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Conep:xanue

1. IlepeveHs MIAHUPYEMBIX PE3yJIbTATOB OOYUCHHS MO JAUCIMILIMHE (MOMIYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMHU Pe3yIbTaTaMU
ocsoenusa OITOITI BO

2. Mecto nuctuminabl (Moaysst) B ctpykrype OITOII BO
3. O0peM OUCIUILTHHBI (MOIYJIs) B 3a4ETHBIX SAWHUIAX C YKa3aHWEM KOJIMYECTBA YacOB, BHINEICHHBIX HA KOHTAKTHYIO paboTy
o0yJaromuxcs ¢ TperogaBaTesieM (1o BuaaM yueOHBIX 3aHATHI) U Ha CAMOCTOSTEIBHYIO pad0Ty 00yJIaroIIuXcs

4. CogepkaHue NIUCIMIUIMHBI (MOXIYIs), CTPYKTYPHpPOBaHHOE MO TeMmaM (pa3zenaM) C yKa3aHHEM OTBEISHHOTO Ha HHX
KOJIMYECTBA aKaJJeMHUYECKUX YaCOB M BUJOB YUCOHBIX 3aHATHI

4.1. CtpykTypa 1 TeMaTHIeCKUH IJIaH KOHTAaKTHOW M CaMOCTOSTEIbHOW PaOOTHI 10 AUCIUILTHHE (MOIYIIIO)

4.2. ComeprkaHue OUCIUTUTAHBI (MOJIYJIs)

5. Ilepeuenb yueOHO-METOAMYECKOTO 00ECHIEUCHUS ISl CaMOCTOSTENbHON paboThl 00YyYaIOIIUXCsI 1O AUCIUIUINHE (MOJTYJIO)

6. ®OHJ OLICHOYHBIX CPEJICTB MO AUCHUILTHHE (MOIYIIIO)

7. Ilepeuens nuTepaTypbl, HEOOXOAMMOH JUIsSi OCBOSHHS IUCIUATUIUHBI (MOYJIs)

8. [lepeueHs pecypcoB HHOOPMAIIOHHO-TEICKOMMYHUKAITMOHHOH ceTr "HMHTepHeT", HE0OXOAUMBIX ISl OCBOCHHUS JUCIUTUINHBI
(Momymst)

9. Meronndeckne ykazaHus Ui 00yJaromuXcs 0 OCBOCHHUIO JUCIUTUTNHBI (MOIYIIs)

10. TIlepeuerp WHPOPMALMOHHBIX TEXHOJOTUN, HCIONB3yEMbIX MPH OCYIIECTBICHUH 00pa30BATENBHOTO Ipolecca 1o
JUCUUIUIMHE (MOJYJI0), BKIIOYasl MEpe4YeHb MPOrpaMMHOro obecreveHus W WH(QOPMALMOHHBIX CIPABOYHBIX CHCTEM (TIpH
HEO0OXOTUMOCTH)

11. Omnucanue MarepUabHO-TEXHUUECKOH 0a3bl, HEOOXOAMMOM [l OCYIIECTBICHHS 00pa30BaTEIbHOrO Tpoliecca Mo
JTUCTIUTUTAHE (MOTYIIIO)

12. CpenctBa amanTanyy IPETOAaBAaHUS IUCHUIUIMHBI (MOXYNSA) K TOTPEOHOCTAM OOYYAIONINXCS WHBANIMIOB M JIHI[ C
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3I0POBBS

13. Ilpunoxenue Nel. @OHJ OLIEHOUHBIX CPEACTB
14. ITpunosxxenue Ne2. [lepeuens nmurepaTypbl, HEOOXOIUMOH JJIs1 OCBOCHUS JUCIUIIIIMHBI (MOTYJIs)

15. Tpunoxenne Ne3. IlepeyeHb HHGOPMAIMOHHBIX TEXHOJIOTHH, HMCHOJNB3YEMBIX Ui OCBOCHHUS JUCLUILIMHBI (MOJIYJIA),
BKJIFOYAsl IEpeYeHb MPOrPaMMHOT0 odecreueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucuumnHbl paspabortan(a)(u) noueHT, K.H. (goueHT) Munkun A. B. (Kadenpa maremaruku u
NIPUKIIaAHONW NMHPOPMATHKH)

1. IlepedyeHb NIAHHMPYEMBIX Ppe3yJbTATOB O00y4YeHHS 10 JUCHHMILIMHE (MOJYJII0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMH pe3yabTaTamu ocsoenust OIIOII BO

OO0yJaronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEeAYIONMMA KOMIIETCHIIUAMHU:

Iugp Pacmindposka
KOMIEeTeHIUH npuodpeTaeMoii KOMIeTeHIUH
IIK-5 CriocobeH (opMupoBaTh y 00y4arOmuXcs YMEHHE MPUMEHITh MaTeMAaTHYeCKAN ammapaT M KOMITBIOTEpHBIC

MHCTPYMEHTHI IPH TTOUCKE HH(OPMAINN, aHATIM3€E U PEHICHNH YIEOHbBIX M IPAKTUIECKUX 33124

IIK-5.1 3HATH BO3MOXKHOCTH MPUMCHCHUA MAaTEMAaTUYCCKOI'O arrapara 1 KOMIIbIOTCPHBIX HHCTPYMCHTOB IIPU IMTOUCKE
I/IH(l)OpMaI_II/II/I, AaHaJIN3€C U pCUICHUN y‘Ie6HLIX " MPAKTUYCCKUX 3aJ1av

IIK-5.2  |Ymetb ¢popMupoBaTh y 00ydaronuxcs HaBbIKK IPUMEHSITh MaTeMaTHUECKHUH aIrmnapar 1 KOMITbIOTEPHBIE
MHCTPYMEHTHI IPU MTOUCKE WH(POPMAIIMK, aHATIHM3E M PELICHHH YYeOHBIX U IPaKTUYECKUX 3a/1a4

[IK-5.3  |Bmamers criocoOHOCTHIO (hOPMHPOBATh Y OOYUYAIONIMXCS HABBIKM MIPUMEHATh MaTEeMaTHUCCKHUHN armapar 1
KOMITBIOTEPHBIE HHCTPYMEHTBI IPH IOMCKe MHOOPMALIUK, aHAIIU3E U PEIICHNH Y4eOHBIX ¥ MPAKTHYECKUX
Bagay

YK-2 CriocoOeH ompeessiTh KPYyr 3aJad B paMKaxX MOCTABJICHHON LEIM U BBIOMPATh ONTHMAJBHBIC CIHOCOOBI MX
[pPEIICHHS, UCXOIS U3 ICHCTBYIOIMUX MPABOBBIX HOPM, UMCIOIIUXCS PECYPCOB U OTPaHUYUCHHIA

YK-2.1 3HaTH TpeOOBaHMS K ONPE/ICIICHHIO 33124 B paMKax IMOCTaBJICHHOM LIEJIH; CIIOCOOBI peIIeHNUs 3a]1au C yYETOM
NENCTBYIOIIKX IIPABOBBIX HOPM, UMEIOIUXCSI PECYPCOB U OTPaHUYEHUN

VYK-2.2  |YMeTb onpenenaTs Kpyr 3aJad B paMKax IIOCTaBJICHHON II€JH, BEIOMPATh ONTHMaJIbHBIE CIIOCOOBI HX
[PELICHUS, ICXO/A U3 JEHCTBYIOIUX IPABOBBIX HOPM, HMEIOIINXCS PECYPCOB M OTPAaHHICHHUMH.

VK-2.3  |Bmamerh HaBBIKAMHM OTPECICHHS KpyTa 3aa4d B paMKax IIOCTaBJICHHON 1M, BEIOOpa ONTHMAIIBHBIX
CIIOCOOO0B MX PEIICHHMS, NCXO/S U3 ACHCTBYIOLINX MPABOBBIX HOPM, HMEIOIINXCS PECYPCOB M OTPAaHUICHUH

OO0yJaroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JoyxeH 3HaTh:

TpeOOBaHUS K OIpEIENCHUI0O Kpyra 3aJad B paMKax IIOCTAaBICHHOM IenH; CHocoOBl 3(QQEeKTHBHOTO pelIeHHUs 3aaad
CpEeACTBaMHU KOMITBIOTEPHOTO MOJEIMPOBAHMS C yIETOM AEHCTBYIONIMX ITPABOBBIX HOPM, UIMEIOIIMXCS PECYPCOB M OTpaHUIEHHUN

BO3MOXKHOCTH TPUMEHEHHS MaTeMaTHYecKOro armapara W KOMIIBIOTEPHBIX Mojenedl npu 3()(EeKTHBHOM IOUCKE
nH(popManny, aHaIN3e U PEIICHUN YIeOHBIX U MMPAKTHUECKHUX 3313

JloyKeH ymeTh:

ONpPCACIIATE KpPYr 3ajlad B paMKax MOCTaBJICHHOM neiu, BI)IGI/IpaTI) ONTHMAaJbHBIE CIIOCOOBI peuicHusA Cpe€acTBaMu
KOMITIBIOTEPHOI'O0 MOJIEJIUPOBAHUS, UCXO U3 JEHCTBYIOIIUX NIPAaBOBBIX HOPM, UMEIOLUXCS PECYPCOB U OTPaHUYEHUN

q)OpMI/IpOBaTI) y 06yt1a10u11/1xcs( HaBBIKW MPUMEHCHUA MaTEMATUYCCKOT'O amnrmapara U CTaHAaPTHBIX KOMIBIOTECPHBIX MO}]CJ’ICIZ
1pyu 3¢ HEKTUBHOM MONUCKE HHGOPMAIMN, aHATIM3€E U PELICHNH YIeOHbIX M IPAKTHYECKUX 3a/1a4

JlomxeH BIaeTh:

HaBbIKaMH onpe;leneHI/m prra 3a1a4 B paMKax HOCTaBHeHHOﬁ CIIu, BI:.I60pa OIITUMAJIbBHBIX CHOCO6OB pemeHI/m
Cpe)ICTBaMI/I KOMHB}OTepHOFO MO}]GJ’[HpOBaHI/IS[, Hucxoass u3s HCﬁCTByIOHlHX HpaBOBHX HOpM, NMCHOIIUXCS pecypcos nu
OrpaHUYCHUN

CMOCOOHOCTBIO  (hOPMHPOBATh Yy OOYYAIONIMXCS HABBIKM TPUMEHEHUS MaTeMaTHYeCKOro ammapara W CTaHIapPTHBIX
KOMIBIOTEPHBIX MoJeneil mpu 3¢ (HEeKTHBHOM MOMCKe WHPOPMALINH, aHAIN3E M PEIICHUH YIeOHBIX M MIPAKTHIECKHX 32129

2. MecTo qucuumuinnel (MoayJsi) B crpykrype OIIOITI BO

Jannas aucrumuHa (MOIyih) BKiodeHa B pazzaen "b1.B.02.03 JJucuummmas! (Mogynn)" OCHOBHON HpodecCHOHANBHOM
obpaszoparensHON mporpammsl 44.03.05 "Ilemarormyeckoe obpasoBanue (¢ IByMsI HmpodmisMu noAarotoBku) (Marematnka u



uHpopMaTuka)" U OTHOCHUTCA K  4YacTH, dbopMupyemMoii  yyacTHHKamMu  0Opa30BaTECNbHBIX  OTHOIICHUH.
OcBauBaetcst Ha 5 Kypce B 9 cemecTpe.

3. O0beM AUCHMILUIMHBI (MOAYJsI) B 3a4eTHBIX EIUHULAX € YKa3aHUEM KOJIMYeCTBAa YacoB, BbIIEJEHHBIX Ha
KOHTAKTHYI0 padoTy o0ydalouuxcs ¢ npemnojgaBarteieM (0 BHAAM YYeOHBIX 3aHATHII) U HA CAMOCTOSITEJIbHYIO pabdoTy
o0yuaromuxcst

OO0mast TPyZOEeMKOCTh TUCIHIDIMHBI COCTaBIACT 2 3a4eTHHIX(bIe) ennHUI(BI) Ha 72 Jaca(oB).

KonTtaktnas pabora - 34 gaca(oB), B TOM YHcIe JISKIUH - 16 gaca(oB), mpaktuueckue 3aHsATHA - 0 yaca(oB), 1abopaTopHbIe
paboTsI - 18 gaca(oB), KOHTPOIIE CAMOCTOSTEIbHOI padoTh! - 0 gaca(oB).

CamocrostenbHas paboTa - 38 gaca(oB).
KonTtpons (3auér / 3x3amen) - 0 gaca(oB).
dopma MPOMEKYTOYHOTO KOHTPOJIS AUCITUILTUHEL: 3a4eT B 9 ceMecTpe.

4. Coaepxxanue TUCHMILIHHBI (MOYJfA), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jesiaM) ¢ YKa3aHHEM OTBEJCHHOI0 Ha
HHX KOJIMYeCTBA aKa/IeMHYEeCKUX YaCOB M BUIOB YUeOHBIX 3aHATHI

4.1 CTpyKTypa 4 TeMAaTH4YeCKHUI NJIAH KOHTAKTHONH M CAMOCTOSATEJbHOM padoThl 0 JMCHUILIMHE (MOLYJII0)

Buabl u yacel
KOHTAKTHOH padoThl,
Ce UX TPYAOCMKOCTh CamocrosT
N Pa3nenn! nucHMILINHBI / rTe (B yacax) eJbHasl
MoyIs1 Mpakrtuu | JlaGopar pabora
P ﬂeﬁun ecKue OpHBIE
3aHATHA padoTsl
1. |Tema 1. HexoTopble u3BECTHBIE MOJEIN MaTeMaTHUECKOI (hU3UKH 9 4 0 2 6
2. [Tema 2. 3amaun XUMHYECKON KHHETUKH 9 2 0 4 6
3. [Tema 3. Marematudeckasi Teopusi OOpHOBI 32 CYIIECTBOBAHHE 9 2 0 4 6
4. |Tema 4. MoaenupoBanue nporeccoB audy3un u mepeHoca 9 2 0 2 6
5. [Tema 5. Henunelinbie Mojenu 9 2 0 2 6
6. [Tema 6. [IluHamMuka copOIiu ra3oB 9 2 0 2 4
7. [Tema 7. MoaenupoBaHHE CIOXHBIX 0OBEKTOB 9 2 0 2 4
Hroro: 72 16 0 18 38

4.2 Coaep:xkaHue TUCHMILVIMHBI (MOLYJIs1)

Tema 1. HexoTopble H3BeCTHbIE MOJEIH MaTeMaTHYecKOH (puznku

Konebanuss kameprtoHa. 3amaua Credana. 3amaya Credana mpenctarBiseT co0oi 0coObIA BHJ KpacBOW 3agadyd JJIs
mudhepeHInaNIbsHOTO ypaBHEHHS B YaCTHBIX NPOW3BOIHBIX, ONHCHIBAIOIIAs N3MEHEHHE (ha30BOI0 COCTOSIHUS BEIIECTBA, IIPU KOTOPOM
TIOJIO’KEHNE TPaHuIbl paszaena (a3 u3MenHsercs co BpeMeHeM. Hannune rpanun paszgena Mexay ¢asaMu, KOTOpbIE HE 33al0TCSI SIBHO U
MOTYT CMEIIaThCs CO BPEMEHEM, SIBIISIETCSl XapaKTEpPHOW OCOOEHHOCThIO TakuX 3azad. CKOpocTh CMemeHHs MeX(a3HbIX T'PaHHIl
oTpezieNseTCs OTOJIHUTEIFHBIM YCIOBHEM Ha TpaHHIe pa3zena (as, 4To NIPUBOANT 3aady K HEIMHEHHOMY BHILY.

Tema 2. 3aga4y XUMHYECKOII KHHETHKH

Bproccensitop. Peakiust benoycosa - XKaboTHHCKOTO - Kilacc XUMHYECKUX PEAKIMH, MPOTEKAIOMINX B KOJeOaTENbHOM peXnme,
IPU KOTOPOM HEKOTOPBIE MapaMeTphbl peakuy (L[BET, KOHIIEHTPALUs KOMIIOHEHTOB, TEMIIEPATypa U JAp.) U3MEHSIOTCS NEePUOANIECKH,
00pa3zys CI0KHYIO POCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY PEaKIMOHHOW cpezbl. [Ipy onpeneneHHbIX YCIOBUSIX 9TH CUCTEMBI MOTYT
JIEMOHCTPHPOBATh OYEHb CIIOKHBIE (OPMBI TOBEJICHUS OT PETYSIPHBIX NMEPUOIMYECKUX JI0 XAOTHYECKHUX KOJEOaHW M SIBISIOTCS
B)XHBIM 00BEKTOM HCCIIECI0BAHMUS YHUBEPCAIBHBIX 3aKOHOMEPHOCTEH HETMHEHHBIX CUCTEM.

Tema 3. MaremaTn4eckasi Teopusi 60pbObI 3a CyIIeCTBOBAHHE

CucteMa "XHIIHUK - XKepTBa" - CIOXKHas IKOCUCTEMA, A KOTOPOH peaM30BaHbl AOJITOBPEMEHHBIE OTHOILEHHUS MEXY BHIAMU
XMIIHUKa ¥ JKEPTBBI, THIIMYHBIA NpUMep KO3BOJOIMK. OTHOMIEHHUS MEXAY XMIIHHUKAMU M MX XEPTBAaMH Pa3BHBAIOTCS LUKINYECKH,
SBJISIACH WILTIOCTpAlell HeHTpaabHOrO paBHOBECHsS. MoJieNIb COBMECTHOTO CYIIECTBOBAHHS ABYX OMOJIOTMYECKHX BUIOB (TIOITYJISILIUIA)
TUNa "XUIIHUK - )XepTBa" Ha3bIBaeTCs TaKkxke MoJenbo BonbTepps! - JIoTku.

Tema 4. MoaeaupoBanue npoueccos Aud¢y3un u nepesoca

Maremarudeckoe MOJCIIMPOBAHNUE DKOCHUCTEM ABJIACTCA HAYUYHBIM HAIIPaBJICHUEM, KOTOPOE CTAHOBUTCSA JIEHCTBEHHBIM armnaparom
IMO3HAHUA 3KOJIOT'MYECKUX IPOIECCOB, HpI/I6J'II/I)KaGT K OCYHIICCTBJICHHUIO NPAKTUKHN YIIPABJICHUS HMHU. HO)IO6HLI€ MoJe/In CoACpKaT B



ce0Oe uH(pOPMAaIHIO KaK alPUOPHYIO, 3aKII0YEHHYIO B CTPYKTYpE MaTeMaTnieckoi Moaenu (Tun auddepeHuaibHoro, HHTErpaIbHOTO,
Pa3HOCTHOTO, OAJTaHCOBOTO WJIM JIPYroro ypaBHEHUs ), TaKk U MH(POPMAILHIO, CoAepKallylocs B napamerpax (koaddunuenrax) Moaen,
KOTOpBIE ONPEAEIISIOTCS U3 OIBITHBIX JaHHBIX.

Tema 5. Heiuneilinbie Mojaenun

VYpasuénue Kopreséra - ne ®piza - HelNMHEHHOE ypaBHEHHE B YaCTHBIX MIPOM3BOJHBIX TPETHETrO MOPs/IKa, UIPAIOIee BAKHYIO
pOJb B TEOPHM HEJIMHEHHBIX BOJH, B OCHOBHOM THJIPOJUHAMHYECKOTO HPOUCXOXKAeHHs. Bmepeblie Obuio mosyudeno XKozedom
Byccuneckom B 1877 roay, HO moapoOHbIH aHanu3 ObuT poBencH yxe Junepukom Kopreserom u I'ycraBom ae @puszom B 1895 rony.
Hns ypaBuenus Kopresera - ne ®@pusa HaiieHO 0O0JbIIOE KOJIMYECTBO TOYHBIX PELICHUH, MPEICTABISIONINX COOO0H CTalMOHapHBIE
HEJVHEWHbIE BOJIHBIL.

Tema 6. /lunamuka copOuum rasos

3agaua ['ypca - 3TO pa3HOBUIHOCTH KpaeBOi 3amaud Juis TUNEpOOIMYECKHMX YPaBHEHUI M CHCTEM 2-TO IOpsJIKa C JIBYMS
HE3aBUCUMBIMU NEPEMEHHBIMU IO JAaHHBIM Ha ABYX BBIXOJAIIMX M3 OJHOW TOYKM XapaKTEPUCTHUECKUX KpUBBIX. IIpuMeHHTENBHO K
YaCTHOMY TUIEpOOIMYECKOMY YPaBHEHHUIO BTOPOTO IOPs/KA C JBYMSI HE3aBUCHMBIMH NepeMeHHbIMHU, b. Puman mpemnoxun "meron
uHTErpupoBaHua Pumana". [lng mnpuMmeHeHHsS MeTona HEOOXOAMMO NOCTPOWTh (YHKINIO PrMmaHa, SBISIONIYIOCS peIIeHHEM
CIEUAJIbHOM XapakTepucTuiueckon 3agaun Komum.

Tema 7. MoaeupoBaHue CJI0KHBIX 00bEKTOB

®usnueckn "Oe3onacHbI" spepHbI peakTop. ['maposnorndeckuii "Oapbep" NPOTHB 3arps3HEHHs TPYHTOBBIX BoJ. CIlo)KHbIE
PESXUMBI OOTEKaHHUs TeJ Ta30M. DKOJIIOTHYECKH MTPUEMIIEMbIE TEXHOJIOTHH CKMI'aHUsI YTIIEBOJIOPOIHBIX TOILNB. HennHelinble 3¢ dexTs
B JIa3epHOW TepMosiepHOH Iuazme. Kimmarudeckue MocieAcTBUs sepHOro KoHQuukTa. Ilponecchl B NepexoqHO IKOHOMUKE.
ToTanuTapHble U aHAPXUUECKHE SBOJIIOLIUU PACTIPEACIECHUS BIACTU B UEPAPXHUSX.

5. IlepedyeHb y4eOHO-MeTOAMYECKOr0 o0ecreveHHs Uil CAMOCTOSITeJIbHONH padoThl 00y4YaroIUXcsl M0 JHCHMILIHHE
(Moy.J110)

CamMocrosiTenbHas paboTa 00YJarONIUXCs BBITOIHICTCS MO 33JaHHI0 U MPU METOAMYCCKOM PYKOBOJICTBE IMPEIOIaBaTelIs,
HO 0Oe3 ero HemocpeAcTBeHHOTo yuacTus. CamocrosiTenbHas paboTa moApaslessieTcss Ha CaMOCTOSITENIbHYI0 paboTy Ha
AyJTUTOPHBIX 3aHATHAX U Ha BHEAYTUTOPHYIO CAMOCTOSTENIbHYI0 paboTy. CaMocTosATeIbHAS paboTa 00YJAIONIUXCS BKIIOYACT KaK
MOJIHOCTBIO CaMOCTOSITEJIbHOE OCBOCHHE OTAEIBHBIX TeM (pa3lesoB) IUCLUUIUIMHBL, TaK W MpopaboTKy TeM (pa3aesoB),
OCBaMBacMbIX BO BpeMs ayIUTOPHOU pabOThL. BO BpeMs caMOCTOSTEIbHON pabOThl 00YYarOIIUECs YUTAIOT M KOHCICKTUPYIOT
yueOHYI0, HAYYHYIO U CIIPABOYHYIO JINTEPATYpPY, BBITONHSIOT 3aJaHWs, HAMPABICHHBIC HA 3aKPEIUICHHUEC 3HAHUN M OTPAOOTKY
YMEHUIi U HABBIKOB, TOTOBSTCS K TEKYILEMY U IPOMEKYTOYHOMY KOHTPOJIIO [0 AUCIMILIHHE.

Opranu3zanusi CaMOCTOSTEIbHOW pPa0OTHl OOY4YalOIIMXCS PErjaMEHTUPYETCsl HOPMAaTHUBHBIMU JOKyMEHTaMH, y4eOHO-
METOIMYECKOI TUTEPaTypOl U AJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYPCaMH, BKIIIOYAS:

[Mopsiiok opraHu3alii U OCYLIECTBIICHUS] 00pa30BaTEIbHON JEATEIBHOCTH 10 00pa30BaTeNIbHBIM MPOrpaMMaM BBICIIErO
o0OpazoBaHust — MporpaMmam OakanaBpuara, IporpaMMam CIeluaIuTeTa, IporpaMMaM MarucTpaTypsl (YTBEp)KIACHHBIH MPUKa30M
MuHHCTepCTBa HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit @eneparn ot 6 anpenst 2021 rona Ne 245)

VYcraB (enepadbHOTO TrocylapCTBEHHOTO aBTOHOMHOTO oOpasoBaTensHoOro yupexkaeHus "Kazauckuit (IIpuBorpxckmif)
(enepaybHblil yHUBEpcHUTET"

[IpaBuiia BHYTPEHHEro pacmopsiika (GeaepaJbHOro roCyAapCTBEHHOTO aBTOHOMHOIO OOpPa30BaTENIbHOIO YUPEKACHUSA
BBICIIErO0 ITpodeccronatbHoro oopasosanus "Kazanckuii ([IpuBomkckuit) denepanbHblil yausepcurer"”

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (ITpuBospkekoro) ¢enepalisHOro yHUBEpCHUTETa
6. ®oH/1 OLIEHOYHBIX CPeJCTB M0 AUCHHUILINHE (MOLYJII0)

(DOH,I[ OLCHOYHBIX CPEACTB IO AUCHHUIIMHE (MOI[yJ'IIO) BKJIFOYACT OLICHOYHBIC MATEPHAJIbl, HAIIPABJIICHHLIC HAa IMPOBEPKY
OCBOCHHA KOMHeTeHHHﬁ, B TOM 4HUCJIC 3HaHPII>'I, yMeHI/Iﬁ 1 HaBBIKOB. CDOHI[ OLCHOYHBIX CPEACTB BKIIHOYACT OUCHOYHBIC CPCACTBA
TEKYIICTO KOHTPOJIA U OLICHOYHBIC CPE/ICTBA HpOMe)KyTO‘IHOﬁ aTTECTAalluM.

B (oHIe OLEHOYHBIX CPEACTB COACPKUTCS Cieayomas nHdopmarms:

- COOTBETCTBHE KOMIICTEHIINH IUIAHUPYEMBIM pe3yJibTaTaM 00y4eHHs 0 JTUCLUILIHHE (MOAYIIIO);
- KpUTEPUH OLIEHUBaHHSI CPOPMUPOBAHHOCTH KOMIIETSHIIHIA;

- MEXaHU3M (OPMHUPOBAHUS OIEHKH 10 JUCHUIUINHE (MOIYIIIO);

- ONMCAaHUE NMOPSIKa MPUMEHEHHS 1 POLIEAYPBI OLECHUBAHMUS ISl KQKAOTO OLIEHOYHOTO CPE/ICTBA,;
- KpUTEPUH OLIEHUBAHMS JJIs KaXKJI0T0 OIIEHOYHOTO CPEJICTBA;

- COACpKaHUC OHLCHOYHBIX CpPCIACTB, BKIIHOYasa Tp€6OBaHI/I$I, NpeaABbABIIAEMbBIC K HeﬁCTBHHM 06yqa}0n11/1xc;{,
ACMOHCTPUPYCMBIM PE3YJIbTAaTaM, 3a1aHUS PA3JIMYHBIX TUIIOB.

(DOHIL OLICHOYHBIX CPCACTB IO JUCHUIIJIMHEC HAXOJAUTCS B HpI/IJ'IO)KeHI/II/I 1 x nporpamme JUCHUTIIIUHBI (MOI[yJ'I}O).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJIsl OCBOEHUS JUCUHUIIMHBI (MOTYJI51)



OcBoeHHME IUCIUIUIMHBI (MOAYJIS) TpEAroiaraeT M3ydeHue ydeOHOU mutepaTyphl. JIuTeparypa MoKeT OBITh
JIOCTYITHA 00YJaroIUMCS B OJTHOM U3 JIBYX BapHaHTOB (JTMO0 B 000OMX M3 HUX):

- B DJICKTPOHHOM BHJE - 4Yepe3 3ICKTPOHHbIC OMOIMOTEYHBIE CHCTEMBI Ha OCHOBAaHHMM 3aKIMIOYEHHBIX KDY
JIOTOBOPOB C TIPaBo0OIagaTeNnsIMu;

- B Ie4aTHOM BHJE - B Hayunoii 6mbnmoreke EnaGyxckoro nactuTyra KOY. Oby4atomuecs MoaydamT yIeOHyI0
IuTepaTypy Ha a0OHEMEHTE II0 YHWTATeNbCKUM OMJIeTaM B COOTBETCTBHH C IpaBWIAMH I0Jb30BaHMsA HayduHoit
OMOITMOTEKOH.

DJIeKTPOHHBIC W3AaHUs TOCTYITHBI AUCTAHIIMOHHO M3 JIFOOO0H TOYKHM IPH BBEJICHUH 00YYaIOMIUMCS CBOETO JIOTHA
W TMapoisi OT JMYHOTOo KabuHera B cucreMe "DIeKTpOHHBIM yHHBepcuteT". [Ipy HMCIONB30BaHMM INEYATHBIX WM3JaHUM
OubnuoTeuHbli (GOHI JOJKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3eMmmusipa Ha KaKAOTO
oOyyarorierocs U3 4ucia JInl, OJHOBPEMEHHO OCBaWBAIOIIUX JTAHHYIO JUCIHUILIHHY

[lepeuenp auTeparTypbl, HEOOXOJUMOW AJISI OCBOCHHUS JUCHUMIUIMHBI (MOAyIsi), Haxoautcst B [Ipunoxennn 2 x
paboueit mporpamme AUCHUILIHHBEL. OH MOIJIEKUT OOHOBICHHWIO TP H3MEHEHHH YCJIOBHH 1OroBopoB KDY ¢
paBoOOIaaTeNsIMA ICKTPOHHBIX M3JaHWH W IIPM HM3MEHEHHWH KOMIUICKTOBaHWS (oHHoB Haydnolt Onbmmorexn
Emabyxckoro uaCcTHTYTa KOV,

8. Ilepedens pecypcoB HHPOPMANMOHHO-TEJEKOMMYHHUKAIMOHHOH ceTu '"HHTepHeT'", HEOO0XOAUMBIX IJs
OCBOCHMS JMCHHUILTUHBI (MOAYJIs1)

Beenenue B MaTeMaTHUeCKOE MOZICTpOBanue - https://www.intuit.ru/studies/courses/2260/156/info
KommneroTepHoe moaenuposanue - https://www.intuit.ru/studies/courses/643/499/INFO
OCHOBBI MATEMaTHIECKOTO MOIeTUpoBanus - https://www.intuit.ru/studies/courses/66/66/info

9. Meroanyeckue yKa3aHus /sl 00y4ar0MXCsl 10 OCBOEHUIO TUCHUILIUHBI (MOAYJIsT)

Bun pador MeToanueckue peKoMeH aluu

JIEKIINU Crenyet BecTH KOHCIEKT JIEKIIMH M O3HAKOMHUTBCS C JIUTEPATypoOil peKOMEHAyeMOon aist mpouTeHus. Ecin
BO3HHKAIOT TPYIHOCTH B TOHUMAHHH JIEKIIHOHHOTO MaTepHaia clielyeT 0OpaTHThCS K MPENoAaBaTeio,
KOTOPBIN YMTAET JIEKIHH. [l YCTIEIIHOTO YCBOCHHMS JICKIIHOHHOTO MaTepHaia, He0OX0JIMO
npopabaTbIBaTh MaTepHall, MPOBOAUTH MOAPOOHBIH BEIBOJ (JOPMYII, B TOM CIIydae, €CIIM 3TO He OBLIO
CZIEaHO Ha MPEToJaBaTesieM Ha JEKIIUH.

nabopatopHsle | J[I yCHenrHOro BHIIONIHEHMS T1a00paTOPHBIX paboT TpedyeTcst M3ydnTh Marepual Jekiui. [IpuctymaTs k

paboTsI BBINTOJTHEHHIO J1a00paTOpHOH pabOThl MOXKHO TIOCIIE MPEABAPUTEIHHOTO IPOYTEHHS TEOPETUIECKOTO
Marepuaia. BeimonaHeHue cieryeT mpoBOANTh PYKOBOJICTBYSICH IIOPSAKOM paOOTHI. Y CIICITHOE BEITOJIHEHHE
71a00paTOpPHON pabOTHI 03HAYAET, YTO CTYJCHT BBIIIOJIHMII OCHOBHYIO Pa0OTY, a TAaKXKe OTBETUII Ha BOIIPOCHI
WJIN BBITIOJTHUII JONIOJTHUTEIBHBIC 3aJaHusL.

CaMOCTOsI- Heo6x0a1Mo BBIONHATE 3aJaHUA 110 KypCy, KOTOPBIE AaHbI IEJaroroM Uil CaMOCTOSTEIbHOTO
TenbHast paboTa | BEIMOMHEHHs. [{J1s1 yCIEIHOTO BBIIOIHEHHS CAMOCTOSTEIILHOM paboThl, CTYJCHT AOJDKEH O3HAKOMHUTBCS C
nuteparypoid. [Ipu pabote ¢ TepMUHAMH HEOOXOIUMO 00paNIaThCs K CIOBApsIM, B TOM YUCIIE JOCTYIHBIM B
Uutepnere, HanmpuMmep, Ha caifre http://dic.academic.ru.

3a4er [Tpu monroroBKe K 3a4eTy HEOOXOMMO MPOCMOTPETh NPOrpaMMy Kypca, ¢ LIeJIbI0 BBISIBICHNS HanOoee
IPOOJIEMHBIX TEM, BOIIPOCOB, KOTOPBIE MOTYT BBI3BATh TPYIHOCTH IPH MOATOTOBKE K 3a4eTy. [Ipo pemars
TECTOBBIC 33/1aHHS, IPEUIOKEHHBIC B y4eOHO-METOANIeCKOM KoMIuiekce. [Ipu atoM mist addekTuBHOrO
3aKkperuieHuss HH(OpMaIK IepBbIii pa3 6e3 NCIoIb30BaHuUs yueOHBIX MaTepHaJIoB, BTOPOI pa3 ¢ X
UCTIONIb30BaHHEM.

10. ITepeyeHb MH(POPMALMOHHBIX T€XHOJIOT i, HCMOJIb3yeMbIX NPH OCYIEeCTBJIEHUH 00Pa30BaTeIbHOIO NMpouecca
M0 AMCUUILIMHE (MOY.JII0), BKJIIOYAasl lepedeHb NPOrpaMMHOro ofecrneyeHusi 1 MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
(mpu He00X0AMMOCTH)

Ilepeuerp WHPOPMAIMOHHBIX TEXHOJOTHHA, HCIIONB3YEMBIX IPH OCYIIECTBIECHHH OOpPa30BaTEIBHOTO Ipoliecca o
JUCHUIUIMHE (MOAYNIO), BKIIOYas IIepeueHb MPOTPaMMHOr0 OOecTe4eHHus W HH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npencrasieH B [punoxkenun 3 x pabodeil mporpamme TUCIUATUIAHBI (MOIYIIS).

11. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HeOOXOAMMOI A1 OCylIeCTBJIeHUsI 00Pa30BaTEILHOI0 Mpolecca
1o JMcCUUIINHE (MOLYJII0)


https://www.intuit.ru/studies/courses/2260/156/info
https://www.intuit.ru/studies/courses/643/499/INFO
https://www.intuit.ru/studies/courses/66/66/info

VYuebnas aynuropus Ne60 (423600, Pecriy6nuka Tarapcran, r. EnaOyra, yn. Kazanckas, x. 89) s npoBeaeHus 3aHsATHI
JICKIIMOHHOT'O THIIA, 3aHATUH CEMHHAPCKOTO THUIA, I'PYIIIOBBIX M HHIMBHUAYAIbHBIX KOHCYJIbTALMH, TEKYIIEro KOHTPOJIS H
MIPOMEXYTOYHON aTTeCTAIMU,IIOMEIIEHHE I CaMOCTOATEIbHOH paboTel. KoMmruiekT mebenn (mocagodHbIXx MecT) 29 1miT.
Kommnekt mebemn (mocamouHbIx Mect) s npenogasarens | mr. KommbsroTepHsrit kimacc: Kommerotepsr intel core i5 15 mT.
MounTopsr ViewSonic 22d 15 mr. I[Ipoexkrop EPSON EB-535W 1 mr. UaTepaktuBHas nocka [QBoard DVT TNOS2 1 mr.
Tpubyna 1 mt. Kongunmorep 1 mr. Hactennsie non ku 6 mr. Illkad nByxcrtBopuatsiii ¢ monkamu 1 mT. Be6-kamepa | mit.
Beixon B VIHTEpHET, BHYTPHBY30BCKash KOMIIBIOTEPHAs CETh, IOCTYN B JICKTPOHHYI HH(OPMAIOHHO-00Pa30BaTENbHYIO
cpeny. Habop yaeOHO-HArIIIHBIX TOCOOMIT: KOMIUIEKT Ipe3eHTANi B 3JIEKTPOHHOM (OpMaTe I10 MPEToAaBaeMON UCITUILTIHE
3-5 .

12. CpencrBa ajantauuM NpPenoaBaHUs IUCHHMIIMHBI K MOTPe0HOCTSIM 00y4aloIuxcs HHBAJIUAOB M JHUI C
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 3/10POBBSI

[Ipn HEOOXOMMMOCTH B 00pa30BaTEILHOM MPOLECCe MPUMEHSIOTCS CIIEIYIOINE METOABl U TEXHOJIOTHH, O0JIerJaroniyue
BOCHpHATHE HHYOPMAIMU 00YYAIOIMMHICS HHBAINAAMH 1 JIMLAMU ¢ OTPaHHYCHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSI:

- CO3aHHe TEKCTOBOM BEPCHH JIFOO0T0 HETEKCTOBOTO KOHTEHTA JUIS €0 BO3MOKHOTO IIPe00pa3oBaHus B albTepPHATUBHBIC
(opMBI, yIOOHBIC ISl pa3IHMYHBIX MTOJIH30BATENCH;

- CO3aHME KOHTEHTA, KOTOPBIH MOXHO IPEACTABHTh B DPA3IMYHBIX BUIAX Oe3 IMOTePH NAaHHBIX HIH CTPYKTYPHI,
NPEeIyCMOTPETh BO3MOXKHOCTh MacIITAOMPOBaHMs TEKCTa M M300pakeHHi 6e3 MOTepu KavyecTBa, MPEeAyCMOTPETh JOCTYIMHOCTb
YIIpaBJICHUS] KOHTEHTOM C KJIaBHATYPHI;

- CO3/IaHHE BO3MOXKHOCTEH JUIsi 00YYarOLIMXCs BOCIPHHUMATH OIHY M Ty e MH(OPMAIWIO U3 Pa3HBIX HCTOYHUKOB -
HaIlpuMep, Tak, 9TOOBI JIMIA ¢ HApYIICHUSIMU CITyXa IOJy4and HHOOPMAIUIO BU3YaJIbHO, C HAPYLICHHSMH 3PEHUS - Ay IHaJIbHO;

- MPUMEHEHHE MPOTPAMMHBIX CPEICTB, 00ECIICYNBAIOIINX BOSMOXKHOCTE OCBOCHHUS HABBIKOB W YMEHHH, GOPMUPYEMBIX
JMCLUHUIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIC BUPTYaJIbHBIX J1a00PAaTOPHI U CUMYJISILMOHHBIX TEXHOJIOTH;

- IIPUMEHEHUE OUCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH MU Iepenadyd HHGOpPMAalUy, OpraHU3aliK Pa3IHYHBIX
(OpM MHTEPaKTHBHOI KOHTaKTHOM paboThl 00yYaroIIerocs ¢ NpernoaaBarelieM, B TOM YHciIe BEOMHAPOB, KOTOPBIE MOTYT OBITh
WCIIONB30BAHb! IS TIPOBEICHUS BUPTYAIBHBIX JEKIHH ¢ BO3ZMOXXHOCTHIO B3aHMOJCIHCTBHS BCEX YYACTHUKOB TUCTAHIIMOHHOTO
o0ydeHus], MPOBEICHUSI CEMHHAPOB, BHICTYIUICHHS C JOKITaJaMH W 3alIWUTHl BBIIOJHEHHBIX PabOT, MPOBEACHHS TPCHUHIOB,
OpraHU3aliK KOJUIEKTHBHOM padoTHI;

- IPUMEHEHHE AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTHH JUIl OpraHu3alud (GopM TEKYIIEero M MpOMEKYTOYHOTO
KOHTPOJIS;

- YBEJHMYCHHE NPOJODKUTEIBHOCTH COaYd OOYYArOIMMCS MHBATMIOM KM JIMIIOM C OrPaHHYCHHBIMH BO3MOXXHOCTSMH
370pOBBS HOPM IIPOMEXYTOUHOI aTTECTALMHU 10 OTHOLICHHIO K YCTAHOBJICHHOHN MPOJIOJDKUTEILHOCTH UX CHAYH:

- IPOAOJDKUTENIBHOCTH CaYM 3a4éTa UK 9K3aMEHa, IIPOBOIMMOrO B MUCBMEHHOU (opme, - He Ooiiee ueM Ha 90 MUHYT;

- IPOJIOJDKHUTENIFHOCTH MOJTOTOBKH 00YYaroLIerocsl K OTBETY Ha 3a4éTe WIIM dK3aMeHe, POBOJMMOM B YCTHOU Qopme, -
He Oosee yeM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYILICHHUS 00y4aroLerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBieHa B coorBercTBuH ¢ TpeboBaHmssMu OI'OC BO u y4eOHBIM TtaHOM 10 HampasieHuio 44.03.05
"[lemarormyeckoe oOpazoBaHue (¢ ABYMs MPOGIIIMA TOATOTOBKM)" M MPOQIITIO TOATOTOBKH "MateMaTrka U mHGopMaTHKa".
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1. CooTBeTcTBHE KOMNIETCHIIHI JIAHUPYEMBIM Pe3yJibTaTaM 00y4eHHsl 110 JUCIUIIIHHE

(MonxyJi0)
Kon m nammenoBanme | UHIMKaTOpHI A0CTH:KEHHUS] KoMmMmeTeHOMH 1 | OueHOYHbIe CpeAcTBa  TEKYIIEro
KOMIIeTeHIIUH AQHHOH JYCIHMILUIMHBI KOHTPOJIS u MPOMEKYTOYHOM
aTTecTanuu
YK-2. Crioco6er | 3HaTh TpeOOBAHUS K ONPEACICHUIO Kpyra 3a1a4 B | TeKymiuii KOHTPO.JIb:

OTIpeNeNATh KPYyT 3a/Jad | paMmKax MTOCTaBJICHHOH TIeJTH; cnocoOs1 | JIabopaTopHBIe paboTHI IO TEMaM
B paMKax IIOCTaBIICHHOH | 3¢ ¢eKTHBHOTO pemieHHs 3amad  cpenctBamu | Tema 1. HekoToprsie m3BecTHBIC
e W BHIOMpaTh | KOMIBIOTEPHOTO  MOJCIUPOBAHMA C  YIETOM | MOJEIH MaTeMaTHIecKOl (GU3NKU
ONTUMANIFHBIE CIMOCOOBI | NEWCTBYIONIMX IIPAaBOBBIX HOPM, uMeromuxcs | Tema 2. 3agaun XUMAYECKOM
UX pEIIeHHs], UCXOAS U3 | PECypCOB U OrpaHHMUCHHUH KHHETHKHI
JIEUCTBYIOIIUX Tema 3. MaremaTtudeckas Teopus
MIPaBOBBIX HOpM, | YMeTh OmpesiensiTh Kpyr 3aiady B paMKax | OOpbhObI 3a CylecCTBOBaHHE
MMEIOIINXCSl PECYPCOB M | TOCTaBJICHHOW II€NM, BBIOMpATh ONTHUMaJbHBIE | TecTupoBaHHE IO TeMaM
OrpaHUYEHUH crocoObl pemieHus cpeacTBaMu kommbioTepHoro | Tema 1. HexoTopsle u3BecTHBIE
MOJICTIMPOBaHUS, HMCXOAS W3 JACHCTBYIOUIMX | MOJIEIHM MaTeMaTHYECKOH (U3UKH
MPaBOBBIX HOPM, UMeEOImUXCcsS pecypcoB u | Tema 2. 3amaun XUMHIECKOH
OTpaHWICHUN KHHETUKHU
Tema 3. MaTtematudeckasi TEOpHs
Brnanete HaBBIKaMH ONpeEIETCHUS] Kpyra 3a1ad B | OOpHOBI 3a CyIIECTBOBAaHHE
paMKax MIOCTaBJICHHOH eI, BBIOOpA
ONTUMANIBHBIX CIOCOOOB pemieHus cpenctBamMu | [IpomMeskyTouHasi aTTecTalms:
KOMIIBIOTEPHOTO  MOJEIMPOBAHUS, HUCXOAd U3 | 3auém
JICHCTBYIOIMX TPABOBBIX HOPM, HMEIOIIUXCA
PECYpCOB U OIpaHUYEHUI
IK-5. Crocoben | 3Hathb BO3MOKHOCTH npuMeHeHus | Tekymuid KOHTPOJIb:
¢dhopmupoBath y | Maremaruueckoro ammapara ¥ KOMIObIOTepHBIX | JlaDopaTropHbie paboThl O TEMam
oOydarmuxcsi yMeHUe | MoJenen npu 3¢ deKTUBHOM noucke | Tema 4. MoaenupoBaHue nMpo1eccoB
MPUMEHSTH nHpopManuy, aHaNM3e M peUnIeHHH Y4eOHBIX W | anddy3uu u nepeHoca
MaTeMaTHYCCKHUHI MPaKTUYECKHUX 3a7a4 Tema 5. Henmunelnsie Moaean
anmnapar u Tema 6. lnHAMIKa cCOpOIIMHU Ta30B
KOMIIBIOTEPHBIE YMEThb  OCYLICCTBIATH  NOMCK M aHamu3 | Tema 7. MojenupoBaHUe CIOKHBIX
UHCTPYMEHTBI npu | MHGOpMAaUMM I peUIeHHs  Y4eOHBIX M | 06BbEKTOB
noucke  wH(OpMamuu, | IPAKTUYECKHMX 3ajad B mpouecce o0y4eHHst | TecTHpOBAaHHE IO TEMAM
aHajlu3e W pelIeHUH | MATEMAaTHKE, Tema 4. MoaenupoBaHue mpoIEccCoB
y4eOHBIX u nuddy3un U nepeHoca
NPAKTHYCCKUX 33129 Brnaners  crocobrocThiO  GOpMHPOBATE Y | Tewma 5. HenuneiiHble Moxenu
o0yyatomuxcst HaBBIKH MPUMEHEHUSA | Tewma 6. J[UHAMUKA COPOLIMU ra30B
MaTeMaTHYECKOTO ~ anmaparta M CTAHZAPTHBIX | Tema 7. MoaelupoBaHUE CIOKHBIX
KOMIBIOTEPHBIX Mofeded npu 3QQEKTHBHOM | (6pexToB
noucke HHGpOpMaIM{, AaHalWU3e U PeleHUH

y‘IG6HBIX U IPAKTUYCCKUX 3a1av

[IpomesxyTouHas aTrrecTaums:
3auém

2. KpuTepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH M

Kommner 3aureHo He 3aureno
eHIus Boicoknii ypoBenb | Cpennnii ypoBenb | Huskmnii ypoBeHb | Huxe TMOpPOroBoOro
(0TJINYHO) (xopo1o) (YAOBJ1eTBOPHUTEIBHO) YPOBHS
(86-100 6a.;10B) (71-85 6anno.) (56-70 6an10B) (HeyI0BJIETBOPUTE b
HO)
(0-55 6aj10B)

VK-2 3HaeT TpeboBaHUA K 3HaeT TpeboBaHUS K 3HaeT TpeOOBaHMA K He 3naer tpeGoBaHus
OIIPE/ICNICHHUIO Kpyra OIIpE/ICTICHUIO KpyTa OIIPEICIICHHIO KPYTa 3a/lad | K OMNpE/ICNICHHI0 Kpyra
3ajia4y B paMKax 3aJa4 B paMKax B paMKax MMOCTaBICHHON 3aJjad B paMKax
TIOCTABJICHHOH LieJN; MIOCTaBJIEHHOH Lieny; LIeJTH; CIIOCOOBI TOCTAaBJICHHON  LIeJIN;
CHOCOOBI crnocoObl apdextrBHOro | 3¢pdhexTHBHOrO permeHns CIIOCOOBI
3¢ PEKTUBHOTO peleHus 3agau 3aJa4 CpeacTBaMu 3¢ PEeKTUBHOTO
pemeHus 3a1a4 CpeAcTBaMH KOMITBIOTEPHOTO pemeHuns 3a1a4
cpeacTBaMu KOMITBIOTEPHOTO MOJIEJIMPOBAHHMS C yYETOM | CPEICTBAMHU
KOMITBIOTEPHOTO MO/ICTIMPOBaHUS C JISUCTBYIOINX IIPABOBBIX KOMITBIOTEPHOTO
MO/JICJIMPOBAHUS C YUETOM JCHCTBYIOLIHX HOPM, UMEIOIHXCSI MO/ICJIMPOBAHUS c




y4eTOM AEHCTBYIOIINX
MIPaBOBBIX HOPM,
HMEIOIINXCSI PECYPCOB
1 OTpaHUYEHUN

MIPaBOBBIX HOPM,
MMEIOIIUXCS PECYPCOB U
OTpaHUYEHUN, JOMyCKas
HE3HAYUTEIHHBIC OIINOKI
TIPH €€ PeIICHUN

PECypCcoB U OTpaHUYEHUH,
JIOITyCKasl Cepbe3HbIe
OIMOKH TIPH €€ PEIICHUH

Y4€TOM JAEHCTBYIOLIUX
TIPaBOBBIX HODM,
HUMEIOLINXCA PECYPCOB
U OTpaHUYEHUu

YMeer onpenensaTh
KpYT 3a/1a9 B paMKax
MOCTaBJICHHOM IIeNIH,
BBIOMpATh
OITUMAJILHEIE CIIOCOOKI
pelIeHus CpecTBaMu
KOMITBIOTEPHOT'O
MOJETUPOBAHUS,
HCXOJIs U3
JENCTBYIOIIUX
IIPaBOBBIX HOPM,
HMMEIOIINXCS PECYyPCOB
1 OTpaHUYEHU

YMeer onpeaensite Kpyr
3a/1a4 B PaMKax
ITOCTaBJICHHOH 1IN,
BBIOMPATh ONTHMaJIbHBIC
CHOCOOBI PeLIeHUs
CpeacTBaMu
KOMIIBIOTEPHOTO
MOJICIUPOBAHUS, UCXOS
W3 IEUCTBYIOIINX
MIPaBOBBIX HOPM,
HUMEIOIIUXCS PECYPCOB U
OTpaHUYEHUM, TOMyCKas
HE3HAYHUTEIbHBIE OIINOKH
IIPU €€ PELICHUN

YMeer onpenensaTe Kpyr
3a7a4 B paMKax
TMOCTaBJICHHOM IIENH,
BBIOMpATh ONTHMAaIIbHbIE
CIIOCOOBI peIIeHHs
cpelcTBaMu
KOMIIBIOTEPHOTO
MOJIETUPOBAHUsI, UCXOS
W3 IEUCTBYIOIIUX
TIPaBOBBIX HOPM,
HMEIOIINXCS PECYPCOB U
OTpaHUYEHUl, JOMyCcKas
Cepbe3HBIC OLTHOKH TIPH e
pemeHnu

He ymeer onpenensars
KpYT 337124 B paMKax
TMOCTaBJICHHOM IICNH,
BBIOMPATH
ONTUMAJIbHBIE
CIIOCOOBI peIICHHs
cpeacTBaMu
KOMITBIOTEPHOTO
MO/JICJIUPOBAHHUS,
HCXOJS U3
JIEHCTBYIOIIUX
MIPaBOBBIX HOPM,
HMEIOIINXCS PECYPCOB
U OTpaHUYEHUH

Brnameer HaBBIKAMH
OTIpeNIeIIeHUs KpyTa
3a/1a4 B paMKax
MOCTaBJICHHOM LIENIH,
BbIOOpA ONTUMAJBHBIX
CIoco0O0B peleHHs
cpencTBaMu
KOMIIBIOTEPHOTO
MOJICITAPOBAHHUSA,
HCXOMA U3
JENCTBYIOINX
MIPABOBBIX HOPM,
HMMEIOIINXCS PECYypPCOB
1 OTpaHUYEHUN

Braneer HaBeIKaMu
OTIpeNeNIeHus Kpyra
3a/1a4 B paMKax
IMOCTaBJICHHOH LIENIH,
BBIOOPa ONTUMAIILHBIX
CIoco0OB pelIeHus
CpeaCTBaMu
KOMITBIOTEPHOTO
MOJICITUPOBAHMS, HCXOS
U3 JEHCTBYIOINX
MIPaBOBBIX HOPM,
HUMEIOIIUXCS PECYpPCOB U
OTpaHHUYCHUH, TOMycKas
HE3HAYHUTENILHBIE OIIMOKU
MIPU €€ PEIICHUU

Brnaneer HaBbikamu
OTIpeNIeNICHNUs Kpyra 3a/1aq
B PaMKax [IOCTABJIEHHOM
1eTH, BEIOOpa
OIITUMAJIbHEIX CIIOCOOO0B
peIIeHHsI CpEeaCTBAMU
KOMITBIOTEPHOTO
MOJICITAPOBAHMUS, UCXOIS
U3 IEHCTBYIOIINX
MIPABOBBIX HOPM,
AMEIOIIUXCS PECypCoOB U
OTpaHUYCHUM, TOMyCKast
Cepbe3HBIC OUTHOKH TIPH e
peleHuH

He naBpikamu
OTIpeNIeNIeHNsI KpyTa
3a/1a4 B paMKax
IMOCTaBJICHHOH LIENH,
BBIOOpPA ONTUMAJIBHBIX
CHOCO0OB pelICHHUS
cpelncTBaMu
KOMIBIOTEPHOTO
MOJICITAPOBAHMS,
HCXOS U3
JIEHCTBYIOIIUX
TIPaBOBBIX HOPM,
AMEIOIINXCS PECypCcoOB
Y OTpaHUYEHUU

1IK-5

3HaeT BO3MOKHOCTHU
MIPUMEHECHUS
MaTeMaTHYECKOTO
ammapara u
KOMIIBIOTEPHBIX
Mozenel npu

3¢ (EKTHBHOM ITONCKE
nHPOPMAIINH, aHATA3E
U pelIeHUH YIeOHBIX U
MPAKTHIECKUX 3219

3HaeT BO3MOXKHOCTHU
MIPUMEHECHUS
MaTEeMaTUYECKOTO
amnmapara u
KOMIIBIOTEPHBIX MOJEIIEH
pu 3P PEeKTHBHOM
nmoncke MH(opMaImm,
aHaM3e U PEeIICHUN
Y9eOHBIX U
MPaKTUYECKUX 3a]1a4,
JIOTTyCKast
HE3HAYMTENbHBIE OIIMOKH
MIpH €€ PeleHUH,
JIOTTyCKast
HE3HAYMTENbHBIE OIIMOKH
MIpY €€ PeleHUuN

3HaeT Ha CpeHEM yYpPOBHE
BO3MOXHOCTH
NPUMEHEHUS
MaTEeMaTHYECKOTO
amnmapara u
KOMITBIOTEPHBIX
WHCTPYMEHTOB IIPH TIOMCKE
nH}opManuy, aHannu3e u
pemeHny yueOHbIX U
MIPaKTHYECKHX 3a7a4,
JIOIyCKasl CEpbe3HbIE
OIIMOKH IIPU €€ PelIeHUN

He 3HAeT
BO3MOXKHOCTH
NPUMEHEHHUS
MaTeMaTH4eCcKOro
anmnapara u
KOMIIBIOTEPHBIX
HHCTPYMEHTOB  TpH
Moucke HH(pOPMALHH,
AQHAIM3e M PCIICHUH
YaeOHBIX u
NpaKTHYECKUX 3a/1a4

Ymeer ¢popMHpPOBATE Y
00yYaIOMIUXCsI HABBIKH
IIPUMEHEHHS
MaTeMaTHIecKOro
ammapara u
CTaH/AaPTHBIX
KOMITBIOTEPHBIX
MoJienel npu

3¢ pexTHBHOM TIOHCKE
nHpOPMAaNNH, aHAIA3E
1 peIIeHU N YI9eOHbIX 1
MPaKTHYECKUX 33134

Ymeert popMupoBaTh y
00yJaromuXCsT HABBIKH
MPUMEHEHHS
MaTeMaTH4eCKOTo
anrapaTa U CTaHIapTHBIX
KOMITBIOTEPHBIX MOJIeIIeH
npy 3¢ HEeKTHBHOM
noncke MH(opMaImm,
aHaJIM3€e U PelICHUH
y4eOHBIX U
MPaKTHYECKUX 3a/1a4,
JIOTyCKast
HE3HAYMTENbHbIE OMINOKH

Ymeert popMHpPOBATE Y
00yJaroImuxcs HaBBIKH
MIPUMEHEHHUS
MaTeMaTH4ecKoro
anrmapara ¥ CTaHIAPTHBIX
KOMITBIOTEPHBIX MOJIeIeH
pu 3PPEKTHBHOM ITOHUCKE
uH(pOpMAIIUH, aHAITA3E U
pemeHny y9eOHBIX U
MPaKTHYECKHX 3a7ad,
JIONyCKasl Cepbe3HbIe
OIMOKH TIPY €€ PeIIeHUN

He yMeeT
(dopmupoBath y
00yYaroIUXCsl HABBIKH
MIPUMEHEHUS
MaTeMaTH4eCKOro
armapara u
CTaH/IAPTHBIX
KOMTIIBIOTEPHBIX
MoJieNen npu

3¢ pexTHBHOM MOUCKE
UHQOPMAIIUH, aHAIHN3e
U PELICHUH yIeOHBIX
MIPAKTUYECKUX 33134




Bnaneer
CIIOCOOHOCTBIO
(dhopmupoBaTh y
00yJaromuxcs HaBBIKH
MIPUMEHECHUS
MaTEMaTHYECKOTO
ammapara n
CTaHJAPTHBIX
KOMIBIOTEPHBIX
MoJienen npu
3G (GEKTHBHOM TOWCKE
UHPOPMAILIUHU, aHAJIH3C
U pCIICHUH YYEeOHBIX H
MIPAKTHIECKUX 3319

BnageeT crnocoOHOCTHIO
dbopmupoBaTh y
00y4JarOINXCsl HABBIKH
MPUMEHEHHUS
MaTeMaTUYECKOro
anmnapaTa u CTaHIapTHBIX
KOMIIBIOTEPHBIX MOAEIEH
npy 3¢ HEeKTUBHOM
MoUcCKe UHpopMaIuu,
aHaIIN3e U PCIICHUU
y4eOHBIX U
MPaKTUYECKUX 3a]1ad,
JIOTTyCKast
HE3HAYHTENbHbIC OMINOKH

Brnaneer criocoOHOCTBIO
(hopmupoBaTh y
00yJaromuxcst HABBIKH
MIPUMEHEHUS
MaTeMaTH4eCKOro
anmapaTa U CTaHIapTHBIX
KOMITBIOTEPHBIX MOJENEH
1ipu 3¢ HEKTHBHOM TTOHCKE
nH}opManuy, aHanuze u
peleHny y4eOHbIX 1
MPaKTHYECKUX 3a7a4,
JIOITyCKasi OITHOKH

He BJIaJICET
CIIOCOOHOCTBIO
(hopmupoBaTh y
00yJaroImuxcs HABBIKH
TIPUMEHEHHS
MaTEMaTHYECKOTO
amrmapara "
CTaHIapTHBIX
KOMITBIOTEPHBIX
MoJienein npu

3¢ (GEeKTHBHOM TIOHCKE
UH(POPMAIIUH, aHATIH3EC
U PEIICHUU yICOHBIX U
MPaKTHYECKHX 337124

3. PacnpenesieHne oneHOK 3a (opMbI TEKYLIEro KOHTPOJISI H MIPOMEKYTOYHYIO ATTECTALHIO

9 cemectp:

Tekymuii KOHTPOJIb:
JlabopaTopHBIE pabOTHI IO TEMaM
Tema 1. HexoTopble U3BeCTHbIE MOJIEIN MaTeMaTHYECKOH (DU3UKH

Tema 2. 3agaun XUMHYECKONH KNHETUKH

Tema 3. MaremaTtudeckas Teopust 60pb0BI 3a CyIIeCTBOBAHUE
Tema 4. MoaenupoBanue nporecco audhy3un u nepeHoca
Tema 5. Henuneiinsle Moaeau
Tema 6. luHamuika copOLINH ra30B
Tema 7. MogenupoBaHHe CIOXKHBIX 00BEKTOB
MaxkcumansHoe konundecto 0amtoB o BPC - 30.

TectupoBanue

Tema 1. HexoTopbie U3BECTHBIC MOJICIA MaTEMAaTHICCKON (QPI3HKI

Tema 2. 3agaun XUMHYECKOH KHHETUKHA

Tema 3. MaremaTtudeckas TeopHst 60pbOBI 3a CyIIECTBOBAHUE
Tema 4. MoaenupoBanue nporeccoB audy3un 1 mepeHoca
Tema 5. HenuneitHbie Moenu
Tema 6. JlunamMuka copOIIUM ra3oB
Tema 7. MonenupoBaH#e CIOXKHBIX O0BEKTOB
MakcuManbHoe KomrdecTBo 6amroB o bPC - 20.

Hroro 30+20=50 Gamios

[pome:xyTounasi aTTecTamus - 3a4et — 50 O0amioB.
HpOMe)KyTO'-IHaSI aTTeCTanus IMPOBOJUTCA TIOCJIC 3aBCPUHICHUA H3IYUYCHUS JUCHUIIIIMHBI WKW €€ YaCTu B (bopMe,
ompezensieMoil y4eOHBIM IUIAHOM OO0pa30BaTENbHOII MPOrpaMMbl C LENbI0 OLEHHTh PaboTy oOydaromerocs, CTEHEHb
YCBOGHUSI TEOPETHYECKUX 3HAHUI, YPOBEHb C(OOPMHUPOBAHHOCTH KOMITIETESHIIH.
[IpenonaBaTens, NPUHIMAIOLINN 3a4eT 00eCIeUnBaeT CIydaiiHOE paclpeielieHne BapHaHTOB 3a4eTHBIX 3aJaHUI MEXITY
0o0y4alolmMUMKCs C TOMOIIbI0 OWIIETOB W/WJIM C IPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a1aBaTh
o6yqa}omeMyCﬂ JONOJIHUTEJIbHBIC BOIIPOCHI U AaBATh JOIMOJTHUTEIIbHBIC 3aJaHUA IOMHUMO TEX, KOTOPHIC YKAa3aHbI B ouiere.
3ager mpoBoauTes 1o OmieraM. B kaskgom Oumiiere ABa OIEHOYHBIX CPEJCTBA: YCTHBIM MIIM MUCEMEHHBIN OTBET HA BOIIPOC
U TIPAKTHYECKOE 3aJaHue.

VCTHBIN Hian MHCbMEHHBIH 0TBET — 20 6asuIoB.
[MpakTryeckoe 3ananue — 30 6asoB.
Hroro 20+30=50 6amios.

OO611ee KOJIMYECTBO OAIIIOB MO AUCITUTUIMHE 33 TEKYIIUHA KOHTPOJIb U IPOMEXYTOUHYI0 artectanuio: 50+50=100 Gamios.
CooTtBeTcTBHE OAJIOB U OIICHOK:

st 3agera:

56-100 — 3auTeHO
0-55 — He 3aureHO

4. OneHOYHBIE CPEACTBA, MOPSAAOK UX NPUMEHEHHS U KPUTEPHH OLlCHUBAHHUS
4.1. OueHoYHBIE CPEICTBA TEKYLIEro KOHTPOJIS




4.1.1. JIaGopaTopHble padoThI
Tema 1. HexoTopbie N3BECTHBIE MOJACITN MaTEeMaTHICCKOW (HU3UKH
Tema 2. 3agaun XUMAYECKOH KHHETUKHA
Tema 3. MaremaTtrdeckas TeOpHs OOpbOBI 3a CYIIeCTBOBaHNE
Tema 4. Mogenuposanue nporeccoB audy3un 1 epeHoca
Tema 5. Henunelnble MoaeIun
Tema 6. [lunamuika copOIIMU ra3oB
Tema 7. MonenupoBaHue CIOXKHBIX OOBEKTOB
4.1.1.1. Ilopsipox npoBeeHNs.
JIaGopaTopHble pabOTHI MPOBOJSTCS B YacChl ayIUTOPHOM pabOTHI.

[epen BbIMONHEHNEM Ka)J0H pabOTHI CTYAEHTHI-0aKaNnaBpbl JOIKHBEI MPopaboTaTh COOTBETCTBYIOIIUI MaTepuall,
UCTIONb3Ysl KOHCTIEKTHl TEOPETUUECKHUX 3aHATHH, IEPHOANYECKUE U3AaHHs, YIeOHO-METOINYECKHE TIOCOOUs U yIEOHUKH.
[To oxoHYaHNY 3aHATHH CTYIECHTHI 0(OPMILIOT OTYET 10 KaXKAoi paboTe, coOMoaas Cleayonyo GopMy:

e HanMeHnoBaHne TEMBI;

o [lens paboTsr;

® 3a1aHKe U CO/Iep)KaHUE BBITIOJIHEHHOM paboThI,
o [IricEMeHHBIE OTBETHI HA KOHTPOJBHBIE BOTIPOCHL.
® BEIBOIBI 110 TIPOZICTIAHHOM paboTe.

o CIIHCOK HCITOJIb30BAHHBIX HCTOYHUKOB.

4.1.1.2 Kpurepuu oueHuBaHus

27-30 6a,1J10B CTABUTCS, €CJIH 00yYaAIOIIHIics:

[TpaBuabHO BBINONHWI Bce 3ajaHMsA. [IpOIEMOHCTPHPOBAN BBICOKHH YpPOBEHb BIAJCHUS MarepuaioM. I[IposBieHbI
MIPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHATH 3HAHUS U YMCHHUS K BBITTOJTHEHUIO KOHKPETHBIX 3aaHUH.

22-26 6a/1J10B CTABUTCS, €CJIH 00yJaIOIIHiics:

[IpaBuIbHO BBINOJHWI OOJNBLIYIO 4YacTh 3aJaHuil. [IpUCyTCTBYIOT He3HauuTenbHble owmmOku. I[IponemoHcTpUpOBaH
XOpOIIMH YpOBEHb BIAACHUSA MaTepuajoM. I[IposBIeHBI cpenHHE CIIOCOOHOCTH NPUMEHATh 3HAHUS M yMEHHUS K
BBITIOJTHECHUIO KOHKPECTHBIX 33}13HI/II>1.

18-21 6a/1;10B CTABHUTCS, €CJIM 00yJaroIuiics:

3ajaHus  BBINOJIHWI ~Oonee ueM  HanoinoBuHy. IIpucyrcTBYlOT cepb&3Hble ommOku. [IpomemMoHCTpHpOBaH
yHOBHCTBOpHTeHbHLIﬁ YPOBCHB BJIAJICHUA MaTC€pHUaJIOM. HpOﬂBHeHLI HHU3KHE CIIOCOOHOCTH MPUMEHATHL 3HAHUA U YMCHUA K
BBIITOJTHEHHIO KOHKPETHBIX 33/1aHHH.

0-17 6a/J10B CTABUTCS, €CJIM 00yUYAIOIIHIiCs:

3amaHus BBHIMOJHWI MEHEE 4YeM HamoJIoBHHY. [IpofeMOHCTpHpPOBaH HEYIOBIECTBOPUTEIbHBIH YPOBEHb BIIAJCHUS
MarepuasioM. [IposiBICHBI HEZOCTATOUHBIE CIIOCOOHOCTH TNPHMEHSATh 3HAHUS M YMEHHSA K BBIIOJHEHHIO KOHKPETHBIX
3aJaHuN.

4.1.1.3. ConepsxaHne OLlEHOYHOI'0 CpPeACTBa

Tema 1. HexkoTopblie U3BECTHBIE MOJIEIH MaTeMaTHUECKON (GU3UKU

JlaGoparopnas pabota Ne 1

" JIBIDKEHHE Tell B cpejie C yueToM TpeHus"

3anmanus K 1abopaTopHOi paboTte

1) Bemmcath MareMaTH4YEeCKyl0 MOJIENb, OMPENEIUTh COCTaB Habopa BXOJIHBIX MapaMeTPOB M UX KOHKPETHBIC
YHCIIOBBIC 3HAUCHHSI.

2) CnpoekTHpoBaTh MOJIB30BATEILCKUH HHTEp(Eic TporpaMMbl MOJIETIMPOBaHus, oOpaas ocoboe BHUMaHHE Ha
(OpMBI IIPEICTABICHUS PE3YJIBTATOB.

3) paspaboTaTh CaMOCTOSTEIBFHO NPOrpaMMy HHTETPUPOBAHUSI CHCTEMBI OOBIKHOBEHHBIX H(depeHnnantsHbIX
YpaBHEHUH c OLIEHKOH TOYHOCTH pacdeTos.
4) TlpousBecTH OTIAAKY M TECTUPOBaHKE pa3pabOTaHHON MPOrPaMMBl.

5) BBIMOTHUTE KOHKPETHOE 33JaHUE U3 CBOETO BapHaHTa pabOTHI.

6) KauecTBeHHO ITpOaHAIM3UPOBATH PE3YJIBTATH MOACTHPOBAHUS.

7) Co3znaTh TEKCTOBBIN OTYET O Jab0OpaTOPHOI paboTe, BKIIOYAFOIINN:

- TUTYJIBHBIH JHUCT (yKa3aThb Ha3BaHHE PaOOTHI, HCIIOJHUTENS, HOMEpP TPYIIBI U T.1I.);

- IOCTAHOBKY 33J[a4¥ U OIIMCAHUE MOJICIIH;

- pe3yJIbTaThl TECTUPOBAHUS IIPOTPAMMBI;

- pe3yJnbTaThl, IOJYYEHHBIE B XOJE€ BBINOJHEHHs 3aJaHMs (B pasiH4YHbIX (hopmax).

BapuanTs! 3aganuit

Bapuanr 1. [TapamoTucT npsiraer ¢ HEKOTOPOI BHICOTHI U JIETUT, HE OTKPBIBAs MapallioTa; Ha KaKoi BbIcOoTe (MM
yepe3 Kakoe BpeMsi) eMy ClielyeT OTKPBITh IapallioT, YTOObl MIMETh K MOMEHTY NpH3EeMJICHHsI O€30I1acCHYI0 CKOPOCTh (He
6obiryro 10 m/c)?

Bapmant 2. M3yunts, Kak CBs3aHAa BBICOTA MPBDKKA C IDIOMIAJBI0 IMOMEPEYHOTO CEYEHHS MapallioTa, YTOOBI
CKOPOCTh TIpU3eMIIEHUS ObLTa 0€30TacHOM.



BapuanT 3. IIpoMonaenupoBaTh MajcHUe Tella ¢ 3aJaHHBIMH XapaKTepUCTHKaMK (Maccoi, (opMoi) B pasTUIHBIX
BA3KMX cpenax. M3yduTs BIMAHUE BSI3KOCTH CPEIbl HA XapakTep ABMKEHUsS. CKOPOCTh IBIKCHHUS JODKHA OBITH CTOIb
HEBEJIMKA, YTOOBI KBaAPATUIHON COCTABIISIONIEH CHIIBI COPOTHUBICHHS MOXKHO OBLIO IIPEHEOpEraTh.

Bapmant 4. [IpoMonmenupoBaTh HaJieHUE Tela C 3aJaHHBIMH XapaKTepPHCTUKaMH (Maccoi, (opMoi) B pa3iIUIHBIX
IUIOTHBIX cpenax. M3yduTs BIWSHHE IUIOTHOCTH Cpelbl Ha Xapakrep ABIOKeHHsA. CKOPOCTh IBIDKCHHUS! JOIDKHA OBITh
JOCTaTOYHO OONBIIOHN, YTOOBI JTMHEHHON COCTaBISIONICH CHIIBI COMTPOTHBIICHHUS MOYKHO ObUTO TpeHeOperats (Ha OobIieit
4acT MyTH).

Bapnant 5. IIpoMozaenupoBaTh JBHXEHHE HCCIEI0BATENBCKOTO 30HMA, «BBICTPEJIEHHOIO» BEPTUKAIBHO BBEPX C
ypOBHA 3eMiId. B BepxHel Touke TPaeKTOPHUU HaJ 30HIOM PACKpHIBACTCS MapallloT, ¥ OH IJIABHO CITyCKAETCS B TOYKY
cTapTa.

Bapuanrt 6. IIpomonenupoBats ABIKEHHE UCCIIEAOBATEIBCKOTO 30HMA, «BBICTPEICHHOI0» BEPTUKANBHO BBEPX C
JeTAIero Haj 3emiedl camonera. B BepxHell Touke TpaeKTOPUHU HaJ 30HAOM PAcKpbhIBAE€TCS MApallioT, U OH IJIaBHO
CILyCKA€eTCsI Ha 3EMIIIO.

Bapuant 7. ['myOunnas OomOa, yCcTaHOBIIEHHAs Ha B3pBIB 4Yepe3 3aJaHHOE BpeMs, cOpachBaeTcs €O CTOSIIEro
HETIOABIDKHO IIPOTHUBOJIONOYHOTO Kopabmis. MccimemoBath CBS3p Mexay TNIyOMHOH, Ha KOTOPOH IPOM3OMIET B3PHIB,
u Qopmoii koprmyca (chepruiaeckoii, moaychepnaeckoi, KaluleBUIHON H T.1T.).

Bapuant 8. ['myOunHas Oom0a, yCTaHOBIEHHas Ha B3PHIB HA 3aJaHHOW TIyOMHE, cOpachbIBaeTCs €O CTOSIIEro
HETIOJIBIDKHO TIPOTHUBOJIOAOYHOTO Kopabmsa. VccnenoBaTe CBA3b MEXIY BPEMEHEM AOCTIDKCHHMS 33JaHHOM TTyOWHBI U
(dopmoii kopryca (cheprueckoii, mosrychepruueckoil, KarieBUIHO! U T.11.).

Bapmnant 9. IIpoBectu MoaenupoBaHHE B3JeTa pakeThl NMPH 3Ha4eHUAX mapameTpoB m0 = 2----10 7 kI, mKoH =
2:+-10 5 xr, aooo = 2----10 5 kr/c, Fraru = 4----10 8 H. OTBeTuTh Ha BOIPOC, JOCTUTHET JIM PaKeTa MPH ITHX 3HAYCHHUAX
apaMeTpoB nepBoit KOCMHYECKOH CKOpOCTHU 7,8 KMm/c?
Bapuanr 10. [IpoBectu uccienoBanne COOTHOUIEHHUSI BXOJHBIX ITapaMeTpoB m0 u Frsru , mpn KOTOpBIX pakeTa JOCTHTHET
MepBOH KOCMHYECKOH CKOPOCTH (M B COOTBETCTBYIOIIMH MOMEHT HcuepIaeT roprouee). OcTanbHble BXOAHBIC MapaMETPhI
¢uKcHpoBaTh MPON3BOJIBbHO. [locTponTh COOTBETCTBYIOIIYIO (ha30ByI0 Anarpammy B nepemeHHbIX ( m0 , Frsru ).

Bapuanr 11. PazpaboTars U nccieoBaTh yCOBEPIICHCTBOBAHHYIO MOJENb B3JICTa PAKETHI, IPUHIB BO BHUMaHHE,
YTO peajbHble KOCMHYECKHE PAaKeThl OOBIYHO JIBYX M TPEXCTYNEHUYATHIE W IABHIATENN Pa3HBIX CTYNEHEH MMEIOT pa3HyIo
CHITY TATH.

Bapmnanrt 12. IIpoMonenupoBaTh ABIKCHHE MCCIEIOBATENBCKOTO 30HA, CHA0)KEHHOI'O pa3TOHHBIM JBHIaTelIeM
HEOOJIBIIION  MOIIIHOCTH, «BBICTPEJICHHOT0» BEPTUKAIbHO BBEPX C YPOBHS 3eMJH. B BepxHell Touke TpaekTopuu
JIBUTaTelNb BBIKIIFOUAETCS, HaJl 30H0M PAaCKpBIBAacTCA NapalllioT, U OH IUIAaBHO CIIyCKaeTCs B TOUKY CTapTa.

Bapuanr 13. IlpomonenupoBaTh ABMKEHHE HCCIIEIOBATEIBCKOTO 30HJA, CHA0KEHHOTO Pa3rOHHBIM IBHIATEleM
HEOOJIBIIION MOIIHOCTH, «BBICTPEICHHOTO» BEPTUKAJIbHO BBEPX C JIETAIIEro Haja 3emiieil camosieta. B BepxHel Touke
TPaeKTOPUH HaJ 30HAOM PACKPHIBACTCA MAPALIIOT, ¥ OH IUTABHO CITyCKAETCs Ha 3€MIIIO.

Bapuanr 14. I'mybunnas OombOa-toprena, cHaOXE€HHash pa3sTOHHBIM JBHIaTelieM, YCTAaHOBJIEHHAs Ha B3PbIB Yepes3
3aJjaHHOE€ BpeMsi, cCOpachIBAETCS CO CTOSIIET0 HEMOABHKHO IPOTHBOJIOJNOYHOrO Kopadisi. MccnenmoBarh cBA3b MeEXIy
rTyOMHOM, Ha KOTOPOHW TPOU30MIET B3phIB, W (GopMol Kopiyca (chepudeckoil, MOIychepruvecKoi, KaluIeBUIHON U
T.1.).

Bapuanr 15. T'myOunHast Gomba-Topmnena, cHaO)XX€HHas pPa3TOHHBIM JIBHTaTelIeM, yCTAHOBJICHHAs Ha B3PHIB Ha
3aJaHHOM TITyOMHE, cOpachIBAETCS CO CTOAIIErO HEMOJBMKHO IPOTHBOJIOAOYHOrO Kopalms. McciaenoBaTs CBSI3b MEXIY
BpEMEHEM JIOCTHXKEHUs 3allaHHOW IiyOuHbl M (opmoit kopryca (chepuueckoi, Mmomychepruueckoil, KanjaeBuaHon 1
T.7.).

Bapuant 16. Toprnena, cHaOXeHHasi Pa3TOHHBIM JBHUTATEIEM, HAICIUBACTCSA C IOIABOJIHON JIOAKH HAa CTOSIIUN
BEPTUKAJIBHO HAJ HEW HaJIBOAHBIA Kopabib. VccienoBaTh CBA3b MEXy BPEMEHEM MOpaXKeHHs Ienu U (GopMoil Kopiryca
(chepuueckoit, momyceprudeckont, KaraeBUaHON U T.11.).

Bapuant 17. IlocTpouTh TpaeKTOpUM M HAMTH BpPEMEHHBIE 3aBUCUMOCTU TOPU3OHTAJIBLHOW M BEPTUKAJILHOU
COCTaBIISIFOLIMX CKOPOCTH M IIEpeMEIeHHs ISl Tesla Maccoil 1 Kr, OpoIIeHHOro 1o yriioM 45° K TOPU30HTY C HadaJbHOH
ckopoctbio 10 m/c:

1) B Bo31yxe; 2) B Boge. CpaBHUTH Pe3yabTaThl C TEMH, KOTOPBIE MOJIYYMINCH OBl 0€3 yueTa CONPOTHBIICHUS CPEJIBI
(TToceIHIe MOYKHO TOIYYUTh MO0 YMCICHHO U3 TOH jK€ MOJIEIH, JTNOO0 aHATMTHUECKH).

Bapuant 18. HailiTu BuJI 3aBUCUMOCTH TOPH30HTAIbHOM JUIMHBI IIOJN€Ta Tela U MAaKCUMAalbHOM BBICOTHI
TPAEKTOPUH OT OJHOTO U3 K03 (PUITMEHTOB CONPOTHUBIICHUS CPesl, PUKCHPOBAB BCE OCTAbHBIE TapaMeTpsl. [IpencTaBuTh
3Ty 3aBHCHUMOCTH I'paUuecKy U MoA00paTh MOAXOIAIIYI0 aHATUTHIECKYIO (hopMyITy, OIpeAeNB ee mapaMeTpsl METOJJ0M
HAaMMEHBIIINX KBAJIPATOB.

BapuanT 19. PazpaboTtats Moneinb MOIBOAHON OXOThL. Ha paccTOSHUM r TOJ YIJIOM  (L0L0L0L TTOABOTHBIA OXOTHHUK
BHIWT HETOABIDKHYIO akynly. Ha CKOIbKO METpOB BBIIIE HEe HAJI0 M[ENHThCS, YTOOBI TapmyH IOmajl B IIEJb?
Bapuanr 20. [ToctaBUTh 1 pEMINTh 33/1a4y O MOJBOAHON OXOTE PH AOIOJHUTEIFHOM YCIOBUH: aKyJja JBHKETCS.

Bapuanr 21. IIpomoxmenupoBaTh JABM)KEHHE HCCIENOBATENbCKOTO 30HJA, «BBICTPEIEHHOTO» IO/ YIJIOM K
TOpU30HTY. B BepxHel Touke TpaeKTOPHUU HaJ 30HIOM PACKpPhIBAETCS TOPMO3HON MapallltoT, 3aTeM 30H] IUIaBHO JIBUXKETCS
JI0 3€MIIH.

Bapuanr 22. ['nmyOunnas OomOa, ycCTaHOBIEGHHas Ha B3PbIB Yepe3 3aJaHHOE BpeMs, cOpachIBaeTcsi c
JBIDKYIETOCS NIPOTHUBOJIOAOYHOTO KopaOiusi. McciienoBarh CBA3b MEXIy IIyOHMHOW, HAa KOTOPOW MPOW3OWAET B3PHIB,
MIPOUIEHHBIM PACCTOSHUEM I10 TOPU3OHTAIH U (GOpMOi Kopryca (chepuueckon, momychepruiaeckoi, KarieBUIHOM U T.1I.).



BapuanT 23. I'myOunnas OomOa-Topriesia, CHaO>KeHHAash Pa3TOHHBIM JIBHTATEJIeM, yYCTAHOBJICHHAs Ha B3pHIB Ha
3aJ[aHHOl TJ1yOuHe, cOpachiBaeTCs C JBHXKYIIETOCsS POTHBOJIOJOYHOrO Kopabis. VccienoBaTh CBsI3b MEKIY BpeMEHEM
JOCTYIKEHUS 3aJaHHON TIyOWHBI, TPOWIECHHBIM PACCTOSHHEM IO TOpW3OHTAIM W (opmol kopiyca (chepudeckoit,
moychepudeckoil, KarIeBHIHON H T.1I.).

Tema 2. 3agaun XUMAYECKOH KHHETHKHA

JlabopatopHast padota Ne 2 "MopenupoBaHue ABHKEHUSI HEOSCHBIX TEJ U 3apsHKEHHbBIX YacTull"

3anmanus K 1abopaTopHOi paboTte

1) Boinucare MareMaTHUECKyl0 MOJENb, ONPENENUTh COCTaB Habopa BXOJHBIX NMApaMETPOB M UX KOHKPETHBIE
YHCIIOBBIE 3HAUYEHUS.

2) IlpousBectu obe3pa3MepuBaHue U HaiiTH HAOOp 3HAYEHUH Oe3pa3MEpHBIX TAPaMETPOB.

3) CrnpoekTupoBaTh IOJIL30BATENILCKIH MHTEp(dEC nmporpaMMbl MOJIETMPOBaHMs, oOpaias ocoboe BHUMaHUE Ha
(hopMy IpenCTaBICHUS PE3YJIbTATOB.

4) Pa3paboTaTh CaMOCTOSITETIHPHO INPOTPAMMY HHTETPHPOBAHUS CHUCTEMBI OOBIKHOBEHHBIX TU((epeHIHaIbHBIX
ypaBHeHH MetonoM Pyrre-Kyrra 4-ro mopsnka.

5) IlpowsBecTr OTIIAAKY U TECTHPOBAHHUE ITOJHOW HPOTPAMMEL.

6) BBITOTHUTE KOHKPETHOE 3a/1aHIE U3 CBOETO BapHaHTa paOOTHI.

7) KauecTBeHHO TpoaHaIU3NPOBATh PE3YIbTAThl MOACIHPOBAHNS.

8) Co31aTh TEKCTOBBIN OTUYET MO JIAOOPATOPHOH paboTe, BKIIIOUAIOIIUI:

* TUTYJIBHBIH JINCT (Ha3BaHKHE paOOThI, UCHIONHUTEINS, TPYIIY H T.1.);

* IOCTAHOBKY 3aJa4Hl U ONMCAHHE MOJECIIH;

* pe3yIbTaThl TECTUPOBAHUS IPOIPAMMBI;

* pe3yINbTATHI, IOJYYECHHBIC B XO/I€ BHIIIOJIHEHHS 3a/1aHus (B pa3IM4YHOM popme);

* KAUECTBECHHBIN aHAJIN3 PE3yNIbTaTOB.

BapuanTs! 3aganuit

Bapuant 1. Haiitu Tpaekropuio ABM>XKEHHS Tejaa Maccoil 1 r, Hecymiero 3apsa BenuuuHou q = 10 -2 K, B nosne
3apsia BenmmanHoi Q = 5----10 -2 K. HauanpHoe paccTosHre Mexay 3apsaaMu 1 M, HadaiabHas CKopocTh paBHa 10 -1 M/c
HampasieHa nof yrinoM 30° k ocH, COeAUHSIOIEH 3apsasl. [IpoBecT MoAeIMPOBAHUE IS CIIydasi 3apAJ0B OJHOTO 3HAKa.

Bapuant 2. B ycnoBusx npenslaylield 3ajadd IPOBECTH MOJAETHPOBAHHUE AN CIydas 3apsA0B pa3HBIX 3HAKOB.

Bapuant 3. Pa3paboTtath Mojeib JABWKCHUS MPAKTHYCCKH HEBECOMOM 3apsDKCHHON YaCTHIBI B 3JICKTPHUYCCKOM
ToJje, CO3/1aHHOM CHCTEMOM JBYX (DMKCHPOBAHHBIX B IPOCTPAHCTBE 3apsDKEHHBIX TEJl, B Cllydae KOT/a 3apsDKEHHBIC Teja
HaXOJATCS B OJTHOM IUIOCKOCTH U B HEH jkKe HaXOIUTCA ABIKYIIAsCA YacTUIA.

Bapuant 4. Pa3pabortath Mojeib JABWKCHUS MPAKTHYCCKH HEBECOMOM 3apsOKCHHON YaCTHIIBI B 3JICKTPUYESCKOM
ojie, CO3JaHHOM CHUCTEMOIl 4eThlpeX (PUKCHPOBAaHHBIX B MPOCTPAHCTBE 3apsHKCHHBIX TEN, B Cydae KOT/a 3apsDKCHHBIC
TeNna HaXOJATCS B OJTHON INIOCKOCTH U B HEM K€ HaXOQUTCS ABHKYIIAACS YaCTHIIA.

[ Bapuant 5. HMeercs  HemoaBM)KHAs 3apsDKEHHAs
JacTHuIa ¢ /-“ \’0‘ 3apsaoM Q u skpaH. B Touke A sKkpaHa HaXOJUTCSI MHILEHb.
- o
[Ipu Pt ™ KaKUX COOTHOLIEHMSIX BEJIMYMHBI HayaJlbHOM cKopoctu V0
” (V)
’,.-’ A F JBIDKYIIEHCS YacTHIBI (3apsi () U yriia IpUICITUBAHUS 0 OHA
nonageT B 4 . |4 MumeHs? 3apsapl 9acTUL —
pa3HbIX i ; 3HAKOB.
Bapuant L a | 4 6. To xe ycrmoBuwe, YTO U B N Yo
" T 2 OpefbIAyIIed  3agade, HO )
~J
pacrmonoKeHue  yacTMiL U A
OKpaHa COOTBETCTBYET NPUBEICHHOMY PHCYHKY; 3apsilbl YaCTHIl HMCIOT OJMHAKOBBIC
3HAKHU. . c ol a
\1

Bapuant 7. IIpoMoaenupoBaTh JBMKEHHE 3apsOKEHHOM YacTHLBI  MEXIY
IUTACTUHAMHU IDIOCKOTO KOHIeHcaropa. lloje KOHaeHcaTopa CYHTATh OJHOPOTHBIM, HAadalbHAash CKOPOCTh YAaCTHIIEI
HaTpaBJIeHa MapauIeIbHO IIacTHHAM. YaCTHIly CUUTATh MPAKTHICCKH HEBECOMOH.

Bapuant 8. [IpomonenupoBath ABIKECHHE JIETKOTO (NMPAaKTUYECKH HEBECOMOTO) 3apsDKCHHOTO Tella cepryecKon
(GOpMBI MEXIY TOPU3OHTAIBHBIMH IUIACTHHAMH IUTIOCKOTO KOHJIEHCATOpa C YYETOM COINpPOTHBICHHS BO3AyXa,
HaXOJISIIETOCS MEXIy TUIACTHHAMM.

BapuanT 9. Jlerkas 3apspkeHHass 4acTHIA TIaJaeT BEPTHUKAIbHO BHHM3 (TOJ BIUSHUEM CWJIBI TSKECTH) Ha
OJHOMMEHHO 3apsDKEHHYIO IIAaCTHHY (Ha4YaJbHas CKOpPOCTh OOECTeYMBAeT JIBMXKEHHE BHU3 HE3aBUCHUMO OT
COOTHOIIIGHUSI CHJIBl TSDKECTH M CHIIBI 3JIEKTPOCTATHYECKOT0 OTTalKuBaHus). [I[poMoaenupoBaTs OBUKECHUE YACTHIIHI,
CUMTAs MOJIe, CO3TaHHOE TIACTHHOMN, OJJTHOPOTHBIM.

Bapuant 10. Jlerkas 3apsokeHHas 4YacTHIlA BIIETA€T B OJHOPOJHOE TIOJiE, CO3JAaHHOE TOPHU30HTAIBHO
pacroJIO)KEHHBIMU  IIJIACTUHaMM KOHJeHcatopa. [IpoMoaenupoBaTe €€ TpaeKTOpHIO, YUYHUTHIBAS CHIIY TSKECTH U
3JIEKTPOCTATUYECKYIO CHITY.

BapuanT 11. To e, 4To U B IpebIIyLLIEM BapHaHTe, HO IUIACTUHBI KOHJEHCATOPA PACIOI0XKEHbl BEPTUKAJIBHO.

BapuanT 12. To e, uto u B Bapuanre 11, To miacTUHBI KOHAEHCATOPA PACIONIOKEHbI HAKJIOHHO.

Bapuantr 13. Haiitu Tpaextopuio monera KoMmeTsl, 3anereBliedl B CoJlHEYHyHO CHCTEMY, Y KOTOpoil Ha
paccrostauu ot Conana 100 actporommdeckux eawHun (1 a.e. = 1,5----1011 M ~ paccrossaue ot 3emum 10 CoHIA)



ckopocth (v = 10 km/c) HampasiieHa 1o yrioMm aood = 30° k ocu «komera —CouHIe». SBIseTCs I 3Ta TPaeKTOPHS
3aMKHYTOH? Ecim «ma», To CKOJIBKO AJIMTCS Uil Hee NEpHoJ roneTra?

BapuanT 14. B ycioBusx mpeapaylied 3amadd momoOpaTh TO 3HAYEHHE YIiia 0, TMPH KOTOPOM TPaeKTOpHS W3
HE3aMKHYTOH IPEBpaIIaeTcs B 3aMKHYTYIO (CKOPOCTh V (PUKCHpOBaHA).

Bapmanr 15. B ycnoBusax 3amaun u3 BapuanTa 14 momo0Opats TO 3Ha9€HHE CKOPOCTH V, IPU KOTOPOM TPACKTOPHUS U3
HE3aMKHYTOW MpEeBpaIacTcs B 3aMKHYTYIO (YroJ o PUKCHPOBaH).

Bapuantr 16. IIpoBepuTh B KOMIBIOTEPHOM SKCIHEPUMEHTE BBIMOIHUMOCTH BTOporo 3akoHa Kemnepa,
OTPENENSIONIET0 JBIKEHUE HEOECHBIX Tl M0 3aMKHYTOH TPaeKTOpUU.

Bapuantr 17. IlpoBepuTb B KOMIBIOTEPHOM 3KCIIEPUMEHTE BBIIOJIHMMOCTh TpeThero 3akoHa Kermepa,
ONpeAESIONEero JIBUKEHUE HeOeCHBIX Ten o 3aMKHYTOM TPaeKTOPHUU.
Bapuanr 18. IlpomonenupoBaTh TPaeKTOPUIO IBMXKEHHMS MaJloro KOCMHYECKOrO ammapaTa, 3allyckaeMoro c 0Oopra
KOCMHMYECKON CTaHI[H, OTHOCUTEIHHO 3eMIIU. 3aIyCK OCYIIECTBIAETCS ITyTeM TOJIYKA B HAIIPABICHUHU, IPOTUBOIIOIOKHOM
JBIDKCHHUIO CTAHIINH, IT0 KAacaTeJIbHOH K ee opoute.

Bapmant 19. [IpoMonenupoBaTh TpaeKTOPHIO JABIKEHHUS MAJOT0 KOCMHYECKOTO almapaTta, 3alryckaeMoro ¢ 6opra
KOCMHYECKOH CTaHIUH, OTHOCHTENIBHO 3eMIH. 3allyCK OCYIIECTBIACTCS IMyTEM TOJMKA B HANPABICHUH, COBIAIAOIINM C
HaNpaBJICHUEM JBIKEHHS CTAHIINH, 110 KacaTeIbHOU K ee opOuTe.

Bapuanr 20. Kak Oyzer BBIIANETh MOJET HCKYCCTBEHHOI'O CITyTHHKA 3€MIIH, €CJIM YYeCTh BO3MYINAIOIIEE
neiicrue JIyHsr?

Bapuanr 21. Pa3zpaborare W peanu3oBaTb MOJENb JBW)KEHHS HCKYCCTBEHHOT'O CITyTHHMKa 3€MJIM IIPH YydeTe
BO3/ICHCTBUS HAa HETO MaJIOM MOCTOSIHHOM CHJIBI, 00YCIIOBIEHHON «COTHEUHBIM BETPOMY.

Bapuant 22. Cuwutast, yto ABIKeHHE JIyHBI BOKpYr 3eMiM IPOUCXOAUT MPAKTHUECKH IO KPYyroBoil opOute,
MIPOAaHATU3UPOBATh BO3JIEHCTBIE Ha 3Ty OpOUTY co cTopoHbl COJHIA ISl MAJIOTO y4acTKa JBHIKCHUSL.

Bapuanr 23. IlpoaHanu3upoBaTh OCOOEHHOCTH JBIIKCHHS HCKYCCTBEHHOTO CITyTHUKA 3€MIIH, JIBHIKYIIErOCs
MIPaKTHYECKH 110 KPYroBoii opouTe Ha BbicoTe mopsiaka 300 kM, CBSI3aHHBIE C MAJIBIM CONPOTHBICHUEM aTMOC(EPHI.

Bapuanr 24. IlpoaHamn3upoBaTh W3MEHEHHE KPYTrOBOW OpOWTHI acTepomja, OBIKyIIerocs Bokpyr CorHIa,
O] BIMSTHAEM BYJIKAaHWYECKOTO BBIOpOCA C €ro IOBEPXHOCTH.

Tema 3. MaremaTrueckast TeOpHs OOpPBOBI 32 CYIIIECTBOBaHUE

JlabopaTopnas pabota Ne 3 MopenupoBaHHEe aBTOBOJTHOBBIX ITPOIECCOB

1. 3anaua: meercss aBymepHasi aKkTUBHAs cCpela, COCTOSINAs M3 DJIEMEHTOB, KaXIbld M3 KOTOPBIX MOXET
HaXOJMThCSI B TPEX PAa3IMYHBIX COCTOSHUSX: MOKO€, BO30OYXIeHWH u pedpaxTepHOCTH. [IpM OTCYTCTBMM BHEUIHETrO
BO3/ICICTBUS, 3JIEMEHT HaXOAUTCS B COCTOSHHUU IMOKOs. B pe3ysbraTe BO3JIEHCTBHS 3JIEMEHT MEPEXOIUT B BO30YKACHHOE
COCTOSIHHE, ITpUOOpeTasi CriocOOHOCTh BO30YXKIATh COCETHHE dJIEMEHTHL. Uepe3 HEeKOTOpoe BpeMs MOcCie BO30YKACHHS
9JIEMEHT TEPEKIIOYaeTCs B COCTOSHHE pepakTepHOCTH, HAXOAsICh B KOTOPOM OH HE MOXXET OBITh BO30YXK/AeH. 3aTeMm
9JIEMEHT CaM BO3BpAIL[AETCSI B HUCXOIHOE COCTOSHHE IIOKOS, TO €CTh CHOBAa NMPHOOpPETAaeT CIIOCOOHOCTH TNEPEeXOJUTh B
BO30YXIIeHHOE cocTosiHIe. Heo0X0mmMo mpoMoIeTpoBaTh MPOIecChl, TPOUCXO IS B IBYMEPHOW aKTUBHOMN Cpejie MpH
Pa3IHYHBIX TapaMeTpax Cpeibl U Ha4YallbHOM PaclpeelIiCHHH BO30YKICHHBIX 3JICMEHTOB.

2. Teopus. Paccmorpum 0000mmeHHy 0 Monens Burepa - Po3enOmora. MbiceHHO pa3o0beM dKpaH KOMIBIOTEpa Ha
AJIEMEHTEHI, OIpeneisieMble MHACKCAMH 1, ] U OOpa3yIoIUMH JBYMEPHYIO CeTh. IIyCTh COCTOSIHHE KaXKIOTO JJIEMEHTa
onmceiBaeTcs (pasoit yi,j (t), 1 KOHIIEHTparmel akTuBaropa uij (t), Tae t -- AUCKPETHBI MOMEHT BPEMEHH.

Ecmu sneMeHT HaxoOuTCs B MOKOE, TO OyIeM CUHTaTh, 9TO Yi,j (t) = 0. Ecniu BenenctBue 0nm30cT BO30YKICHHBIX
3JIEMEHTOB KOHIICHTPAIMS aKTUBATOPA Uij (t) [OCTUraeT MOPOroBOro 3HaueHus h, TO 3J€MEHT BO30YKIACTCS U MEPEXOIUT
B cocTosiHME 1. 3aTeM Ha cieayroleM IIare OH HepeKIIouaeTcs B COCTOSIHAE 2, 3aTeM -- B COCTOSHHUE 3 U T.JI., OCTaBasCh
[IPU 3TOM BO30YXKIEHHBIM. J[IOCTUTHYB COCTOSIHUS I' DJIEMEHT MEPEXOAUT B cocTosiHUE pedpakrepHocTu. Uepes (s - r) 11aros
ocJie BO30YKJICHUSI JJIEMEHT BO3BPAILAETCS B COCTOSHUE MTOKOSI.

Bynem cuuTath, 4TO NMpU MEPEXOAE M3 COCTOSHHS S B COCTOSIHME MOKOsSI () KOHIIEHTpAlUsi aKTUBATOPa CTAHOBUTCS
paBHoit 0. [Ipu HamUUMU coceqHEro 3NMEMEHTa, HAXOMAMIETOCS B BO30YXKICHHOM COCTOSHHH, OHAa yBETMYMBacTca Ha 1.
Ecmu p Ommxalimmx coceneid BO3OYKACHBI, TO HA COOTBETCTBYIOIIEM IIare K MPenbIAyHIeMy 3HAYCHUIO KOHIEHTPAIUU
aKTHBATOPa MPHUOABISIETCS YMCIIO BO30YKACHHBIX coceseid: uij (t + At) = uij () + p.

MO>KHO OTpaHHYUTHCSA YIETOM OJIKANIITNX BOCEMH COCETHIX 3JIEMEHTOB.

3. AnroputMm. {11 MOENMPOBaHUs aBTOBOJIHOBBIX IIPOLIECCOB B aKTUBHOM Cpejie HE0O0XOUMO COCTABUThH LIUKII T10
BPEMEHH, B KOTOPOM BBIYHMCIAIOTCS (Da3bl 3JIEMEHTOB Cpe/bl B MOCIEIYIOIIME MOMEHTHl BPEMEHHM W KOHIIEHTpauus
aKTHBATOpa, CTUPAETCS TPElbIAyIlee pacrpee’eHue BO30YKICHHBIX IEMEHTOB U CTPOUTCS HOBOE. AJITOPHUTM MOJEIH
MIPE/ICTABIICH HIXKE.

1. 3apmaroT 4yKcIo 3JIEMEHTOB aKTHBHOM Cpellbl, ee mapaMeTpsl s, I, h, HaualbHOe pacrpezeieHie Bo30YKACHHBIX
JJIEMEHTOB.

2. Havayo nukina o t. JIatot npupaiieHue no BpeMeHH: epeMEeHHO#t t IpHCcBauBaloT 3Ha4YeHue t + At.

3. IlepebuparoT BCe 3JIeMEHTHI aKTHBHOM cpefpl, onpeness ux (asbl yi,j (t + At) U KOHIIEHTPAIMIO aKTHBATOPa
ui,j (t + At) B MOMeHT t + At.

4. OunIaoT 3KpaH U CTPOST BO30YKIAECHHBIE JIEMEHTHI aKTUBHOM CPEJIBI.

7. Bo3Bpauienue k onepanuu 2. Ecian MK 110 t 3aKOHYMIICS, -- BBIXO/ U3 IUKIIA.

4. KomnprotepHass mporpamma. Hmke mpejactaBiieHa TmporpamMma, MOJACIHPYIONIas AaKTUBHYH Cpely H
MIPOMCXOJISIIINE B HEH mporecchl. B mporpamMe 3aiaHpl HavadbHbIE 3HaYeHUs (Gasbl yi,j (t + At) BCeX 21€MEHTOB aKTHBHON



Cpebl, a Tak)Ke UMeeTCs ITUKI 10 BpEMEHH, B KOTOPOM pacUUTHIBAIOTCS 3HAYCHHS Yi,j (t + At) B ciiemyrommii MOMEHT t +
At u ocymiecTBIsieTCs TpadUIECKUI BBIBOJ pe3yIbTaTOB Ha dKpaH. [lapamerpsr cpenpl =6, s = 13, h =5, To ecTh KaKIbIid
9JIEMEHT KPOME COCTOSIHHMSI [TOKOSI MOYKET HAXOIUTHCS B 6 BO30YKICHHBIX COCTOSIHUSIX U 7 COCTOSHHUSAX pedpakTepHOCTH.
IToporoBoe 3Ha4YeHHE KOHIICHTPALMH aKTUBaTOpa paBHO 5. [IporpaMma CTpPOHMT OJHOPYKABHYIO BOJHY, OCLUUIUIATOP H
MPEISITCTBHE.

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;

i, j, j, Kk, Gd, Gm : integer; i : Longint;
Label met;

BEGIN
Gd:= Detect; InitGraph(Gd, Gm, ‘c:\bp\bgi");
If GraphResult <> grOk then Halt(1);
setcolor(8); setbkcolor(15);
(* y[50,50]:=1; { Onunounas BoiaHa } *)
For j:=1to 45 do { OmHopykaBHast BoJIHA }
For i:=1to 13 do y[40+i,j]:=i;
(* Forj:=1to M do { dBypykaBHasi BonHa }
For i:=1to 13 do begin  y[40+i,j]:=i;
If j>40 then y[40+i,j]:=14-i; end; *)
Repeat
If k=round(k/20)*20 then y[30,30]:=1; {Ocuunmisrop 1}
(* If k=round(k/30)*30 then y[20,50]:=1; {Ocuummsitop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[i,j]>0) and (y[i,j]<s) then yy[i,jl:=y[i,j]+1;
If y[i,j]=s then begin yy[i,j]1:=0; u[i,j]:=0; end;
If y[i,j] <> 0 then goto met;
For ii:=i-1 to i+1 do For jj:=j-1 to j+1 do begin
If (y[ii,jj1>0) and (y[ii,jjl<=r) then ufi,j]:=u[i,j]+1;

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

For i:=21 to 70 do begin
yy[i,60]:=0; yy[i,61]:=0; {IIpenstcreue}
circle(6*i-10,500-6*60,3); circle(6*i-10,500-6*61,3); end;
Fori:=1to N do For j:=1 to M do
begin yI[i,j]:=yy[i,j]; setcolor(12);
If (y[i,j]>=1) and (y[i,jl<=r) then circle(6*i-10,500-6*},3);
setcolor(8);
If (y[i,j]>6) and (y[i,j]<=s) then circle(6*i-10,500-6*j,2);
end;

until KeyPressed,;

CloseGraph;

END.

5. 3a,Z[aHI/I$I JJI1 CaMOCTOSATCIbHOI'O PCIICHUS.

1. HOJ‘Iy‘II/ITe MOJICIb O,Z[HHO‘IHOﬁ BOJIHBI B036y>KI[6HI/I$I. I[J'IS[ 3TOI'0 AJOCTATOYHO OJHWH M3 DJICMCHTOB aKTHBHOM
CpCabl ICPEBECTU B B036Y)KZ[€HHOC COCTOsHHUC.

2. HpOMOZ[eJ'II/Ipyf/'ITe CCPUIO0 aBTOBOJIH. I[J'ISI 3TOIO0 H€06XO,E[I/IMO, YTOOBI OMH M3 J3JICMCHTOB COBCpIIaI
NEepuoaANICCKUe KOJ‘IC6aHI/IH, TO €CTb aBTOMATHYCCKH YCPE3 3aIaHHOC YMCJIO MIAroB nNepexoauil B B036y>K,H€HHO€ COCTOsIHHUE
1. Tako# sneMEHT Ha3BIBacTCS OCIHHWIAITOPOM. I[J'Iﬂ MOJIYUCHHs CEpHUU aBTOBOJIH CJIIEAYET AaKTHUBU3HUPOBATH CTPOKY C
nomeTkoi "Octmsitop 1".

3. Ilpomopenupyiite audpakuuio aBTOBOJH. [yt 3TOro HEOOXOAMMO cO3/4aTh BOJHY, Ha MyTH KOTOPOU
PAacIoNIOKEHO TPENATCTBHE, HAMpUMeEp, HENMpPO3pavyHbId dKpaH, COCTOSIIMKA W3 HEBO30YKIAIONIMXCS DJIEMEHTOB,
PaCIOJIO0XKEHHBIX BAOJIb Hp}lMOﬁ M BCEra HAXOoaAIIUuXCs B COCTOSIHUHN 0

4. M3yuute pacnpocTpaHEHHE aBTOBOJH B JBYMEPHOH cpejie, CoIepikalleil aBa Mapaiie]bHO PacIOJIOKEHHBIX
9KpaHa WM 3KpaH ¢ oTBepcTHeM. IIpoHabmogaiTe aHUTUISIIIMIO ABTOBOJIH, PACTIPOCTPAHSIOMINXCS HABCTPETY APYT APYTY.

5. [Ipomopenupyiite 3pGeKT CHHXPOHU3ALUH, COCTOSIIMNA B TOM, YTO NIPH HAJIMYHU JIBYX WM OoJiee HCTOUHHKOB
ABTOBOJIH HPOUCXOAUT HUX B3aPIMO)IeI7[CTBPI€, B PpE3yJIbTaT€C KOTOPOro BBICOKOYACTOTHBIC HMCTOYHUKH TOHABIIAIOT
HH3KOYacTOTHBIE. B KOHIIC KOHIIOB HACTYIIA€T CUHXPOHU3AIUS KoJIEOaHUH DIIEMEHTOB Cpeabl: KoyieOaHus MMpOUCXo 4T €
‘laCTOTOﬁ, paBHOﬁ 4acTOTE€ BBICOKOYACTOTHOI'O MCTOYHMKA. UTOOBI HpOHa6J‘HOZ(aTI) OTO ABJICHUC HAa DKPAaHC KOMIIBIOTEPA,



ClielyeT CMOJICNTUPOBAaTh JIBa OCLIJLIATOPA, pabOTAIOUIMX HAa Pa3HbIX 4acToTax. J{Jst SToro HeoOXOIUMO aKTHBH3UPOBATH
oneparopsl ¢ mometkamu "Ocmmstop 1" u "Ocisitop 2".

6. [Ipomoznenupyiite oOpa3oBaHHe OJHOPYKAaBHBIX CIHPAIbHBIX BOJH. CHHpaibHbIE BOJHBI 00pa3yloTCs Ha Kpasx
(poHTa BOJIHBI, OATOMY JUIS1 MOAEIUPOBAHUS ITOTO IIpoliecca He0OX0AMMO B OJIOKE HadalbHBIX YCIOBHH 33/1aTh IUIOCKYIO
BOJIHY, ()POHT KOTOPOH OOPHIBACTCS B CepeinHE SKPaHa.

7. Ilpomonenupyiite 00pa3oBaHUE ABYXPYKaBHBIX CITUPAIBHBIX BOJIH.

8. M3yunrte 3aBHCHMOCTH YaCTOTHI BpPAIICHUS OJHOPYKABHOW CITMPATIBHOM BOJHBI OT MapaMeTpoB cpexsl (T, s, h).
IToBTOpHTE 3TOT BEIYUCINTEIBHBINA SKCIEPHUMEHT AJISI ABYXPYKaBHOM BOJHEL.

9. IIpomonenupy#te B3aMMOAEHCTBHE CIMPAIBHBIX aBTOBOJIH C aBTOBOJHAMH, BHIPA0ATHIBAEMBIMU OCLIILIATOPOM,
KOJIEOIIIOIIMMCS ¢ HU3KOM 4aCTOTOI.

10. UccnenyiiTe pacupocTpaHeHHEe M aHUTHIISIINIO OIMHOYHOT'O UMITYJIbCa B OJJHOMEPHOM aKTHBHOMU cpee.

11. V3yuuTte pacnpocTpaHeHHE aBTOBOJIH B OJJHOMEPHON aKTUBHOM Cpejie P HaJIMYMH OCLIMIUIATOpA.

12. Ilpomozaenupyiite pacnpocTpaHEeHHE OJMHOYHOTO HWMITyJbca B OJHOMEPHOW aKTHBHOW cpele, MOCIEIHHI
9JIEMEHT KOTOPOW KOHTAKTUPYET C TIEPBBIM.

13. CQ3)1af’I}63\£<QMHLIOTepHyIO MOJIETIb PACIPOCTPAHEHHsI aBTOBOJIH B TPEXMEPHOI aKTHBHOM cpejie.

Tema 4. HenuneliHbple Moienu

JlabopaTopuas padota Ne 4 MOAEJIMPOBAHUE PACIIPOCTPAHEHU S BOJIHBI

1. 3anaua. meeTcs HempepbIBHAS OAHOMEpHAs YIpyras cpesia. 3aJaHbl KOJIeOaH!s OTACIBHBIX 3JIEMEHTOB CPEbl U
CKOPOCTh PacHpOCTpaHEHHs BO3MyIIeHHs. HeoOXoaumMo pacuWraTth CMELIEHHUS 3JIEMEHTOB CpEAbl B IOCIEAYIOIIHC
MOMEHTHI BPEMEHH.

2. Teopus. 3anuieM BOJTHOBOE ypaBHEHHE:

d2&/dt2=v2d2&/dx2,

rze v -- ¢hazoBasi CKopocTh BOJIHBL. CKOPOCTH JIF000H TOUYKH Cpeibl B MOMEHT t+dt cocraBisier:

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

Pazo0bem cpeny Ha N 21eMEHTOB paBHOM JUIMHBI ¢ marom h, cMelleHHe KOTOPBIX U3 ITIOJIOKEHUsS] PaBHOBECHS
0003HauuMm yepes &i rae i=1,2, ..., N -- Homep snemerTa. CKOPOCTH i--TO 3JIeMEHTa B MOMEHT t+At paBHa:

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

rae Bi(t+At) -- yckopeHue i--0ro 3JeMeHTa:

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

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

Ei(tHAD=Ei(t)+ ni(tHFAL)AL.

3. AmroputM. i1 moctpoeHHs "MOMEHTalIbHOM QoTorpadmui BOJHEI' B MOCICIYIOIIAE MOMEHTHI BpPEMCHHU
HEOOXOANMO COCTaBUTH ILIUKJI MO i, B KOTOPOM IEepPeOMparoTCsi BCE BIIEMEHTHI CPE/bl, BBIUMCISIFOTCS MX CMEIICHUS M3
NoJIOKeHHs1 paBHOBecus. [lociie 3Toro crupaercs mnpenbiaylnas MOMeHTalbHas (oTorpadus BOJHBI MU CTPOUTCS HOBAs.
OTOT IMKJI TOJIKEH HAXOIUTHCS BHYTPH LIUKJIA IO BPEMEHH. ANTOPUTM MO MPEICTABICH HUXKE.

1. 3agaror yucio 3aeMeHTOB N, CKOPOCTh PaclpOCTPAHCHHs BOJHBI, a TAKKE YPABHEHHUS KOJICOAHUN OTICIBHBIX
3IIeMEHTOB cpeibl (Hampumep: E[ 1]:=2*sin(t).

2. Havayo nukina o t. JIarot npupaiieH1e no BpeMeHH: epeMEeHHO# t IPHCBAauBalOT 3HaYCHHUE t+AL.

3. BBIYHUCIISIOT CMElIeHHE 3JIEMEHTOB CPEJibl, KOTOPbIE KOJEOMIOTCS MO 3alaHHOMY 3aKOHY.

4. B nukie nepedbuparoTcst Bce ayeMeHThl oT 2 10 N-1. [Ipu 3ToM 3anunceIBaioT 3HaUeHHs CMeNeHuit Xi[i] B MaccuB
xx1i[1] ¥ BBIYUCISIOT CKOPOCTH 3JIEMEHTOB B MOMEHT BPEMEHH t+At:

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

3amnMchiBas UX B MAaccuB etafi].

5. B ke nepeOuparoTcs BCe MJIEMEHTHI U BBIYUCISIOTCS HX CMELICHUsS 10 (opMyJIe:

Ei(tHAD=Ei(t)+ ni(tFAL)AL.

6. B nukiie nepeOUparoT Bee AIEMEHTbI, CTUPAIOT UX MPEAbLIYIINe H300paXeH!s U PHUCYIOT HOBBIE.

7. Bo3Bpamnienne k oneparuu 2. Eciu UK 1Mo t 3aKOHYMIICS, -- BBIXO U3 ITUKJIA.

4. KomnprotepHas mporpamma. Ilpeanmaraemast mporpamMmma MOAETHPYET MPOXOXKACHNE U OTPAXKEHHWE MMITYJIbCa OT
"rpaHUIBl pa3aena AByX cpen'.



program PROGRAMMAG;

uses crt, graph;

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

var i, j, DriverVar,

ModeVar, ErrorCode : integer;

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

t, vv : real;

Procedure Graph_Init;

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

end;

Procedure Raschet; {Pacuer cmemmenus }
begin for i:=2 to N-1 do
begin
xxii[i]:=xi[i];
if i<N/2 then vv:=4 else vv:=0.5;
eta[i]:=eta[i]+vv*(xi[i+1]-2*xi[i]+xi[i-1])/(h*h)*dt;

end,;
for i:=2 to N-1 do xi[i]:=xi[i]+eta[i]*dt;
xi[N]:=0; {Komner 3akpernieH }

{ Xi[N]:=xi[N-1];} { He3akperuieHHBbI }
end;

Procedure Draw;
begin {- BoiBoj Ha 5KpaH -}
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 mporpamMma -}
Graph_lInit;

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

until KeyPressed; CloseGraph;

END.

PaccMoTpeHHast BbIIE KOMITBIOTEPHAsE MOJENb II03BOJISIET BBINOJHUTH CEPUIO0 UYHCICHHBIX JKCIICPUMEHTOB U
W3y4YUTh CIEIYIOIne SBJICHUS: 1) pacupocTpaHeHWE W OTpaXCHHE BOJHBI (OJMHOYHOTO WMITyJbca, Iyra) OT
3aKpEIUICHHOTO0 M HE3aKPeIUIEHHOTo KOHIA YIPYroil cpenbl; 2) MHTepepeHys BOIH (OJUHOYHBIX UMITYJIbCOB, IIyTOB),
BO3HHUKAIOIIAsl B pe3yiabTaTe OTPAKEHHUS MaJaroliel BONHBI MO0 M3ITY4YEeHUS IBYX KOTEPEHTHBIX BOJIH; 3) OTpaXXeHHE U
MIPOXO’KJCHNE BOJHBI (OAMHOYHOTO UMITYJIBCA, IIyTa) Yepe3 TpaHmIly pas3zena AByX cpel; 4) u3ydeHne 3aBUCHMOCTH JJTHHBI
BOJIHBI OT YacTOThl W CKOPOCTH pachpocTpaHeHus; 5) HaOmoJieHue u3MeHeHus (a3bl OTPKEHHOW BOJHBI Ha T IPH
OTpPa’KEHUH OT CPEbI, B KOTOPO CKOPOCTH BOJIHBI MEHBIIIE.
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5. 3ajaHus U CTYICHTOB.

1. IIpomozenupyiiTe pacrpocTpaHeHHE BOJIHBI M €€ OTpa)KEHHE OT 3aKPEIUIEHHOTo (HE3aKpeIuIeHHOTo) MpaBoro
KOHIIa CpeIbl B ClTy4ae, KOrja ee JIEBbIH 3JIEMEHT COBEpIIAeT TapMOHNUECKHE KOJIEOaHUs.

2. V3yunte pacnpocTpaHeHHE W OTPaXEHHWE HMITyJbca B Cilydae, KOrJa JIEBBI SJEMEHT Cpelbl COBEPIIMII
MTOJIKOJICOaHUSI.

3. [Iponabirogaiite CyNeprO3MIMI0 BOJH, HCIYCKAEMBIX IBYMS O3JIEMEHTaMH, KOJCOIIOIIUMHUCSI C PaBHBIMU
(pa3IMYHBIMI) YaCTOTAMHM M OTCTOSIIIUMH IPYT OT APYyra Ha PAacCTOSHHE a.

4. IIpomonenupyiite BO3SHWKHOBCHHE CTOSYEH BOJHBI IpPHU OTPAKEHWHM TapMOHHYECKOW BOJHBI OT IPaBOTO
3aKpETICHHOTO (HE3aKPETUICHHOTO) KOHIIA IITHYpA.

5. N3yunre uHTEpPEPEHNINIO ABYX IIyTOB, PACHIPOCTPAHIIONINXCS HABCTPETY.




6. [Ipomozenupyiite OTpakeHHE OIMHOYHOTO HMITYJIbCA OT TpPaHMIbBI pasfena JBYX CpeAd C pPa3IHYHbIMU
CKOPOCTSMH pacupoCTpaHeHUs: BONH. I 3TOro HeoOXOAMMO 3a/JaTh pasziIMYHBIC 3HAYEHHUS a U1 JICBOH M TpaBod
ITOJIOBUHOK ITHYpA.

7. Wcionb3ys MOieTb, U3yIUTE 3aBUCUMOCTD JUTMHBI BOJTHBI OT YaCTOTHI.

] 2

Tema 5. Jlunamuika copOLIMU ra3oB

JlaGopatopuas pa6ora Ne 5 MOJEJb SIBJEHUM TTEPEHOCA (TEILUIOIIPOBOJHOCTD, JUDDY3US,
BS3KOCTD)

1. 3anaua: meercss npsiMOyroyibHasi IUIaCTHHA, KOY(OHUIMEHT TEMIIEPaTypOIPOBOJHOCTH KOTOPOTO 3aBHCUT OT
KOOpAMHATHI a=a(X,y). 3aJaH0 HadaJdbHOE pacmpeeneHne temieparypsl T=T(X,y), a Tak)Ke MOIIHOCTb n ¥ KOOPAWHATHI
(xn, yn) ucToyHnkoB Teria. HeoOXoauMoO M3y4HTh M3MEHEHHE TEMIIEPATyphl Pa3lUYHBIX TOYCK IUIACTHHBI C TEYCHHEM
BPEMEHHU.

2. Teopus. YpaBHEHHE TEIUIONPOBOIHOCTH JUIS TUIACTHHBI:

or 82T 0T

Fri (@ +8—?ﬂ) +4q(z,y),

rae q(X,y) -- CKOPOCTh YBEIHYCHHS TEMIICPaTypbl, OOYCIOBICHHAS HATMYMEM B TOYKE C KoopauHatamu (X,Y)
HCTOYHUKOB (IIOTJIOTUTENEH Teria) Tera.

[pupaienue TemMepaTypbl paBHO:

2 2

dl = a (% + 27’1;) dt + gz, y)dt.

Pazo0beM mpsMOYrojbHYIO IUIACTHHY Ha 3JIEMEHTHI, O00pasyloliue BEpPTUKAIbHBIE CTOJNOIBI C HOMEPOM 1 H
TOPU30HTAJIbHBIE CTPOKH ¢ HOMEpOM . IlycTh B HEKOTOPBIA TUCKPETHBIF MOMEHT BPEMEHH t TEMIIepaTypa 3JIEMEHTa 1-0ro
cronbua j-oif crpoku OblTa paBHa Ti,j(t). UTOOBI HAWTH ee 3HAYEHHUE B CICAYIOIIWN MOMEHT BpeMeHH t+dt HeoOXoammMo
YHUCJIEHHO PEIIUTh IPEACTaBICHHOE BhIIe IUddepeHnanbHoe ypaBHEHHE OTAEIBHO IO CTOJO0NAaM W OTAEIBHO 10
CTpOKaM.

Pemast onHOMEpHYIO 33724y TEIUIOMPOBOJHOCTH II0 CTOIOIAM, HOJIydaeM:

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

rae qi,j -- OBICTpOTa YBENWUYEHHs] TEMIIepaTypbl JJIEMEHTa BCIICACTBHE HAJIMUMs B HEM HCTOYHMKa Teria, h=l1.
AHaJIOrH4HBIM 00pa30M pelIaeTcs ypaBHEHNE TETMJIONPOBOJIHOCTH MO CTPOKAM:

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

OpraHu3oBaB JjBa IMKJa N0 1 U j, B KOTOPBIX NEPEeOMPAIOTCS BCE DJIEMEHTHI IUIACTHUHBI, BIIOXKEHHBIE B LUK 10
BPEMEHH, MOXHO pacuuTaTh pPacCHpelleNieHHe TEeMIepaTyphl IUIACTHHBI B IIOCIEAYIOIINE MOMEHTHI BpeMeHH. UToObI
UCKJIIOYNTDH BIMSIHUE HAIPaBIICHUS TIepedopa 3JIeMEHTOB Ha Pe3yJbTaThl MOACINPOBAHUS, CIEAYET OPTaHU30BaTh 4 IUKIIA,
B KOTOPBIX 3JIEMEHTHI IUTaCTHHBI IIepeOnparoTces cieBa HalpaBo, CIIpaBa HAJIEBO, CHU3Y BBEPX, CBEPXY BHH3.

3. Anroputm.

1. 3anaror k03((UIMEHTH TEMIEpaTypoONpPOBOJHOCTH a M b BHONB OCed KOOpPIMHAT X M Yy, HadaJlbHOE
pacupenenenue temmnepatypsl T1,j(0) pa3sTUIHBIX 37€MEHTOB IUTACTHHBI, KOOPAWHATH M MOIITHOCTH UCTOYHUKOB TEIUIA (i,].
Cuwurarot, uro t=0.

2. Ilyrem mociez0BaTenbHOro nepedopa 3JIeMEeHTOB i--0ro cTosidna oT j=1 10 M ¢ MoMOIbI0 KOHEYHO-Pa3HOCTHOTO
ypaBHeH#ust (1) mepecynThIBAIOT UX TEMIIEPATYPhI B CIEAYIOUMIA JTUCKPETHBI MOMEHT BpeMeHH. [IOBTOPSIIOT pacdeTsl it
BCEX CTOJIOIIOB.

3. TToBTOPSIOT Ty e camylo NpoLeaAypy B IPOTHUBOIOJIOKHOM HalpaBjeHUH, riepedupas ayeMeHTsl ot j=M 1o 1 u
ucronb3ys ypasHenue (1).

4. ITyteMm mocienoBaTeNbHOTO 1epedopa 37IeMEHTOB j--0i CcTpoKH OT i=1 10 N ¢ HOMOIIBI0 KOHEYHO-Pa3HOCTHOTO
ypaBHEHHS (2) NEPECUUTHIBAIOT UX TEMIIEPATYpPhl B CIEIYIONINN AUCKPETHBIH MOMEHT BpeMeHH. [I0BTOPSIOT pacdeTs! s
BCEX CTPOK.



5. [ToBTOPSIIOT Ty k€ CaMyIo MPOIEAypPy B MPOTHUBOIIOIOKHOM HalpaBlIeHUH, repedupas sneMeHTsl oT i=N 10 1 u
HCTIONB3Ys ypaBHeHUe (2).

6. BBoIsIT Tekyllee pacrpe/eseHue TeMIIepaTypbl Ha SKpaH, 3aKpallliBas JIEMEHTHI C Pa3IMyHON TeMieparypoil
Pa3THIHBIMH [[BETAMHU.

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

4. KomnprotepHass mporpamma. [Ipeamaraemasi KOMITBIOTEpHas IpOTrpaMMa MO3BOJSIET HCXOAS W3 HAYaIIbHOTO
pacripeeneHus TeMIiepaTypbl ¥ HAUIMYUS HCTOYHUKOB TEIUIa, PACCYUTATh TEMIIEPATYPY PA3IMYHBIX TOUYEK MPSIMOYTOJIbHON
IUIACTUHBI B JUCKPETHBIE MOMEHTHI BPEMEHH.

program PROGRAMMAY7;

uses crt, graph;

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

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

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

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

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

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

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

procedure Raschet; {---- Pacuet Temmneparypsr ----}

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

end;

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

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

end;

BEGIN {---- OcHoBHas mporpamma ----}
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 11 CTYICHTOB.



1. TemmepaTypa TpyHIbl IEMEHTOB, HAXOMAIINXCS B IIEHTPE CTEPKHS, JOCTaTOYHO BBICOKA. [locTpoiite Tpadux
3aBHCHUMOCTH TEMIIEPAaTyphl OT KOOPIAMHATHI M HCCIEIyHTe M3MECHEHHE PACIpENeNCHUS TeMIIEpaTypsl BIOJb CTEPXKHS C
TEYCHHEM BPEMEHH, €CITH KO3(PPHUINEHT TeMITepaTypOIIPOBOTHOCTH BO BCEX TOUKAX OAMHAKOB.

2. PemmTe mpensloymIylo 3amady UL Cilydas, KOTJIa CTEp)KEHb HEOJHOPOIEH, HampuMmep, KO3 (HUIHEHT
TEMIEePaTyPOIPOBOIHOCTH €T0 JICBOH ITOJIOBHUHEI OOJIBINE, YEM TIPABOH.

3. BOmm3n meHTpa CTepXKHS HMMEeTCS HECKOJNBKO WCTOYHHMKOB Teria. M3yunTe W3MEHEHHE pachpeneiIcHUs
TeMIepaTyphl ¢ TEUCHUEM BPEMEHH, €CIIU CTEPKEHb OJTHOPOJIEH.

4. Pemite mnpeAbIOYIIyIO 3ajady Uil Cilydas, KOIJa CTEp)KEHb HEOJHOPOJCH, TO €CThb ero KOd(QQHIHEHT
TEeMIEepaTypONPOBOIHOCTH 3aBUCUT OT KOOPIUHATEI.

5. 3yuuTte pacnpeneneHue TEMIEpaTyphl BJOJIb CTEPXHS B Cllydae, KOTAa OJHH
OXJIaXJaeTcs, a APyroi MoaAep KuBaeTcsa NpU MOCTOSHHOMN TeMIepaType.

6. 3amaiiTe MCTOYHHK TeIUIa, MOIIHOCTh KOTOPOTO MEPHOANYECKA H3MEHSETCS C
TEYEHUEM BPEMEHU C 0Y€Hb HU3KOM yacToTol. IIpoMonenupyiite TennoBble BOIHBI.

7. TemmepaTrypa TpymOmbl 3JEMEHTOB, HAaXOISAIIUXCS B IEHTPE IUIACTHUHBI,
JOCTaTOYHO BBICOKA. Mccienylite M3MEHEHHE pacIipeelieHIsI TEMIIEpaTyphl ¢ TEICHHEM
BpPEMEHH, €CIIH TUIACTHHA OTHOPOAHAS M H30TPOITHAS.

8. Pemne mpeapiayInyto 3aady A CIydas, KOT/ia INIACTHHA HEOJHOPOIHA.

9. [Ipomozenupyiite HarpeBaHHe HEN3OTPOITHOMN IJIACTUHBI HCTOYHUKAaMH TeTJIa, HAXOISIIUMHUCS B [ICHTPE.

10. BOnM3u neHTpa IUIaCTUHBI MMEETCs TPyNNa IOrJIOTUTeNel Teria (MCTOYHHMKOB TeIla C OTPULATeNbHON
MOIIHOCTBI0). 3yunTe H3MEHEeHUE paclpe/ieieHUs TeMIepaTyphl ¢ TeUCHHEM BPEMEHH.

11. TlnacTiHa C OTBEPCTHEM COJEPKUT HCTOYHUK TeIUla M TMOTJIOTHTENbh Terua. M3ydwrte pachpenerneHue
TeMIepaTyphl B pa3IndHbIe MOMEHTHI BPEMCHH.

12. Temmepatypa Tpymmbl 3JIEMEHTOB BOJHM3M IEHTpAa IUIACTHHBI IONNCPKUBACTCS TIOCTOSHHOH. W3yumre
pacrpeneneHue TeMIepaTyphl, eClIi IIACTHHA UMEeT HCTOYHHUKH TeIlIa C TIOJIOKHUTENbHON (OTPUIATEIHHOI) MOITHOCTBIO.

KOHEI

13. Pemute mpempiayliyr0 3afady Juis ciydas, KOrja IUIacTHHA aHWU30TPOIHA, TO €CTh e¢ K03 HUIHEeHT
TEMIIEPaTyPOIIPOBOJHOCTH 3aBUCUT OT HaMpaBIeHUS.

4.1.2. TectrupoBaHue

Tema 1. HexoTopsie M3BECTHBIE MOJICITA MATEMATHICCKON (PU3UKH

Tema 2. 3a1aun XUMHYECKON KUHETUKHU

Tema 3. MaremaTtrdeckast Teopust 00pbOBI 3a CYIIECTBOBAHUE

Tema 4. Moaenupoanue nporeccoB audGy3un U mepeHoca

Tema 5. Henunelnble Moaeu

Tema 6. Jlunamuika copOLIMU ra3oB

Tema 7. MonenupoBaH#e CIOXKHBIX O0BEKTOB

4.1.2.1. Tlopsiiok NpoBeAeHMsI.

TecTupoBaHKe MPOXOAUT B MHUCHMEHHOW (opMe HIM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX CpeAcTB. OOydaroniuiics
[oJiy4aeT OmpeacaEHHOEe KOJHUYECTBO TECTOBBIX 3agaHuil. Ha BhIMOJIHEHHE BBIZACISICTCS (QUKCHPOBAHHOE BpEMs B
3aBUCUMOCTH OT KoJuuecTBa 3anaHuid. OIleHKa BBICTABJIAECTCS B 3aBUCUMOCTH OT MPOIIEHTA MPABWILHO BBITIOJTHEHHBIX
3ananuil. TectupoBaHue NpoBOAMTCS NO BapuaHTaM. B kaxaom Bapuante — 10 TecToBBIX 3amaHMil. 3a KaKIbld
MIPaBHUJIBHEIN OTBET HauuciseTcs | 6amr. MToro 3a TecTHpoBaHHUE CTYICHT MOXET 3apadoTtaTh 10 10 6amios.

Hwmxe npuBenens! npuMepHbIe 3aqanus. [1oHbIN OaHK TECTOBBIX 3aaHU XpaHUTCS Ha Kadenpe.

4.1.2.2 Kputepun oneHNBAHUS

17-20 6a110B CTABUTCSH, €CJIM 00YIAIOLIHIACS
Habpan 86% mpaBUILHBIX OTBETOB U Ooee.
14-16 6a110B cTaBUTCS, €CJIM 00ydaroLHiics
Habpain ot 71% 10 85 % npaBMIBHBIX OTBETOB.
11-15 6an10B cTaBUTCS, €CJIM 00ydaroLMiics
Habpai ot 56% 10 70% npaBHIBHBIX OTBETOB.
0-10 6aj10B cTaBUTCH, €CJIM 00yUaKOLIMIiCS
HaOpan 55% npaBUIBLHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xaHue OLIEHOYHOTO CPeACTBA
BOHpOC 1. Ha KaKue 4aCTH pasAciisitoT OIIMCAHUE CUCTEMbBI AT ueﬂeﬁ HUMHUTALUOHHOI'O MO,Z[GJ'II/IpOBaHI/ISI?
1) JleTepMHUHUPOBAHHYIO U CTOXAaCTHUYECKYIO;



2)  IlpenBapuTenbHYIO H YTOYHEHHYIO;

3) CraTHuecKylo 1 ANHAMHYECKYIO;

4)  JluueiiHble, AMHAMUYECKIE, CETEBBIC, MACCOBOIO 00CITY)KUBAHHMS U T.1.;

5) DU3NYECKyI0 B MAaTEMAaTHYECKYIO.

Bomnpoc 2. KakoB mepBslii mar mpu CO3IaHAHA MOJEITH?

1) OmnpenesneHne CTPYKTYPHI CHCTEMBI;

2) OmnpenesneHue ee eJeBOr0 Ha3HAUCHMUS;

3)  Bsibop Tuma Mozenu (JIMHEHHAS, TMHAMHYECKAs! U T.11.);

4) OmnpeneneHne BXOHBIX TAPAMETPOB CUCTEMBI,

5) OmnpeneseHue BEIXOAHBIX TaPAMETPOB CUCTEMBI.

Bomnpoc 3. Yro Takoe ycToituuBas cucrema?

1) OTCyTCTBYIOT peakllMU Ha BHEIIHEE BO3ACHCTBUE;

2) Cucrema caMa yCTaHaBIHBACT IIeTN (PYHKIIMOHNPOBAHUS M CTPEMHUTCS K HIM;

3) Cucrema CTpeMUTCS IEPEHTH B ONITUMAIBHOE COCTOSIHIE, KOTOPOE B HACTOSILEE BPEMSI OTCYTCTBYET;
4)  Tlpu U3MCHCHHUHU BHEIIHUX YCIOBUI H3MEHEHHUE COCTOSIHUS CHCTEMBI MAJIo;

5) Cucrema, CTpeMsIIIascsl COXpaHUTh CBOE COCTOSIHUE ITPU M3MEHEHUH BHEITHUX yCIIOBHH.
Bomnpoc 4. Yto Takoe IOUCKOBAas cucTeMa?

1) OTCyTCTBYIOT peakliy Ha BHEIIHEE BO3ICHCTBUE;

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

3) CucreMa CTpeMUTCS IEPEUTH B ONTUMAIBHOE COCTOSIHUE, KOTOPOE B HACTOSIIEE BpeMs OTCYTCTBYET;
4)  Ilpu u3MeHEHUH BHEIIHUX YCIOBHI W3MEHEHHE COCTOSHHUS CHCTEMBI MAJIO;

5) CucreMa, cTpeMsIIascs COXpaHUTh CBOE COCTOSHUE MTPU U3MCHEHNHU BHEUTHUX YCJIOBHH.
Bompoc 5. Uto Takoe nieneycrpeMiieHHas cuctema?

1) OTCyTCTBYIOT peakiiy Ha BHEIIHEE BO3CHCTBIE;

2) Cucrema cama ycTaHaBIMBACT LeH (YHKIIMOHUPOBAHUS U CTPEMHUTCS K HUM;

3) Cucrema cTpeMHTCS IEPEHTH B ONITUMAIBHOE COCTOSIHIE, KOTOPOE B HACTOSIILEE BPEMS OTCYTCTBYET;
4)  Ilpu U3MeHEHHHU BHENIHUX YCIOBHI H3MEHEHHE COCTOSHHUS CHCTEMBI MAJIO;

5) Cucrema, cTpeMsIIIascsi COXpaHUTh CBOE COCTOSIHME ITPU M3MEHEHUH BHEITHNUX yCIIOBHH.
Bomnpoc 6. Uto Takoe ¢pakTorpapmuecKue 3IEMEHTHl PeIIeHIs?

1) OJeMeHTHI, KOTOPBIE MOXKHO MOJIBEPTHYTh MIPOBEPKE C IIEIIBI0 ONPEIEeICHHUS UX HCTUHHOCTH;

2) OJeMeHTHI, KOTOpBIC Helb3s MMOABEPTHYTh IIPOBEPKE;

3) DNeMeHTBI, KOTOpbIe OYIyT BKIIOUEHBI B MOJEIb;

4) DNeMEeHTHI, UCKIII0YaeMbIe U3 MOJIEIIH;

5) OJeMeHTHI, BXOJSAIINE B KPUTEPHI.

Bomnpoc 7. UTo Takoe OLEHOYHBIE HJIEMEHTHI PeIIeHUs?

1) DJeMEHTBI, KOTOPBIE MOKHO TTOJIBEPTHYTH IMPOBEPKE C IEIBIO ONIPEAETICHUS NX HICTHHHOCTH;

2) DIeMeHTBI, KOTOPBIE HEeJb3s TI0JIBEPTHYTh IIPOBEPKE;

3) DJeMeHTBI, KOTOpbIe OYIyT BKIIOUCHBI B MOJEIb;

4) DJeMEHTBI, UCKITI0YaeMble U3 MOJICIIH;

5) DNEeMEHTBI, BXOASIIUE B KPUTEPUIL.

Bomnpoc 8. Hy>xHo Jin TpoBepsTh JaHHbIE, TOJyIeHHBIE N3 JOKYMEHTOB, MJIM HHTEPBBIO C 3KCIIEpTaMu?
1) HenyxHo U1 0pHIHANTBHBIX TOKYMEHTOB;

2) HeHnyxHO, eciy 3KCepT NPU3HAHHBIN CIIELUAIINCT;

3)  HyxHo, eciii KOMIIETEHTHOCTh JKCIIEPTa HE MOATBEPIKICHA;

4) Hy»xHo, eciu 1oKyMeHTHI TeKy1ue (pabodne), a He OpUIHaIbHBIE;

5)  HyXHO OpOBEpsITh U COMOCTABIIATD C APYTUMH HCTOYHUKAMHE BCE TAaHHBIC €3 HCKITFOUCHHI.
Bompoc 9. [Touemy 3aKa3uuK ONHMCHIBAET IPOOJIEMY B HETOUHBIX M HEUETKUX (POPMYIHPOBKaX?

1)  Iloromy, 4TO OH HE MaTEeMAaTHK;

2) 3T0 HaM Tak Ka)XXeTcs, TAK KaKk Mbl HE 3HAKOMBI C Tpo0IeMoi;

3)  Ecum Obl OH 3HAJI TOYHO B YeM CyTh NPOOJIEMBI M KaK ee pellath, OH cenai Obl 3TO caMm;

4) VY pa3HbIX CHELHATNCTOB Pa3HbIi B3IIISI HA OHO U TOXE PeLICHHE;

5) 3aka3zuuk He 3HakoM ¢ DBM.

Bomnpoc 10. [Touemy npu MoaenrpoBaHuy OOJBIIOE 3HAYCHNE IPUIAETCS TUTAHUPOBAHHIO COCTaBa U 0OHEMOB
HCCIIEIOBATEILCKUX PaOOT M PYKOBOICTBY MPOEKTOM?

1) [ToTromy, 9TO 3aKa34MK XOYET 3HATh CTOUMOCTH PabOTEHI;

2)  Yro0bl MPaBHIBHO OMPEIETUTh CTPYKTYPY MOJIEIH;

3) UToOBI IpHBIIEYH K pabOTE CHEITUATMCTOB 3aKa3UnKa;

4)  Tlotomy, 9TO BpeMEHHBIC M MATEPUAIbHBIC 3aTPATHI HA TOCTPOCHHE JaXe MPOCTHIX MOJIENICH OUCHB BHICOKU U HYKHO
TOYHO 3HAaTh, YTO JIOJDKHO OBITH CJETIAaHO, a YTO AeNaTh HE HYXHO;

5)  IloTtoMy, 4TO MaTeMaTHYECKUE METOABI MOJICITHUPOBAHUS CIOXKHBI.

Bompoc 11. Ha yem ocHOBaH cucTEMHBINA OAX0?

1)  Ha npusHanuu (axra, 4TO U3 ONTUMATBEHOCTH DJIEMEHTOB CIIEAYET ONTUMAIBHOCTh CHCTEMBI;

2)  Ha npusHanuu dakTa, YTO U3 ONTHMAJIBHOCTH JIEMEHTOB HE CIIEAYET ONTHMAIbHOCTh CHCTEMBI;



3)  Ha daxkre, 4T0 HE3aBUCHMO OT TOTO KaK CHCTEMa MPHIILUIA B JAHHOE COCTOSIHHE, €CIIH B AalbHEHIIEM OHa OyaeT
MEHATH COCTOSHHS ONTHMAIIBHBIM CIIOCOOOM TO M BECh IIPoLiecC OyaeT ONTUMAIbHBIM;

4)  Ha ¢akre, 9TO €M CHCTEMa MPHILIA B JAHHOE COCTOSHHE ONTUMAIIBHBIM CIIOCOOOM, TO HE3aBHCHMO OT TOTO KakK, B
JanbHEHIeM oHa OyIeT MEHATh COCTOSHHS BECh IpoILiece OyIET ONTHMAIIbHBIM;

5)  Ha pa3ngeneHun CHCTEMBI Ha HECKOJIBKO MOACHCTEM, OANAIOIIMXCS aHAIU3Y.

Bomnpoc 12. B gem 3aximogaercsi CHCTEMHBIA TIOIXO0.?

1) B TOM, 4TO HCCIIEAOBATENb MBITACTCSA H3y4aTh CHCTEMY B [IEJIOM, a HE KOHLIICHTPHPOBATh BHIMAHUE Ha €€ YacTsX;
2) B cmocobe pa3jeneHus CHCTEMBbI HA SIEMEHTHI;

3) B ToOM, 4TO HCCIEAOBATENb MBITACTCS H3YYaTh CUCTEMY 10 YaCTsM;

4) 310 mpaBmiIa BEIOOPA CTPYKTYPBI MOJIEIIH;

5)  DTo0 mpaBuia BEIOOpA HIEMEHTOB MOJICIIH.

Bomnpoc 13. SIBnsiercst 11 CHCTEMHBII OJX0/] HAYYHBIM METOAOM?

1) Her, 3T0 MOAXO/ K UCCIICIOBAHKIO, OCHOBAHHBIH Ha 30PaBOM CMBICIIC;

2) [a, aTO HAyYHBII METOJ AaHAITU3a CHCTEM;

3) Her, 510 MeTOZ pa3aeIeHUs CHCTEM Ha DIIEMEHTHI;

4) la, 5TO HAy4IHBINA METOJ] TOCTPOCHHSI CTPYKTYPHBIX MOJICIICH;

5) [a, aT0 MeTOANKA OTIpEICICHHS BAXKHEHINX (aKTOPOB.

Bomnpoc 14. Kak morrMaTh B3aIMO3aBUCHMOCTE?

1)  3aBHCHMOCTH CHCTEMBI OT BHEIIHEH CPE/IbI;

2) BosnelicTBue cucTeMBl Ha BHELIHIOKO CPENY;

3) 3aBHCHUMOCTh CUCTEMBI OT BHEIIHEH Cpe/ibl U OJHOBPEMEHHO BO3/IEHCTBHE CHCTEMBI Ha BHEIIHIOIO CPELY;
4) Hukakue 1eicTBUA B CI0KHON CUCTEME HEBO3MOKHO IOJIHOCTBIO U30JIMPOBATH;

5) BosneiicTBue ogHOTO (hakTopa CUCTEMBI Ha IPYTO.

Bompoc 15. Uto Takoe NpOTUBOMHTYUTHBHOE NOBEAEHUE?

1)  Korza HeIOCTaTOYHO METOJOB CTATHCTUYECKOTO aHAIH3a;

2)  Korna BbIXOIHBIE IEPEMEHHBIC OKA3bIBAIOT BIMSHUE Ha BXOHBIC,

3)  Korpna BHeceHHe TOTO WIIM HHOTO KOPPEKTHPYIOIIETO BO3ICHCTBHS MOXKET 0Ka3aThesl Hed((HEKTUBHBIM T
TIPUBECTH K OOPATHBIM pe3yibTaTam;

4)  Korpna Henb3s 03 HCIOIBb30BaHMS MATEMAaTHYCCKIX METOZOB OOHAPYKUTH CBA3b MEXIY (HaKTOpaMHu;

5) Korna 3aBucuMocTs Mex1y pakTopaMu ONMCHIBAIOT 00pAaTHOW (QyHKIHEH.

Bompoc 16. Kakas 3agaua pemaercst Ha sTarne npeodpazoBaHus 3HaHUH O CUCTEME B MaTEMaTHIECKYIO0 MOJIEIb?
1) Onpenenenne Ha3HAYESHUS MOJIEITH;

2) OrmpeneneHre KOMIOHEHTOB, KOTOPBIE TOJKHBI OBITh BKJIKOUEHBI B COCTAB MOJIEIH;

3) OmpezaeneHne CTOMMOCTH UCCIIEIOBAHHS;

4) Ompenenenue mapaMeTpoOB U MEPEMEHHBIX, OTHOCSIINXCS K KOMITOHEHTAM MO/IEJIH;

5) Her npaBUJIBHOTO OTBETA.

Bompoc 17. Kakoe rinaBHOe npoTHBOpedre HEOOX0ANMO TIPEOI0IIEBATH TPU KOHCTPYHUPOBAHUN MOJIEIN?

1) JIuHeWHOCTh ¥ HEIIMHEHHOCTB;

2) JleTepMHHHPOBAHHOCTb U CTOXaCTHYHOCTD;

3) CTOMMOCTB H CJIOXHOCTB;

4) TIpocToTa M TOYHOCTB;

5) Tlone3HOCTb M OOUIHOCTS.

Bomnpoc 18. Uro Takoe mpsmas 3amaga?

1) Haiiti OTKIMK CHCTEeMBI Ha 3aJaHHBIC BXOJIHBIC CUTHAJIBI;
2) Haiiti BXOgHBIE CHUTHAJIBI, BRI3BABIINE JAHHBIN OTKJIUK;
3) Haiitn MaTemMaTHYeCcKOE ONMMCAHNUE CUCTEMBI, €CJIU 3a/IaHbl BXOJIHBIC CUTHAJIBI M OTKIIHK;

4) Haiiti BXO/HBIE CUTHAIIBI, BEI3BABIINE JAHHBINH OTKJINK MM MaTeMaTHYECKOE ONMCAHUE CUCTEMBI, €CITH 3a/1aHbI
BXO/IHBIC CUTHAJIBI M OTKIINK;

5) HaiiTu cTpykTypy CUCTEMBI.

Bomnpoc 19. Uro takoe oOpartHas 3amada’?

1) Haiitu OTKIHMK cHCTEMBI Ha 33JJaHHBIE BXOAHBIE CUTHAIIBL;

2) HaiiTu BXOHBIE CUTHAIIBI, BBI3BABILIUE JAHHBIM OTKIIUK;

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

4) Haiitn BXOHBIE CUTHAIIBI, BBI3BABIINE JAHHBIM OTKIMK WIIM MaTEMaTHYECKOE OITMCAHNE CHCTEMBI, €CIIH 3aJaHbI
BXOJHBIE CUTHANBI U OTKJIVIK;

5)  Haiitu CTpyKTypy CHCTEMBI.

Bomnpoc 20. Uto Takoe «4epHBIH SIIUK»?

1) HenuHEHHBIN DIIEMEHT CHCTEMBI;

2) DieMeHT CHCTEeMbI C JTHHEHHOW QYyHKIHEH;

3) DOmnemeHT cucTeMsbl, QYHKIHSA KOTOPOTO HE BIUSIET Ha TIOBEICHHE MOICIIH;

4) DIJEeMEHT CHCTEMbI, HCKIII0YAeMBbIil N3 paCCMOTPEHUS;

5) DnemeHT cucTeMBl, IPUPOJIa KOTOPOrO HEU3BECTHA MIIH MAJIO M3BECTHA.

3ananue 21.



[IpomomkuTh N3ydeHue TIaBH 4.
Br1Opath npaBUIIEHBINA BapUaHT OTBETA M OTMETHUTH B KAPTOUKE OTBETOB.
Bomnpoc 1. B kakux npenenax n3MeHseTcs KyMyJIITUBHAsI BEPOSATHOCTH?

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

BOHpOC 22. Hpouenal‘/’ne CTO OIBITOB C MOJCJIBIO KIIbAHOT'O IIPOXOIKETO». OHCHI/ITC pe3yJIbTaT. BI)IGepI/ITe cpeau
NEPCUYUCIICHHBIX, HpaBI/IHLHHﬁ OTBET Ha BOIIPOC: «KaxoBa BEPOATHOCTH TOI'O, YTO npoﬁaﬂ 10 KBapTaJlOB, OH OKaXXCTCA HE
Jajice 2 KBapTaJoB OT HCXOIHOMU TOYKHU? )

1) 06;
2) 04
3) 07;
4) 0,5;
5) 0,33.

Bomnpoc 23. Uro sBnsieTcss OCHOBOH [T WACHTU(DHUKAIINN 3aKOHA PacIpeeeHus?

1)  T'mcrorpamma, IIOCTPOCHHAS II0 TEOPETHICCKUM JAHHBIM;

2) ®opmyna GpyHKIMHU pacnpeeeHus;

3)  Tabauia HaGIIONEHNU;

4) I'paduk GyHKIUK pacrpee/iCHus;

5)  T'mcrorpamma, HOCTPOCHHAS IO SKCIIEPUMEHTAIBHBIM JTaHHBIM.

Bomnpoc 24. fIBnseTcs 11 HECOBNAACHUE CPEIHETO U AUCTIEPCUH HKCIIEPUMEHTAIBHBIX TAHHBIX U TEOPETHIECKOTO
pacIpeseneHus JOCTaTOYHBIM OCHOBAaHHEM, YTOOBI OTBEPTHYTh TMIIOTE3Y 00 MASHTUYHOCTH PACIIPEICIICHUN?

1) [a, Tak Kak pacxXokICHHE BO BXOJHBIX IapaMeTpax NpUBEIET K elie OO0l oImmOke MOICTUPOBAHHS;

2) Her, TpeOyroTCsl JOIOTHUTEIBHBIC OLICHKH;

3) Ma;

4) Her;

5) [a, Tak KaK mapaMeTpsl pacipene’IeHHid JOIKHBI COBIIAaTh.

Bomnpoc 25. fIBnseTcs a1 coBNajeHUEe CPEAHETO U AUCIIEPCUH SKCIIEPUMEHTAIBHBIX TaHHBIX U TEOPETHYECKOIO
pacripeeneH s A0CTaTOYHbIM OCHOBaHUEM, YTOOBI IPUHSATH THIIOTE3y 00 WACHTHYHOCTH paclpeieieHUi?

1) [la, Tak Kak MaTeMaTHYECKOE OXKUIAHUE U AUCTICPCHS — TIIABHBIC TAPAMETPhI PACTIPEICIICHHUSI BEPOSTHOCTEIH;

2) Her, TpeOyroTCsI JOTIOTHATENBHBIC OIICHKH;

3) Ma;

4) Her;

5) [a, Tak KaK mapaMeTpsl pacupeneseHHid TODKHBI COBIAATh.

Bomnpoc 26. Uto noka3bIBaeT craTUCTHKA c2?

1)  IlpuMHaATIEKHOCTH SKCIEPUMEHTAIBHBIX JaHHBIX K HOPMAJIILHOMY paclpeelIeHHIO;

2)  PacxoxneHue Mexay HaOJIIOIaeMBbIMU M 0)KUIAEMbIMH 3HAUCHUSIMU YaCTOT TOSIBJICHHS CITy4allHOH BETMYMHBI;
3)  IlpuHagIeKHOCTH SKCHEPUMEHTAIBHBIX JaHHBIX K pacnpenenenuto [lyaccona;

4)  IlpuHAIUISKHOCTh IKCIIEPUMEHTAIBHBIX JaHHBIX K PACIIPEICIICHHUIO C2;

5)  PacxoxIeHHe MeXIy HAOI0IaeMBIMU H 0KHIAEMBIMH 3HAYCHHUSIMHU CITyJalHBIX BETHYHH.

Bompoc 27. Kakoe 3HaueHne NODKHA TPUHSATH CTATUCTUKA €2, 4TOOBI OTOPOCUTD TUIIOTE3Y 00 OTCYTCTBHHU CYIIECTBEHHBIX
pa3Iuuuii MeX Ty HaOII0JaeMBIMHU JaHHBIMU U TAHHBIMH, IIOJy4aeMBbIMU Ha OCHOBE TEOPETHYECKOTO paclpeIeeHus ?

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

Bormpoc 28. Ha yem ocnoBan kpurepuilt Konmmoroposa — CmupHoBa?

1) Ha nanGomnb1eit abcomoTHON pa3HUIIE MEXIY SKCIEPHUMEHTAIBHBIM U TEOPETHUECKUM HHTETPAIbHBIMH
pacnpeneneHusIMuy;

2)  Ha crarucruke c2;

3) Ha ran6omnbrei abcomoTHON pa3HUIE MEXIy SKCIEPUMEHTAIBHBIM U TEOPETHYECKIMH CITydaifHBIMH BETHIUHAMU;
4) Ha nmanmenbieit abcoMOTHON pa3HUIE MEXKTy SKCIIEPUMEHTATBHBIM U TEOPETHYECKIM WHTETPaIbHBIMH
pacnpeneneHusIMH;

5) Ha nanbounbmeit abCONOTHOHN pa3HUIIE MEXKTY YaCTOTAMU YKCIIEPUMEHTATBHOTO U TEOPETHIECKOTO PACTIPEACTICHUM.
OTBeTHI:

1)
2)
3)
4)
5)

PRAERRE



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

B
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4.2. OueHOYHbIE CPeICTBA NMPOMEXKYTOYHOI aTTecTAlMU

IMo mucnmmamHEEe NpeaycMOTpeH 3adeT B 9 ceMecTpe. 3adeT MPOXOAWT Ho Omieram. B kaxmom Ounere onuH
TEOPETHYECKHUI BOIIPOC W OJHO MPAKTHIECKOE 3aJaHhe. 3a4eT MPOBOANUTCA B YCTHOM, MMCHMEHHOW WM KOMITBIOTEPHOU
¢dopme. OneHnBaeTcsi BIAJCHUE MaTEpUalIOM, €0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPHMEHATh HY)KHBIC 3HAHUS,
HaBBIKM U YMEHUSI IIPU aHAJIN3€ MTPOOIEMHBIX CUTYaluii U PEIICHNH MPAKTHYECKHUX 3aJaHIH.

4.2.1. YcTHblii 0TBET

4.2.1.1. Ilopsiiok MpoBeAeHHsI.

IIpomMexxyTouHasi aTTecTalldsl HaleeHAa Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHUS IUCIMIUIMHBL OOydaroniuiics
mosy4yaeT Bompoc(bl)/3amanue(s) W Bpems Ha TMOATOTOBKY. I[IpoMexyTouHas aTTecTalus NPOBOAUTCS B YCTHOM,
MMUCHbMEHHOU MJIM KOMIBIOTEPHOH (opme. OlieHHBAETCS BJIaJCHHE MATEPHAIOM, €r0 CHCTEMHOE OCBOCHHUE, CIIOCOOHOCTH
MIPUMEHSTh HY)KHBIC 3HAHWS, HABBIKK W YMEHUS TIPH aHAIIN3E TPOOIEMHBIX CUTYAIMH U PEIICHIH NPAKTUICCKAX 3aJaHHH.

4.2.1.2. Kpurepuu oueHMBaHHs.

18-20 6an10B cTaBHUTCS, €CJIM 00yJarOIIMiics:

B oTBeTe KadecTBEHHO PAacKphUI coepikaHue TeMbl. OTBET XOpOMIO CTPYKTypHupoBaH. [IpekpacHO OCBOCH IMOHATHHHBIN
anmapart. [IpoleMOHCTpUpPOBaH BEICOKUH YPOBCHb IMOHMMaHUS MaTepuana. [IpeBocXogHOe yMEHHE (POPMYIHPOBATh CBOU
MBICTIH, O0CYKIIaTh TUCKYCCHOHHBIE ITOJIOKEHHS.

14-17 6anJ10B CTABUTCHA, €CJIH 00yJaAIOLIUIACS:

OcHOBHBIE BOIPOCHI TeMBI packpbul. CTpYyKTypa OTBETA B IEJIOM aJIeKBaTHA TeMe. XOpOIIO0 OCBOSH MOHITHWHBIN amnmnapar.
[TponeMOHCTPUPOBAaH XOPOIIWI ypOBEHb INMOHUMaHHsS Marepuana. Xopollee yMeHHe (OpPMYJIHPOBaTh CBOM MBICIIH,
00CYKIaTh TUCKYCCUOHHBIC MOJOKCHUS.

11-13 6anj10B CTABUTCH, €CJIH 00yUAIOLIUIACS:

Temy uactmyHo packpbul. OtBeT cnmabo cTpykTypupoBaH. I[lOHATHHHBIN ammapaT OCBOeH dYacTW4HO. [loHWMaHwme
OTJICNIFHBIX TTOJIOKEHUH M3 MaTepualia Imo TeMe. Y TOBICTBOPHUTEIbHOE YMEHHE (HhOPMYITHPOBATH CBOM MEICIH, OOCYXIaTh
JVICKYCCHOHHBIC TTOJIOKEHUS.

0--10 6a1J10B CTABUTCS, €CJIH 00YUAIOIIUIACS:

Temy He packpbul. [IOHATHHHBIN ammapaT OCBOEH HEYJIOBIETBOpUTENbHO. [loHMMaHue MaTepuana (parMeHTapHOE WIIH
oTcyrcTByeT. Heymenue GpopmyupoBaTh CBOM MBICIH, OOCYKIATh TUCKYCCUOHHBIC TTOJIOKEHUS .

4.2.1.3. OueHo4yHblIe CpeaACTBA.

Bonpoch! AJisi yCTHOT0 HMJIM MHCHMEHHOT0 0TBETa

1. Moaenu. MoaenupoBaHue kak MeTo]1 mo3Hauust. @opmanm3arnus. Kiaccupukamnus abCTpakTHBIX MOIETIEH.
KomnproTepHOE MOICTHPOBAHUE.

2. llenu 1 OCHOBHBIE 3TAIbl KOMITBIOTEPHOI'0 MAaTEMAaTHYECKOTO MOJCITUPOBaHUs. [IpruMepsl MOJeNeH T pa3THIHBIX
1esiel MOAEeITHPOBAHUSI.

3. Oran ¢popmanmzaun. [Tapamerpsr mogenu. Kiaccupuxamust Mozeneit o cBoiicTBaM Ux mapaMeTpoB. PamkupoBanue
IapaMeTpoB. Y CTOMYUBOCTH peIICHUH. AHATN3 pe3yIbTaTOB MOJCIHPOBAHUS.

4. PaznuuHble IOIXOBI K KIIACCU(UKAIINNA MAaTEMAaTHUECKUX MOJIEIIEH.

5. OCHOBHBIE BHJIBI CPEACTB KOMITBIOTEPHOTO MOICIUPOBaHUs. Bru3yanu3amnusi B KOMIBIOTEPHOM MOJCIHPOBAHUH.



AJNTopuUTMBI IOCTPOEHUS TpaduKOB QYHKIMH, TPACKTOPUN IBHXKEHHSI OOBEKTOB.

6. IlpencraBnenue CKaaspHBIX MOJIEH ¢ TOMOLIBIO U30IMHUI. MEeTOABI YCIOBHBIX IIBETOB, YCIIOBHOTO KOHTPACTUPOBAHUSL.
IIpuMeps! UCMIOIB30BAHUS BU3YalIU3aLluU B MOAETHPOBAHHUH.

7. AHanuTrdeckoe MoaenupoBanue B pusuke. [Ipumepst. Kimaccudukanus Monxeneit mo odmemMareMaTHIeCKIM
CBOMCTBaM: TMHEWHBIC M HelMMHEitHbIe Moenu. [Ipumepsl. Jlnureapuzanus. aTerprpoBanue quddepeHnnatbHbIX
YpaBHEHMI.

8. Uncnennoe mozenupoBanue. Pa3surie ¢pusndecknx Teopui. UucneHHbIH skcriepuMeHT. Ero B3anMocBs3u ¢ Teopueit
1 1abOpaTOPHBIM 3KCIIEPUMEHTOM. MoIeJb IBIKEHNUS Tella, OPOLIEHHOTO MO/ YIJIOM K TOPH30HTY.

9. [locToBepHOCTh YNCIeHHOH Moaenu. OrpaHudeHus Yuce ¢ IUIaBarolied TOYKOH KaK MOJENIHU NeHCTBUTENIBHBIX YHCE]L.
OO0ycIOBICHHOCTH 3a1a4. Y CTOWYNBOCTD BBIYHCINTEIBHBIX aITOPUTMOB. AHAIIN3 U HHTEPIPETANs YUCICHHBIX MOAEICH.
10. JerepmunnpoBanabie puzndeckre Moaenu. CBOOOIHOE MMAACHUE Tela C YIeTOM COTPOTHBIICHHUS cpeasl. Momens
B3JIETA PAKETHI.

11. Monenu ciouHeIx cpea. MojenupoBaHue npouecca TeIIonpoBogHocTH. [IoHATHE 0 MeTOIe KOHEUHBIX Pa3HOCTEH.
12. Maremarnyeckue MoJIenH B 9KOJIOrui. OCHOBHBIE MOHATHS 3KoJIoruy. OCOOEHHOCTH M HAIIPaBJICHHS UCITIOIb30BAHMS
MaTeMaTHYeCKHX MoJiesield B Ononoruu. MoJiesb BHyTPUBUIOBOI KOHKYPEHIIUH B HOIYJISIIHH C JUCKPETHBIM
Pa3MHOXKEHHEM.

13. Mojenu BHYTpUBUAOBOH U MEXBHIOBOM KOHKYPEHIIMH B IOMYJIALMK C HEIPEPBIBHBIM Pa3MHOKEHHEM. AHAIIN3
MOJIENN MEKBUAOBON KOHKYPEHIIUH.

14. IMuTaninoHHOE MOJIeNpoBaHue. Mojelb HieaabHOro raza. DBoIonHoHHas Moaens " KusHp". OnTuMu3anoHHbIe
MOJIENIH B 3KOHOMUKE.

15. MonenupoBaHHe CTOXaCTHUECKUX CHCTEM, OCHOBHBIC MMOHATHSA. MeTo/] CTaTUCTUUECKUX UCTIBITAHUH (METOx
Mownte-Kapio). Ero npunosxenus. MogennpoBaHue Ciry4daifHOI BeTHMYUHBI ¢ PABHOMEPHBIM PACTIPEICICHUECM.
dusnuecKkre reHepaTopsl CllydaiHbIxX yncel. IlceBgocmydalinble uncia. Meto cepeaunsl kBaapaTtoB. HegocraTtku
NICEBAOCITYYaHbIX MOCIEA0BATENIbHOCTEMN.

16. O0ume MeTOAbI MOJICTMPOBAHMUS TUCKPETHBIX U HENPEPBIBHBIX CIYyYaiHBIX BEJHMYHH. [IpUMepbl CTOXaCTHYECKUX
MOJIENEH.

17. MonenupoBaaue cucteM MaccoBoro oociyxuBanus (CMO). [Ipeamer Teopun MaccoBoTo 00CTyXKUBaHUS. BHIb!
CMO. IIpumep 3agagu Teopun MaccoBoro odciyxuBanus. @ynknun [Iyaccona. OCHOBHBIE BOIPOCHI, BO3HUKAIOIINE TIPH
HMUTAMOHHOM MoaenupoBanuu CMO.

18. Monenuposanue guHamuueckux cucteM (C). @azoBas xapakrepuzanus C. 'apmoHnyecKkuii 1 HEMUHEHHBIN
OCHMILIATOPBI, X (hazoBble mopTperhl. uccunaruBHbie cucteMbl. KauecTBeHHoe uccnenoBanue noseaenus J[C.
budypxanuu.

19. Xaoc B quHamuueckux cucremax. ClieHapuH nepexonaa AeTepMUHHPOBaHHOTO noseaeHus JJC K XaoTHYECKOMY.
Mexanmsm Deiirendayma. Ero oudypkanuonsas quarpamMmma. HeycToOHIrBOCTh XaOTHYECKHUX 3TanoB dBorormn J[C.

20. Camoopranusanys B IMHAMUYECKUX crcTeMax. JluccunaTuBHble CTPYKTypbl. CuHepreTuka. CBA3H MEXKIY Xa0COM U
camooprannzanueid. CucremHusbii aHau3. [ToHsTHE ccTeMBI. BosbIue U CI0KHBIE CUCTEMBI. J[Ba 1M0OIX0/1a B TEOPHUH
cucreM. OCHOBHbIE IPUHIIMIIBI CUCTEMHOTO aHain3a. Knaccudukanuu cucreM. Posib MOJIeTMpOBaHHs B CHCTEMHOM
aHaJu3€e U COBPEMEHHON MaTeMaTHKe.

4.2.2. lIpakTUyeckoe 3a1aHue

4.2.2.1. Ilopsiaox npoBeeHUsI.

[Ipennararorcs 3a1aHUs Ha pELICHUE 3a/1a4 [0 KypCy KOMIBIOTEPHOE MOICITUPOBAaHHE.

4.2.2.2. Kpurepuu onleHUBaHMs.

27-30 6aJ10B CTABUTCS, €CJIH 00yYAKOIIUMCS S

3aaHue BBINOJIHEHO MOJHOCTBIO U NPABHIIBHO.

22-26 6anJ10B CTABUTCS, €CJIH 00yIAOIIMMCS:

3aaHue BBINOJHEHO MOJHOCTBIO, HO HET JOCTaTOYHOT0 000CHOBaHMSA. Vi npyu BEpHOM pEIISHHH JIONYIIeHA OMINOKA WIIN
HE/I0UeT, He BIUAIOMINN Ha MPABUIIbHYIO TOCIEA0BATENLHOCT PACCYKICHUN.

18-21 6an0B cTaBHUTCS, €CJIN 00YIAIOIUMCS ¢

3aaHue BHIITOJIHEHO YaCTUYHO WIIH C (PaKTHYECKUMH OIIHOKaMH.

0-17 6as10B cTABUTCS, €CJIU 00YYAOIUMCS:

3amaHne He BHITIOIHEHO WM BBIIIOJHEHO C OOJIBIIINM KOJMYECTBOM (DaKTHUECKUX OITHOOK.

4.2.2.3. OueHo4YHbIe CpeACTBA.

1. PaccMOTpuM MOMyIALINIO, Pa3MHOXKAIONTYIOCS MTPOTIOPIMOHAIBHO KOJIMYECTBY 0CO0€H, MPOAYKTHI ee
KU3HEEATETFHOCTH MIPEBPAIAIOTCS B Cpefe OOMTaHUSA B SII, HCTPEOIITIONTHiA nommysiro. Haiftn 3aBuCHMOCTD
KOJIMYeCTBA 0COOEH OT BpEMEHH.

2. Hunuaapuyaecknid 0ak MOCTaBIEH BEPTHKAIBHO M UMEET OTBepcTHE B JHE. [1010BMHA BOJBI M3 MOJIHOrO OaKa BHITEKAET
3a 5 MUHYT. 3a Kakoe BpeMsl BBITEUET BCs Boja?



3. OnpenenuTh TeMIepaTypy 0€CKOHEYHOTO KPYIJIOTO IMIIMHApa panuyca R, ecnm ero HadanmpHas temreparypa T0, a Ha
MTOBEPXHOCTH TIOACPKUBACTCS HyJIEBask TEMIIEpaTypa.

4. OnpenenuTh KPUTHIECKUH pa3Mep KyOa U3 aKTHBHOT'O BEIIECTBA, €CIIH ero KOd(OUIMEHT pa3MHOKECHHSI OOJIbITIEC HYIIS, a
KOHIICHTPAIUS BEIIECTBA Ha BCEX I'PAHIX MOANEPKUBACTCS PAaBHOW HYIIIO.

5. ChopmynrpoBats 3a/1a4y O IUIABICHNH TBEPIOH (ha3bl, 3aHUMAIOICH MOIYIIPOCTpaHCTBO X>0 , TIPH HANHIHH

TEIUIOBOT'O TIOTOKA, TIOCTYMAIOIIET0 Yepe3 MOBEpXHOCTh X=0

6. [IpeoOpazoBath ypaBHeHue Koprepera-ne @pusa

7. Ilokazats, 4yro MoguduIMpoBanHoe ypaBHeHHe KopTeBera-ie dpuza UMeeT COIMTOHHOE PEIICHHE.

8. Haiitu aBTOMO/IETIBHYIO IOACTAHOBKY JUISl OJJHOMEPHOTO YPaBHEHUS TEIIOIPOBOIHOCTH Ha IOJIyOCH U PELIHUTH 3aady
9. HaiiTn conmuToHHOE pelieHrne HeIMHEHHOTO ypaBHEeHHs KojieOaHuil CTPYHBI

10. Haiitu peruenue ypasuenus /I'Anambepa
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1. KommslorepHoe monenupoBanue : ydyeOnuk / B.M. I'panos, I'.B. OBeukun, I1.B. OBeukun, 1U.B. Pynakos. —
MockBa : KYPC : MH®PA-M, 2023. — 264 c. - ISBN 978-5-906818-79-9. - Tekcr : snekrponnsid. - URL:
https://znanium.com/catalog/product/1896364 .

2. bynasun, JI. A. KomnbiotepHoe MozaenupoBanue (pusnueckux cucrem: YuebHoe nocodue / JI.A. Bynasun, H.B.
Briropuunnkuii, H.W. JleboBka. - lonronpyansiit: Uarennekr, 2011. - 352 ¢. ISBN 978-5-91559-101-0, 1000 3k3. - Tekcr:
anexTponHbIit. - URL: https://znanium.com/read?id=114238.

3. CemeHoB, A. I'. MaTtemaTH4eckoe U KOMIIBIOTEPHOE MOAeInpoBaHue: yueOHoe nocodue / A. I'. Cemenos, 1. A.
[Meuepckux. - Kemepopo: KemI'Y, 2019. - 237 c. - ISBN 978-5-8353-2427-9. - Tekct: 31eKkTpoHHbIH // JlaHb: 371€KTPOHHO-
6ubnnoreunas cucrema. - URL: https://e.lanbook.com/reader/book/134311/#1 -.

4. Opnosa, . B. DKOHOMHUKO-MaTeMaTHYECKHE METOABI M MOJEIH: KOMIBIOTEPHOE MOJAETUPOBAaHUE : y4eOHOE
noco6ue / Y. B. Opinoga, B. A. IlonoBHUKOB. - 3-¢ u3., nepepad. u aoin. - Mocksa : By3osckuii yueonuk : Madpa-M, 2019.
- 389 c. - ISBN 978-5-9558-0208-4. - Tekcr : anekrponHsiid. - URL: https://znanium.com/catalog/product/1021491

5. Anexcees, /1. B. KomnblorepHoe MoaenupoBanue $pusnueckux 3agad B Microsoft Visual Basic / [I. B. Anekcees. -
Mocksa : COJIOH-TIPECC, 2009. - 528 c. - ISBN 5-98003-092-1. - Tekcr : anekrponnsiii / DbC "KoncynbraHT ctyneHra"
: [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN5980030921.html

6. Kotkun, I'. JI. KomnproTepHoe MonmenupoBaHue (U3NIECKUX MPOLEccoB ¢ ucmonb3oBaHneM MATLAB : yue6.
mocobue / Kotkun I'. JI. , TTonos JI. K. , Uepkacckwuii B. C. - HoBocubupck : PUL] HI'Y, 2017. - 203 c. - ISBN 978-5-4437-
0608-5. - Tekcr : onekrponusii // OBC  "Koncymprant  crymenra" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785443706085.html
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