
npopabaTeiBaTh MaTepHal, MPOBOAUTH MOAPOOHBIH BBIBOJ (OPMYJ, B TOM Ciydae, €CI 3TO He ObLIO
CAETaHO Ha MPenoAaBaTeIeM Ha JIEeKIHN.

nmabopaTopHsie | 11 ycrenrHoro BHIOJIHEHHS Tab0paTOPHBIX padoT TpedyeTcst u3yduTh MaTepuai jJeknui. [Ipuctynats x

paboThI BBITTOJIHEHUIO JTA0OPaTOPHON pabOTBl MOXKHO IIOCJE€ TPENBAPUTEIHBHOTO IPOYTEHUS TEOPETHUECKOTO
MaTepuaiia. BBIMONHEHWE CIEAYyeT TPOBOIAWTH PYKOBOJACTBYSCH TOPSIKOM pPabOTHL. Y CIEIIHOE
BBHINOJTHEHHE Ja0OpaTOPHON paboOTHl O3HAYAeT, YTO CTYACHT BBIMOJIHWI OCHOBHYIO pPabOTy, a Takxke
OTBETHJI Ha BOIPOCHI HJIH BBHITIOJHWII JOMOJHUTEIBHEIC 3aJaHHUS.

camocrtos- | CamocTosiTensHasi paboTa CTYJCHTOB MO IUAAKTUYECKOH CYTH MPEACTaBISET cOO0 KOMIUIEKC yCIOBHH
TenbHas paboTa| 00ydeHns, OpraHU3yeMbIX IpeNoaBaTeIeM M HaIpaBICHHBIX Ha CaMOIIOATOTOBKY yYalIuxcs. YdeOHas
JESITETbHOCTD TPOTEKAeT O3 HEMOCPEICTBCHHOTO YyYacTHsl MPEIOAaBaTells U 3aKII09acTcs B MpopaboTKe
JIEKLIMOHHOTO MaTepuaia, MOArOTOBKE K YCTHOMY ONPOCY U TECTUPOBAHUIO, K MPAKTHUECKUM 3aHSATHSIM;
U3yYCHUH Y4eOHOW JTUTEPaTypPhl U3 OCHOBHOTO U JIOTIOJIHUTEIFHOTO CITHCKA.

3a4geT [Ipu moaroToBKe K 3a4eTy HEOOXOAMMO MPOCMOTPETH MPOTPaMMy Kypca, C HEeNbI0 BBIABICHHS Hamboiee
MPOOJIEMHBIX TEM, BOIPOCOB, KOTOPBIC MOTYT BBI3BATh TPYAHOCTHU MPH MOATOTOBKE K 3aueTy. [Ipopemars
TECTOBBIC 3aJlaHM, MPEUIOKECHHBIC B YUCOHO-METOIMYCCKOM KoMIUIeKce. [Ipu 3ToM miist 3 pEeKTHBHOTO
3aKpeIuIeHUs] WHPOPMANMU TEpBBIH pa3 03 HCHOJb30BAHUSA YYEOHBIX MATEpPHAalOB, BTOPOH pa3 ¢ WX
WCIIOJIb30BaHUEM.

SK3aMEH DK3aMeH MPOBOANTCS B YCTHOH (hopme 1o OmieTaM, B KOTOPBIX COZIEPKATCSI BOIIPOCHI (3aaHus) TI0 BCEMY
pasgeny aucuuniauHbl. OLIEHUBAeTCA BIAJCHUE TEOPETUUYECKUM MaTEpUAllOM, €r0 CUCTEMHOE OCBOCHME,
B3aUMOCBSI3b OCHOBHBIX IOHSATHH JUCHHUIUIMHBI, CIIOCOOHOCTH NPUMEHSTH 3HAHHUS U YMEHUS TIPH PELICHUH
NPaKTHYECKNX 33aHUH, NPHOOpPETEHHE HABBIKOB CAMOCTOSTENILHOM padoTHI. [l HOATOTOBKU K K3aMEHY
PEKOMEHyeTCsl HOBTOPUTH BECh YUE€OHBINH MaTepHuall 10 JUCIUILIMHE, a TaK)Ke HCIOIb30BaTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEPATYPY, NHPOPMALNIO U3 PEKOMEHI0BaHHBIX MHTepHET-pecypcoB.

10. IlepeyeHr WHGOPMANMOHHBIX TEXHOJIOTHi, MCIOJIb3yeMbIX MPH OCYIIECTBJICHHH O00pa30BaTeJbLHOIO



npomecca mo AUCHUIIMHE (MOIYJII0), BKJIOYasi INepedeHb NPOrpaMMHOr0 oGecnedyenusi ¥ HHGOPMAIMOHHBIX
CIPaBOYHBIX cHCTeM (ITPU HEOOXOTUMOCTH)

[lepeuenp MHGOPMAMOHHBIX TEXHOJIOTHH, HCHONB3YEMBIX INPH OCYIIECTBICHHH 0Opa30BaTENHHOTO Mpolecca Io
JUCIUIDIMHE (MOJYJII0), BKIIIOYasi INEpedeHb HPOrpaMMHOTO OOecredeHuss M HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npezcTasieH B [Ipnnoxxennn 3 x paGodeld mporpaMme JUCHUIUTAHBI (MOJYJIS).

11. Onucanue MaTepHaJbHO-TEXHHYECKOH 0a3bl, HeEOOXOAMMON /ISl OCylIecTBJIeHHs 00pa30BaTeIbHOr0
npouecca no JHCHHILINHE (MOAYJTI0)

VYuebnsie ayauropun Ne 60 (423600, Pecybnuka Tarapcran, r. EnaOyra, yn. Kazanckas, a. 89) s npoBeneHust
3aHATUI JEKIMOHHOIO THIA, 3aHATUH CEMUHAPCKOTO THUIMA, TPYNMOBBIX U HHIMBHIYAIbHBIX KOHCYJIBTAllUH, TEKYIIEro
KOHTPOJISI ¥ TIPOMEXYTOYHOH aTTECTAIMH, IMOMEIICHHUE JUIS CaMOCTOSATENbHOW paboThl. KoMrurekt mebenu (1mocamzodHbIX
mect) 29 mT. Kommiekr mebenu (mocamouHbIx MecT) s npenoaasarens | mr. KomnbrorepHslit kinace: Komnbloreps! intel
core 15 15 mrt. Monutops! ViewSonic 22d 15 . [Ipoexrop EPSON EB-535W 1 mwt. UnTepaktuBnas nocka IQBoard DVT
TNO082 1 mr. Tpubyna 1 mt. Konaumonep 1 wt. Hacrennsie non ku 6 mr. [llkad aByxcTBopuatslii ¢ noiakamu 1 mr. Beo-
kamepa | mT. Beixon B VHTepHET, BHYTpHBY30BCKas KOMIIBIOTEpHAs CETh, JOCTYH B 3JIEKTPOHHYIO HH(OPMALMOHHO-
obpazoBatenbHyI0 cpeny. Habop ydeOHO-HATrIsAAHBIX IMOCOOWH: KOMIUIEKT MPE3CHTAlUid B JJEKTPOHHOM (opmare IO
MperoaaBacMon JUCIUILTHHE 3-5 IIT.

12. CpeZ[CTBa ajantanuv npenojgaBaHus JUCHUIIIMHBI K HOTpeﬁHOCTﬂM oﬁyqaloumxcn HHBAJUAOB U JIHII C
OrpaHHYC€HHBIMHU BO3MOKHOCTAMMU 3/10POBbS

IMpu HeoOXOaUMOCTH B 00pa30BATENLHOM MPOIECCE MPUMEHSIOTCSA CIEIYIONIME METOAbl W  TEXHOJOTHH,
obJiervyaroniue BOCIPHUATHE WHMOPMANUM OOYYAIOINIMMHICS WHBAIUAAMH U JIUIAMH C OTPAHUYECHHBIMHU BO3MOXHOCTIMH
3II0POBBSI:

- CO3aaHu¢ TEKCTOBOU BEpCcUU 1000r0 HETEKCTOBOTO KOHTEHTA 1 €ro  BO3MOXKHOTO npeoﬁpa30BaHI/m B
AJIBTCPHATHBHBIC (bOpMI)I, y[l06HLIe JJIA pas3jInMYHbIX HOHL3OBaT€J'I€I>i;

- CO3/aHNe KOHTEHTa, KOTOPHIH MOYKHO TPEACTABUTH B PA3NMYHBIX BHAaX 0€3 IMOTEpH TAHHBIX WIH CTPYKTYPHI,
MPEIyCMOTPETh BO3MOXHOCTh MAacIITaOMpOBaHHWA TEKCTa W W300pakeHWH O€3 TOoTepH KadecTBa, MPEIyCMOTPETh
JIOCTYITHOCTh YIIPaBJICHUS KOHTEHTOM C KJIaBHATYyPHI;

- CO3/1aHME BO3MOXHOCTEH sl 00ydJaromuxcs BOCIIPUHAMATE OJHY H Ty K€ HH(OPMAIMIO U3 Pa3HBIX HCTOYHHUKOB -
HalpUMep, TakK, YTOOBI JIMIa C HApyIICHUSAMH CIyXa IOJydand WHPOPMALIWIO BHU3YyabHO, C HApPYUICHUSMH 3pCHUS -
ayIuaibHO;

- [OPUMCHCHHUEC TMPOTpaMMHBIX CpPEACTB, 06CCHC‘II/IBaIOHII/IX BO3MO>KHOCTb OCBOCHHS HABBIKOB H yMeHHﬁ,
Q)opMpreMLIx HHCHHHHHHOﬁ, 3a CY€T AJIbTCPHATUBHBIX CHOCO60B, B TOM 4YHCJIC BHUPTYaAJIbHBIX na60paTop1/H71 u
CUMYJIAIUOHHBIX TeXHOJ’IOFHﬁ;

- IPUMCHCHUC NUCTAHIITUOHHBIX 06pa30BaT€J'II)HI)IX TEXHOJIOTHIA JIA Iepeaaun I/IH(l)OpMaIII/II/I, OpraHn3anuu pasimIHbIX
q)OpM HHTepaKTHBHOﬁ KOHTaKTHOH pa60T1,1 06y11a101ueroc;1 C OpernoaaBaTejieM, B TOM YHCIIC B€6I/IHap0B, KOTOpPbIC MOT'YT
OBITh HCIOJIB30BAHEI U1 TPOBCACHHSA BHUPTYAJIbHBIX HCKHI/Iﬁ C BO3MOXHOCTBIO B3aPIMO,H€I7[CTBPI§[ BCE€X YYAaCTHUKOB
JUCTAaHITMOHHOTI'O 06yquI/m, MpOBEACHUSI CCMUHAPOB, BBICTYIUICHUA C AOKJIaJaMU W 3allUTbl BbINIOJHCHHBIX pa60T,
MpOBEACHU TPDCHUHI'OB, OpraHU3allnn KOJUIEKTHBHOM pa6OTLI;

- TpUMEHCHHWE JAWUCTAHIMOHHBIX O00pa30BATENbHBIX TEXHOJOTHH [UIA oOpraHu3amuu  (opM TEKyIIero M
MIPOMEXYTOUYHOTO KOHTPOJIS;

- YBEJIMYEHHUE TIPOJODKUTEIHFHOCTH CAaYN 00yJaIOMIMMCSsl MHBAIIMIOM WIIH JIUIIOM C OTPaHHYCHHBIMHA BO3MOXKXHOCTSIMH
310pOBBs (hOPM IPOMEKYTOUHOH aTTECTAIINH IO OTHOIIECHHUIO K YCTAHOBICHHOH MPOJIOKUTEIFHOCTH UX CHAYH:

- TPOAODKUTENBHOCTH CIOa4yd 3a4éTa WM 3K3aMEHa, MPOBOAMMOrO B MHChbMEHHOH (dopme, - He Oonee yeM Ha 90
MUHYT;

- IPOJIOJKUTENIBHOCTH TIOATOTOBKH 00YYAIOIIErocsi K OTBETY Ha 3a4éTe WITH 9K3aMeHe, TPOBOIMMOM B YCTHOH (opme,
- He Oosee yeM Ha 20 MUHYT;

- POJIOJDKUTEILHOCTH BBICTYIIICHHS 00YYaIOIIeToCs MU 3aluTe KypcoBOi paboThI - He Ooyiee 4eM Ha 15 MUHYT.

IIporpamma cocraBiena B coorBercTBuu ¢ TpedoBannsMu @I'OC BO u yueOHbIM Tu1aHOM 1o HampasieHuio 09.03.03
"Tlpuknagaas napopMaTruka" 1 mpodto moaAroToBku "IpukiagHas nHPOpMATHKA B IKOHOMHUKE" .
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1. CooTBeTCTBHE KOMNIETECHIMIA IIAHHPYEMBIM pe3yJIbTaTaM 00y4eHHUs 0 NUCHUILIHHE (MOAYJII0)

Konx m HamMeHoBaHHe

NupukaTopsl JOCTHKEHHS KOMIETEHUUHA 1JIf

OueHovHbIE cpeacrsa TEKyIero

KOMIIeTEHIIHH JAHHOH THCHHILTAHBI KOHTPOJISI M MPOMEKYTOUHOI aTTecTanun
OIIK-1. Cnocoben 3HaeT palMoHaNbHbIE CIOCOOBI TPUMEHEHHS Texymuuii KOHTPOJIb:
TIPUMECHSTh €CTECTBCHHOHAYYHBIX 3HaHHUH, OCHOBBI MaTeMaTHky, | JlaboparopHsie paboThI IO TeMaM
€CTECTBEHHOHAyYHbIE U | ()M3MKHU, BEIYUCIUTEILHOM TEXHUKH U Tema 1. HexoTopble n3BecTHbIE MOJIEITH
oO0IIeHXEeHEePHBIE POTrPaMMHPOBAHUSL. MaTeMAaTHYCCKOW (DU3UKU
3HAHUS, METOBI YMeer parioHaNIbHO IPUMEHSTH Tema 2. 3amaun XUMHYECKOW KHHETHKH
MaTeMaTHIECKOTO €CTECTBEHHOHAYYHbIC 3HAHUS, PeIIaTh 3aa9n Tema 3. MaremaTtrueckast Teopust 00pbOBI 32
aHanm3a u BBIUUCIUTENFHOTO M aHAIMTHYECKOTO XapaKTepa B CYyIIIECTBOBaHHE
MOJICITNPOBAHHUA, 00JacTH MaTEMaTHIECKOTO MOACTHPOBAHUS. Tema 4. MoaenupoBaHye IPOIIECCOB
TEOPETUIECKOTO U Bnageer crmocoOHOCTBIO paliiOHAIBHO IPHUMEHSTh nuddy3un 1 mepeHoca
3KCIIEPUMEHTAIBLHOTO €CTECTBEHHOHAYYHbIE 3HAHUS; HABBIKAMU Tema 5. Henunelinsle Moaenu
HCCIIEJOBAHMS B UCCIIEOBAaHNS MaTeMaTHYECKUX MOZENIEH peleHus Tema 6. /lunamuka copOLUK Ta30B
npodeccHoHaNBEHON MPaKTHYECKHX 33724 METOJaMH MaTeMaTHYECKOTO Tema 7. MozaennpoBaHHUe CIIOKHBIX
JIeSITEIEHOCTH aHanm3a ¥ quddepeHnInanbHbIX ypaBHEHNH. 00BEKTOB

[TpomexyTouHas aTTecTanus:

3auem, Jx3amen
OIIK-6 3HaeT COBpEMEHHBIE CIOCOObI aHann3a U pa3padboTku | TecTHpoBaHue MO TEMam
Criocoben OpTraHU3aIMOHHO-TEXHUYECKHUX MIPOIIECCOB ¢ | Tema 1. HexoTopblie u3BECTHBIE MOEIIN
aHAM3UPOBATh U MIPUMEHEHUEM OCHOBHBIX METOJOB MAaTeMaTHYECKOTO | MaTeMaTHYECKOW (QU3UKU
pa3pabaTeIBaTh MOJIeIMPOBAHMs, OCHOBHBIE MaTeMaTHdecknue Monenu | Tema 2. 3amaun XUMHYECKONW KHHETHKA
OpraHU3aIMOHHO- BO3MOXHBIE CEPHI UX TPHUITOKEHHUT. Tema 3. MaTtemarndeckast Teopusi 00pbOBI 3a
TEXHUYECKHE 1 YMeer aHaNM3MPOBATE M CAMOCTOATENBHO IO | CYIECTBOBAHHE
HSKOHOMHUYECKHE 3aJ]aHHOMY AITOPUTMY paspadatbiBath | Tema 4. MoaenupoBaHue MpoieccoB
TIPOLIECCHI C OpraHU3aIMOHHO-TEXHIYECKHUE npoueccel ¢ | muddysun u nepeHoca
NIPUMEHEHUEM METOJIOB | NPUMEHEHHEM OCHOBHBIX METOJOB MareMaruueckoro | Tema 5. Henuneitnble Monenu
CHUCTEMHOTO aHAJIN3a U MOJIEITMPOBAHHS, pemarb cranpaptaele | Tema 6. lnHaMuka copOIMy ra3oB

MaATEMaTUYCCKOI'O
MOACINPOBAHUA

npodecCHoHANbHBIE 33/Ia4d C IIPUMEHEHHEM METOJI0B
MaTeMaTHYECKOTO MOICTUPOBAHHSI.

Biageer criocoOHOCTBIO aHATU3UPOBATH U
CaMOCTOSTEIBHO T10 338JaHHOMY aJrOPUTMY
pa3pabarbiBaTh OPraHU3alHOHHO-TEX HUYECKHE
MPOLIECCHI C MPUMEHEHHEM OCHOBHBIX METOIOB
MaTEMaTHYECKOTO MOJICTUPOBAHMSI, METOAaMHU
peLIeHys 3a1a4 U JJOKa3aTeIbCTBA YTBEPKIACHHN B
JTOH 00JACTH.

Tema 7. MoaenupoBaHue CIOXKHBIX
00BEKTOB

IIpomexyTouHast aTTecTalus:
3auer, DK3aMeH

2. Kputepun oneHnBanus c¢(pOpMHPOBAHHOCTH KOMIETEHIMIA

Komnert 3auteHo He 3auteno
CHIUSA Boicokmii ypoBeHb | CpenHuii ypoBeHnb | Huskmii ypoBenb | Hu:xke moporosoro
(OTIUYHO) (xopo1uo) (yA0BJ1€TBOPUTEIbHO) YPOBHS

(HeynoBJIeTBOPHTE
JIbHO)
OIIK-1 | 3naer pauuoHanbHble | 3HAeT OCHOBHBIE | 3HaeT otnenbHble | He 3Haer
crocoOBsI NPUMEHEHUS | palMOHAIbHBIC CHOCOOBI | pallMOHANBHBIE  CHOCOOBI | PallMOHAIBHBIC
€CTECTBEHHOHAYIHBIX IPUMEHEHHUS MIPUMEHECHHUS CrocoOBI
3HaHU, OCHOBBI | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYIHBIX MIPUMEHECHHUS
MaTEeMaTHKH, ¢u3nKy, | 3HAHWH, OCHOBBHI | 3HAHHH, OCHOBBI | €CTECTBCHHOHAYYHBI
BBIUMCIIUTEIFHON TEXHUKH | MaTEMaTHKH, (u3KKH, | MAaTEeMaTHKH, ¢u3uKy, | X 3HAHUH, OCHOBBI
1 TIPOTPaMMHUPOBAHHUS BBIYUCITUTEIHFHON TEXHUKU W | BBIYHCIUTEIBHON TEXHUKH | MaTEMaTHKH,
MpPOrpaMMHUPOBAHUS, u MpOTPaMMHUPOBaHUs, | (HU3UKH,
JIOTyCKasi He3HauuTeNbHbIE | JOIyCKas TUIWYHBIE | BHIYMCIUTENILHOM
OmMOKH TpPH OTBETC Ha | ONIMOKKA MNPH OTBETC HA | TCXHHUKH U
BONPOC WM  PELIEHUH | BOMPOC WM  PELICHUH | MpOrpaMMHUpPOBAHUS
MOCTaBJICHHOW 3aJ1auK [IOCTABJICHHOM 3a/1auu
Ymeer panyoHanbHO | YMeeT panuoHanbHO | YMeer panuoHansHO | He ymeer
MIPUMEHSITh MPUMEHSTD MIPUMEHSITh pauuoHaIbHO
€CTECTBCHHOHAYYHBIC €CTECTBCHHOHAYYHEIC €CTECTBCHHOHAYYHBIC MIPUMEHSTH
3HaHUS, pemaTh 3a7a4ydl | 3HAHWSA, pemiaTh 3aJauyd | 3HAHUS, peIIaTh 3a/Jadyd | eCTeCTBCHHOHAYYHBI
BBIYHCIIUTEIIEHOTO U | BBIYUCIUTEIHHOTO U | BBIYHCIUTEIHHOTO U | e 3HaHWUS, pemaTh
AHATUTHYECKOTO AQHATUTHYECKOTO XapakTepa | aHaJIHTHIECKOTO 3amaun
XapakTepa oOnacT | B 00J1aCTH MaTeMaTHUYECKOTO | XapakTepa B 00JAcTH | BRIYHCIHTEIHHOTO H




MaTeMAaTUIECKOTO MOJICIMPOBAHMSA, JIOMYCKasi | MaTeMaTHICCKOTO AQHAJTUTHYECKOTO
MOJICTTMPOBAHHMS HE3HAYUTCIBHBIE  OMIMOKK | MOJCITUPOBAHMUS, JOMYCKas | XapaKkTrepa B
NP OTBETE HA BOMPOC WM | THIUYHBIC OIIMOKK TpHU | 0OJNACTH
pemeHnu TIOCTAaBJICHHOM | OTBETE Ha BONPOC WJIM | MATEMaTHYECKOTO
3aJa4H. pEIICHUH  TIOCTABJICHHOHN | MOJEIMPOBAHUS
3a1aun
Bnaneer  cmocoOHocThlO | Brasmeer criocoOHocThIO | Bimageer  cmocoGnocthio | He Bianeer
palMOHANBHO TIPUMEHATH | PAlMOHAIBHO  NPHMEHATH | PAlMOHANBHO IPHMEHATH | CIIOCOOHOCTHIO
€CTECTBCHHOHAYYHBIC €CTECTBCHHOHAYYHEIC €CTECTBCHHOHAYYHBIC paIMoHaIBHO
3HAHUS, HaBBIKAMU | 3HAHUS; HaBBIKAMH | 3HAHHUS; HaBBIKAMH | IPUMEHSTH
HCCIICTOBAHUSA HCCIICTOBaHUS HCCIICTOBAHUSA €CTECTBCHHOHAYYHBI
MaTeMaTHYECKUX MOJENeH | MaTeMaTH4ecKux MOJeJie | MaTeMaTHUeCKuX MOZENeH | € 3HaHWS; HaBBIKaMU
peIIeHusT  TPAKTHYECKUX | PELICHHUS MPAKTUYECKUX | PEIIeHUs]  MPAKTHYCCKHUX | MCCIEJOBAaHUS
3amay METOJaMH | 3ajad METOAAaMH | 3a7a4 METOJIAMH | MaTeMaTHYCCKUX
MaTEeMAaTUYCCKOTO aHalu3a | MaTEMAaTUICCKOTO aHaIi3a U | MAaTEMAaTUYECKOTO aHajHu3a | MOJENCH pelieHus
u muddepenunaneupx | muddepeHmanbHbIX u muddepeHInaNBHBIX | PaKTHYECKUX
YpaBHCHHUIA. YpaBHCHHIA, JIOITyCKas | YpaBHCHHUIA, JIOIyCKasl | 3aa4 METOIaMuU
HC3HAYUTCIBHBIC  OMIMOKW | THIUYHBIC OIIMOKU TIPU | MaTEeMaTHIECKOTO
NP OTBETE HAa BOMPOC WIIM | OTBETC HA BOMPOC WIM | aHAIH3a U
pereHnH MIOCTaBJIICHHOW | PEIICHWH  IOCTaBIeHHOU | andepeHInanbHbI
3aJa4H. 3a7a4H. X YpaBHEHUH.
OIIK-6 | 3HaeT COBpEMEHHBIC 3HaeT COBpeMEHHBIE 3HaeT COBPEMEHHBIC He 3naer
crocoOBI aHATTH3a U CHOcOOBI aHaIN3a U crocoOBI aHATTH3a H COBpPEMECHHEIC
pa3paboTku pa3paboTKu pa3paboTku CIOCOOBI aHAIH3A H
OpTraHM3aIMOHHO- OpTraHU3aIOHHO- OpTraHM3aIMOHHO- pa3paboTku
TEXHHMYECKHX MPOLIECCOB C | TEXHUYECKHUX IPOIECCOB C TEXHHMYECKHX MPOLECCOB C | OpraHU3alnOHHO-
IPUMEHEHNEM OCHOBHBIX MPUMEHEHUEM OCHOBHBIX MIPUMEHCHUEM OCHOBHBIX TEXHUYCCKHUX
METOJIOB METOJIOB MaTeMaTHYECKOTO | METOZIOB TIPOLIECCOB C
MaTeMaTHIeCcKOTro MOJICTIMPOBAHMUS, OCHOBHBIE | MaTeMaTHYECKOTO NIPUMEHEHNEM
MOJICTPOBAHHS, MaTEeMAaTHYCCKUEC MOJICITH MOJIEITMPOBAHHS, OCHOBHBIX METOJIOB
OCHOBHBIE BO3MOJKHBIE C(EpBI HX OCHOBHBIE MaTeMaTHIecKOro
MaTeMaTHYECKHE MOJICTTH | TIPIJIOKCHHH, TOITyCKast MaTeMaTHUECKUE MOICITH MOJICITNPOBAHHUA,
BO3MOJKHBIE Cpephl UX HEe3HAYNTEIHHBIC OMINOKU BO3MOJKHBIE chephl UX OCHOBHBIE
TIPUIIOKCHUN TIPY OTBETE Ha BOIIPOC WM MIPUIIOKCHUH, TOITyCKast MaTeMaTHIeCKUe
pemIeHNH OCTaBICHHON TUTTUYHBIE OUTHOKY TIPH MOJIEJI BO3MOXHEIE
3amaqn OTBETE Ha BOTIPOC FITH ctepsr ux
pElleHnH MOCTaBICHHON MIPUIIOKEHUM
3a1aun
YMeer aHaTH3UPOBATH U YMeeT aHATU3UPOBATh U YMeer aHaTH3UPOBATH U He ymeer

CaMOCTOATCIIBHO I10
3aJaHHOMY aJITOPUTMY

CaMOCTOSITENIFHO IO
3aJJaHHOMY aJITOPUTMY

CaMOCTOATCIIBHO I10
3aJaHHOMY aJITOPUTMY

AHAJIU3UPOBATHL U
CaMOCTOATCIIBHO I10

pa3pabaTbIBaTh pa3pabaTbIBaTh pa3pabaTbIBaTh 3aJAHHOMY
OpTraHU3aIMOHHO- OpTaHU3aI[OHHO- OpraHU3aIMOHHO- NTOPUTMY
TEXHUYECKHUE TPOIECCHI ¢ | TEXHUYCCKHE IPOIIECCHI C TEXHUYECKHE TPOLECCH C | pa3pabaThIBaTh
MIPUMEHCHUEM OCHOBHBIX MPUMEHEHUEM OCHOBHBIX MIPUMEHCHUEM OCHOBHBIX OpraHU3aIHOHHO-
METOJI0B METO0B MAaTEMATHYECKOIO METOJI0B TEXHUYECKHE
MaTeMaTHYECKOTO MOICJIMPOBAHMS, PEIIATh MaTeMaTHYECKOTO MIPOIIECCHI C
MOJIEIMPOBAHHS, PEIIATh CTaHIapTHBIC MOJIEIMPOBAHHS, PEIIATh MIPUMEHCHHEM
CTaHIAPTHBIC npodeCCHOHAIBHBIC 33Ja4l | CTaHIAPTHBIC OCHOBHBIX METOJI0B
po¢eCCHOHATBHEIC C IPUMCHEHUEM METOIIOB po¢eCCHOHATBHEIC MaTEMAaTHYECKOTO
3314 ¢ MPUMCHCHHUEM MaTeEMaTUYECKOTO 3a/1auu ¢ MPUMCHCHHUEM MOJICIPOBAHHUS,
METOI0B MOJICIIUPOBAHMS, Oy CKas METOI0B pemaTh
MaTEMAaTHYECKOTO HE3HAYUTENbHBIE OLINOKHU MaTEMAaTHYECKOTO CTaHJAPTHBIC
MOJICIUPOBAHUS TIPY OTBETE HA BOMPOC HJIH MOJICIUPOBAHMUS, JOMyCKasi | MpoeCCHOHATBHEIC
PEIICHUH MOCTaBICHHOM TUTTUYHBIC OMTHOKY TIPU 344U C
3a7a4n OTBETE Ha BOMPOC HIU MIPUMEHCHHEM
PCILICHUN TIOCTABICHHOMN METOJI0B
3a1a4u MaTeMaTHYECKOTO
MOJICIHPOBAHHUS

Braneer ciocoOHOCTEIO Biageer crtocoOHOCTEBIO Braneer criocoOHOCTEIO He Bnageer
aHAJTM3UPOBATh U AHAIIM3UPOBATh U aHAJTM3UPOBATh U CIIOCOOHOCTELIO

CaMOCTOATCIIBHO I10
3aJaHHOMY aJITOPUTMY
pa3pa6aTLIBaTL

CaMOCTOSITENIFHO IO
3aJJaHHOMY aJITOPUTMY
paspabaTeIBaTh

CaMOCTOATCIIBHO I10
3aJaHHOMY aJITOPUTMY
pa3pa6aTLIBaTL

AHAJIU3UPOBATHL U
CaMOCTOATCIIBHO I10
3aJaHHOMY




OpraHu3aluOHHO-
TEXHUUYECKHE MPOLIECCHI C
MIPUMEHEHUEM OCHOBHBIX
METOJIOB
MaTeMaTH4eCKOro
MOJETUPOBAHUS,
METOJaMH PELICHHUS 3311
1 T0Ka3aTeIhCTBA
YTBEPKIEHUHN B 3TOM
obmactu

OpraHU3alMOHHO-
TEXHUYECKHE MPOLIECCHI C
MPUMEHEHUEM OCHOBHBIX
METOJIOB MaTeMaTUYECKOTO
MOJETUPOBAHUS, METOAAMH
peuieHus 3aaa4y u
JIOKa3aTeNbCTBa
YTBEPXKICHUMN B 3TOMN
obnacth, A0mycKas
HEe3HAYUTEIHHBIC OMINOKU
TIPY OTBETE Ha BOIIPOC WM
pelLIeHNHN TTOCTaBICHHOM
3amaun

OpraHU3aIMOHHO-
TEXHUUYECKHE MPOLIECCHI C
MIPUMEHCHUEM OCHOBHBIX
METOJIOB
MaTeMAaTHIECKOTO
MOJICIUPOBAHHS,
METOJaMH PELICHHUS 3319
1 JI0Ka3aTeIhCTBA
YTBEPKIEHUHN B 3TOM
00yacTH, J0ITycKas
TUTIUYHBIEC OITHOKY TIPH
OTBETE Ha BOTIPOC FITU
PEIICHUH MOCTABICHHON
3a1aun

ANTOpPUTMY
pa3pabaTbIBaTh
OpTraHU3aIMOHHO-
TEXHUYECKHE
IIPOLIECCHI C
IIPUMEHEHHEM
OCHOBHBIX METOJIOB
MaTeMaTHIeCcKOTro
MOJEIMPOBaHH,
METOJIaMH PeIIeHHUS
3a1a4 u
JIOKa3aTeIbCTBA
YTBEpXKICHUH B
9TOi obsacTn

3. Pacnipenenenune oneHok 3a popMBbI TeKyIIero KOHTPOJISA M IPOMEKYTOYHYI0 ATTeCTALHIO

7 cemectp:

Texymuii KOHTPOJIb:

JlaGoparopHbie pabOTHI IO TEMaM

Tema 1. HexoTopbie N3BeCTHBIE MOAEITN MaTeMaTHIECKOW (HU3UKH
Tema 2. 3agaun XUMUYECKOH KHHETUKHA

Tewma 3. Matematndeckast Teopusi OOpbOBI 32 CYyIIECTBOBaHHE

TectupoBanue

Tema 1. HekoTopbie U3BECTHBIC MOJICIIA MATEMATHICCKON (U3UKU
Tema 2. 3agaun XUMUYECKON KHHETUKU

Tema 3. MaremaTudeckast Teopust 00pbOBI 3a CYIIICCTBOBaHUE

8 cemectp

Texkymnii KOHTPOJIb:

JlaGopatopHbie pabOTHI IO TEMaM

Tewma 4. MonenmupoBanue nponeccoB nudy3un U nmepeHoca
Tema 5. Henunelnbsle MoageIun

Tewma 6. JInHaMuKa cOpOITMH ra30B

Tema 7. MoaenupoBaHHue CIOXKHBIX 00BEKTOB

TectupoBanue

Tema 4. MoaenupoBanue nporeccoB audGy3un U mepeHoca
Tema 5. Henuueitnsle Moaenu

Tema 6. lunamMuka copOLiy ra3oB

Tema 7. MonenupoBaHHe CIOXHBIX 00BEKTOB

BrimonHenne kaxgoro OIEHOYHOTO Cp€acTBa OLCHUBACTCA IO INKAJIEC: OTJIMYHO, XOpPOINO, YAOBJICTBOPHUTCIIBHO,

HEYIOBJIETBOPUTEIHHO.

OO0m1ast o1leHKa 3a TEKYIIUH KOHTPOJb MPEICTaBIsIeT COOOH CpefHee 3HAUYeHHE MEXIy ITONyUYeHHBIMH OIICHKAMU 32

BCE€ OLICHOYHBIC CPEACTBA.

HpOMe)KyTO‘-IHaH aTTreCTalMusa — 3a4€T, OK3aMCH.

Brimonnenne KaXJ0ro 3aJlaHus 3a IMPOMEKYTOYHYIO AaTTCCTAHUIO OLCHUBACTCA IO IIKaJIC: OTJIMYHO, XOPOILIO,

YAOBJICTBOPUTECIBLHO, HCY IOBJICTBOPUTCIIBLHO.

OOmiasi oleHKA 3a TMPOMEKYTOUYHYIO aTTECTAI[MIO MPEICTABIACT COO0H CpelHee 3HAYCHHE MEXIy MOJYYCHHBIMH
OIICHKAMH 3a BCE OLICHOYHBIC CPEJICTBA MPOMEKYTOYHON aTTeCTALIUH.

B ciiyyae HEBO3MOXKHOCTH YCTAHOBJICHUSI CPEJHEr0 3HAUCHHS OLCHKU 32 MPOMEXKYTOUYHYIO aTTECTALUI0 (HAIpumep,
«XOpOILIO» W «OTIMYHOY»), UTOTOBAsI OLCHKA BBICTABIISIETCS HK3aMEHATOPOM, HCXOJs U3 MPHUHIMIA CIPABEAIMBOCTH H
OEeCTIPUCTPACTHOCTH Ha OCHOBAHWH OOIIETO BIECUATIICHHS O KAadeCTBE M JOOPOCOBECTHOCTH OCBOCHHS OOYJarOIIUMCS

JUCITUTUTAHB (MOJTYJIS).
Bunpl oreHok:

Jlnsi 3auera

3aureHo

He 3aureno

Jis1 ax3ameHa
OTiHn4HO.
Xoporo.




Y I0BNETBOPUTEIHHO.
HeynosneTBopurensHoO.

4. OueHOYHbIE CPECTBA, MOPATOK NX IPHMEHEHUsI H KPHTEPUH ONleHUBAHUS
4.1. OneHo4HbIE CPeICTBA TEKYIEro KOHTPOJIS
4.1.1. JIabopaTopHbie padoThI
Tema 1. HexoTopbie N3BeCTHBIE MOACITN MaTEeMaTHIECKOW (HU3UKH
Tema 2. 3agaun XUMAYECKOH KHHETHKHA
Tema 3. Marematndeckas TeopHsi O0pbOBI 32 CYyIIECTBOBAHHE
Tewma 4. MonenmupoBanue nporeccoB nudQy3un u mepeHoca
Tema 5. Henunelnbsle MoaeIu
Tema 6. lunamMuka copOLiy ra3oB
Tema 7. MoaenupoBaHUe CIOXKHBIX 00BEKTOB
4.1.1.1. Ilopsigok NpoBeeHN.
JlabopaTopHBIe PabOTHI MPOBOJATCS B YaChl Ay TUTOPHOH PaOOTHL.

Ilepen BBHIIOTHEHUEM KaKIOH pabOTHI CTyACHTHI-0aKaTaBphl JOJDKHBI MPOPadOTaTh COOTBETCTBYIOIIMKA MaTepHal,
UCIIOJIB3Ys KOHCIIEKTHI TCOPETHUCCKUX 3aHATHH, ICPUOIMUCCKUC H3IAHUS, YICOHO-METOAMICCKIE TOCOOUS U YICOHUKHY.
ITo okOHYaHWM 3aHATHIA CTYIEHTHI OPOPMIIIIOT OTUET IO KaXKI0W padboTe, coOoas Ceayonyo GopMy:

e HammeHOBaHUE TEMBI;

e [lenb paboThr;

e 3ajiaHue U COAEpIKaHUE BHINIOJHCHHON paOOTEHI,

e [lucpbmMeHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHL.
e  BrIBoIBI 1O TpoieIaHHON paboTe.

e  CHOmHCOK HCTIOJIB30BAHHBIX HCTOYHHUKOB.

4.1.1.2 Kputepun oneHnBaHus

OneHka «OTJIMYHO» CTABUTCS, €CJIM 00y4aloUIuiics POAEMOHCTPUPOBAJ BHICOKUI YPOBEHb OCBOCHHS HAaBBIKOB,
JOCTATOYHBIN JUIS YCHEUIHOTO PEIICHHs 3a/1ad TPO(heCCHOHAIBHOM e TeTbHOCTH.

OneHka «X0pomo» CTABHTCS, €CJH 00y4alouuiics POIEMOHCTPUPOBANl XOPOIINH ypOBEHb OCBOCHHSI HABBIKOB,
JOCTAaTOYHBIN JUIS PEIIeHHs OOJbILEH YacTH 3a/1a4 NPO(heCCHOHAIBHOM eI TeIbHOCTH.

OueHKa «yAOBJIEeTBOPUTEIbHO» CTABUTCSH, €CJM O00yYalOIIMiicsl POJEMOHCTPHUPOBAT YIOBICTBOPHUTEIBHBIN
YPOBEHb OCBOCHHS HABBIKOB, IOCTATOYHBIN JJIs PEIICHHUS OTACIBHBIX 331a4 MPO(heCCHOHATBHOMN e TeIFHOCTH.

OueHKa «HEYI0BJIETBOPUTEIBHO» CTABUTCS, €CJIM 00y4Yaloluiics: PpOAeMOHCTPUPOBAT HEYJOBICTBOPUTEILHBIN
YPOBEHb OCBOCHHS HaBBIKOB, HEIOCTATOUHBIN JIJIS pEIICHHS 3a/1a4 PO eCCHOHATBHON IS TeTbHOCTH.
4.1.1.3. Coaep:xaHue OIIeHOYHOTO CpeaCcTBA

JlabopaTopnast paboTa Ne 1

" JIBIDKEHHE TEJl B CPEZie C y4eTOM TpeHus"

3amanus K tabopaTopHO# paboTte

1) Beinucars MaTeMaTH4eCKy0 MOJIEb, ONPEISINTD COCTaB HAOOpa BXOJHBIX MTapaMeTPOB U MX KOHKPETHBIEC YUCIIOBbIC
3HAYCHMUS.

2) CrpoeKkTHpOBaTh MOJIB30BATEILCKHI HHTEPPEIC MPOrpaMMBbl MOIEITHPOBaHMSI, 0Opariast o0co00e BHUMaHHUE Ha (OPMBI
MIPECTABICHUS PE3yIbTaTOB.

3) pa3paboTaTh CaMOCTOSTEILHO MPOTPAMMy HHTETPUPOBAHHUS CUCTEMBI OOBIKHOBEHHBIX MU (epeHITNAIbLHBIX YPaBHEHUH C
OLIEHKOW TOYHOCTH PacyeTOB.

4) TIpom3BecTH OTJIAJKy W TECTUPOBAHUE pa3padOTaHHOMW MPOTrPAMMEI.

5) BBITOTHAUTE KOHKPETHOE 3a1aHUE U3 CBOETO BapHaHTa PaOOTHL

6) KadecTBeHHO NMpoaHANM3NPOBATh PE3YIBTAThl MOJCIUPOBAHHSI.

7) Co3maTb TEKCTOBBIN OTYET IO JIAOOPaTOPHOI padoTe, BKITIOYAIOIINI:

- TUTYJNBHBIA JTUCT (yKa3aTh Ha3BaHUC DPAOOTHI, UCTIOJHUTEIS, HOMEP TPYIIIBI U T.1.);

- IOCTaHOBKY 3aJ1auyl U OIHCAHUE MOJIEIIN;

- pe3yIbTaThl TECTUPOBAHUS MIPOTPAMMEBIL;

- pe3yJbTaThl, MOJYYCHHBIC B XOJIC BBHIMOJNHEHUS 3alaHus (B pasiUuYHBIX (hopMmax).

BapuanTts! 3aganuit

BapuanT 1. [TapanroTUCT MpBITaeT ¢ HEKOTOPOU BBICOTHI M JIETHUT, HE OTKPBIBASI TTAPAIIIOTa; Ha KAKOW BBICOTE (UK Yepe3
KaKoe BpeMsl) eMy CJICyeT OTKPBITh IMapaltoT, YTOOBI UMETh K MOMEHTY TPU3EeMIICHHsI 0€30MacHY 0 CKOPOCTh (He OOJIBITYO
10 m/c)?

Bapmant 2. V3yunts, Kak CBsI3aHa BBICOTA MPBDKKA C IUIOMIAIBI0 TIONIEPEYHOTO CEYCHHUS apaIoTa, YT00bI CKOPOCTh
npu3eMIIeHUs ObuIa Ge30MmacHoOM.



Bapuanr 3. [IpoMozaennpoBats mageHue Tea ¢ 3aJaHHBIMH XapaKTepUCTUKaMHU (Maccor, popMoii) B pa3iIM4HBIX BA3KHX
cpenax. M3yunTh BIusiHHUE BSI3KOCTH CpPeJbl HAa XapakTep ABIKeHHs. CKOPOCTh JIBIKEHHUS JIOJDKHA OBITH CTOJIb HEBEJIHKA,
YTOOBI KBaIpaTHYHOI COCTABIISIONIECH CHIIBI COITPOTHUBIIEHHS MOXHO OBLIO IIpeHeOperars.

Bapuanr 4. [IpoMozgennpoBats mageHue Teja ¢ 3aJaHHBIMH XapaKTepUCTUKaMHU (Maccol, popMoii) B pa3IM4HBIX TUIOTHBIX
cpenax. M3yunTs BIMsSHUE ITIOTHOCTH CPEbl HA XapakTep ABHKeHUs. CKOPOCTh ABHKEHUS JOJDKHA OBITH JOCTATOYHO
0OJBIIOHN, YTOOBI TMHEHHON COCTABISIONIEH CHITBI COTIPOTHBIICHHUS MOKHO OBLIO TpeHeOperaTh (Ha OONbIIeH 9acTh MyTH).
Bapmant 5. [IpomMoaennpoBaThs IBHKEHNE HCCIIEJOBATEIECKOTO 30HA, «BBICTPEICHHOT0» BEPTUKAILHO BBEPX C YPOBHS
3eMiIH. B BepxHe ToUKe TpaeKTOpUH HaJ 30HAOM PAaCKPHIBACTCS MAPAIIIOT, ¥ OH TUIAaBHO CIIyCKaeTcs B TOUKY CTapTa.
Bapmuant 6. [IpomMoaennpoBaTh IBHKEHUE HCCIIEOBATEIECKOTO 30HAA, «BBICTPEIICHHOT0» BEPTUKAIBHO BBEPX C JICTSIIETO
Hajx 3emiieil camorieta. B BepxHEW TOdYKe TpaeKTOPHH HaJ 30HIOM PACKPBHIBACTCS MAPAIIIOT, M OH IJIABHO CITyCKaeTcs Ha
3eMJTIO.

Bapuanr 7. I'myounHas 6om0a, ycTaHOBIICHHAsI Ha B3PBIB Uepe3 3a/laHHOE BpeMsl, cOpachIBaeTCs CO CTOSIIETO
HETIOJIBIDKHO IIPOTHUBOJIOA0YHOTO Kopabms. VccienoBaTb CBsS3b MeXIy TIIyOHMHOW, Ha KOTOPOW INpPOM30MIET B3pHIB, U
¢dopmoit kopryca (cheprueckoii, momychepruueckoil, KareBUIHOH U T.1.).

Bapuanr 8. I'myonnHas 6om0a, ycTaHOBJICHHAsI Ha B3PHIB HA 3aJaHHON TITyOMHE, cOpachIBAE€TCSI CO CTOSILETO HEMOABHKHO
MPOTUBOJIOIOYHOTO Kopabiisi. MccienoBark CBsI3b MKy BpEMEHEM JIOCTIDKEHUS 3aJaHHON TiTyOuHEI 1 popMoii Koprryca
(cepnueckoii, monycdeprudeckoii, KarIeBUIHON H T.1.).

Bapmuanrt 9. IIpoBecTu MoeTMpOBaHUE B3JI€Ta PAKEThI IPY 3Ha4eHUAX napameTpoB m0 = 2--+-10 7 kr, mkon = 2-+--10 5 kr,
aooo = 2----10 5 kr/c, Fraru = 4----10 8§ H. OTBeTHTH Ha BONPOC, TOCTUTHET JIM PaKeTa NPU STHX 3HAUYCHHSAX [TapaMeTPOB
MIEPBOM KOCMUYECKOH CKOpOCTH 7,8 KM/c?

Bapmuant 10. [IpoBecTn uccnenoBanre COOTHONICHNS BXOAHBIX apameTpoB mO u Frsru , mpu KOTOPHIX pakeTa TOCTUTHET
HEePBOI KOCMUUYECKOH CKOPOCTH (M B COOTBETCTBYIOIUI MOMEHT HcuepnaeT roprouee). OcranbHble BXOJHbBIE TapaMETPEI
(uKCHpOBaTh NMPOU3BOJIBLHO. [10CTPOHUTH COOTBETCTBYIONIYIO (pa30ByI0 auarpaMmy B epeMeHHbIX ( mO , Frsru ).

Bapuanr 11. Pa3paboraTh 1 nccinenoBaTh yCOBEPIICHCTBOBAHHYIO MOJEINb B3JI€Ta PAKETHI, IPUHIB BO BHUMaHHE, YTO
peabHbIe KOCMHYECKUE PAKeThl OOBIYHO JBYXH TPEXCTYIIEHYATHIE U IBUTATENIN Pa3HbIX CTyIeHeH HMEIOT Pa3HyIO CHITY
TATH.

Bapuanr 12. [IpoMoenpoBaTh IBIKEHHE HCCIIEIOBATEIbCKOTO 30H/A, CHAO0XKCHHOTO Pa3TOHHBIM JBUTATEIIEM
HEOOJBIION MOITHOCTH, «BBICTPEIICHHOTO» BEPTHKAIHHO BBEPX C YPOBHS 3eMIIU. B BepXxHell Touke TpaeKTOPHH ABUTATEIh
BBIKJTIOYAETCS, HAJ 30HI0M PacKphIBAETCS MapaIIioT, ¥ OH INIABHO CITyCKaeTCs B TOUKY CTapTa.

Bapuant 13. IIpoMonmennpoBaTh IBIDKEHHE HCCICIOBATENHCKOTO 30HAA, CHAOXEHHOTO PAa3TOHHBIM JIBHUTATEIEM
HEOOJBIIONH MOIIHOCTH, «BBICTPEIIEHHOTO» BEPTHKAIBLHO BBEPX C JICTAIIETO HAJ 3eMJIel camoiieTa. B BepxHei Touke
TPAaeKTOPUH HAJ 30HIOM PaCKpPBIBAETCS MApaIIoT, U OH INIABHO CITyCKAeTCs Ha 3eMITIO.

Bapuanr 14. I'myOunnas OombOa-Toprena, cHaO)XKEHHasi pa3rOHHBIM JIBUTATEJIEM, YCTAaHOBJICHHAS HA B3PBIB Uepe3
3aJJaHHOE BpeMsI, COpachIBAETCS CO CTOSIIEr0 HEMOABHKHO MPOTHUBOJIOOYHOTO Kopadis. MccienoBath cBA3b MEX LY
TIIyOMHOMN, HAa KOTOPOM NPOM30HAET B3pbHIB, U (GopMoi Kopmyca (chepnueckolt, moirychepnueckoi, KaIieBUIHOM U T.1.).
Bapuanr 15. I'myOunnas GombOa-Toprena, cHaO)XEHHAsh pa3TOHHBIM JIBUTATEJIEM, YCTAHOBJICHHAS HA B3PBIB Ha 331aHHOM
riryOnHe, cOpackIBAaeTCs CO CTOSILETO HETIOIBIKHO MPOTHBOJIOOYHOTO Kopabiisi. VicecaenoBaTh CBsI3b MEXIY BpeMEHEM
JOCTWKEHUs 3allaHHOW TiTyOMHBI M (Gopmoi Kopmyca (cdeprnueckolt, momycheprudeckoi, KaluIeBUIHON U T.1.).
Bapmanrt 16. Topnena, cHaOkeHHas! pa3rOHHBIM JIBUTATEJIEM, HAI[EIMBACTCA C TIOABOAHOM JIOAKHU HA CTOSIININ BEPTHKAIEHO
HaJ Hel HaJABOJTHBIA Kopabib. MccnenoBaTh CBA3b MEXAY BPEMEHEM MOPAKEHUS IIeSTH U PopMOit Kopryca (chepuaecKoi,
moJTyCchepUIeCcKOn, KarieBUAHON U T.1T.).

BapuanT 17. TTocTpouTh TpaeKTOPUHU ¥ HAWNTH BPEMEHHBIE 3aBUCUMOCTH TOPU30HTAIILHOW U BEPTHKAIBHON COCTAaBIISIOINX
CKOPOCTH | MEPEMEIEeHNUS IS TeJIa Maccor 1 KT, OpOIIEHHOTO MO YIIIOM 45° K TOPU30HTY C HaYaIbHON CKOPOCThIo 10 m/c:
1) B Bo3myxe; 2) B Bojge. CpaBHUTH pe3yJbTaThl C TEMH, KOTOPHIE TIOMYUYMIHUCH OBl 0€3 ydeTa CONPOTHBIICHUS CPEIbI
(TmocneHre MOKHO TTOJTYYHTH JIMOO YHUCIICHHO U3 TOH K€ MOJIEIH, JTN00 aHATUTHYECKH).

BapuanT 18. HaliTu BuJ 3aBUCMMOCTH TOPH3OHTAJbHOW AJIMHBI MOJIETa Tela W MaKCUMAaIbHOW BBICOTHI TPAEKTOPUH OT
OJTHOTO M3 KOA(PHUIIEHTOB CONPOTHBIICHUS Cpebl, PUKCHPOBAB BCE OCTANILHBIC apaMeTphl. [IpecTaBuTh 3Ty 3aBHCUMOCTD
rpaduyecku 1 1oA00paTh MOIXOIAIIYI0 aHATUTHIECKYIO (POPMYITy, OTIPEAEINB €€ TTapaMeTpbl METO0M HaUMEHBIINX
KBa/IpaToB.

Bapwuanr 19. Pazpabotats MOAEIb MOIBOIHOM OXOTHL. Ha pacCTOSIHUM ' MOJ YIJIOM 00100, TIOABOIHBIH OXOTHUK BUAUT
HETIOABIDKHYIO aKyTy. Ha cKolbko METpOB BHIIIE Hee HAJO IETUTHCS, YTOOBI TapITyH I0Taj B [eNb?

Bapmuant 20. [ToctaBUTh 1 pemuTh 3a1a9y O TIOABOIHOM 0XOTE MU JOTIOTHUTEIFHOM YCIOBHH: aKya ABIKETCS.

Bapuant 21. IIpoMoaenupoBaTh IBH)KEHUE HCCIECIOBATENBCKOTO 30HAA, «BBICTPEICHHOTOY» MO YIJIOM K TOPH30HTY. B
BEpXHEH TOYKE TPACKTOPUH HAJl 30HIOM PaCKPHIBACTCS TOPMO3HOW MApaIioT, 3aTeM 30H] INIABHO JABIKETCS 0 3eMITH.
Bapuant 22. I'myOunnas Gom0a, ycTaHOBJIGHHAs Ha B3pPBIB Yepe3 3aJaHHOE BPEeMsl, COpachIBACTCS C IBIKYIIETOCS
MPOTUBOJIONOYHOTO Kopabisi. MccinenoBarh cBS3b MeXKLy ITyOMHON, Ha KOTOPOH IMPON30MAET B3PHIB, IPOIICHHBIM
paccTosHUEM I10 TOPU30HTAIH U opMoii KopItyca (cheprdeckoi, MoychepruyecKoi, KarIeBUAHON  T.1I.).

Bapuanr 23. I'myOunnas 6omba-topresna, cHaOXeHHas pa3TOHHBIM JIBUTATEJIEM, YCTAaHOBJICHHAS HA B3PBIB Ha 3a1aHHOM
riryOuHe, cOpackIBaeTCs ¢ ABMKYILETOCS IIPOTHBOJIONOYHOTO Kopabiisi. ViccienoBaTh CBSI3b MEXIy BpEMEHEM JOCTH)KEHHS
3aJJaHHOH TTyOMHBI, TIPOHICHHBIM PACCTOSIHIEM 10 TOPU30HTAIM U PopMoii Kopiryca (chepruecKoi, moychepruiecKoi,
KaruICBUAHOW | T.11.).

Jlaboparopras padota Ne 2 "MoenupoBaHue IBUKCHISI HEOSCHBIX TeJ U 3apsHKEHHBIX YacTHUll”
3anmanus k 1abopaTtopHOit paboTte



1) Boimucate MaTeMaTH4ecKyl0 MOJENb, OIPEAEINTh COCTaB Habopa BXOMHBIX MAPAMETPOB M MX KOHKPETHbIE YHCIIOBHIC
3HAYCHMS.

2) IIponsBectn obe3pa3MeprBaHne U HAWTH HAOOP 3HAYCHUH Oe3pa3MepHBIX ITapaMeTpoB.

3) CipoeKTHpOBaTh MOJIB30BATEILCKUI HHTEPQEHC MPOrpaMMBbl MOJICIIMPOBaHHS, 0Opamias 0codoe BHUMaHHE Ha GopMy
NPE/ICTAaBIICHUS PE3YJIBTATOB.

4) Pa3zpaboTaTh caMOCTOSTENBHO MPOTPAMMy HHTETPHUPOBAHHUS CUCTEMBI OOBIKHOBEHHBIX MU DepeHITHaIBHBIX ypaBHEHUH
MeTtosioM Pynre-Kyrra 4-ro mopska.

5) [IpousBecTr OTNIAAKY M TECTUPOBAHHUE TIOTHON MIPOTPaMMEI.

6) BBITIOTHUTH KOHKPETHOE 33/IaHHE U3 CBOECTO BapHUaHTa paboTEHI.

7) KauecTBeHHO pOaHATN3UPOBATH PE3YIBTATHl MOJCITHPOBAHNS.

8) CozmaTh TEKCTOBBIH OTYET 1O TaOOPATOPHOH paboTe, BKIIOYAIOIIIHIA:

* TUTYJIBHBIN JTHCT (Ha3BaHUE PabOTHI, UCIIOTHUTENS, TPYIIY | T.1I.);

* IOCTAHOBKY 3aJa4¥l U OIMCaHNe MOJIEIH;

* pe3yIBTATHI TECTUPOBAHUS IPOTPAMMEBIL;

* Pe3yJIBTATHI, TOJY4YEHHbIE B X0/I€ BHIITOJIHEHHS 3a1aHu (B pa3iM4yHOil hopme);

* KaUeCTBEHHBIH aHAJIHM3 PE3yJIbTATOB.

BapuanTsl 3ananuit

BapuanT 1. HaiiTu TpaekTopHIo ABMKCHHS Tela Maccoil 1 T, Hecymero 3apsa Benuaunaoi q = 10 -2 K, B mone 3apsina
BesimanHoit Q = 5+++-10 -2 K. HavansHoe paccTosiHue Mex 1y 3apsaaMu | M, HauanbHas cKopocTb paBHa 10 -1 M/c u
HampasieHa 1moj yriiom 30° K ocH, CoeANHSIOEeH 3apsaasl. [I[poBecTi MoeIMpoBaHue IS CITydasi 3apsI0B OJHOTO 3HAKa.
Bapuant 2. B ycioBusx mpeapimymieil 3amadd MPOBECTH MOJCIHUPOBAHME [UISA CITydas 3apsiioB Pa3HBIX 3HAKOB.
BapuanT 3. PazpaboTtaTh MOJIENb ABMKCHHUSI IPAKTUIECKH HEBECOMOH 3apsDKEHHOW YaCTHIIBI B DJIEKTPUIESCKOM TIOJIE,
CO3JJaHHOM CHUCTEMOH JIBYX (DMKCHPOBAHHBIX B IPOCTPAHCTBE 3apsHKEHHBIX TEN, B CIydae KOTa 3apshKeHHbIE Tella
HaxOoJATCS B OJJHOM TUNIOCKOCTH U B HEl Ke HAXOANUTCS ABHKYIIASCS YacTHIIA.

Bapuanr 4. PazpaboTtats Mozesb IBHKEHHS TIPAKTHIECKH HEBECOMOM 3apsHKEHHOH YaCTHIBI B 3JIEKTPUYECKOM TI0JIE,
CO3JJaHHOM CHUCTEMOH YeThIpeX (PUKCHPOBAHHBIX B IPOCTPAHCTBE 3apsDKEHHBIX TEN, B CIIy4ae KOTaa 3apshHKeHHbBIE Tea
HaxOoJATCs B OJJHOM TUNIOCKOCTH U B HEl K€ HAXOANUTCS ABHKYIIASCS YacTHIIA.

Bapuant JR— 5. NMeetcst HeMmOABYDKHAS 3apsDKCHHAS YacTHIA € 3apsaoM Q u
sKkpas. B o \’é‘ TOYKe A KpaHa HaXOIUTCA MUIIEHb. [Ipr KakUX COOTHOIICHHX
BEITUIHUHBI o * Ha9aJIbHOW CKOpocTH V0 IBMXKyIIeHCS 4YacTHIBI (3apsl q) U
yriaa ,.-" 4F MIPUIEJINBAHS 0 OHA MTOTIAeT B MUIIECHB? 3apsAabl 4acTUI] —
Pa3sHBIX 2 0 ;_; d  3HaKOB.
BapuanTt = 6. To xe ycioBue, 4YTO U B A
a F E, npeabIayIeii 3amade, HO N &~ v
" Nl L PACTIOJIOKEHUE YACTHIl U E P T -
JKpaHa COOTBETCTBYET 3 i A e
MPUBEICHHOMY PUCYHKY; 3apsibl YACTUI] HIMCIOT OJJMHAKOBBIC 3HAKH. N
Bapuant 7. IIpomoaenupoBaTh ABUKEHUE 3apsSHKEHHONW UYACTUIBI MEXKAY :1 P ¢ A a .

TUTACTHHAMHU ILIOCKOTO KOHACHcaTopa. [lone KoHIeHcaTopa CYUTATh OJHOPOIHBIM,
HaydalbHasl CKOPOCTh YaCTHITH HAIIPABIICHA MMAPaJUIEIbHO ITaCTHHAM. YacTHIy CINTATh MPAKTHIECKH HEBECOMOH.
BapuanT 8. [IpoMoaenpoBaTh ABHKEHHUE JIETKOTO (MMPAKTUIECKH HEBECOMOTO) 3apsHKEHHOTO Tena chepuiaeckor (hopMbl
MEXIy TOPU30HTAJIBHBIMH [UTACTHHAMH IIJIOCKOTO KOHAEHCATOPA C YIETOM COIIPOTHBIICHHUS BO3AYXa, HAXOSIIETOCS MEXKIY
TUTACTHHAMH.

Bapuant 9. Jlerkas 3apspkeHHas 4acTHIIA M1a1aeT BEPTHKAIBFHO BHU3 (IO BIUAHUEM CHIIBI TSDKECTH) HAa OJXHOMMEHHO
3apsHKEHHYIO IUTaCTHHY (HadaibHas CKOPOCTH OOecIieurBaeT IBIDKEHHE BHH3 HE3aBUCHMO OT COOTHOIICHHS CHIIBI
TSOKECTH U CHJIBI 3JICKTPOCTATHYCCKOTO OTTAIKUBaHU). [[pOMOAETHPOBATh NIBHKCHUC YACTHIIBI, CIUTAS MTOJIC, CO3TaHHOE
TUTACTHHOM, OJTHOPOIHBIM.

Bapwuanr 10. Jlerkas 3apsoKeHHas! YaCTHIIA BIICTACT B OJJHOPOIHOE MOJIE, CO3IaHHOE TOPU3OHTAIEHO PACIIONOKCHHBIMH
TUTACTHHAMU KOHZCHCATOpa. [IpoMOIeTpoBaTh ¢ TPaCKTOPHUIO, YIUTHIBAS CHITY TSDKECTH U 3JICKTPOCTATHYCCKYIO CHUITY.
Bapwuanr 11. To ke, 9To U B IPEIBIAYIIIEM BapHaHTe, HO TUIACTHHBI KOHJICHCATOPA PACTIONIOKEHBI BEPTUKAIBHO.

BapuanT 12. To e, uto u B BapuanTte 11, To MIacTHHBI KOHIIEHCATOPA PACTIONOKEHBI HAKIIOHHO.

Bapuant 13. HaliT TpaekTopuio mosiera KOMeEThl, 3ayereBlieii B CONHEYHYIO CHCTEMY, Y KOTOPOW Ha PACCTOSHUU OT
Couana 100 actponomuueckux exauuu (1 a.e. = 1,5----1011 M ~ paccrostaue ot 3emuu 1o Connia) ckopocts (v = 10 kM/c)
HampaBJieHa 1o yriioM aooo = 30° k ocu «komeTa —CoiHIe». SIBIseTCs I 3Ta TpaeKkTopus 3aMkHyTou? Ecim «ma», To
CKOJIBKO JUTATCS JUIA Hee MepHuos mojera?

Bapwuanrt 14. B ycnoBusx mpeasiayIie 3a1aqu moqo0path TO 3HAUYCHHE yIJIa o, IPU KOTOPOM TPACKTOPHS M3 HE3aMKHYTOM
MpEeBpaIacTCs B 3aMKHYTYIO (CKOPOCTh V (PUKCHPOBAHA).

Bapwuanr 15. B ycnoBusx 3agauun u3 Bapuanra 14 momo0path To 3HaUCHHE CKOPOCTH V, IPH KOTOPOM TPACKTOPHUS U3
HE3aMKHYTOW MpPEBpaIacTcs B 3aMKHYTYIO (Yroi o (PUKCHPOBaH).

Bapwuanr 16. [IpoBepuTh B KOMIBIOTEPHOM 3KCIIEPUMEHTE BHIMIOJIHUMOCTB BTOPOTO 3akoHa Kerepa, onpenensronero
JIBIDKEHUE HEOCCHBIX TEJ MO 3aMKHYTOH TPaeKTOPHUH.

Bapuant 17. IlpoBeputh B KOMIBIOTEPHOM 3KCIEPUMEHTE BBHINIOJHUMOCTH TpeThero 3akoHa Kemepa, onpenensioniero
IBIDKEHHE HEOECHBIX TEJN MO 3aMKHYTOH TPaeKTOpHH.

Bapmuanr 18. I[IpomoaenupoBath TPaeKTOPHIO IBMKEHHUS MaJOro KOCMHYECKOTO alapaTra, 3amyckaeMoro ¢ 0opra



KOCMUYECKOW CTaHIIMH, OTHOCUTENIBHO 3eMJIH. 3alyCK OCYIECTBISIETCS ITyTEM TOJIYKa B HAIIPABIECHUH, IPOTUBOIOI0KHOM
JIBIDKCHUIO CTAHIIHMH, T10 KACATEIBHOM K ee OpOuTe.

Bapwuanr 19. [IpoMoaenupoBath TPacKTOPHIO IBHKEHUS MaJIOr0 KOCMHUYECKOTO alnapaTra, 3amyckaeMoro ¢ 0opra
KOCMUYECKOW CTaHIIMH, OTHOCUTENBHO 3eMJIH. 3alyCK OCYIIECTBISIETCS IyTeM TOJYKa B HAIIPABJICHUH, COBIAJAIONINM C
HaIpaBJICHUCM JIBMKCHUS CTaHIIMY, 110 KacaTeIEHOH K ee opOuTe.

Bapmant 20. Kak Oyner BBINIANETH IOJIET WCKYCCTBEHHOTO CITyTHHKA 3€MIH, €CIIH yYeCTh BO3MYIIAOIIee JCHCTBHE
JIyHe1?

BapuanT 21. PaspaboraTh u peann3oBaTh MOJEHb JBIKEHHS HCKYCCTBEHHOTO CITYTHHKA 3eMJIM TIPH ydeTe BO3IACHCTBHS
Ha HETO MaJIOW IMOCTOSIHHOM CHIIBI, 00YCIIOBICHHOHN «COJIHEYHBIM BETPOMY.

BapuanT 22. Cauras, 9ro nBmwkeHue JIyHbI BOKpYT 3eMIIH MPOUCXOIUT MPAKTUIECKH TI0 KPYTOBOW OpOuUTE,
MIPOAHAIM3UPOBATEH BO3ICHCTBHE Ha ATy OpOUTY co cTopoHs! CONHIIA AJIS MaJoro y4acTKa ABIKCHHUS.

Bapuant 23. IIpoaHanu3upoBaTh OCOOCHHOCTH ABYIKCHHSI UCKYCCTBCHHOTO CITyTHUKA 3EMIH, TBHKYIIETOCS
MPaKTUYECKH IO KPYroBOii opouTe Ha BhicoTe Topsiaka 300 KM, CBSI3aHHBIC C MaJIBIM COMPOTHBIICHHEM aTMOC(EpHI.
Bapuant 24. IIpoaHanu3upoBaTh W3MEHEHHE KPYTrOBOW OpOHMTHI acTepoupa, ABmxkymierocs Bokpyr CouHIa, moj
BJIIMSIHAEM BYJIKAHUYECKOTO BHIOpOCA C €ro MOBEPXHOCTH.

Jlabopatopnast padota Ne 3 MOJAEJIMPOBAHME ABTOBOJIHOBBIX ITPOLIECCOB
1. 3agaua: VimeeTcst IByMepHasi akTHBHAS CPea, COCTOAIIAS U3 DIIEMEHTOB, KaXIbI U3 KOTOPBIX MOXET HAXOTUTHCS B TPEX
Pa3IUYIHBIX COCTOSHUSMX: TIOKOE, BO30YKICHUH U pedpakTepHOCTH. [IpH OTCYyTCTBUH BHEUTHETO BO3ACHCTBHS, DIEMEHT
HAXOJIUTCS B COCTOSHUY TTOKOsI. B pe3ynbraTe BO3AEHCTBUS 2JIEMEHT IIEPEXOIHUT B BO30YKICHHOE COCTOSIHUE, TPHOOpeTas
CHOCOOHOCTH BO30YX/IaTh COCETHUE AIEMEHTHI. Uepe3 HeKOTopoe BpeMs Iociie BO30YKISHHS SIEMEHT MEPEKIII0IaeTCs B
cocTosiHue pehpakTEPHOCTH, HAXOISACh B KOTOPOM OH HE MOYKET OBITh BO30YXKICH. 3aTeM DJIEMEHT caM BO3BPAIIAETCS B
HCXOJIHOE COCTOSIHUE TTOKOSI, TO €CTh CHOBA ITPUOOPETAET CIIOCOOHOCTH MIEPEXOIUTH B BO30YKAEHHOE COCTOSTHHE.
Heo06xoaumMo poMoienpoBaTh IPOLECCH, TPOMCXOASAIINE B IBYMEPHOH aKTHBHOHN cpeJie IIPU pa3InuHbIX IapaMeTpax
Cpesbl ¥ Ha4aJIbHOM pacIipeieIeHIH BO30YKICHHBIX JIEMEHTOB.
2. Teopwust. PaccmoTtpum 0600nieHHy0 Moziens Bunepa - PozenOmora. MbicieHHO pa3o0beM 9KpaH KOMITBIOTepa Ha
9JIEMEHTBHI, OTIpe/ieIsieMble HHAEKCAMH 1, j 1 00pa3yonuMH IBYMEPHYIO ceTbh. IIycTh COCTOSIHME KaXKI0TO JIEMEHTa
omnuceiBaeTcs (a3oi yi,j (t), ¥ KOHIEHTpanueit akTuBaTopa uij (t), rue t -- AUCKPETHBI MOMEHT BPEMEHH.
Ecnu snemeHT HaXoauTCs B IMOKOE, TO OyaeM CYUTaTh, 4To yi,j (t) = 0. Ecam BeneacTBue 61M30CTH BO30YKIACHHBIX
3JIEMEHTOB KOHIICHTpAITUs aKTUBATOpa Uij (t) JOCTHraeT MOpPOroBOro 3HaYeHU h, TO IeMeHT BO30YKIaeTCsl U IIEPEXOINT B
cocrosiHUE 1. 3aTeM Ha CIEeyIOUIEeM IIare OH MEPEKITI0YaeTCs B COCTOSIHAE 2, 3aT€M -- B COCTOSHHE 3 U T.J., OCTaBasiCh MPH
3TOM BO30YKIIEHHBIM. JIOCTUTHYB COCTOSTHUS I DJIEMEHT TIEPEXOIUT B COCTOSTHHE pedpakTepHOCTH. Uepes (s - 1) maros
mocye BO30YKIICHHS JIEMEHT BO3BPAIIAETCS B COCTOSIHHE TIOKOSI.
Bynem cuntath, 4TO IIpW TIEPEX0/Ie M3 COCTOSIHHSA S B COCTOSHHUE MOKOs 0 KOHIIEHTPAIUs aKTHBAaTOpa CTAHOBUTCS paBHOI 0.
[Ipy HanM4KMM COCEHETO IEMEHTA, HaXOIIIET0Cs B BO30YKJICHHOM COCTOSIHIM, OHa yBennunBaercs Ha 1. Ecim p
OmKalImX coceneil BO30yKIEHbI, TO Ha COOTBETCTBYIOIIEM IIare K MpeblIylieMy 3HaU€HHIO KOHIIEHTPAIMN aKTHBaTopa
npuOaBIIAETCS YUCI0 BO30YKICHHBIX coceneil: uij (t + At) = uij (t) + p.
MOHO OTPaHHYHUTHLCS YUETOM OJMKAWIINX BOCBMH COCETHHX DJIEMEHTOB.
3. Anropurm. J{71st MOJETMPOBAHHMS aBTOBOJTHOBBIX MPOLIECCOB B AKTHBHOMW cpeJie HEOOXOAMMO COCTaBUTD IIUKJI 110 BPEMEHH,
B KOTOPOM BBIYHCIISIIOTCS (pa3bl AIIEMEHTOB CPEIbI B TIOCIICAYIOIIE MOMEHTHI BpEMEHH U KOHIICHTPAIIHUS aKTUBATOPA,
CTHpaeTcs IpeAbIIyIee paclpeieleHue BO30YKISHHBIX 2IIEMEHTOB M CTPOUTCS HOBOE. AJITOPUTM MOJCITH MPEICTaBICH
HIDKE.
1. 3agaroT 4mCI0 IEMEHTOB aKTUBHOU CPeIbl, €¢ IMapaMeTpsI s, 1, h, HadanbHOe pacipeeneHne Bo30yKICHHBIX JIEMEHTOB.
2. Hagauo nxora 1o t. JIaroT mpupaiieHue o BpeMeHH: IepEMEHHOH t TIPUCBanBalOT 3HaUeHHUE t + At.
3. [TepebuparoT Bce 3MeMEHTHI aKTUBHOM cpebl, onpenersis ux ¢assl yi,j (t + At) m KOHIIEHTpAIMIO aKTUBATOpa Ui,j (t + At) B
MOMEHT t + At.
4. OuuIIaroT 3KpaH U CTPOAT BO30YKICHHBIE JJIEMEHTHI aKTUBHOM CPEbI.
7. BosBpamienue k onepaunu 2. Eciu UK 1o t 3aKOHYMIICS, -- BBIXO/ U3 UK.
4. KomnberoTepHas mporpamMa. Hmke npeacraBieHa mporpaMMa, MOACTHPYIOIas aKTUBHYIO CPEy U MPOUCXOIAIINE B HEU
mporieccel. B mporpaMme 3a1aHpl HavanbHbIC 3HaUCHUS (asbl yi,j (t + At) BceX 2JIEeMEHTOB aKTUBHOM CPEIIbl, a TAKKE
HUMEETCs IMKII TI0 BpEMEHH, B KOTOPOM PacUUTHIBAIOTCS 3HAYCHUS Vi j (t + At) B cremyromuii MOMEHT t + At 1
OCYIIECTBIIIETCS TpadnIeCKUi BBIBOJ] pe3yIbTaTOB Ha dKpaH. [lapameTpsl cpensi r =6, s = 13, h =5, To ecTh KaxabIit
3JIEMEHT KPOME COCTOSHUS ITOKOS MOYKET HAXOAUTHCS B 6 BO30YKIEHHBIX COCTOSHUSAX U 7 COCTOSHUSX pedpaKTepHOCTH.
[Toporopoe 3HaueHNE KOHIIEHTPAIMH aKTHBaTopa paBHO 5. [Iporpamma CTpOUT OJHOPYKABHYIO BOJHY, OCIILIATOP 1
TIPETISITCTBHE.
Program PROGRAMMAG,;
uses dos, crt, graph;
Const N=110; M=90; s=13; r=6; h=5;
Var y,yy,u :array [1.N,1..M] of integer;

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

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



setcolor(8); setbkcolor(15);
(* y[50,50]:=1; { OnuHOoYHas BoNHA } *)
For j:==1to 45 do { OnHopykaBHast BoJHa }
For i:=1to 13 do y[40+i,j]:=i;
(* Forj:==1toMdo { IBypykaBHas BoHa }
For i:=1 to 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; {Ocummisarop 1}
(* If k=round(k/30)*30 then y[20,50]:=1; {Ocummisrop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[1,j]>0) and (y[i,j]<s) then yy[i,jl:==y[Lj]+1;
If y[i,j]=s then begin yy[i,j]:=0; u[i,j]:=0; end;
If y[i,j] <> 0 then goto met;
For ii:=i-1 to i+1 do For jj:=j-1 to j+1 do begin
If (y[i1,jj]>0) and (y[ii,jj]<=r) then u[ij]:=ulij]+1;

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

For i:=21 to 70 do begin
yy[1,60]:=0; yy[i,61]:=0; {IIpensaTcTBue}
circle(6*i-10,500-6*60,3); circle(6*i-10,500-6*61,3); end;
For i:=1 to N do For j:==1 to M do
begin y[i,j]:=yy[i,j]; setcolor(12);
If (y[i,j]>=1) and (y[i,j]<=r) then circle(6*i-10,500-6*j,3);
setcolor(8);
If (y[i,j]»6) and (y[i,j]<=s) then circle(6*i-10,500-6%},2);
end;
until KeyPressed;
CloseGraph;
END.
5. 3agaHus 111 CaMOCTOSATEIPHOTO PEIICHUS.
1. [Moy4nte MoaETh OJMHOYHON BOJIHBI BO30YKIeHUs. J{71s1 9TOTO JOCTATOYHO OJMH U3 DJIIEMEHTOB aKTUBHOU CPEIbl
MIEPEBECTH B BO30YKIEHHOE COCTOSTHUE.
2. [IpoMoaenupyiite cepuro aBTOBOIH. J[JIs1 3TOr0 HEOOXOUMO, YTOOBI OJIMH U3 3JICMEHTOB COBEPIIIAN MEPUOTUICCKUE
KOJICOAHUs, TO €CTh ABTOMATHYECKU Yepe3 3aJaHHOE YUCIIO [IaroB MePeXoIui B BO30yxkIeHHOe cocTosiHue 1. Takoi
3JIEMEHT HA3bIBACTCS OCIMIUIATOPOM. J[JIsI MOTyYeHHsI CEpUU aBTOBOJH CJICAYET aKTUBU3UPOBATH CTPOKY C IOMETKOU
"Ocuumnsarop 1".
3. [Ipomoaenupyiite mupakIuo aBTOBOJH. 111 3TOr0 He0OXOAUMO CO3/1aTh BOJIHY, HAa ITyTH KOTOPOI PacroyioKeHO
MPEISATCTBHE, HATIPUMED, HETIPO3PAYHBINA 3KPaH, COCTOSIIIHA U3 HEBO30YKIAIOMIMXCS 3JIEMEHTOB, PACIIOI0KCHHBIX BIIOJb
MIPSIMOM M BCETIa HAXOAAMIUXCSI B COCTOSTHUU (.
4. VI3yunTe pactpoCcTpaHEeHHEe aBTOBOJH B IBYMEPHOH cpejie, copepKaiei 1Ba MmapajijielIbHO PaciooKEHHBIX dKpaHa UiTH
9KpaH ¢ oTBepcTreM. [IpoHabmogaiiTe aHUTWIIAIIMIO aBTOBOJIH, PACTIPOCTPAHSIONIMXCS HABCTPEUy IPYT IPYTY.
5. [Ipomoaenmupytite 3G PeKT CHHXPOHNU3AIMH, COCTOSIIHNA B TOM, YTO TP HAJIMYUH JBYX WU 00JIee HCTOYHUKOB aBTOBOJTH
MIPOUCXOJUT UX B3aUMOJICHCTBUE, B PE3yIbTaTe KOTOPOTO BHICOKOYACTOTHBIC HCTOYHUKH ITOAABIISTIOT HU3KOYACTOTHRIE. B
KOHIIC KOHIIOB HACTYIIACT CHHXPOHU3AIHS KOJICOaHUH 3JIEMEHTOB CPEIbl: KOJICOAHHS MMPOUCXOIAT C YACTOTOM, paBHOM
YacTOTE BRICOKOYACTOTHOTO UCTOYHUKA. UTOOBI MPOHAOIIOAATE 3TO SBICHUE HA YKPaHE KOMITBLIOTEPA, CIACIYET
CMOJICITUPOBATH JBa OCHUJIIATOPA, PA0OTAIOMINX HA PAa3HBIX YacTOTax. [IJis 3TOro He0OXOAUMO aKTHBH3UPOBATEH ONIEPATOPHI
¢ nometkamu "Octmuisitop 1" u "Ocumsuisitop 2".

6. [TpomoaenupyiiTe 00pa3oBaHUe OHOPYKABHBIX CITUPATLHBIX BOJIH. CIpaiibHBIE BOJHBI 00pa3yroTcs Ha Kpasx GpoHTa
BOJTHBI, IIO3TOMY JIJISI MOJICITMPOBAHUS STOTO Iporiecca He0OXOAMMO B OJIOKE HaYaJIbHBIX yCIOBUH 3a/1aTh IJIOCKYIO BOJIHY,
(pOHT KOTOPOI 0OpBIBACTCS B CEpPEeIUHE IKPAHA.

7. [IpomoaenupyiiTe 00pa3oBaHue ABYXPYKABHBIX CITUPATBHBIX BOJH.

8. M3yunTe 3aBHCHMOCTH YaCTOTHI BPAIEHHS OJHOPYKABHOM CITUPAITLHOM BOHBI OT TTapaMeTpoB cpenwl (T, s, h). [ToBropute
9TOT BBIYUCIUTENBHBIA YKCTICPUMEHT JIJISl TBYXPYKABHOW BOJHEIL.

9. [IpomMoaenupyiTe B3aNMOACUCTBIE CITUPATBEHBIX aBTOBOJH C aBTOBOJIHAMU, BRIPA0ATEIBACMBIME OCHIILISTOPOM,
KOJICOITIOIIIMMCS C HU3KOH 4acTOTOM.

10. Uccnenyiite pacpocTpaHeHUE U aHUTWIISIIIUIO OJUHOYHOTO UMITYJIbCca B OTHOMEPHOI aKTUBHOM cpeje.

11. M3yunre pacnpocTpaHeHHE aBTOBOJH B OJJHOMEPHOH aKTUBHOM CpeJie MPH HATMIHUU OCIHILISTOPA.

12. TIlpomonenupyiite pacnpocTpaHeHHEe OAMHOYHOTO UMITYJIbCa B OJHOMEPHOU aKTUBHOM CpeJie, MOCIEeTHUMN 2JIeMEHT
KOTOPOI KOHTaKTHPYET C ICPBBIM.

13. Co3znaiiTe KOMITBIOTEPHYIO MOJIENIb PACTIPOCTPAHEHHSI aBTOBOJIH B TPEXMEPHON aKTUBHOM cpejie.



I[a6opaTopHaﬂ pa60Ta Ne 4 MOJAEJIMPOBAHUME PACITPOCTPAHEHNM A BOJIHBI
1. 3amaua. iMeeTcs HenpephIBHAS OJJHOMEpHAS yIpyTas cpesia. 3aJaHbl KOJeOaHUs OTACIBHBIX JJICMCHTOB CPEIbl U
CKOPOCTB pacIpOCTpaHEHHs BO3MYyIeHHs. HeoOX0IMMO pacuuTaTh CMEICHHS SIIEMEHTOB CPEIbI B IOCTEIYIONHE MOMEHTHI
BpPEMEHHU.
2. Teopwsi. 3anuIieM BOJHOBOE YpaBHEHHE:
d2&/dt2=v2d2&/dx2,
rae v -- ¢azoBas CKOpOCTh BOJTHBI. CKOPOCTH JIF000H TOYKH Cpeasl B MOMEHT t+dt cocTaBmseT:
n(t+dt) =d&(t+dt)/dt=d&(t)/dt+d(d&(t)/dt)= n(t)+v2(d2&/dx2)dt.
Pazo0wem cpeny Ha N 3J1eMEHTOB paBHOW JTUHEI € IIaroM h, cMeIeHne KOTOPBIX U3 TMOJOKCHUS PABHOBECHS 0003HAYNM
yepes &irae i=1,2, ..., N -- HoMmep ameMeHTa. CKOpOCTS i--TO 3JIeMEHTa B MOMEHT t+At paBHa:
Ni(ttAt)=ni(t)+ Oi(t+At)At,
rae 0i(t+At) -- yCKOpeHue i--0ro IIEMEHTa!
Oi(t+At)=v2(Eit+1- 2Ei+Ei-1)/h2.
Torma cMemeHue i--0ro AJIeMEHTa B MOMEHT BpeMeHH t+At U3 TOJI0KEHNsT paBHOBECHS COCTABIISET
Ei(t+AL)=Ei(t)+ ni(t+AL)AL.
3. AnroputM. J{ist mocTpoeHus "MOMEHTaIBHOH GoTorpadvu BOJHBI" B TIOCIEAYIONTHE MOMEHTBI BpEMEHU HEOOXO0IMMO
COCTaBHTH ITUKII TIO0 i, B KOTOPOM IepeOUpatoTCs BCE AIIEMEHTHI CPEJIbI, BEIYUCIISIOTCA UX CMEIIECHHS U3 TIOJI0KESHUS
paBHoBecwus. [Tocie aToro cTupaercs npeasiayas MOMEeHTaIbHast GOTorpadust BOJHBI M CTPOUTCS HOBAs. DTOT UK
JIOJDKEH HaXOIHUTHCS BHYTPH IMKIIA TI0 BpEMEHH. AJITOPUTM MOJAETH MPEICTaBICH HIDKE.
1. 3agaroT yncio 31meMeHTOB N, CKOPOCTh PacpOCTPaHCHUS BOJHEI, a TAKKE YPAaBHEHUS KOJICOAHUH OT/ICIIEHBIX SJIEMECHTOB
cpensl (Hanpumep: E[1]:=2*sin(t).
2. Hawano mmkina mo t. J[atoT npupamieHue mo BpeMeHH: ICPEMCHHOM t TPUCBANBAIOT 3HAUCHHUE t+AL.
3. BBIUUCISAIOT CMEIICHUE YJIEMEHTOB CPEIbl, KOTOPBIE KOJICOIIOTCS 110 33IaHHOMY 3aKOHY.
4. B nukie nepebuparotcs Bee 3aeMeHTH oT 2 10 N-1. [Ipu 3ToM 3amuchIBaOT 3HAYCHHS CMEIICHUH Xi[1] B MaccHB XXii[i] u
BBIYUCIIIOT CKOPOCTH JJIEMCHTOB B MOMCHT BpeMeHH t+At:
Ni(ttAt=ni(t)+ v2[(&i+1-2&i +E&i-1)/h2]At.
3aMKChIBas X B MaccuB etafi].
5. B muxute mepeOuparoTcs BCE AIEMEHTHI U BBRIYHCISIOTCS X CMEIIEHH o hopMyIe:
Ei(t+AL)=Ei(t)+ ni(t+At)At.
6. B muxute mepeOuparoT BCe 3IEMEHTHI, CTUPAIOT UX MPeIbIIyie H300pakeH s U pUCYIOT HOBBIE.
7. Bo3Bpamenue k onepanuu 2. Eciau myKII 1o t 3aKOHYWIICS, -- BBIXOJ] M3 ITUKJIA.
4. KomnberoTepHas nporpamma. [Ipemmaraemast mporpaMMa MOACTHPYET MPOXOKICHUE U OTPAKCHUE UMITYIIECa OT "TPaHHUIIBI
paszena aByx cpen'.
program PROGRAMMAG6;
uses crt, graph;
const n=200; h=1; dt=0.05;
var 1, j, DriverVar,
ModeVar, ErrorCode : integer;
eta,xi,xxii : array[1..N] of real;
t, vv : real;
Procedure Graph_Init;
begin {- Mannmanm3amus rpaduky - }
DriverVar:=Detect;
InitGraph(DriverVar,ModeVar,'c:\bp\bgi');
ErrorCode:=GraphResult;
if ErrorCode<>grOK then Halt(1);
end;
Procedure Raschet; {Pacuer cmemenust }
begin for i:=2 to N-1 do
begin
xxii[i]:=xi[i];
if i<N/2 then vv:=4 else vv:=0.5;
eta[i]:=eta[i]+vv*(xi[i+1]-2*xi[i]+xi[i-1])/(h*h)*dt;
end;



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

xi[N]:=0; {Konen 3akpenuieH}
{ xi[N]:=xi[N-1];} { He3aKkpenICHHBI }

end;
Procedure Draw;

begin {- BeIBO Ha dKpaH -}

setcolor(black);

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

setcolor(white);

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

end;
BEGIN  {- OcHoBHas nporpamma -}

Graph_Init;

Repeat t:=t+dt;

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

until KeyPressed; CloseGraph;
END.
PaccMoTpeHHas BbIllIe KOMITBIOTEPHAsT MOJENb MO3BOJISIET BHIIIOIHUTE CEPHIO YUCIICHHBIX SKCIIEPUMEHTOB M U3yUYHTh
CJIeIyIoNIue IBIICHUS: 1) pacpocTpaHeHHe U OTPAKEHHUE BOJIHBI (OAMHOYHOTO UMITYJIBCA, IyTa) OT 3aKPEIICHHOTO U
HE3aKpEIJICHHOTO KOHIIA YIIPYTOH Cpelibl; 2) HHTEpPEepeHITns BOJIH (OJUHOYHBIX UMITYJIbCOB, IyTOB), BOSHUKAIOIIAS B
pe3ysbTaTe OTPaXKSHUS MaIAI0IIeit BOIHBI THM00 M3ITYUYCHUsI [BYX KOTEPEHTHBIX BOJIH; 3) OTPaKEHUE U MPOXOKACHHE BOIHBI
(OIMTHOYHOTO UMITYJIbCA, IyTa) Yepe3 TPaHMIly pa3zeia IBYX cpel; 4) H3ydeHUe 3aBUCUMOCTH JITHHBI BOJIHBI OT YaCTOTHI U
CKOPOCTH PACIPOCTPAHEHHUS; 5) HAOIIOIeHIE U3MEHEHHS (ha3bl OTPAKCHHOMN BOJHEI HA T TIPU OTPAXXCHUHU OT CPEJIbL, B
KOTOPO¥ CKOPOCTH BOJTHBI MCHBIIIC.
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5. 3amaHus A7 CTYICHTOB.

1. ITpomogenupy#Te pacpocTpaHSHHUE BOIHBI M €€ OTPaXCHUE OT 3aKPEIUICHHOTO (He3aKPEIICHHOTO0) ITPaBOT0 KOHIIA
Cpensl B ciydae, KOTa ee JICBBIH 3JICMEHT COBEpIIaeT TapMOHHYECKIE KOJICOaHNsI.

2. N3yunTe pacrpocTpaHEHHE W OTPaKCHIE UMITYJIbCa B ClIydae, KOTAa JIEBHIH AJIEMEHT Cpebl COBEPIIIII TOIKOJICOaHHS.
3. [IponaGromaiiTe CyNEepPIO3UIMIO BOJTH, HCITyCKAEMBIX ABYMsI dJIEMEHTaMH, KOJICOIFOIIUMUCS C PaBHBIMU (Pa3IHIHBIMH )
YacTOTaMH M OTCTOAIIMMH APYT OT JIpyra Ha PacCcTOSHUE a.

4. [IpoMoaenupyiiTe BOSHUKHOBEHHUE CTOSYCH BOJIHEI IPU OTPAKEHUHN FAPMOHUYECKOI BOJHBI OT MPABOTO 3aKPEIUICHHOTO
(He3aKpeIUIeHHOT0) KOHILIA IIHYpa.

5. 3yuure uHTEpEpPEHINIO ABYX IYTOB, PACIPOCTPAHSIONIUXCS HABCTPEUY.

6. [IpomoaenupyiiTe OTpaKeHUE OAMHOYHOTO UMITYJIECA OT TPAHUIIBI pa3jielia IBYyX CPell C Pa3THYHBIMU CKOPOCTSIMH
pacmpocTtpaHeHus BOJH. [IJist 3TOro HeoOXOAMMO 3a]1aTh Pa3JINYHbBIC 3HAYCHUS a JUIS JICBOH U MPaBOW MOJIOBUHOK IIHYPA.
7. Ucionb3yst MOEIb, U3yYUTE 3aBUCUMOCTD JUTHHBI BOJHBI OT YaCTOTHI.
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JIaGopatopuas pa6ora Ne 5 MOJIEJIb SIBJIEHWI ITEPEHOCA (TEIIJIOITIPOBOJIHOCTb, JIN®®Y3US, BA3KOCTH)

1. 3amava: Mimeercs mpsAMoyToJbHAs IUIACTHHA, KOI(GQHUINEHT TEMIIEPATYPOIPOBOIHOCTH KOTOPOTO 3aBUCHT OT KOOPMHATHI
a=a(X,y). 3ajaHo HavanbHOE pacnpeneneHue remnepatypsl T=T(X,y), a Takke MOITHOCTH N ¥ KOOPJIMHATHI (X1, yn)
MCTOYHMKOB Teria. Heo0X0oIMMo H3yunTh N3MEHEHHE TEMIIEPaTyPhl Pa3IMYHbIX TOYEK IUTACTHHBI C TEYEHHEM BPEMEHH.




2. Teopust. YpaBHEHHE TEIUIONPOBOJHOCTH IS TNIACTHHBI:

or 0*T o°T

Friai (ﬁ + 8_3,(2) +4(z,y),

rae q(X,y) -- CKOPOCTh YBEIMUICHHS TEMIIEPATYPBI, 00YCIOBIEHHAS HAINIHUEM B TOUKE ¢ KOOpIUHATAMH (X,Y) HICTOYHUKOB
(moryoTUTeNEH TEIIa) TerIa.

[puparieHne TeMIeparypbl paBHO:

(% + g—:;) dt + q(z,y)dt.

Pa3z00beM MpsIMOYTOJIbHYIO TUIACTHHY Ha 3JIEMEHTBI, 00pa3yIOIie BEpPTHKAIbHBIC CTOJIOIBI C HOMEPOM 1 M TOPU30HTAILHbIE
CTpOKH ¢ HOMepoM j. [TycTh B HEKOTOPBIN JUCKPETHBII MOMEHT BPEMEHH t TeMIIepaTypa dJIeMeHTa i-0T0 CToIOIa j-0i
cTpoku ObTa paBHa Ti,j(t). UTOOBI HAWTH €€ 3HAUCHUE B CIICIYIOUIMI MOMEHT BpeMEHH t+dt HECOOXOIUMO YHCIICHHO PEUIUTh
MPEJICTABICHHOE BhIIIEC TU(PEepeHIMATbHOEC YPaBHEHIE OTICIBHO IO CTOJIOAM U OTACIBHO 10 CTPOKAM.

Permrast omHOMEpHYTO 3a/1a4y TEIUIOIPOBOAHOCTH IO CTOJOIAM, TIOTyYaeM:

Ti,j(t+dt)=Ti,j(t)+a[(Ti,j+1 -2Ti,j+Ti,j-1)/h2]dt+qi,jdt,

/i qi,j -- OBICTPOTA YBEIMYCHUS TEMIICPATYPHI 3JICMEHTA BCICICTBIE HAIMYHS B HEM UCTOYHUKA Teria, h=1. AHaIOTHYHBIM
00pa3oM peraeTcsi ypaBHEHHE TEIUIONPOBOJHOCTH MO CTPOKAM:

Ti,j(t+dt)=Ti,j(t)+a[(Ti+1,j -2Ti,j+Ti-1,j)/h2]dt+qi,jdt,

OpraHui30BaB [[Ba LUKJIA 110 i ¥ j, B KOTOPBIX MepeOUPAIOTCs BCE 3JIEMEHTHI IUIACTUHBI, BIIOKEHHBIE B IIUKJI 10 BPEMEHH,
MOYHO PAaCUUTATh pacpe/ieiieHie TeMIepaTyphbl IUTACTHHBI B MOCIEAYIOIINE MOMEHThI BpeMeHU. YTOObI HCKITIOYHUTh
BIIMSTHHE HAMPaBJICHHs IIepedopa JIEMEHTOB Ha PE3YJIbTaThl MOJCIMPOBAHUSI, CIIEIyeT OPraHM30BaTh 4 IUKIa, B KOTOPHIX
JJIEMEHTHI IUTACTHHBI Iepe0UPatoTCsl ClieBa HAPABo, CIpaBa HAJICBO, CHU3Y BBEPX, CBEPXY BHH3.

3. Anropurm.

1. 3amaroT KO3 PUIUEHTHI TEMIICPATYPOIPOBOTHOCTH a M b BIIOJb OCEH KOOPAWHAT X U Y, HAYAILHOE PACIpe/IciIiCHIE
temnepatypsl Ti,j(0) pa3Iu9IHBIX 3JIEMEHTOB TUTACTHHBI, KOOPAWHATEI K MOITHOCTH UCTOYHUKOB TeIUIa (i,j. CUUTAIOT, 9TO
t=0.

2. [TyteM nocieaoBaTeILHOTO TIepedopa 3MEMEHTOB i--0T0 ¢ToJI0na OT j=1 70 M ¢ MOMOIIBI0 KOHEYHO-PA3HOCTHOTO
ypaBHeHHS (1) MepeCYUTHIBAIOT UX TEMIIEPATYPHI B CIICAYIONINI JUCKPETHBIA MOMEHT BpeMeHHU. [IOBTOPSIIOT pacyeThl s
BCEX CTOJOIIOB.

3. TIOBTOPSIOT Ty k€ CaMyI0 MPOLEIYPY B IPOTUBOIOIOKHOM HaIpaBlIeHUH, epeOupast 3neMeHTsl oT j=M 1o 1 u
HCTIONB3Ys ypaBHeHue (1).

4. Tlytem mocienoBaTeIbHOTO Tiepedopa 3JIEMEHTOB j--0i CTpOokH OT i=1 10 N ¢ moMoIIsi0 KOHEYHO-Pa3HOCTHOTO
ypaBHeH#Us (2) MepecYUTHIBAIOT UX TEMIIEPATYPHI B CIICAYIONIMN TUCKPETHBI MOMEHT BpeMeHHU. [I0OBTOPSIFOT pacueTsl st
BCEX CTPOK.

5. [ToBTOPSIOT Ty JKE CaMyI0 MPOLEAYPY B MIPOTHBOMOIOKHOM HAIPaBJICHUH, ITepeOupas 3eMeHTH oT i=N 110 1 1 ucrmonb3ys
ypaBHeHHE (2).

6. BBozAT TekyIiee pacnpeieliCHHE TEMIICPaTyPhl Ha 9KPaH, 3aKpalIiBast JJIEMEHTHI C Pa3IHYHON TEMIIEPATy PO
Pa3IMYHBIMU BETAMH.

7. Bo3Bpamienue k oneparuu 2. ECIii MUK 10 t 3aKOHYHIICS, -- BEIXOJT M3 IIUKJIA.

4. KommbiotepHas nporpamma. [Ipeyiaraemasi KOMIbIOTEpHas IPOrpamMMa MO3BOJISIET UCXOIS U3 HAYaIbHOTO
pachpeeneHus TeMIepaTypbl U HATMYHs KICTOYHUKOB TEIUIa, pACYUTATh TEMIIEPATYPY Pa3IMUHBIX TOUEK MPSMOYTOILHON
IUIACTHHBI B IUCKPETHBIE MOMEHTBI BPEMHHU.

program PROGRAMMAY7;

uses crt, graph;

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

var 1i,jj,kk,i,j,DriverVar, ModeVar, ErrorCode : integer;

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

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

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

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

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

procedure Raschet; {---- Pacuer TemmepaTypsl ----}



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

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

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

end;

BEGIN {---- OcHOBHas IporpamMma ----}
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 1715l CTY/ICHTOB.
1. Temmnepatypa rpymibl 2JIEMEHTOB, HAXOSIIUXCS B IICHTPE CTEPIKHS, JOCTATOYHO BhIcOoKa. [locTpoiiTe rpaduk
3aBHCHMOCTH TEMIIEPATypPbl OT KOOPIUHATHI M UCCIEAYITe M3MEHEHUE PACIIPeIelICHNs] TEMIIEPATYPhI BIOJIb CTEPIKHS C
TEUEHHEM BPEMEHH, €CIIM KOA(PPUIIHEHT TeMIIepaTypOIIPOBOHOCTH BO BCEX TOUKAX OJMHAKOB.
2. Pemmre npensiaynyro 3aqady Ui Cliydasi, KOTJja CTep)KeHb HEOJHOPOICH, HarpuMep, kKo3dduiueHt
TEMIEPaTyPOIPOBOIHOCTH €r0 JICBOH ITOJIOBUHEI OOJIBINIE, YEM MPABOH.
3. BOu3u 1neHTpa CTep KHS UMEETCs] HECKOJIbKO HCTOYHHKOB Teruia. V3yunTe n3MeHeHHe pacipe/IelICHHs TEMIIEPaTypPhI C
TEYCHUEM BPEMCHH, €CIIH CTEPIKEHBb OJHOPOJICH.
4. Pemmte mpenpIIymIyIo 3a1ady Ui Cliydasi, KOTJa CTepKeHb HEOJHOPOACH, TO €CTh ero Ko3dduiueHt
TEMIEePaTyPOIPOBOIHOCTH 3aBUCUT OT KOOPIUHATEI.

5. M3yuute pacnpeneneHne TeMIepaTypsl BIOIb CTEPIKHA B CIIydae, KOTJIa OJAWH KOHEIT
OXJIaXKTaeTCs, a IPYTroi MoAIep >KUBACTCS MIPH MOCTOSHHON TeMITepaType.

6. 3anmaiiTe HICTOYHUK TeIIa, MOITHOCTh KOTOPOTO IMEPHOANICCKA U3MEHIETCS C TEICHUEM
BpEMEHH C OYEHb HU3KOM yacToTol. [IpomMoienupyiite TEII0BbIE BOJIHBI.
7. Temnepatrypa Ipynibl 2JIEMEHTOB, HAXOASIIUXCS B LIEHTPE IIACTHHBI, TOCTATOYHO
BbIcoKa. MccienyiiTe n3aMeHeHHe paclpeesieHUs] TeMIIepaTyphl ¢ TCYEHUEM BPEMEHH,
eciu IJIaCTHHA OJTHOPOJAHAS U U30TPOITHASL.

8. Pemute mpenpiayiyto 3aady i ciiydasi, KOrja IiacThiHa HEOJHOPOIHA.
9. [IpomoaenupyiiTe HarpeBaHHe HEU3OTPOMHOM MIIACTUHBI UICTOYHUKAMHU TEeIlIa, HAaXOJIIIMMHUCS B LIEHTPE.
10. BOxm3u 1ieHTpa IacTUHBI IMEETCS TPYIIIA TMOTJIOTUTENCH Temia (MCTOYHUKOB TEIUIA ¢ OTPUIATEIBHOI MOITHOCTBIO).
W3yunTe n3MeHeHHNE pacIpeaesieH s TEMIIEPaTyphl ¢ TCUCHHEM BPEMEHH.
11. IInactuHAa ¢ OTBEPCTHEM CONEPKUT UCTOYHHUK TeIJIa U MOTJIOTUTENH TeIlia. M3yunre pacnpeneneHne TeMepaTypsl B
pa3IUIHbIE MOMEHTHI BpEMEHH.
12. Temnepatypa TPyIIBI 2JIEMEHTOB BOJIN3HM IICHTPA TUIACTHHBI ITOIECPKUBACTCS TOCTOSTHHOW. M3yunTe pacmpeneneHue
TEMIIePaTyphI, €CJIN IJIACTHHA UMEET NCTOYHHUKH TeIlIa ¢ OJIOKHUTEINbHON (OTPULATETFHONH) MOIITHOCTRIO.

13. Pemmre npeapIyyto 3aqady Ui Cirydasi, KOTaa IIacTHHAa aHU30TPOIHA, TO €CTh e¢ KO PHUIUEHT
TEMIIEPaTypOTPOBOIHOCTH 3aBUCHUT OT HATIPABICHUS.



4.1.2. TectupoBanue

Tema 1. HekoTopbie U3BECTHBIC MOJICIIA MATEMATHICCKON (PU3UKU

Tema 2. 3agaun XUMHYECKON KHHETHKH

Tema 3. MaremaTrdeckast Teopust 00pbOBI 32 CYIIICCTBOBaHUE

Tewma 4. MoaenupoBanue nporeccoB audGy3un U mepeHoca

Tema 5. Henunelnble MogeIun

Tewma 6. JlInHaMuKa cOpOITUH Ta30B

Tema 7. MoaenupoBaHHue CIOXKHBIX 00BEKTOB

4.1.2.1. Ilopsiiok mMpoBeaeHHSI.

TecTrpoBaHUe MPOXOAUT B MUCHMEHHONW (POpPME WIIH C MCIIOIh30BAaHUEM KOMIBIOTEPHBIX cpeAcTB. OOyJaromuiics moryqaer
OTIpeICNIEHHOE KOJMYECTBO TECTOBBIX 3afaHuWii. Ha BBITIONHEHHWE BBIIEISETCS (UKCHPOBAHHOE BPEMsI B 3aBHCHMOCTH OT
KonuuyecTBa 3anaHui. OlEHKa BBICTABISIETCS B 3aBUCUMOCTHM OT TPOLEHTa MPAaBWIBHO BBIMOJIHEHHBIX 3aJaHHM.
TecTupoBaHue NPOBOAUTCS 0 BapuaHTaM. B kaxaom BapuanTe — 10 TecToBBIX 3amaHui. 3a Ka)Ibli NMpaBHIbHBIM OTBET
HauucisieTcst 1 6an. YToro 3a TeCTHPOBAaHUE CTYICHT MOXKET 3apadotath o 10 6asoB.

Hwxe npuBeicHBI MpUMEpPHBIC 3aaHus. [[0THBIN OaHK TECTOBBIX 3aJIaHUI XpaHHUTCS Ha Kadeape.

4.1.2.2 Kputepun oneHnBaHus
O1eHKa «OTIMYHO)» CTABUTCA, €CIU o0y4yarouuiicss Habpan 86% MpaBUIBHBIX OTBETOB U Ooree.
O11eHKa «XOPOLLO0)» CTABUTCA, ec/Ii o0y4aromuiicst Habpain ot 71% 1o 85 % mpaBUIBHBIX OTBETOB.
OueHKa «yI10BJIE€TBOPUTEIbHO» CTABUTCS, €CJIM 00y4Jaronuiicsa Hadpan ot 56% mo 70% npaBUITBHBIX OTBETOB.
O1eHKa «HEYAOBJETBOPUTEILHO» CTABUTCS, ecIU o0y4aronuiicst Habpan 55% MpaBUIBHBIX OTBETOB U MEHEE.
4.1.2.3. Conep:xaHue OIeHOYHOTO CpeaCcTBA

Bomnpoc 1. Ha xakue gactu pa3gensioT ONHCcaHnue CUCTEMBI TS efieif IMUTallHOHHOTO MOJIEIUPOBAHUS?
1) JleTrepMHUHUPOBaHHYIO U CTOXaCTUYECKYIO;

2) IIpenBapuTeNnpHy0 U YTOUHEHHYO;

3) CraTudeckylo U TUHAMHYECKYIO;

4) JluneitHble, TMHAMUYECKHUE, CETEBBIE, MACCOBOTO OOCITY>KUBAHUS U T.1I.;

5) DU3NYECKYI0 U MaTEMaTHYECKYIO.

Bonpoc 2. KakoB nepsslii mar npu co3JaHuH MOJEIU?

1)  OmnpeneneHue CTPYKTypbI CUCTEMEI,

2) Ornpenenenne ee 1eJIeBOro Ha3HAYCHHS,

3) Br16op Trmma Mmomenu (TUHEHHAS, JUHAMIYECKAs U T.1I.);

4) Ornpenenenne BXOHBIX apaMeTPOB CUCTEMBI;

5)  OmnpeneneHne BBIXOJHBIX ITAPAMETPOB CUCTEMBI.

Bormpoc 3. Uro Takoe ycroiumBas cuctema?

1) OTCYTCTBYIOT peaKIMH Ha BHEITHEE BO3ICHCTBUE;

2)  Cucrema cama yCTaHABJIMBACT ENH (YHKIIMOHUPOBAHUS U CTPEMHUTCS K HHUM;

3)  Cucrema cTpeMHTCS EPEHTH B ONTHMAIEHOE COCTOSTHHE, KOTOPOE B HACTOSIIIIEE BPEMSI OTCYTCTBYET;
4)  Ilpm u3MeHeHWH BHEUTHUX YCIOBUI N3MEHEHHE COCTOSHHUS CHCTEMBI MaJjo;

5)  Cucrema, cTpeMsIasics COXpaHUTh CBOE COCTOSIHUE TTPH M3MEHEHUH BHEITHUX yCIIOBUH.

Bormpoc 4. Uro Takoe mouckoBast cucrema?

1) OTCyTCTBYIOT peaKklM{ Ha BHEIIHEE BO3JeiicTBuUE;

2) Cucrema cama yCTaHaBJIMBACT e (QYHKIIMOHUPOBAHUS M CTPEMHUTCS K HHAM;

3)  Cucrema cTpeMHTCS IEpEHTH B ONTHMAIBHOE COCTOSIHHE, KOTOPOE B HACTOSAIIECE BPeMs OTCYTCTBYET;
4)  Ilpm n3MeHEHUN BHEIIHUX YCIOBUH M3MEHEHUE COCTOSIHUS CHCTEMBI MaJIo;

5)  Cucrema, cTpeMsInascs COXpaHUTh CBOE COCTOSIHIE IIPH N3MEHEHHH BHELIHUX YCIIOBHH.

Bormpoc 5. Uto Takoe neneycTpeMieHHas cuctema?

1) OTCYTCTBYIOT peaKIMH Ha BHEITHEE BO3/ICHCTBUE;

2)  Cucrema cama yCTaHABJIMBACT ENH (YHKIIMOHUPOBAHUS U CTPEMHUTCS K HHUM;

3)  Cucrema cTpeMHTCS EPEHTH B ONTUMAILHOE COCTOSTHUE, KOTOPOE B HACTOSIIIIEE BPEMsI OTCYTCTBYET;
4)  Ilpm u3MeHeHHWH BHEUTHUX YCIOBUI N3MEHEHHE COCTOSHUS CHCTEMBI MaJo;

5)  Cucrema, cTpeMsIasics COXpaHUTh CBOE COCTOSIHUE TTPH M3MEHEHUH BHEITHUX yCIIOBUH.

Bompoc 6. Yto Takoe pakrorpaduueckue 3JeMEHTHI peIeHus?

1)  DneMeHTHI, KOTOPBIE MOXHO MOJBEPTHYTh MPOBEPKE C LIENBI0 ONPEIeJICHHS X HCTHHHOCTH;

2) DIIEMEHTBI, KOTOPBIE HEJIb3sI MOABEPTHYThH MTPOBEPKE;



3)  DneMeHTHI, KOTOpbIe OyayT BKIIOYECHBI B MOJIEIIB;

4) DJIEMEHTHI, HCKIIOYaeMBbIE U3 MOIEIH;

5) DNIeMEHTHI, BXOSIINE B KPUTEPHUH.

Bonpoc 7. Uto Takoe OLIEHOYHBIE 31€MEHTHI peIICHUs?

1)  DieMeHTHI, KOTOPBIC MOXHO IMOABEPTHYTH IPOBEPKE C LENBI0 ONMPEICICHUS HX HCTUHHOCTH;

2) DIIEMEHTBI, KOTOPBIE HENTb3sI MOABEPTHYThH MTPOBEPKE;

3) DNIeMEHTHI, KOTOPbIe OYAYT BKIIOYSHBI B MOJICIb;

4) DJIEMEHTHI, UCKITFOUaeMbIC U3 MOJICIIH;

5) OneMeHTHI, BXOJAIINE B KpUTEPUIl.

Bomnpoc 8. HyxHo 11 ipoBepsATh JaHHBIE, TOTYICHHBIE U3 JOKYMEHTOB, FJIH HHTEPBBIO C SKCIIEpTaMu?

1) Heny>xHo mist opumanbHBIX TOKYMEHTOB;

2) HenyxHo, ecnu 3kcepT IpU3HAHHBIN CIIEIUAIUCT;

3)  HyxHo, eciii KOMIETEHTHOCTD YKCIIEpTa HE TIOATBEPKICHA;

4) HyxHo, eciu TOKyMeHTHI TeKymue (padouune), a He o(UITHATbHEIE;

5)  HyxHO npoBepsATh U COMOCTABIATEH C APYTHMHU HCTOYHUKAMH BCE JaHHBIE 03 HCKITIOYCHUH.

Bomnpoc 9. [Touemy 3aka34ymK OMUCHIBACT MPOOJIEMY B HETOYHBIX U HEUETKHUX (pOpMyIMpoBKax?

1) IToTomMy, 4TO OH HE MaTEMaTHK;

2) DTO HaM TaK KaKETCs, TaK KaKk MBI HE 3HAKOMBI C TIPOOJIEMOiA;

3) Ecnu 61 0H 3HAJI TOYHO B YeM CYTh IIPOOJIEMBI M KaK €€ PelIaTh, OH CAeNan Obl 3TO caM;

4) V pa3HbIX CHIEUUaTNCTOB Pa3Hbli B3I HA OJTHO U TOXKE PEILICHUE;

5) 3aka34uk He 3HaKOM ¢ OBM.

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

1)  Toromy, 4TO 3aKa34YKK XOUYET 3HATH CTOUMOCTh Pa0OTHI;

2)  UroObI MpaBUIBHO OMPEICITUTE CTPYKTYPY MOICIIH;

3)  UtoOsl mpuBiIeYs K pabOTE CIIEIUATMCTOB 3aKa34nKa,;

4)  Ilotomy, 9TO BpeMEHHBIE I MaTepHAIBHBIC 3aTPATHl HAa IOCTPOCHHUE JTake MPOCTHIX MOJEJIeH 0U4eHb BEICOKH M HYKHO
TOYHO 3HATh, YTO JOJDKHO OBITH CICNAHO, & YTO JICNIaTh HE HYXKHO;

5)  Iloromy, 4TO MaTeMaTHICCKHE METOIBI MOJICITUPOBAHUS CIIOXKHEI.

Bormpoc 11. Ha ueM ocHOBaH CHCTEMHBIH MOAX01?

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

2)  Ha npusnanuu ¢akTa, 9YTO U3 ONTHMAITEHOCTH 3JICMEHTOB HE CIIEIyeT ONTUMAILHOCTh CHCTEMBI,

3)  Ha dakre, 9T0 HE3aBUCHMO OT TOTO KaK CUCTEMa TPUIILIA B JAHHOE COCTOSIHUE, €CIIM B TANbHEHIIIEM OHa OyIeT
MEHSTH COCTOSIHUS ONTHMAaJIBHBIM CITIOCOOOM TO M BECh MpoIiecc OyAeT ONTHMAaTbHBIM;

4) Ha ¢akre, uTo eciu cucteMa MpHIia B JaHHOE COCTOSTHUE ONMTUMATBHBIM CTIOCOO0M, TO HE3aBUCHUMO OT TOTO KakK, B
JANbHEHIIeM OHa OyIeT MCHATH COCTOSHUS BECh TPOIIECC OyIET ONTUMAIBEHBIM;

5)  Ha pa3gencHuu CHCTEMBI Ha HECKOJIBKO MOJCHCTEM, MOTAIONINXCS aHAIH3Y.

Bormpoc 12. B yem 3akiroqaercss CHCTEMHBIN TIOXO?

1) B TomMm, uTo MccnenoBaTeb MeITaeTCA N3ydaTh CHCTEMY B ILIEJIOM, a HE KOHIIEHTPUPOBATh BHUMAHNE Ha €€ JacTsX;
2) B criocoOe pasaencHus CHCTEMBI Ha 3JIEMEHTEHI;

3) B TowM, 4TO HCCIIeIOBATENb MBITACTCS U3yYaTh CUCTEMY IO YaCTsIM;

4) DTO0 MpaBuiIa BEIOOpA CTPYKTYPHI MOJECIIH;

5) DTo0 mpaBuiIa BEIOOpA 3JIEMEHTOB MOJIEITH.

Bormpoc 13. SIBasieTcst I CUCTEMHBIN MOAXO0A Hay4YHBIM METOAOM?

1) Her, 3T0 MOAXO] K HCCIICAOBAHUIO, OCHOBAHHBIN HA 3[PABOM CMBICIIC;

2) Jla, 5TO HayYHBIH METOJ aHAJIN3a CHCTEM;

3) Her, 3T0 MeTO pa3ieeHHs CUCTEM Ha DJIEMEHTHI;

4) [a, 3To Hay4HBIIl METOJ OCTPOEHUS CTPYKTYPHBIX MOJIENIEH;

5) /[a, 3T0o MeToMKa OTNIPEAEIeHHS BaXKHEHIINX (DaKTOPOB.

Bormpoc 14. Kak moHMMaTh B3anM03aBUCUMOCTD?

1) 3aBUCUMOCTE CUCTEMBI OT BHEIIHEH CPEIbI;



2) Bo3znelicTBre cUCTEMBI Ha BHELIHIOIO CPEAY;

3) 3aBHCHMOCTH CHCTEMBI OT BHEIIHEH Cpe/bl 1 OJHOBPEMEHHO BO3/ICHCTBIE CHCTEMBI Ha BHEITHIOKO CPELy;
4) Huxkakue neiicTBus B CI0XKHOW CHUCTEME HEBO3MOXHO TOJTHOCTHIO U30JIUPOBATh;

5)  BosgeiicTBue oHOTO (haKTOpa CHCTEMBI Ha IPYTOM.

Bonpoc 15. Uto Takoe NpOTUBOUHTYUTHBHOE MOBEACHHUE?

1) Korma HemocTaTo94HO METOIOB CTATUCTHYSCKOTO aHAIN3a,

2) Korna BeIxoHBIC IEpEMEHHBIE OKAa3BIBAIOT BIMSHUE HA BXOIHBIC;

3) Korna BHeceHHE TOTO MIIH HHOTO KOPPEKTHPYOMIETO BO3CHCTBUS MOXKET 0Ka3aThCs HeA()(DEKTUBHBIM HITH IPUBECTU
K 00paTHBIM pe3yJIbTaTaM;

4) Korma Henp3s 6€3 UCToIb30BaHMs MATEMATHIECKUX METOIOB OOHAPYKHUTh CBSA3h MEXITY (pakTOpamu;

5) Korma 3aBucuMOCTh MeXITy akTOpaMu OMUCHIBAIOT OOPATHOH (PYHKIIHEH.

Bomnpoc 16. Kakast 3amada perraercst Ha 3tamne mpeoOpa3oBaHUs 3HAHUN O CUCTEME B MATEMATHICCKYHO MOJICIH?
1) OmnpeneneHne Ha3HAYEHUST MOJICIH;

2) OmpeneneHne KOMIIOHEHTOB, KOTOPBIE TOJHKHBI OBITH BKIFOYCHBI B COCTAB MOJICIIH;

3) OmnpeneneHne CTONMOCTH UCCIICIOBAHHS,

4) Omnpenenenue NapaMeTpoB U EPEMEHHBIX, OTHOCSIIUXCS K KOMIIOHEHTaM MOJIEIIH;

5) Her npaBunsHOro oTBETA.

Bomnpoc 17. Kakoe rimaBHOE TPOTUBOPEUHE HEOOXOAUMO MIPEOI0JICBATH TPH KOHCTPYHUPOBAHUN MOZICITH?

1) JluHEHHOCTH M HEMUHEHHOCTB;

2) JleTepMHUHUPOBAHHOCTH U CTOXACTUYHOCTB;

3) CTOHMMOCTb U CIIOKHOCTB;

4) TIpocToTa M TOYHOCTH;

5) Tlone3HocTh U OOIIHOCTB.

Bompoc 18. Uto Takoe npsmas 3anaya?

1) Haiiti oTKJIMK CUCTEMBI Ha 3aJJaHHBIC BXOJIHbIC CUTHAJIB;

2) HaiiTi BXOJHBIC CUTHAIIBI, BEI3BABIIHC JAHHBIA OTKIIHK;

3) Haiitn MmaTemaTHYeCKO€ ONMCaHUE CHCTEMBI, €CITH 3aJJaHbl BXOHBIC CUTHAJIBI M OTKIINK;

4) HatiTi BXOIHBIC CUTHAIEI, BEI3BABIIKC TAHHBIN OTKIMK WA MATEMATHYCCKOE OMUCAHUE CUCTEMBI, €CITH 33 JaHbI
BXOJIHBIC CUTHAITBI X OTKJIVIK;

5) Haiitu cTpyKTypy CUCTEMBL.

Bormpoc 19. Uto takoe oOpatHas 3agaqa?

1) Haiiti oTKJIMK CUCTEMBI Ha 3aJJaHHBIC BXOJIHbIC CUTHAJIBI;

2) Hatit BXOIHBIE CUTHAIBI, BRI3BABIIKE JAHHEINA OTKIIHK;

3) Haiitn MmaTemaTIYeCcKO€ ONMCaHUE CHCTEMBI, €CITH 3aJaHbl BXOIHBIE CHUTHAJIBI M OTKIIHK;

4) Haiit BXOZHBIC CUTHANEI, BEI3BABIINE JAHHBIN OTKINK WIA MAaTEMaTHIECKOE ONMCAHUE CCTEMBI, €CIIH 3aJaHbI
BXOJIHBIC CUTHAJIBI X OTKJIVIK;

5) Haiitu cTpyKTYypy CHUCTEMBI.

Bormpoc 20. Uto Takoe «4epHBIHN SITAK» ?

1) HenuHeWHBIH 2IEMEHT CHCTEMEI,

2) DIeMEHT CHCTEMBI C THHEHHON QyHKIHUCH;

3) DneMeHT cucTeMsbl, (DYHKIMS KOTOPOTO HE BIUACT HA TIOBEACHUE MOJICIIH;

4) DneMeHT CUCTEMBI, HCKITFOYaeMbIi U3 paCCMOTPEHHS;

5) DneMeHT CHCTEeMBI, MPHUPOIa KOTOPOTO HEN3BECTHA MIIM MaJIO U3BECTHA.

3ananue 21.

IIpoomKuTh U3yueHue riaaBsl 4.

Br16pats npaBUIIBHBIN BapHaHT OTBETAa 1 OTMETUTH B KAPTOUKE OTBETOB.

Bomnpoc 1. B kakux npenenax u3MeHseTCS KyMYJISITHBHAs BEPOSITHOCTH?

) (Lo0);
2) L)
3) (0:1);

4 (OD);



5) (-LD).
Bormpoc 22. TIpoaenaiite cToO OMBITOB C MOJIENBIO «IBIHOTO MPoXokero». OneHnTe pe3yabTar. Beidepure cpeau
MepeYrCIICHHbIX, MPABUIIbHBIN OTBET Ha Bompoc: «KakoBa BEpOsSTHOCTH TOTO, YTO Mpoiast 10 KBapTaIoB, OH OKaXKETCS HE

Jlanee 2 KBapTajoB OT HCXOIHON TOUKU?»

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

Bormpoc 23. YUto sBisieTCss OCHOBOH TSl HASHTU(PUKAIINY 3aKOHA pacIpeIeIcHIs?

1) T'ucrtorpamma, mocTpoeHHast IO TEOPETHUECKUM JaHHBIM;

2) ®opmyrna GyHKIHMN paciipeaeIeHus;

3) Tabnuia HaOJIIOICHMIA,

4) I'padux yHKIIHE pacpeneneHus;

5)  TI'mcrorpamma, moCTpOSHHAS IO 3KCIIEPUMEHTAIHHBIM TaHHBIM.

Bompoc 24. SIBnsiercst 11 HECOBNAACHUE CPETHETO U AUCIIEPCHH SKCTIEPUMEHTANIBHBIX TaHHBIX U TEOPETUUECKOTO
pacripenieseHus JOCTaTOYHBIM OCHOBaHUEM, YTOOBI OTBEPTHYTh THUIIOTE3y 00 HACHTHYHOCTHU pacipeeacHui?

1) Ha, Tak KaKk pacxoy/JIeHHE BO BXOJHBIX MapaMeTpax MPUBEICT K eIe OobIeli ormmoke MOICTHPOBAHNS;

2) Her, TpeOyrOTCS TOTIOTHATEIHHBIC OIICHKH;

3) Ma;

4) Her;

5) Jla, Tak Kak mapaMeTpsl pacrpeaeNeHIi TOJDKHBI COBIAIATh.

Bomnpoc 25. fIBngercs 1 coBHaaeHne CPEIHET0 M TUCTIEPCHH SKCTIEPIMEHTAIBHBIX JaHHBIX  TEOPETHIECKOTO
pacmpeielieHus TOCTaATOYHBIM OCHOBAHHEM, YTOOBI IPUHSATH THITOTE3Y 00 HICHTUYHOCTU PaCIpeACICHUN?

1) Ma, Tak Kak MAaTEMaTHYECKOC OKUIAAHUC U AUCIICPCHUS — TIaBHBIC MApaMETPhI PACIIPEICIICHIS BEPOATHOCTEIH;
2) Her, TpeOyrOTCS TOTIOTHATEIHHBIC OIICHKH;

3) Ha

4) Her;

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

Bompoc 26. Uto moka3bIBaeT cTaTUCTHKA ¢2?

1)  IIpuHaANIEKHOCTH SKCIIEPUMEHTAIBHBIX JAHHBIX K HOPMAJIbHOMY paclpeieIeHuIo;

2)  PacxoxneHue MExXIy HAOMIOIaEMBIMU M O)KUIACMBIMHU 3HAUYCHUSMHU YaCTOT IOSBJICHUS CITyYaiHOW BEIHMYHUHEI,
3)  [IpuHAANEKHOCTH IKCIEPUMEHTAIBHBIX JAHHBIX K pactpeaeicHuto [lyaccoHa;

4) ITpuHAAIE)KHOCTH 3KCTIEPUMEHTANBHBIX JaHHBIX K pACIPEICICHHIO C2;

5)  Pacxoxnenne Mexay HaONIOJaeMBIMH U 0XKHIACMBIMH 3HAYCHUSAMH CIyIaiHBIX BEITHYMH.

Bompoc 27. Kakoe 3HaueHne TODKHA IPUHATH CTATUCTHKA €2, 9TOOBI OTOPOCUTH THIIOTE3Y 00 OTCYTCTBHH CYIIECTBEHHBIX

pa3n1/1111/1171 MCKIY Ha6J'IIO,HaeMI)IMI/I JaHHBIMU U JaHHBIMHU, MOJTYYa€MbIMU Ha OCHOBE TCOPETUYCCKOTO pacnpeaeneHI/m?

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

Bormpoc 28. Ha gem ocHoBaH kputepuit Konmmoroposa — CmupHoBa?

1)  Ha nanGonbIiei abCOMOTHON pa3HUIC MEXKIY SKCIICPUMECHTAIBHBIM U TEOPETHYCCKUM WHTETPaTbHBIMH
pacrpeeneHusIMu;

2) Ha cratuctuke c2;

3)  Ha manbGomnbmei aOCOMOTHON pa3HUIE MEXIY HKCIICPUMEHTAIBHBIM U TEOPETHUECKIMH CITyYaifHBIMH BEITMINHAMU;
4)  Ha mauMeHbIneii aOCONIOTHOM pa3sHUIIE MEKIY IKCIICPUMEHTAIBHBIM H TCOPETUICCKAM HHTETPATEHBIMU
pacrpeeneHusIMu;

5) Ha naubonpmeii abCcoNMIOTHON pa3HUIIE MEXITY 9aCTOTAMH dKCIIEPUMEHTAILHOTO B TEOPETHIECKOTO paclpeaeiieHU .

OTBETHI:
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4.2. OueHoYHBIE CPeCTBA IPOMEKYTOYHOMH ATTeCTAIUH

[Mo nucnuIUIMHE MPEeXyCMOTPEHBI 3adeT W 3k3aMeH. OHHM TpoXomsaT mo Owietam. B kaxkmoMm Ouiiere OJUH TCOPETUYCCKHUU
BONPOC W OJXHO IPaKTHYECKOE 3afaHue. 3ayeT/7K3aMeH IPOBOAWUTCS B YCTHOH / NMUCbMEHHOW M KOMIbIOTEpHOU (opme.
OreHUBaeTCs BIAJACHUAE MaTEPHAIOM, €r0 CUCTEMHOE OCBOCHUE, CITIOCOOHOCTh MPUMCHSITh HY)KHBIC 3HAHHS, HABBIKH U YMCHUS
MIPY aHAJTN3¢ MPOOJIEMHBIX CUTYAIHI U PEIICHUH MPAKTUICCKUX 3aTaHHI.

4.2.1. YcTHbBIIi 0TBeT

4.2.1.1. ITopsiok MpoBeaeHUSI.

[IpomexxyTodHas aTTecTanys HaIeJieHa Ha KOMIUIEKCHYIO IIPOBEPKY OCBOCHUS AUCHUIUTNHBL. OOydaromuiics moaydaer
Bompoc(bl)/3aanue(s)) U BpeMsi Ha TIOATOTOBKY. lIpomMexyTodHast aTTecTamus MPOBOIUTCS B YCTHOW, NMHCHMEHHOW WIIH
KoMIbIOTepHOH (opme. OmeHuBaeTcs BIaJCHHE MATEPHAJIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH MPUMEHSATH HY)KHBIC
3HaHUS, HABBIKM U YMEHHS TIPH aHAJI3€ MPOOJIEMHBIX CUTYallui M PEIICHUH PAKTUIECKUX 3aIaHuH.

4.2.1.2. Kputepuu oneHUBAHNS.

KPUTEPUU IJId ATTECTAIIUU B ®OPME 3K3AMEHA

OneHka «OTJIMYHO» CTABHTCS, €CJH O00y4YaromMiicsi IIPOJEMOHCTPUPOBAI BCECTOPOHHEE, CHCTEMAaTHYeCKOe M
ryOoKoe 3HaHWE YYEeOHO-TIPOTPAMMHOIO MaTephana, YMEHHE CBOOONHO BEBINOJHATH 3aJaHHs, MPEIYyCMOTPCHHBIC
MPOTrpaMMO¥, YCBOWII OCHOBHYIO JIUTECPATypPy M 3HAKOM C JOMOJHHUTEIBHOHW JHTEPaTypod, PEKOMEHAOBAHHOMN MpOrpamMmoin
JUCIMIUIMHBL, YCBOWJI B3aMMOCBSI3b OCHOBHBIX TOHSTHI ITUCHUIUIMHBI B WX 3HAYCHHWU I TpuoOperacMoil mpodeccuw,
MIPOSIBIII TBOPYECKUE CITIOCOOHOCTH B TIOHUMAaHUH, U3JI0KEHUH U UCIIOB30BaHIH yUeOHO-IIPOTPAMMHOTO MaTepHaa.

OneHka «XOpouIo» CTABUTCH, eCJH 00ydamuiica TPOJEMOHCTPUPOBAN TOJHOE 3HAHWE YIEOHO-IPOrPAMMHOTO
MaTepuaia, YCHCIIHO BBIOMHWI MPEIYCMOTPEHHBIE MPOrpaMMON  3aJaHHsi, YCBOWJI OCHOBHYIO JIHTEPaTypy,
PEKOMEH/IOBAaHHYIO MPOrPaMMON IUCIUIIINHEI, TOKa3aJl CHCTEMaTHICCKHIH XapakTep 3HAHUHN 110 AUCIUILINHE U CTTIOCOOCH K MX
CaMOCTOSTEIbHOMY ITOTIOJTHEHUIO M OOHOBIICHUIO B XOJI¢ MaNbHEHIeH yaeOH0# paboThl U MPOo(HeCcCHOHATBLHON NeATEIIEHOCTH.

OneHka «yJIOBJETBOPHUTEIbHO» CTABUTCH, €CJH 00y4Yalommiicsi IPOAEMOHCTPUPOBANl 3HAHHE OCHOBHOTO y4eOHO-
IPOTrPaMMHOTO Marepuaja B oObeMe, HEOOXOAUMOM Uil NalbHEHINeH ydueObl W Tpencrosimied pabdoThl 1Mo mpodeccud,
CIPaBUJICS C BBITOJHCHUEM 3aJlaHUi, MPEIYCMOTPECHHBIX MPOTPaMMOil, 3HAKOM C OCHOBHOWM JINTEPaTypoil, peKOMEHIOBaHHON
MPOTrpaMMOl TUCHUTUIMHBI, JOMYCTHII MOTPEUTHOCTH B OTBETE HA SK3aMCHE U MPH BBIMOJHCHUU 3K3aMCHAIMOHHBIX 3aJ[aHHM,
HO 001aaeT HEOOXOIUMBIMU 3HAHUSAMMU TS UX YCTPAHEHUS ITOJI PYKOBOJCTBOM IIPETIOIaBATEIs.

OneHka «HeYA0BJIeTBOPUTEILHO» CTABUTCS, €CJIH 00yJaloUIuiics MPOAEMOHCTPUPOBAIl 3HAHUE OCHOBHOTO y4eOHO-
MIPOrpaMMHOTO MaTrepuajia B o0beMe, HeOOXOIUMOM Ui NalTbHEWIIeH ydeObl M TMpeAcCTOsIIed padoThl Mo MpOodecCHH,
CIIPABUJICA C BBIMOJHEHUEM 3aJIaHUM, TIPETyCMOTPEHHBIX MPOrPAMMOM, 3HAKOM C OCHOBHOM JIUTEpaTypOu, peKOMEHI0BaHHOM
MIPOTPaMMOM TUCHIUIUIMHEI, TOMYCTHJI MIOTPEUTHOCTH B OTBETE Ha SK3aMEHE W MPH BBIOJHCHWU 3K3aMCHAIIMOHHBIX 3aJaHHH,
HO 001amaeT HeOOXOMUMBIMH 3HAHUAMMU IS UX YCTPAHEHUS IO PyKOBOICTBOM IIPETIOIaBaTENs.

KPUTEPUN UIAA ATTECTALIU B ®OPME 3AYETA

OneHka «3a4TeHO» CTABHUTCH, ecad oO0yvyarouuiicss OOHapYyXWJ 3HAHHE OCHOBHOTO YYE€OHO-IPOrPaMMHOTO
MaTepuaia B o0beMe, HeOOXOAMMOM ISl JajbHEHIIeH ydeObl W MpeACTOsIeii paboThI MO CHEHUANBHOCTH, CIPABUICS C
BBITTOJTHCHUEM 3aJ[aHUH, TPEyCMOTPCHHBIX MPOTPaMMON AUCIUILITHHEIL.

O1eHKa «HE 32YTEH0» CTABUTCS, €CJIM 00yYAKIHIICA OOHAPYKII 3HAYUTEIBHBIC POOETHI B 3HAHUSIX OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO MaTepHalia, MOIMyCTHI MPUHIUITHAIBHBIC OMMUOKH B BBIMOJHCHHUH MPEIYCMOTPEHHBIX MPOTPaMMOWM
3aJaHUid U HE CIIOCOOCH MPOJODKUTh OOYYCHHE WM MPUCTYMUTHh 10 OKOHYAHWUM YHUBEPCUTETa K MPO(EeCcCHOHATBHOU
JIESITEBHOCTH 0€3 TOTIOIHUTEIBHBIX 3aHATHI MO0 COOTBETCTBYOMICH TUCIUTUIAHE.
4.2.1.3. OnleHoYHbIE CpeaCcTBA.

Bomnpocsl! 1J1s1 yCTHOT0 MJIM MHCbMEHHOT0 0TBeTa Ha 3a4eT

1. Mogenu. MoaenupoBaHue Kak MeTo 1 mo3HaHus. @opmanu3zarus. Kinaccudukarus abCcTpakTHBIX MOJIEIIEH.
KomrmsroTepHoe MoaennpoBaHue.

2. llenu v OCHOBHBIC 3TANbl KOMITBIOTEPHOTO MAaTEMaTHYCCKOTO MOJICITUPOBaHUS. [IpuMepsl MoJeNeH TS Pa3InIHbIX
Lenei MoAeNupoBaHusL.

3. Oran ¢popmanuzaruu. [TapameTpsr moaenmu. Knaccudukarus Moieneii mo cBOHCTBaM UX MapaMmeTpoB. PamkupoBaHnue
rnapaMeTpoB. Y CTOMUHUBOCTh peUICHUN. AHATU3 PE3yIbTaTOB MOACIUPOBAHUS.

4. PaznmyHple MOAXOBI K KITacCU(BHUKAIINNA MAaTEMaTHIECKIX MOJEIEH.

5. OCHOBHBIE BUIIBI CPEACTB KOMIBIOTEPHOTO MOICIHPOBaHUs. Bu3yanusanus B KOMIBIOTEPHOM MOJICTUPOBAHUH.
AnTopuTMEI TOCTPOCHUS rpaUKOB (PYHKIUH, TPACKTOPHIA JBIKECHHS 00BEKTOB.

6. [IpencraieHue CKAISAPHBIX MOJICH ¢ TOMOIIBIO H30IMHUAN. METOIBI YCIOBHBIX I[BETOB, YCIOBHOT'O KOHTPACTUPOBAHHS.
[IpuMepb! HCTIOTB30BAHUS BU3yaIH3alUU B MOACTHPOBAHUY.

7. AHanutrdeckoe MoaenupoBanne B ¢pusuke. [Ipumepsl. Kimaccndukanms Mozeneii mo odmemMaTreMaTnaecKum
CBOMCTBaM: JINHEHHBIC U HeNMHEHHbIe Moaenu. [Ipumepsl. JInneapusanus. UaterpupoBanue auddepeHinanbHbIX
YpPaBHEHHUM.

8. Uucnennoe MmozenupoBanue. Pa3zsurne pusnueckux teopuil. UncneHHbIH skciepuMenT. Ero B3anmMocssi3u ¢ reopueit
1 JJa0OPaTOPHBIM SKCIICPUMEHTOM. MOJIeNb IBHKCHHUS Tela, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

9. locToBepHOCTH YMCIICHHON Moaenn. OTpaHUYCHUS YUCEN C IUTABAOICH TOYKOW KaK MOJICIIU ICHCTBUTEIBHBIX YUCEIT.
OO0yCIIOBIIEHHOCTB 3a/1a4. Y CTOMYMBOCTD BEIUHCIHUTENBHBIX aJITOPUTMOB. AHAIN3 U HHTEPIIPETAINS YUCICHHBIX MOJCIICH.



10. lerepmunupoBanHble ¢puszmdeckne Moaean. CBOOOIHOE MaileHue Tejla ¢ YIeTOM CONPOTUBIICHHS cpeabl. Moaenb
B3JICTA PAKETHL.

Bomnpocs! 1J1s1 yCTHOr0 WJIM MUCHMEHHOI0 0TBETa HA IK3aMeH

1. Moaenu cIutomHbIX cpell. MoaenupoBaHue Tpoliecca TeIIoNPOBOAHOCTH. [IoHATHE 0 METO/Ie KOHEUHBIX Pa3HOCTEH.
2. MateMaTH4yecKie Moienu B 3KoJI0ruu. OCHOBHEIEC MTOHATHSA 3K0I0THH. OCOOEHHOCTH M HANIPABICHHUS UCTIOIb30BAHMS
MaTeMAaTUYCCKUX MoJiesiecii B Onoioruud. Moienb BHYTPHBHIOBOH KOHKYPEHITHH B TIOMYJISIMH C TUCKPETHBIM
Pa3MHOKEHHUEM.

3. Mozenu BHyTPUBUIOBOH ¥ MEXBHIOBON KOHKYPCHIIMH B TIOMYJISIIMH C HEMPEPHIBHBIM Pa3MHOKCHUEM. AHAIH3
MOJIENI MEXBHUAOBOW KOHKYPEHIINH.

4. ImATanmmoHHOE MOJIeTpoBaHue. Moieb HealbHOTO Ta3a. DBOMONUOHHAS Moenb "YKu3Hp". ONTUMHU3aIMOHHbIE
MOJIeNIH B 3KOHOMUKE.

5. MonenupoBaHHe CTOXaCTHYECKUX CHCTEM, OCHOBHBIE TIOHSTHS. METO] CTAaTUCTUYECKUX MCIBITAaHUH (METO
Momre-Kapio). Ero npuinoxxenus. MoaenupoBaHue ciydaiiHON BEJTMYMHBI C PABHOMEPHBIM pacIipe/ieieHIEM.
dusnueckue reHepaTopsl cayYaiHeIX uncen. [Icepnocmyqaitnbie yncna. Meron cepeinHbl kKBagpaToB. HemoctaTku
IICEBIOCIYYalHBIX TOCIIEN0BATEIBHOCTEM.

6. OOmIHe MeTOIbI MOJICTUPOBAHMS TUCKPETHBIX U HENIPEPBIBHBIX CIyYalHBIX BeTHUHH. [IprMeps! CTOXaCTHIECKUX
MOJIENEH.

7. MogenupoBaHue cucteM MaccoBoro oociyxusanus (CMO). [Ipeamer Teopun MaccoOBOTO 0OCTyKUBaHUSA. Bub
CMO. IIpumep 3amaun Teopun MaccoBoro oociyxusanus. @ynkunu [Tyaccona. OcHOBHBIE BOIIPOCHI, BO3HUKAIOIIUE MTPU
HMUTAMOHHOM MojaenupoBanuu CMO.

8. Monemnposanue nuHamudeckux cuctem (J1C). dazoBas xapakrepusaius JIC. 'apMOHUYECKI 1 HETMHEHHBIH
OCHWJIISATOPEI, UX (ha3oBeIe mOPTpeThl. JuccumaTuBHBIe cucTeMbl. KauecTBeHHOe nccnenoBanne noseaeHus JC.
budypkarun.

9. Xaoc B nmuHamMu4ecknx cucreMax. CieHapuy nepexoja AeTepMuHIpoBaHHoro noeneHus JJC kK XxaoTHIeckoMy.
Mexanusm Peiirendayma. Ero 6udypkannonnas auarpamma. HeycTounBoCTh Xa0THUECKHX 3TarnoB 3Bomoryn J[C.
10. Camoopranu3anys B JHHAMHUYCCKUX cUcTeMaX. JluccumatuBHeie cTpyKTyphl. CuHepreTika. CBSI3U MEXIy Xa0COM U
camoopranmzanueid. CucteMHubIi aHanmm3. [ToHsTHE cucTeMbl. BosbIime U clokHbIe cUCTEMBI. /IBa TI0X0a B TEOpUH
cucteM. OCHOBHBIC MTPUHITUIIB CHCTEMHOTO aHanu3a. Kimaccudukannm cucrem. Pors MonenmpoBanus B CHCTEMHOM
aHaIN3e M COBPEMEHHOH MaTeMaTHKe.

4.2.2. [IpakTHyeckoe 3a1aHue

4.2.2.1. ITopsiok MpoBeaeHUS.

[IpakTHyeckne HABBIKM IMPOBEPSIOTCSA ITyTEM BBIMOJHEHHS OOYYAIOUMMHCS NPAKTHUYECKUX 3aJaHUH B YCIOBHUSX,
MOJTHOCTRIO WJIM YAaCTUYHO NPUOMIKEHHBIX K YCIOBHSAM MPO(GECCHOHANBHON aesrenbHOCTH. IlpoBepseTcss 3HaHHE
TEOPETHYECKOTO MaTeprana, HeoOXOOMMOe U MPaBHIBHOTO COBEPIICHUS HEOOXOAWMBIX IEHCTBHH, YMEHHE BBICTPOHTH
MOCTICTOBATEIEHOCTD ICUCTBHI, TPAKTUUECKOE BIaICHIE MPUEMAMH U METOJIAMH PEIICHHS MPO(PECCHOHATBHBIX 3a1ay.

4.2.2.2. Kpurepuu oneHUBAHASA

OleHKA «OTJIUYHO» CTABUTCS, €CIM 00YYAIOIIHIICH MPOICMOHCTPUPOBAT BBHICOKHHA YPOBCHb OCBOCHHS HABBIKOB,
JIOCTATOYHBIN JUTS YCHEUTHOTO PEIeHHs 33/1a4 NpodeccCHOHaIBHOM eI TeIbHOCTH.

OneHka «XOpoOIIo» CTABHTCS, €CJIM O0YYAIOIIMIiCA IPOJEMOHCTPHPOBAI XOPOIIMH ypOBEHb OCBOCHHSI HABBHIKOB,
JIOCTATOYHBIN JUTSL peIIeHHs O0JIbIIEH YacTH 3a1a4 Npo(eCCHOHAIBLHOM eI TEeIEHOCTH.

OneHka «yAOBJETBOPUTEJIbHO» CTAaBHTCH, eCAd OOydamlMiicd NPOJEMOHCTPHPOBAT YAOBICTBOPUTEIHHBIIN
YPOBEHb OCBOEHHS HABBIKOB, TOCTATOYHBIH ISl PEIICHUS OTACIBHBIX 3a1a4 MPO(eCCHOHANBHON AEATEIEHOCTH.

OneHka «HeyA0BJeTBOPUTEIBHO» CTABUTCH, €CJHM 00Yy4YaroUIuiics MPOIEMOHCTPUPOBAT HEYAOBICTBOPUTEIHHBIN
YPOBEHb OCBOEHHSI HABBIKOB, HEJJOCTATOUHBIN JJIS pEIICHH 3a1a4 PO ECCHOHATBHOMN NesTeIbHOCTH.

4.2.2.3. Conep:xaHue olleHOYHOI0 CpeACTBA

1. PaccMOTpuM MOMyJIAINIO, Pa3MHOXKAIOIITYIOCS TIPOMOPLIHMOHAIIBHO KOJIMYECTBY 0co0ei, IPOIyKTHI ee
KHU3HE/ICSATEIBHOCTH NPEBPAILAIOTCS B Cpeie O0MTaHuUs B 5111, UCTPEOIronnid nomysiuto. Haiitn 3aBucumMocTs
KOJIMYeCTBA 0COOEH OT BpEMEHH.

2. lumuHapuyeckuii 0ak MOCTaBJICH BEPTHKAIBLHO M UMEET OTBepcTHE B jaHE. [lomoBMHA BOJBI M3 MOTHOrO Oaka
BBITEKACT 32 5 MUHYT. 3a KaKoe BpeMsl BEITEUET BCsS BOJa?

3. OmpenenuTh TeMIIEpaTypy OCCKOHEYHOTO KPYIIIOTo IIIHHIpa paanyca R, ecnu ero HavanpHas Temmeparypa T0,
a Ha MTOBEPXHOCTH TOAICPKUBACTCS HyJIeBask TEMIIEpaTypa.

4. OnpenenuTh KPUTHUECKUNA pa3Mep KyOa M3 aKTHBHOTO BEIIECTBA, €CIU €ro KO3POHUIMEHT pa3sMHOKESHHS OOJIBIIIe
HYJIs, @ KOHIIEHTPAIIHS BEIIECTBA HAa BCEX TPAHSX IMOAICPKIBACTCS pAaBHOU HYIIIO.

5. ChopmynupoBath 3a1a9y O TUTABIIEHUH TBEPoH (pa3bl, 3aHUMAIOIIEH MOTyPOCTPaHCTBO X>0 , IPH HATHINH
TEIUIOBOT'0 TIOTOKA, TIOCTYMAIOMIEr0 Yepe3 MOBEPXHOCTh X=0

6. I[IpeobpaszoBarh ypaBaeHne Kopresera-ne ®puza

7. Ilokasats, yro MogudupoBanHoe ypaBHeHne KopreBera-ne ®dpuza uMeeT COIMTOHHOE PEIICHHE.



8. Halitu aBTOMOAENIBbHYIO MOJACTAaHOBKY Ul OJAHOMEPHOIO YpaBHEHUS TEIIONPOBOJHOCTH HA MOJYOCH M PEIIUTh
3agauy

9. Haiitn conmuToHHOE pellieHNne HEeMMHEHHOT0 ypaBHEHHS KojieOaHuit CTPYHBI

10. Haiitu pemenue ypasnenus [I'Anambepa
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