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Coaep:xanue

1. IlepedeHb IAHUPYEMBIX PE3yIbTATOB O0YUYCHHS O TUCIMIUIMHE (MOJYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMHU PE3yIbTaTaMU
ocsoenusa OITOIT BO

2. Mecto nucuumnuHsl (Moayns) B crpykrype OITOII BO

3. O0beM IUCUMILIMHBI (MOIYJIS) B 3a4ETHBIX SAMHHIAX C yKAa3aHHEM KOJIMYECTBA YacOB, BHINCICHHBIX Ha KOHTaKTHYIO paboTy
00yJaromuxcs ¢ IMpernoaaBaTeseM (1o BUAaM y4eOHBIX 3aHATHH) U Ha CAMOCTOSTEIFHYIO PadoTy 00yJarommxcs

4. CopepxaHue AWUCIUIUINHBI (MOMYIA), CTPYKTYPHpPOBaHHOE IO TeMaM (pas3menaM) C YKa3aHHEM OTBEICHHOTO Ha HHX
KOJIMYECTBA aKaJIeMUYECKUX YacOB M BHJOB YUeOHBIX 3aHATHH

4.1. CtpyKTypa B TeMaTH4ECKHH IJIaH KOHTAKTHOW M CaMOCTOSITEIBHON PabOTHI MO JUCIUIUTHHE (MOIYIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIISN)

5. IlepeueHb y4eOHO-METOANYECKOTO 0OECTIEYECHUS ISl CAMOCTOSTENBEHON paboThl 00yUYaIOIIMXCsl O AUCUUIUTUHE (MOYIIIO)

6. @OHA OLIEHOYHBIX CPEACTB MO AUCLUILIUHE (MOIYIIO)

7. Ilepedyens nuTepaTypbl, HEOOXOIUMOMN JUISI OCBOCHHS AUCIIMILUINHBI (MOIYJIs)

8. [lepedens pecypcoB HHYOPMAITHOHHO-TEICKOMMYHAKAIMOHHON ceTr "VHTepHeT", He0OOXOAUMBIX JJISI OCBOCHHS TUCIIATUIHHBI
(Momyst)

9. Meronndeckne ykazaHUs ISl 00yJaIOMIUXCS IO OCBOSHHIO JUCTIUTUINHBI (MOIYJIIS)

10. TIlepedenr WH(POPMAITMOHHBIX TEXHOJIOTHH, WCHOIB3YEMBIX TIPH OCYIIECTBICHHH O0Opa30BaTEIFHOTO TIpoIecca Io
JUCIUITIMHE (MOJIYNIO), BKIIOYAas II€pedeHb IPOrpaMMHOTO obecrmedeHuss W WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIpH
HEO0OXOIUMOCTH)

11. Ormmcanne MarepHanbHO-TEXHUYECKOH 0a3bl, HEOOXOMMMOW Ml OCYHICCTBICHHS OOpa3oBaTEeIBHOTO IIpoIecca IIo
JTUCIIAIUTHHE (MOJYITIO)

12. CpenctBa amanTanyy TPEMOAAaBaHUS IUCHUIUIMHBL (MOAYNSA) K TOTPEOHOCTAM OOYYArONIUMXCS WHBAIHIOB W JIHI[ C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 310POBBS

13. Ilpunoxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB

14. TIpunoxenune Ne2. IlepedeHs muTepaTypbl, HEOOXOIUMOMN IJIs1 OCBOEHHS JUCIUIUIMHBI (MO TyJIIs)

15. Ilpunoxenue Ne3. IlepeyeHb HMH(POPMAIMOHHBIX TEXHOJIOTHH, HCIOJB3YEMBIX MAJISI OCBOCHUS JUCLHILIMHBI (MOJIYJs),
BKJIFOUasl IepeueHb IPOrpaMMHOTo o0ecriedeH s 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy nucummiusbel paspadoran(a)(u) noueHtr, k.H. (moueHt) Munkun A. B. (Kadenpa maremaTwku W npuKiagHOMN
nHpopmMaTuKm)

1. Ilepeuenb NJAHUPYEMBbIX pPe3yJbTATOB OOyYeHUS] MO JMCUUIJIMHE (MOAYJIO), COOTHECEHHBIX C IJIAHMPYEMbIMHU
pe3yiabTatamu ocBoenuss OIIOII BO

OO6y4arommiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKSH 001a1aTh CIESAYIONIMMA KOMIIETCHIIAAMU:

Iudp Pacumiudposka
KOMIEeTeHINN NMpuodpeTaeMoii KOMIeTeHINU
IK-5 CriocobeH QopMupoBaTh y 00ydYalOMUXCS yMEHHE MPUMEHATh MaTeMaTHYeCKHH ammapar ¥ KOMIBIOTEPHBIC

MHCTPYMEHTHI IPH TTOUCKE HH(GOPMAINH, aHATM3€E U PELICHNH YIEOHbBIX U IPAKTUYECKUX 3a/1a4

I1K-5.1 3HATH BO3MOXKHOCTHU MPUMECHCHUA MAaTEMAaTUYCCKOIO armapara 1 KOMIIbIOTCPHBIX HHCTPYMCHTOB IIPU IMTOUCKE
I/IH(l)OpMaI_II/II/I, aHaJIN3€ U pCIICHUN y‘Ie6HLIX " MPAKTUYCCKUX 3aJ1av

IIK-5.2  |Ymetb popMupoBath y 00y4aronuxcs HaBbIKH IPUMEHSITh MaTeMaTHYECKHH alnmnapar 1 KOMIIBIOTEPHbIE HHCTPYMEHTHI
pu oucke HHPOPMAIKK, aHAJIHM3E M PELICHHH YYeOHBIX U IIPAKTUYECKUX 3a/1au

IIK-5.3  |Bmamerb criocoOHOCTHIO (hOPMHPOBATH Y OOYUYAIONIMXCS HABBIKHM IPUMEHATh MaTEeMAaTHUCCKHUHN armapar 1
KOMITBIOTEPHBIE HHCTPYMEHTBI IIPH TOMCKE MH(OPMALINH, aHATTU3€ U PEICHUH y4eOHBIX 1 IPaKTHYECKUX 3a/1a4

YK-2 CriocoOeH ompeneNiaTh Kpyr 3a1ad B paMKaxX MMOCTABJICHHOW LENU U BHIOHUPATh ONTHMATIbHBIC CIIOCOOBI MX PEIICHUS,
MCXOIs U3 NEHCTBYIOIIMX MTPABOBBIX HOPM, HMCIOIIHUXCS PECYPCOB U OTPAHUYUCHHIA

YK-2.1 3HaTH TpeOOBaHMS K ONPE/ICIICHHIO 33124 B paMKax IMOCTaBJICHHOM LIEJIH; CIIOCOOBI peIIeHNUs 3a]1a4 C yYETOM
NENCTBYIOIIKX IIPABOBBIX HOPM, UMEIOIUXCSI PECYPCOB U OTPaHUYEHUN

VK-2.2  |YMeTpb onpenenaTs Kpyr 3a7ad B paMKax ITIOCTaBJICHHON II€JH, BEIOMPATh ONTHMAIBHBIE CIIOCOOBI NX PEIICHHS, HCXOISI
13 ICHCTBYIOMNX IPABOBBIX HOPM, HIMEIOINXCS PECYPCOB U OTPAaHUUCHHUH .

VK-2.3 BJ'Ia,I[eTB HaBbIKaMH OIIPEACIICHUA KpYyTra 3a/lavd B paMKax IIOCTABJICHHOMN e, BBI60pa OITUMAJIbHBIX CIIOCOO0B MX
[PCIICHUS, UCXOO U3 ﬂeﬁCTBy}OmHX IMIPpaBOBbBIX HOPM, UMCIOIIINXCA PECYPCOB U OFpaHI/I‘ICHI/Iﬁ

OO0yJaroniuiicsi, OCBOUBIINNA JUCITUILTHHY (MOIYIIB):

JlomkeH 3HaTh:

TpeOoBaHUs K OMPEIeNIEHNIO Kpyra 3a7a4 B paMKax MOCTaBIEHHOW 11eJn; cmoco0bl 3 (GEKTUBHOTO PEIIeHUs 3a1a4 CPEACTBAMU
KOMIBIOTEPHOTO MOJICIHPOBAHUS C YUETOM JCHCTBYIOIINX MPABOBEIX HOPM, HMEIOIINXCS PECYPCOB U OTpaHUYCHUH

BO3MOKHOCTH TPUMEHEHHSI MaTEMAaTHIECKOTO aIapaTa U KOMITBIOTEPHBIX Mojenell npu 3(h(GEeKTHBHOM IMOMCKe WHPOpPMAINH,
aHaIlN3e M PEIICHUH YIeOHBIX U TIPAKTHYECKUX 3a7ad

JloyKeH ymeTh:

OMNpCACIIATE KPYr' 3aJa4 B paMKax MOCTaBJICHHOM CIIu, BI)I6I/IpaTI> OIITUMAJIbHBIC CHOCO6BI peuicHusa CpeaACTBaMu
KOMITIBIOTEPHOI'0 MOJIEIIUPOBAHUS, UCXO U3 JEHCTBYIOIUX NIPAaBOBBIX HOPM, UMEIOIUXCS PECYPCOB U OTPaHUYEHUN

dhopmupoBaTh y 00y4aIONIMXCs HABBIKM MPUMEHEHHUS MATeMaTHYEeCKOTO almnapara W CTaHJAPTHBIX KOMIBIOTEPHBIX MOJIEJIeH
1pu 3¢ GEKTUBHOM MONCKE HHGOPMAIUHN, aHATIM3E U PELICHNH YIeOHbIX U IIPAKTHYECKUX 3a/1a4

JlomxeH BIaieTh:

HaBbIKAMH OHpC}IeHeHI/Iﬂ prra 3a1a4 B paMKax HOCTaBHeHHOI\/’I OCIIu, BBI60pa OIITUMAJIbHBIX CHOCO6OB peI_HeHI/Iﬂ Cpe]lCTBaMI/I
KOMITIBIOTEPHOI'O0 MOAEIUPOBAHUS, UCXOs U3 JEHCTBYIOIHKX IPAaBOBBIX HOPM, UMEIOLUXCSI pECYPCOB U OTPaHUUYEHUIN

CMOCOOHOCTRIO  (POPMHUPOBaTH y OOYy4YAIONIUXCS HABBIKM TPUMEHEHUS MaTeMaTHYeCKOro ammapara H CTaHJapTHBIX
KOMIBIOTEPHBIX MOJeneil mpu 3¢ (HEKTHBHOM MOMCKe HHPOPMALINH, aHAIN3E U PEIICHUN YIeOHBIX U MPAKTHIECKHUX 3a/1a9

2. MecTo qucuuiuinnel (MoayJsi) B crpykrype OIIOII BO

Hannas nucrummHa (Moxyse) BiiodeHa B paszen "B1.B.02.03 [Iucumrummesl (Momynn)" OCHOBHOW NpOQecCHOHANTBHOM
obpaszoBarensHON mporpamMmbl 44.03.05 "Ilemarormyeckoe oOpas3oBaHme (C AByMs npoduisiMu moarotoBkw) (Marematnka u
nHpopmaTnka)" u OTHOCUTCSI K 4acTH, (dhopmupyemoit y4aCTHUKaMU 00pa30BaTENbHBIX OTHOLIEHUH.
OcBauBaetcs Ha 5 Kypce B 9 cemectpe.



3. O6beM AUCUMIIMHBI (MOAYJISA) B 32a4eTHBIX eJUHULAX € YKAa3aHHEM KOJHMYeCTBA YaCOB, BbIIeJEHHBIX HA KOHTAKTHYIO
padoTty o0yyalomuxcs ¢ npenoaasBaresieM (M0 BUAaM y4eOHBIX 3aHATHII) M HA CAMOCTOSITEJILHYIO padoTy 00y4YalommuXxcsi

OO1mas Tpy10eMKOCTh JUCHUILIMHBI COCTaBIISIET 2 3a4eTHBIX(bIe) equHUI(bI) Ha 72 yaca(oB).

KonraktHas pabota - 34 waca(oB), B TOM 4ucie Jeknuu - 16 vaca(oB), mpaktudeckue 3aHatus - 0 waca(oB), JabopaTtopHbIe
paboTsI - 18 gaca(oB), KOHTPOIIE CAMOCTOSTEIbHOI padoTh! - 0 gaca(oB).

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

4. Coaepmalme JAUCHUITJIMHBI (MOlIy.]ISI), CTPYKTYPHUHPOBAHHOC 10 TEMaM (pasueJIaM) C YKa3aHHEM OTBCACHHOI'0 HA HHX
KOJHYECTBA aKAACMHUYICCKHUX YaCO0B U BU/10B yqeﬁm,lx 3aHATHH

4.1 CTpykTypa ¥ TeMaTH4YeCKHUil IVIaH KOHTAKTHOH M CAMOCTOSATEIbHOI PadoThl 0 TUCHHILTHHE (MOIYJIIO)

Buasbl 1 yachbl
KOHTAKTHOM padoThl,
HX TPYA0E€MKOCTh
(B yacax)
Ce CamocrosT
N Pazgens! AMcHUIUIMHBI / lrf eJbHast
MOIYJIst B Texun HE::;:'{ JI(:;?];)::ZT padora
" 3aHATHA padoTsI
1. |Tema 1. HexoTopble n3BecTHbIE MO MaTeMaTHUECKOH (HU3UKH 9 4 0 2 10
2. [Tema 2. 3aaun XMMUYECKON KMHETUKU 9 2 0 4 10
3. |Tema 3. Maremarndeckas Teopust 00pbOBI 32 CYIIECTBOBaHUE 9 2 0 4 10
4. |Tema 4. MogenmupoBanue nporeccoB auhhy3un u nepeHoca 9 2 0 2 10
5. |Tema 5. HenuneitHble MOAETH 9 2 0 2 10
6. |Tema 6. Jlunamuka COpOIIUH ra30B 9 2 0 2 10
7. |Tema 7. MogenupoBaHHUE CIOKHBIX 00BEKTOB 9 2 0 2 26
Wroro: 104 16 0 18 86

4.2 Coaep:xaHue TUCHHUILUINHBI (MOTYJIs1)

Tema 1. HexoTopble n3BeCTHbIE MOJeJM MaTeMaTHYecKOi Gpu3nku

Konebannss xameprtoHa. 3amaua Credana. 3amaga Credana mnpexacraBiseT coboit 0coObId BHI KpaeBOW 3aJayd s
U pepeHIaIbHOTO YpaBHEHH B YaCTHBIX NMPOU3BOJHBIX, ONHCHIBAIONIAs H3MEHEHHE (Da30BOTO COCTOSIHUS BEIIECTBA, IIPH KOTOPOM
MIOJIOXKECHHE TPaHUIBI pa3nena (a3 u3MeHseTcsl co BpeMeHeM. Hammuue rpaHdnl pa3aena Mexay (azaMu, KOTOphIe HE 3aIal0TCS SBHO H
MOTYT CMEUIAThCS CO BPEMEHEM, SIBISIETCS XapaKTePHOH OCOOCHHOCTBIO Takmx 3amad. CKOpPOCTh CMeEIIeHHs MeX(a3HBIX TPaHHIl
OTIpeJIeNAeTCs JOMOJHUTENBHBIM YCIIOBHEM Ha TpaHUIle pasjiena (a3, 4To MPUBOAUT 3324y K HEIMHEHHOMY BUJTY.

Tema 2. 3agauy XUMHYECKOII KHHETHKH

Bproccemsatop. Peakius Bemoycosa - JKaboTHHCKOTO - KiTacc XUMHUYECKHX PEAKIHH, TMPOTEKAIONINX B KOJICOATEIIFHOM PEKUME,
IIpH KOTOPOM HEKOTOpEIC MapaMeTphl peakiuu (I[BET, KOHIICHTPAINsI KOMIIOHCHTOB, TEMIIEpaTypa U JIp.) H3MECHSIOTCS TICPUOIMICCKH,
00pa3ys CI0XKHYIO POCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYPY PEAKIIMOHHOW cpenbl. [Ipu onpeeieHHbIX YCIOBUSIX STH CHCTEMBI MOTYT
JIEMOHCTPUPOBATh OYEHb CIOXKHBIE (HOPMBI TIOBEJACHHUS OT PETYJSPHBIX MEPHOAMUYECKHUX JI0 XAOTHYECKUX KOJeOaHWH W SBISIOTCS
BKHBIM 00BEKTOM HCCIIEA0OBAHNS YHHBEPCATIbHBIX 3aKOHOMEPHOCTEH HETMHEHBIX CUCTEM.

Tema 3. MaremaTn4eckasi Teopusi 60pb0ObI 32 CyIeCTBOBAHHE

CucreMa "XUILHUK - )KepTBa" - CJIOKHAS YKOCUCTEMA, JUIsl KOTOPOH peannu30oBaHbl AOJITOBPEMEHHbIE OTHOLICHHUS MEXAY BHIAMU
XMUIIHUKA U XKEePTBbI, TAIMYHBIN npuMep Ko3BOMOLMU. OTHOIICHHS MEXIY XMIHUKAMU M UX >KEPTBAMHU Pa3BUBAIOTCS LUKIHMUYECKH,
SIBISIAACH MJUTIOCTPAIed HEWTPaIbHOTO paBHOBECHs. MOJIENIb COBMECTHOTO CYIIECTBOBAHHUS JIBYX OHOIIOTUYECKUX BUIOB (TIOMYIIALINI)
THTA "XUIIHHK - )KepTBa" HAa3bIBACTCS TAKXKE MOJENbI0O BombTepps - JIoTKH.

Tema 4. MoaeaupoBanue npoueccon Audgy3uu u nepetoca

MaremaTrueckoe MOJIEIUPOBAHUE SKOCUCTEM SIBIISIETCS HAYUHBIM HAIIpaBJI€HUEM, KOTOPOE CTAHOBUTCS JCHCTBEHHBIM anmnapaToM
MMO3HAHUS SKOJIOTUYECKUX MPOIECCOB, MPUOIMKACT K OCYIICCTBICHUIO MPAKTHKHU yIpaBlieHUs UMH. [10100HBIE MOAENH COAEpIKaT B
cebe HHPOPMALIHIO KaK alPHOPHYIO, 3aKIFOYEHHYIO B CTPYKTYPE MaTeMaTH4ecKoi Moaenu (Tun audGepeHnaaIbHOro, HHTErPalbHOTO,



Pa3sHOCTHOT0, OANaHCOBOTO WJIM JPYroro ypaBHEHHs), TaK U MH(OpPMAIHNIO, CoAeprKallylocs B mapamerpax (kodd¢uuneHrax) MoJes,
KOTOPBIE ONPEAETSIOTCSA U3 ONBITHBIX JaHHBIX.

Tema S. Henuneiitnbie Mogeau

VYpasuénue Kopreséra - ne ®piza - HelnMHEWHOE YpaBHEHHE B YaCTHBIX MPOM3BOJIHBIX TPETHETO MOPS/IKA, UIPAolIee BaKHYIO
pOJb B TEOPHM HEIMHEHHBIX BOJH, B OCHOBHOM THIPOJMHAMHYECKOTO NPOUCXOXKAeHWs. BmepBbie Obuio momyueno JKozehom
Byccuneckom B 1877 rony, HO moapoOHkIi ananu3 ObuT npoBenéH yxe Junepukom Kopreserom u ['ycraBom ae @puszom B 1895 rony.
Jus ypaBuenust Kopresera - ne ®@pusa HaiijeHO OOJIBIIOE KOJIMYECTBO TOYHBIX PEIICHUH, MPENCTaBIAIONIMX CO0O0I CTalMOHApHBIC
HEJINHEHbIE BOJHBI.

Tema 6. /lunamMuka copOuum rasos

3agaya ['ypca - 5TO pa3sHOBHIHOCTH KpacBOH 3ajaud Ui THIEPOONIMYECKUX YPaBHEHUH M CHCTEM 2-TO MOpSJKa C IBYMS
HE3aBUCUMBIMH TEPEMEHHBIMU MO JAaHHBIM Ha JBYX BBIXOJSIIUX M3 OJHOW TOUKU XapaKTEPUCTHUUECKHX KPUBBIX. IIpuMeHMTENBHO K
YaCTHOMY THIEpPOOJIMYECKOMY YPaBHEHMIO BTOPOI'O MOpSJKa C JABYMs HE3aBHCUMBIMH IepeMeHHbIMH, b. Puman npemnoxun "meron
uHTerpupoBanusi Pumana". J{nsg mnpumeHeHHMs MeTona HEOOXOAMMO NOCTPOUTh (yHKIMIO PuMaHa, SBISIONIYIOCS pelIeHHEM
creualIbHOM XapakTepuctuieckon 3anaun Komm.

Tema 7. MoaeupoBaHue CJI0KHBIX 00bEKTOB

®uznueckn "OGesonacHblil" snepHbId peakTop. ['maponorndeckuii "OGapbep" NMPOTUB 3arpsi3HEHHsS TPYHTOBBIX BoJ. CIIOKHBIE
PEKUMBI OOTEKaHUs T Ta30M. JKOJIIOTHYECKU MIPUEMIIEMbIEe TEXHOJIIOTHH CXKUIaHUs YTIIeBOJOPOAHBIX TOIUIHMB. HennHelinbie 3¢ GexTh
B JIa3epHOW TepMosiiepHOW mazme. KimmaTndeckue MociefcTBUS siiepHOro KoHQuuKTa. Ilpolecchl B INepexoqHON SKOHOMHKE.
TortanurtapHble 1 aHApXUUYECKHE IBOIIOIMU PACIPEAETICHHs BIaCTH B HEPAPXUIX.

5. IlepeyeHb y4eOHO-MeTOAMYECKOro o0ecmedyeHHs /UII CAMOCTOSITEJIbHOW PaGoThl 00y4YalOIIMXCH MO JMCHMILIUHE
(MoayJ110)

CamocrositensHas paboTa 00yJalOMKXCs BEIOIHACTCS 110 33aHHUIO W IIPH METOAWIECKOM PYKOBOJCTBE IPENOJaBaTels, HO Oe3
€ro HermocpeJCcTBeHHOro yuactus. CaMocTosiTeNbHas paboTa MoApa3IeNsieTcsl Ha CaMOCTOSTEbHYIO Pa0OTy Ha ayJMTOPHBIX 3aHATHAX U
Ha BHEayJUTOPHYIO CAMOCTOATENIbHYIO paboTy. CamocTosiTenbHas padoTa 00y4alonuxcs: BKIIIOYAET KaK MOJHOCTHIO CAMOCTOSTELHOE
OCBOCHHE OT/ICNBHBIX TeM (pa3aeioB) NUCLHUILTUHBL, TaK M MPOPadOTKY TeM (pa3/iesioB), OCBAUBAEMbBIX BO BpEMsl ayIUTOPHON PabOTHI.
Bo Bpemsi camocTosTensHOI paboThl 00yd4arolKecss YUTAIT M KOHCHEKTUPYIOT Y4eOHYyI0, Hay4HYI0 U CHpPAaBOYHYIO JIUTEPATypy,
BBINIOJHAIOT 33/IaHMs, HAlpaBjieHHbIE Ha 3aKpeluleHHe 3HAaHWH W OTpabOTKy YMEHHMH M HaBBIKOB, TOTOBATCS K TEKyLIEMYy H
IIPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCIUILIHHE.

OpraHuzanus CcaMOCTOSITENbHOH paboThl  O0YYalOMIMXCS PErjJaMEeHTUPYETCsl HOPMAaTHUBHBIMH  JIOKYMEHTaMH, Yy4eOHO-
METOIUYECKOI JIUTEpaTypOr U AIIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCaMH, BKIIIOYAS:

[Topsinok opraHM3anyM W OCYIIECTBICHUS 00pa30BaTENbHOW JAEATEIBHOCTH IO 00pa30oBaTeNIbHBIM IPOrpaMMaM BBICILIETO
oOpazoBaHuss - mOporpamMmam OakajaBpuara, MporpaMMaM CHELUaMTeTa, IpOrpaMMaM MarucTparypbl (YTBEp)KAEH IPHKa30M
MunuctepcTBa oOpa3oBanust 1 Hayku Poccuiickoit @enepanuu ot 5 anpens 2017 roma Ne301)

IMucemo MunucrepcTBa oOpazoBanus Poccuiickoii ®eneparin Nel4-55-996un/15 ot 27 Hos0ps 2002 r. "OO6 akTHBH3AIMU
CaMOCTOSATENIFHON PabOTHI CTYAEHTOB BBICHINX Y4€OHBIX 3aBEICHUIN"

VYcraB  ¢enepasbHOr0 rocynapcTBEHHOTO aBTOHOMHOTO —oOpaszoBarenbHoro yupexaenus "Kaszanckuit (ITpuBospkckwid)
(benepaybHblil yHUBEpcHUTET"

[IpaBuna BHyTpeHHETO pacropsiika (elepalbHOro rocyapCTBEHHOIO aBTOHOMHOI'O 00pa30oBaTEeNIbHOTO YYPEXK/IEHHs BBICLIErO
npodeccuonansHoro odopazosanus "Kazanckuii (IIpuBoimkckuit) GpenepanbHblii yHUBEpCUTET"

JlokanbHble HOpMaTHBHBIE akThl Kazanckoro (ITpuBosmkckoro) ¢enepalisHOr0 yHUBEpCHTETa

6. ®oH/1 OLIEHOYHBIX CPECTB M0 AUCHHUILINHE (MOLYJIIO)

®DOHJT OIIEHOYHBIX CPEACTB MO JUCIHUILTHHE (MOIYJI0) BKIIFOUAET OLIEHOUYHBIE MaTEPUAIIbI, HAMPABJICHHBIE HA TIPOBEPKY OCBOSHUS
KOMIIETEHI[MH, B TOM 4YHUCJI€ 3HAHWUN, YMEHUN U HaBBIKOB. (DOH]I OLIEHOYHBIX CPEACTB BKIIIOYAET OLEHOYHbIE CPEJICTBA TEKYIIEro
KOHTPOJISI U OLICHOYHBIE CPEJCTBA MPOMEKYTOUHON aTTeCTALIUU.

B ¢onze o1ieHOYHBIX CPEeACTB COAEPIKUTCS CIIeAyIonIast HHpOpMAaIHs:

- COOTBETCTBHE KOMIIETEHITUI IUTAHUPYEMBIM pe3yiIbTaTaM 00ydeHHs 10 JUCIUIUINHE (MOIYJIIO);
- KpUTEPHUH OIIEHUBAHMS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- MeXaHMU3M (OPMHUPOBAHMS OLIEHKH IO JTUCIHUILIMHE (MOIYJIIO);

- OIIMCAaHUE MOPsIKA IPUMEHEHNS U IPOLEAYPbL OLICHUBAHUS U1 Ka’KI0r0 OLEHOYHOI'O CPEACTBA;
- KPUTEPUH OLCHUBAHUS JJIs1 KaXKI0I'0 OLIEHOYHOI'O CPEACTBa;

- COACPKAaHUEC OLECHOYHBIX CPEJCTB, BKIIIOYaAsAd Tpe6OBaHI/I${, TPEABABIIICMBIC K HCﬁCTBHS{M o6yqa}omnxcs;, JEMOHCTPHUPYEMBIM
pe3yiibTataM, 3aJaHus Ppa3INYHbBIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB TI0 TUCIIUILTNHE HaxoauTcs B [IpunoskeHnu 1 k mporpaMMe JUCIMILTAHBI (MOJIYJTIO).



7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJI OCBOEHUS AUCUMILIMHBI (MOIYJI51)

OcBoeHHe AMCHMIUIMHBI (MOXYJst) IpEeArojiaraeT W3ydeHue ydeOHOH smrepaTypbl. Jlureparypa MoKeT OBITH JOCTYIHA
00ydJaromumMcst B OHOM M3 IBYX BapuHaHTOB (1100 B 000MX U3 HHX):

- B DJIGKTPOHHOM BHJE - Yepe3 3JIEKTPOHHBbIC OWOIMOTEYHBIE CHCTEMBI HA OCHOBAaHHMHU 3aKimo4eHHbIX KDY norosopor c
paBoo0IaIaTeNsIMHU;

- B meyaTHOM Buje - B Hayunoit 6ubmmotexe Enalysxckoro nactutyra KOY. OOydaromuecs NoIy4aoT yaeOHYI0 TUTepaTypy
Ha a0OHEMEHTe 110 YNTATEIbCKIM OMJIeTaM B COOTBETCTBHH C TIpaBHIIaMHU MTOJB30BaHMs HaywuHO# OMOIHOTEKOH.

DNeKTpOHHBIE U3JaHUS AOCTYITHBI TUCTAaHIMOHHO U3 JIF0OOH TOYKH IPY BBEACHUN O00YYAIOIIMMCS CBOETO JIOTHHA M MApoiIs OT
JUYHOTO KabwuHeTa B cucteMe "DneKkTpoHHbIH yHuBepcuTeT". [Ipu MCIonp30BaHNM TIEYaTHBIX M3IaHUH OMONMHOTEYHBIH (DOHA NOIDKEH
OBITh YKOMIUIEKTOBaH MMM W3 pacuera He MeHee 0,25 sk3eMIUsipa Ha KaKAOTO OOydYalomerocs M3 YHCIa JINI, OJHOBPEMEHHO
OCBaMBAIOMINX JAHHYIO TUCIUIINHY

[lepeuenp nuTeparypbl, HEOOXOJMMOW AJISI OCBOCHHUS NUCHHUIUIMHBI (Moayisi), HaxoauTcs B IlpunoxkeHun 2 k paboueit
nporpamme AUCUMIUIMHEL. OH MOJUIe)KUT OOHOBICHHUIO IPU U3MEHEHUH YCII0BUi noroBopoB KOV ¢ npaBoobiagaTensiMu 31eKTPOHHBIX
W3JaHUH ¥ IIPU M3MEHEHUH KOMIUTeKTOBaHMs GpoHnoB HayuHoit 6nbnmortexu Enabyxckoro naeruryra KOVY.

8. Ilepeuens pecypcoB HMHGOPMALMOHHO-TEJEKOMMYHHMKAIMOHHOH ceTu 'UHTepHeT", HEOOXOAUMBIX /I OCBOEHMS
JUCHUITHHBI (MOIYJIsST)

BBeznenue B MaTeMaTH4IeCKOE MozenupoBanue - hitps://www.intuit.ru/studies/courses/2260/156/info
KommneroTepaoe MozeupoBanue - hitps://www.intuit.ru/studies/courses/643/499/INFO
OCHOBBI MATEMAaTHYECKOT0 MOIeTUpoBaHus - https://www.intuit.ru/studies/courses/66/66/info

9. MeTonnyeckue yKkazaHus JJ1si 00y4al0mMuXcsi M0 OCBOEHUIO THCIUITUHBI (MOIYJIsT)

Bupa pador Meroauyeckue peKoMeHAalUu

JEKIUH Crnemyer BECTH KOHCHEKT JIEKIIUHM U O3HAKOMHTBCS C IUTEPATYypOl pEeKOMEHIyeMOM Al mpouTeHus. Ecnu
BO3HUKAIOT TPYJHOCTH B TOHMMaHHH JISKIIMOHHOT'O MaTepHaia cliefyeT 00paTUThCS K NPEro1aBaTeto, KOTOPbI
YUTaeT JEeKIMHU. [ ycremHoro ycBoeHus JEKIIMOHHOTO MaTepualia, Heo0X0AUMO MpopadaTeiBaTh MaTepual,
MPOBOJUTD HOAPOOHBIN BBIBO (hOPMYJI, B TOM CiIydyae, eci 3TO He OBUIO C/IeNaHO Ha MPEerojaBaTesieM Ha JSKLHUH.

naboparopHsle | {14 ycHenrHoro BEINONMHEHHMS J1Ta00OpaTOpHBIX paboT TpedyeTcs n3ydnTh Marepuan gekuuit. [Ipuctynars k

paboTsI BBITIOJTHEHHIO JTAOOPATOPHOI pabOTH MOKHO TTOCTIE TPEIBAPUTEIHHOTO IIPOUYTCHUS TEOPETHUECKOTO MaTepHaa.
BrinonHenue ciaexyer MpoOBOAUTE PYKOBOACTBYSICh OPSIIKOM paboThl. Y CIENTHOE BHITIOTHEHHE Ta00paTOpHOM
paboThI 03HAYAET, YTO CTYJCHT BBHIITOJHII OCHOBHYIO paboTy, a Takke OTBETHII Ha BOTIPOCHI WJIH BBITTOJTHIII
JIOTIONTHUTENbHBIC 3aJaHHUS.

CaMOCTOsA- HCO6XOI[I/IMO BBITIOJHATD 3a/IaHUA 110 KYPCY, KOTOPBIC JAHbI [IEAArOTroOM 11 CaMOCTOSATCIIBHOT'O BBIITOJIHCHUA. I[J'IS[
TenbHas pabdoTa | YCIEIIHOTO BBIOJHEHUSI CAMOCTOSTENNLHOM paboThl, CTYJEHT IOJIKEH 03HAKOMUTLCS ¢ TuTeparypoil. [Ipu padore ¢
TepMUHAMH HEOOX0IMMO 00paIiaThbcs K CIoBapsM, B TOM YHCIie TOCTYIHBIM B IHTepHeTe, HallpuMep, Ha caifTe
http://dic.academic.ru.

3a4er [Ipn moaroToBKe K 3a4eTy HEOOXOJMMO ITPOCMOTPETh MPOTpaMMy Kypca, ¢ IeTIbI0 BEISIBICHHUs HanOoee
MpOOJIEMHBIX T€M, BOIIPOCOB, KOTOPBIE MOT'YT BBI3BaTh TPYAHOCTH P IMOATOTOBKE K 3aueTy. [Ipo perrats TecToBbIe
3aJJaHusl, IPEIUIOKEHHBIE B yUeOHO-METOJMYeCKOM KoMIuteKkce. [1pu aToM 11t 3 EeKTUBHOTO 3aKperuIeH s
nHGOPMALH NEPBHIH pa3 6e3 NCIONb30BaHUs YUeOHBIX MaTEPHAIOB, BTOPOIl pa3 ¢ X UCIIOIb30BaHHEM.

10. Iepeyenr WHPOPMANMOHHBLIX TEXHOJIOTHI, HCIOJb3yEMBIX NPH OCYIIECTBJECHHH 00pa30BaTEJLHOr0 Mpolecca Mo
TUCHHILTAHE (MOIYJII0), BKJIKYAs NepevyeHb NMPOrPaMMHOI0 odecnevyeHHsi M MH(POPMALMMOHHBLIX CIHPABOYHBIX cHCTeM (NpH
HEO0X0IUMOCTH)

Ilepeuensr MHGOOPMAITMOHHBIX TEXHOJIOTHH, HCHOIB3YEMBIX IIPH OCYIIECTBICHWH 00pa30BaTENFHOTO MPOIECcCca MO TUCIUILTHHE
(Momymi0), BKITIOUAs EpedeHb MPOTrPAMMHOTO o0ecTiedeH sl 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MpencTasieH B [Ipuioxennn 3
K pabouei mporpaMMe AUCIUILINHEI (MOIYJIS).

11. Onucanne MaTepHATbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI I/l OCyIecTBIeHHs 00pa30BaTeIbHOrO IpoLecca Mo
JUCHUIIHHE (MOAYJII0)

VYuebnas aynutopust Ne60 (423600, PecnyOnuka Tarapcran, r. EnaOyra, yn. Kasanckas, n. 89) s nmpoBeneHUs! 3aHATHI
JIEKIMOHHOTO THMA, 3aHATUI CEMHHApCKOrO THIIA, TPYNNOBBIX W HMHAUBUIYaJIbHBIX KOHCYJIbTAllUM, TEKYLIET0 KOHTPOIS H


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

MIPOMEXXYTOYHOH aTTecTaluy,IOMEIIEHHE Ul CaMOCTOATeNIbHOI paboTel. Kommiuekr mebenn (nocanounsix mect) 29 mr. Kommiekr
MeOenu (mocalo4yHblx MecT) ais npenopasatens | mr. Komnberorepusiii kiace: Kommbroreps! intel core i5 15 mT. MoHHTOPBI
ViewSonic 22d 15 mrt. IIpoexktop EPSON EB-535W 1 mr. UnTtepaktuHast gocka IQBoard DVT TNO82 1 mr. Tpubyna 1 mrT.
Konnummonep 1 mt. Hacrennsie mon ku 6 mr. Illkad maByxcrBopuatsiii ¢ monkamu 1 mr. Be6-kamepa 1 mrT. Beixon B HMHTepHET,
BHYTPUBY30BCKasl KOMIIBIOTEPHAS CETh, OCTYI B AJICKTPOHHYIO HH(OPMALMOHHO-00pa3oBaTenpHyto cpeny. Habop ydaeOHO-HATIsIHBIX
OCcOOM: KOMIUIEKT IPe3eHTANH B 3JIEKTPOHHOM (pOpMaTe II0 MPETo1aBaeMOi TUCIUIDINHE 3-5 mIT.

12. CpeacrBa ajanTanuy MpPenoJaBaHUs IHCHUIUIMHBI K NOTPeOHOCTAM 00y4YalIIuXcs HWHBAJAHIOB M JHI C
OrpaHHYeHHBIMHU BO3MOKHOCTSIMH 310POBBSI

IIpn HeoOXoauMocTH B 00pa30BaTENFHOM MpOLECCE NPHUMEHSAIOTCS CICIYIOMIME METOABl M TEXHOJOTHH, OOJIerdaromue
BOCIIpUATHE HHPOPMAIMN 00yYaIOIMMUCS HHBAJIMIAMH M JINIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBBSI:

- CO3[IaHME TEKCTOBOM BEPCHM JIIOOOr0 HETEKCTOBOTO KOHTEHTa Ui €ro BO3MOXKHOTO NpeoOpa3oBaHUS B allbTEPHATHBHBIC
(opMBI, yTOOHBIC IS pa3IMYHBIX MTOJIH30BATEINCH;

- CO3[]aHNe KOHTEHTa, KOTOPBII MOXXHO MPE/ICTaBUTH B Pa3IMYHBIX BUAAX 0€3 IMOTEpU JAHHBIX WM CTPYKTYPBI, NPEAYyCMOTPETh
BO3MOXKHOCTh MaclITaOMpOBaHUsI TEKCTA M M300paskeHNH 03 MmoTepu KauecTBa, MPeayCcMOTPETh JOCTYITHOCTh YIIPABICHUS KOHTEHTOM C
KIIaBHATYPBI;

- CO37IaHUE BO3MOJKHOCTEH /sl 00y4YaroIuXcsi BOCOPUHAMATE OJIHY M Ty k€ MH(OpManuio U3 pa3HbIX UCTOYHHUKOB - HAIPUMED,
TakK, YTOOBI JINIA C HAPYIICHUSIMU CTyXa IOIydIaad HHQOPMALUIO BU3yaTbHO, C HAPYLIICHUSIMA 3PEHHS - ayJHAIbHO;

- TIPUMEHEHHWE NPOTPAMMHBIX CPEJICTB, OOECIEYMBAIONIMX BO3MOXXHOCTh OCBOCHHMS HABBIKOB U yMEHHH, (OPMUDPYEMBIX
JUCHIUIUTMHOMN, 3a CYET aNbTePHATHUBHBIX CTIOCOOOB, B TOM YHCJIE BUPTYAJIBHBIX JA00paTOPUH U CUMYJISIIIMOHHBIX TEXHOJIOTHH;

- MPUMCHCHHUE MUCTAHIMOHHBIX OOPA30BATE/ILHBIX TEXHOJOTHH s Tepenaun WHGOPMAIMK, OPTraHU3alUU Pa3IHYHBIX (GopM
MHTEPaKTUBHOW KOHTaKTHOW pabOThl 00y4arolerocs ¢ npernojaBareieM, B TOM YUCiie BEOMHAPOB, KOTOPBIE MOTYT OBITh HCIOJIb30BaHBI
JJIA TIPOBEACHUA BUPTYAJIbHBIX J'IeKHI/Iﬁ C BO3MOXXHOCTBIO B3aHMO}leﬁCTBHH BCE€X YUYAaCTHHUKOB AUCTAHIITMOHHOTO O6y’-IeHI/IH, IPOBCACHUA
CEeMHHApOB, BBICTYIUICHHS C JOKJIaAaMH U 3alUThl BHIIOIHEHHBIX Pa00T, TPOBEACHHS TPCHUHIOB, OPTraHNU3aIly KOJIEKTUBHOM paboThI;

- IPUMEHEHHE TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHI JIJIs OpraHu3aliy (JOPM TEKYLIETO ¥ MPOMEXYTOYHOTO KOHTPOJIS;

- YBCJIMYCHUEC MPOAOLKUTCIBHOCTH CAavYn O6y‘-IaIOHII/IMCH HWHBaJIMAOM WJIM JIMIIOM C OIrpaHUYC€HHBIMU BO3MOKHOCTAMMU 3J0POBbA
(hopM MPOMEKYTOUHOM aTTECTAIMHU 10 OTHOIICHHUIO K YCTAHOBJICHHOW MPOIODKUTEIILHOCTH UX CIAAaYH:

- IPOJIOSDKUTENBLHOCTH ClIauy 3a4éTa WK 9K3aMeHa, TPOBOAMMOrO B MUCbMEHHOH (opme, - He Oosnee uem Ha 90 MUHYT;

- IPOIOIDKUTEIBHOCTH MOATOTOBKH 00Y4alOIIerocs K OTBETY Ha 3a4éTe WM SK3aMEHe, TPOBOJAMMOM B YCTHOH (opme, - He Ooree
4yeM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00yUarOIIerocs IpH 3alliTe KypcoBOH paboThI - He Ooiee 4eM Ha 15 MUHYT.

IIporpamma coctaBieHa B cooTBercTBUH ¢ TpeboBanusmMu PI'OC BO wu ydebHbIM mmaHoMm 1o HampasieHuio 44.03.05
"[lemarormyeckoe oOpazoBanue (C ABYMs MPOGIIIMA TOATOTOBKM)" M MPOQIITIO TOATOTOBKH "MarteMaTrka U HHQOpMaTHKa".
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1. CooTBeTCTBHE KOMIIECTCHIIHI JIAHUPYEMBbIM pe3yJbTaTaM 00y4eHusl 10 JMCHUILIHHE (MOAYJII0)

Kon um HammeHoBanme | MHAMKATOPBI JOCTH:KeHUS KoMNeTeHUUH | OneHoOYHbIe cpeacTBa TeKyl1ero
KOMIIeTeHIIUH JJISl JAHHOM TUCHMILTHHBI KOHTPOJI ¥ MPOME:KYTOYHOM aTTecTAluu
YK-2. Cnocoben | 3Hath TpeOoBaHUS K omnpeaeneHHo kpyra | Tekyumiuii KOHTPOJIb:
ONpeNeNsATh KPYyr 3ajad | 3ajad B paMKax IocTaBieHHoi uenu; | JlaboparopHsie paboThl IO TeMaM
B paMKax IIOCTaBJICHHOH | crocoObl addektuBHoro pemenus 3anad | Tema 1. Hekotopsle n3BecTHBIE MOIEIN
uend M BBIOMpATh | CpencTBaMH KOMITBIOTEPHOTO | MaTeMaTHYeCKOH (QU3UKH
ONTHMAJIBHBIE CIIOCOOBI | MOJENUPOBAHUS C y4deToM JeHcTBylomux | Tema 2. 3amauu XMMHUYECKOH KHHETUKU
UX pelLIeHHs, UCXOAs U3 | MPaBOBBIX HOPM, MMelomuxcsi pecypcoB u | Tema 3. Maremaruueckas Teopust 60pbObI
JIEHCTBYIOIIMNX OrpaHUYEHUMN 3a CyIIECTBOBAaHUE
MIPaBOBBIX HODPM,
HMEIOIINXCS PECYPCOB M | YMETh ONpenessiTh Kpyr 3ajad B pamkax | TecTupoBaHue IO TeMaM
OTrpaHUYEHUN IIOCTABJIEHHOM e, BeiOupats | Tema 1. HekoTopble n3BecTHBIE MOACTH
ONTHMAaJbHBIE CIOCOOBI pemieHust | MaTeMaTH4ecKoi (pu3uku
cpencTBaMu koMnbioTepHOTO | Tema 2. 3amaun XUMHUUECKOW KHHETHKH
MOJISTIMPOBaHMs, UCXoAsd W3 aedcTByrommx | Tema 3. Maremarudeckast Teopus 60pbObI
IIPaBOBBIX HOPM, UMEIOIIUXCA PECYpPCOB U | 3a CyLECTBOBaHUE
OrpaHUYEHUN
IIpoMekyTo4yHasi aTTecTANUSA:
Braners HaBBIKAMHU OIpeneneHus Kpyra | 3auém
337a4 B paMKax [IOCTaBJIEHHOM 1enw,
BBIOOpA ONTHMANBHBIX CIIOCOOOB PELICHUS
CpeAcTBaMHU KOMITBIOTEPHOTO
MOJIETIMPOBAHMS, UCXOJS W3 ACHCTBYIOIINX
MIPAaBOBBIX HOPM, HMMEIOLINXCS PECYPCOB H
OrpaHUYEHUHN
[IK-5. Crioco6eH | 3HaTh BO3MOXKHOCTH IPUMEHEHUS Tekymuii KOHTPOJIb:
¢dbopmupoBath y | MareMaTudecKoro ammnapara u Jlabopartopnbie paboOThI 10 TEMaM
o0ydJalomuxcss yMEHHE | KOMIBIOTEpHBIX Mojenel nmpu addextuBHoM | Tema 4. MoaenupoBaHue mpoueccoB
MIPUMEHSITh MOUCKE UH(pOPMAIUK, aHATTH3E U PELIICHUU nuddy3uu u nepeHoca
MaTeMaTH4eCKUH Y4IeOHBIX U MPAKTHYECKIX 32124 Tewma 5. Henuneiinsle Mmoenu
anmnapar u Tema 6. Jlunamuka copOuu razos
KOMIIBIOTEPHBIE VMeTh OCYIIECTBISITh MOUCK U AHAIH3 Tema 7. MogenupoBaHue CI0XKHBIX
I/IHCprMeHTBI r[pp] I/IH(l)OpMaLII/II/I JJIA peHICHI/Iﬂ y‘Ie6HBIX nu 06’B€KTOB
moncke  wHpopManuy, | MPAKTHIECKHX 337124 B IIPOLIECCE 00y4eHus TecTupoBaHHUE 110 TEMaM
aHaIM3e M pelleHuu | MAaTEMaTHKE; Tema 4. MogenpoBaHue MpoLECCOB
Y9eOHBIX u muddy3nu u mepeHoca
NPAKTHYECKUX 3a/1a4 Buaziets croco6HOCTbO hOpMUPOBATD y Tema 5. HenuneitHsle Moenu
00y4aroIuXCsl HABBIKK IPUMEHEHUSI Tema 6. JluHaMuKa copOLUI ra30B
MaTeMaTHYECKOTO arnapara i CTAHAAPTHRIX | Teyma 7. MoelHpOBaHUE CIOKHBIX
KOMIBIOTEPHBIX MOJENeH npu 3PHEKTUBHOM | o6rexToB
noucke nHQGopManum, aHanu3e u PereHuN
y4eOHBIX M IPAKTUYECKUX 3a]1a4 TIpoMesKyTOUHAS ATTeCTALHSI:
3auém
2. KpuTepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH M
Kommner 3aureHo He 3aureno
eHLus Broicoxuii ypoBeHb | CpenHuii ypoBeHb | Huzkuii ypoBenb | Hmxe IOpPOroBoOro
(OTJIMYHO) (xopo1o) (YAOBJIETBOPUTEIbHO) YPOBHS
(86-100 6aa10B) (71-85 6ann0B) (56-70 6a110B) (Hey10BJIETBOPUTE/b
HO)
(0-55 6asn0B)
VK-2 3Haet TpeOOBaHUS K 3Haet TpeOOBaHUS K 3HaeTTpeOoBaHuUs K He 3naer tpeboBanus

OTIpE/IeIICHUIO KpyTa 3a1a4
B paMKax IOCTaBJICHHOHN
LIEJIM; CITOCOOBI

s exTrBHOTO pemeHus
3a1a4d CpeacTBaMu
KOMITBIOTEPHOTO
MO/JIETIMPOBAHHUS C yIETOM
JICHCTBYIOIIUX MPaBOBBIX
HOPM, UMEIOIIUXCS
PECYPCOB M OTpaHUYCHUH

OTIPEJICIICHUIO KpyTa
3a/1a4 B paMKax
MMOCTaBJICHHOH IIEJIH;
croco0sI A3 PEKTUBHOTO
perieHus 3anaq
cpelncTBaMu
KOMITBIOTEPHOTO
MOJICTUPOBAHHS C
YYETOM JIEUCTBYIOIINX
MIPAaBOBBIX HOPM,

OTIpEIETICHIIO KPyra 3a1ad

K OTIPEJIEICHHI0 Kpyra

B paMKax MOCTaBJIEHHON 3aa1a4 B paMKax
LIeJIN; CTIOCOOBI MTOCTABJICHHOW  IIEeNH;
3¢ exTruBHOTO pereHus CIIOCOOBI

3a/1a4 cpeAcTBAMHU 3¢ P eKTHBHOTO
KOMITBIOTEPHOTO peneHus 3amaq
MOJIEJIMPOBAHHMS C yYETOM | CpPEICTBaMHU
JICUCTBYIOIINX IIPABOBBIX KOMITBIOTEPHOTO

HOPM, UMEIOIIIXCS MO/JIEITMPOBAHHMS c

PEeCypCcoB M OTpaHUYEHUIH,

YYETOM JAEHCTBYIOUIMX




UMEIOIUXCS PECYPCOB U
OTpaHUYEHUN, JOMyCKas
HE3HAYNTEIHHBIC OIINOKT
TIPH €€ PEeIICHUN

JIOITyCKasl CePhe3HBIC
OIMOKY TIPH €€ PeIICHUH

MPaBOBBIX HOPM,
MMEIOIINXCS PECYPCOB
U OTpaHUYEHUN

YMeer onpenensaTe Kpyr
3a[a4 B paMKax
MOCTaBJICHHOM IIeNH,
BBIOMPATh ONTHMAIIbHBIE
CHOCOOBI pelIeHus
CpeacTBaMu
KOMIIBIOTEPHOTO
MOJIENMPOBAHMUSI, UCXOS
W3 IEUCTBYIOIIUX
IIPABOBBIX HOPM,
HMEIOIIUXCS PECYPCOB U
OrpaHUYEHUMN

YMeer onpeaensits Kpyr
3a/1a4 B paMKax
ITOCTaBJICHHOH 1IN,
BBIOMPATH ONTHMAJIbHBIC
CHOCOOBI PeLIeHUs
CpeacTBaMu
KOMIIBIOTEPHOTO
MO/JICIUPOBAHUSA, HCXOS
W3 IEUCTBYIOIINX
IIPaBOBBIX HOPM,
HUMEIOIIUXCS PECYPCOB U
OTpaHUYEHUM, TOMyCKas
HE3HAYHUTEIbHBIE OIINOKH
IIPU €€ PELICHHN

YMeer onpenensaTe Kpyr
3a7a4 B paMKax
MOCTaBJICHHOM IIeNH,
BBIOMPATh ONTHMAIIbHBIE
CIIOCOOBI peIIeHHUs
cpelcTBaMu
KOMIIBIOTEPHOTO
MOJIENUPOBAHUsI, UCXOS
U3 IEUCTBYIOIIUX
IIPABOBBIX HOPM,
HMEIOIINXCS PECYPCOB U
OTpaHMYEHU, JOMmycKas
Cepbe3HBIC OLTHOKY IIPH ee
peneHnn

He ymeer onpenenars
KpYT 33/1a4 B paMKax
TMOCTaBJICHHOM IICNH,
BEIOMpATH
ONTUMAJIbHBIE
CIIOCOOBI pelIeHHs
cpelcTBaMu
KOMIIBIOTEPHOTO
MOJIENUPOBAHHUS,
HCXOAS U3
JEHCTBYIOIIUX
TIPaBOBBIX HOPM,
HMEIOIINXCS PECYPCOB
U OTpaHUYEHUuM

Bnageer HaBbIKaMu
OTIpeNIeIICHNUs KpyTa 3a/1a4
B paMKax ITOCTaBJICHHOM
1IeJTH, BBIOODA
OITUMAJILHEIX CIIOCOO0B
peHIeHI/IH CpeI[CTBaMI/I
KOMIIBIOTEPHOTO
MOJICIIUPOBAHHSI, UCXOIS
13 JEHCTBYIOIINX
MIPABOBBIX HOPM,
HUMEIOIIUXCS PECypCOB U
OrpaHUYEHUHN

Bnaneet HaBbIKaMu
oTIpeNeNIeHus Kpyra
3a1a4d B paMKax
IMOCTaBJICHHOH LIENIH,
BBIOOPa ONTUMAJILHBIX
CIoco0OB pelIeHUs
cpelcTBaMu
KOMITBIOTEPHOTO
MOJICITUPOBAHMS, HICXOST
U3 JEHCTBYIOINX
MIPaBOBBIX HOPM,
HUMEIOIIUXCS PECYpPCOB U
OTpaHHUYCHUH, TOMyCcKas
HE3HAYHUTEJIbHBIC OIIMOKU
MIpY €€ PeleHUN

Braneer HaBrIKaMu
OTIpeNIeNIeHNs Kpyra 3a/1a4
B paMKax ITOCTABICHHON
LIEJIH, BBIOODA
OINTUMAJILHBIX CIIOCO00B
peIHeHI/IH CpeI[CTBaMI/I
KOMIIBFOTEPHOTO
MOJICIIAPOBAHHUSI, UCXOIS
U3 JEHUCTBYIOIINX
MIPABOBBIX HOPM,
AMEIOIIUXCS PECypCOB U
OTpaHUYCHUM, TOTYCKas
Cepbe3HBIC OLTHOKH TIPH ee
peleHnn

He nHaBbikamu
OTIpeNIeNIeHUs KpyTa
3amad B paMKax
MOCTaBJICHHOH LIENH,
BBIOOpa ONTUMAJIBHBIX
CIIOCO0OB peIICHUS
cpelncTBaMu
KOMITBIOTEPHOTO
MOJICITAPOBAHHUS,
HCXOMS U3
JEUCTBYIOIINX
MIPaBOBBIX HOPM,
AMEIOIIUXCS PECypCOB
U OrpaHUYEHU

1IK-5

3HaeT BO3MOXKHOCTH
MIPUMEHEHHS
MaTeMaTH4eCcKOro
amnmapara u
KOMIIBIOTEPHBIX MOJENIEN
npu 3G HEKTHBHOM MOUCKE
nH}opmanuy, aHanuze u
peleHny y4eOHbIX 1
MIPAaKTHYECKUX 33139

3HaeT BO3MOXKHOCTH
MPUMEHCHUS
MaTEMaTUYECKOTO
amnmapara u
KOMIIBIOTEPHBIX MOJEIIEH
npu 3¢ HeKTUBHOM
morcke MH(opMaImm,
aHau3e U PEeIICHUN
Y9eOHBIX U
MPaKTUYECKUX 3a]1a4,
JIOITyCKast
HE3HAYMTENbHBIE OIIMOKH
MY €€ PeleHUH,
JIOTTyCKast
HE3HAYMTENbHBIE OIIMOKH
MIpY €€ PeleHUuN

3HaeT Ha CpeIHEM YpPOBHE
BO3MOKHOCTH
MIPUMEHEHHS
MaTeMaTHYECKOTr0
amnmapara u
KOMITBIOTEPHBIX
WHCTPYMEHTOB IIPH TIOMCKE
nH}opmanuy, aHanuze u
peneHny y4eOHbIX 1
MPaKTHYECKHX 33734,
JIOITyCKasi Cepbe3HbIe
OLINOKHM IIPU €€ PelIeHUN

He 3HaeT
BO3MOXKHOCTH
NPUMEHEHUS
MaTeMaTH4eCcKoOTo
anmnapara u
KOMITBIOTEPHBIX
HHCTPYMEHTOB  TpH
MOUCKE HMH(pOPMALHH,
AQHAIM3e M PCLICHUH
YaeOHBIX u
NPaKTHYECKUX 3a1a4

Ymeet ¢popMHPOBATE Y
00YYaIOIIMXCSI HABBIKH
NpUMEHEHHS
MaTeMaTHIecKoro
anmapara ¥ CTaHAapTHBIX
KOMITBIOTEPHBIX MOJIeNeH
1pu 3¢ HEKTUBHOM TTOHUCKE
nHdopmanum, ananuze u
peleHn: y4eOHBIX ’
MPaKTHYECKUX 33134

Ymeer popmupoBath y
00y4JaroInXCsl HABBIKH
NpUMEHCHHUS
MaTeMaTH4eCKOTo
anrapaTa U CTaHIapTHBIX
KOMITBIOTEPHBIX MOJIeIIeH
npy 3¢ HEeKTHBHOM
noucke nHGopmanuu,
aHaJIM3e U PelICHUH
y4eOHBIX U
MpPaKTHYECKUX 3a/1a4,
JIOTyCKast
HE3HAYMTEbHbIE OLINOKH

Ymeet popMHpPOBATE Y
00y4Jaromuxcsi HABBIKH
MIPUMEHEHHUS
MaTeMaTH4ecKoro
anmapara ¥ CTaHAapTHBIX
KOMITBIOTEPHBIX MOJIeIIeH
1pu 3¢ HEKTHUBHOM TIOHCKE
nH}opManuy, aHanuze u
peleHn: y4eOHBIX ’
MPaKTHYECKHX 3a7ad,
JIOIyCKasl Cepbe3HbIe
OIINOKH TIPY €€ PEeIIeHUN

He yMeer
(dbopmupoBaTth y
00y4JaloINXCsl HaBBIKH
MIPUMEHEHHUS
MaTeMaTU4ECKOro
anmapara u
CTaH/IapTHBIX
KOMIIBIOTEPHBIX
Mozenei pu

a3 exTHBHOM MOUCKE
nHpOpPMaNNH, aHATN3E
1 PEIIeHNH y4eOHBIX U
MIPAKTHIECKUX 3a/1a4

Bnageer  crmocoOHOCTBIO
(dopMupoBath y

Brnageet crmocoOHOCTHIO
¢opmupoBats y

Braaneer cmnocoOHOCTBIO
¢dbopmupoBats y

He BJIAJCET
CIIOCOOHOCTBIO




o0ydJalomuxcss ~ HaBBIKH
MIPUMEHEHUS
MaTeMaTHIeCKOTro
ammapaTta ¥ CTaHAApTHBIX
KOMITBIOTEPHBIX MOJENEH
pu 3¢ PEKTHBHOM TOUCKE
nHpOpPMALINN, aHaIU3e H
pemieHnr  y4eOHBIX U

MPaKTUYCCKUX 3a1a4

00y4aromuxcsl HABBIKA
IPUMEHECHHUS
MaTEeMaTHIECKOTO
ammapara U CTaHAAPTHBIX
KOMIIBIOTEPHBIX MOAEIEH
pu 3P PeKTHBHOM
noncke MH(opMaImm,
aHaJIM3€e U PelICHUH
y4eOHBIX U
NPaKTHYECKUX 3a/1ad,
JIOIyCKast
HE3HAYMTEJbHbIE OMINOKH

00y4aroInXcsl HaBBIKU
MIPUMCEHCHHUS
MaTeMaTHIeCcKOro
anmapaTa ¥ CTaHAApPTHBIX
KOMITBIOTEPHBIX MOZENEH
pu 3P PEKTUBHOM TTOUCKE
WHPOPMALINH, aHAIIN3E H
peleHny y4eOHbIX 1
MPaKTHYECKUX 3a71a4,
JIOITyCKasi OITHOKH

(dbopmupoBaTth y
00yJaromuxcsl HaBBIKU
TIPUMEHEHHS
MaTeMaTHIEeCKOTO
amrmapara u
CTaHIAPTHBIX
KOMIIBIOTEPHBIX
MoJienen npu

3¢ (GEKTHBHOM TIOHCKE
uHpOpPMAIIUH, aHATTU3C
U PCIICHUU YYCOHBIX U
MPAKTHYCCKUX 3a/1a4

3. Pacnpezlenemle OIICHOK 3a (l)Ole)I TEKYIIECro KOHTPOJIA U MPOMEKYTOYHYIO aTTECTAIUIO

9 cemectp:

Tekymuii KOHTPOJIb:
JlabopaTopHBIE PabOTHI IO TEMaM
Tema 1. HexoTopsie U3BECTHBIE MOJIENN MaTEMATHICCKON (PIBUKI
Tema 2. 3amaun XUMHYECKON KUHETHKHU
Tema 3. Maremaruueckasi TeopHsi OOpBOBI 3a CYIIECTBOBaHHE
Tema 4. MoaenupoBanue nporieccoB audGy3un U mepeHoca
Tema 5. Henuneitnble Moaenu
Tema 6. [lunamuka copOIMu ra3oB
Tema 7. MonenupoBaHue CIOXKHBIX 0OBEKTOB
Maxkcumanpaoe komdectBo Oamios o bPC - 30.

TectupoBanue

Tema 1. HexoTopbie U3BECTHBIC MOJICIA MaTEMATHICCKON (PIBHKI
Tema 2. 3amaun XUMHYECKON KUHETHKHU
Tema 3. MaremaTtrdeckasi TeOpHsi OOpPHOBI 32 CYIIIECTBOBAHNE
Tema 4. MoaenupoBanue nporieccoB audGy3un U mepeHoca
Tema 5. Henunelinsle Moaeau
Tema 6. [lunamuka copOIMu ra30B
Tema 7. MonenupoBaHue CIOXKHBIX 0OBEKTOB
MakcumansHoe konuuectBo 6amios mo BPC - 20.

Hroro 30+20=50 Gamios

[pome:xkyTounasi arrectamus - 3a4etT — 50 OaIoB.

HpOMe)KyTO‘IHaSI arrecTalud MMpoOBOAUTCS NOCJIC 3aBCPUICHUA U3YUCHUA JUCHUIIIIMHBI UJIN €€ YaCTU B q)opMe, OnpeaenﬂeMoﬁ y‘IG6HBIM
IJIaHOM OGpaSOBaTeJ’ILHOﬁ IporpaMMmsbl € HEJIbIO OUCHUTH pa60Ty 06yqa10meroc;1, CTCIICHb YCBOCHUS TCOPECTUICCKUX 3HaHPII>i, YPOBCHb

¢(hOPMUPOBAHHOCTH KOMITCTCHITHIA.

IIpenonaBarens,

NPUHUMAIOINUKA 3a4eT o0ecreunBaeT CIydailHOe pachpesielieHue BapUaHTOB 3aueTHBIX
00yYaKOIIUMHUCSI C TOMOIIBI0 OWUJIETOB W/WIM C MPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJOIHA; BIPaBE 3a7aBaTh OO0YYArOMIEMYCs

JONIOJTHUTEJIbHBIC BOIIPOCHI U 1aBATh JOMOJHUTCIIbHBIC 3aJaHU TIOMUMO TE€X, KOTOPHIC YKAa3aHbI B ounere.

3auer mpoBoaWTCS MO Omieram. B kaxkgoMm Omiere 1Ba OLEHOYHBIX CPEACTBA: YCTHBIM WJIM NHCBMEHHBIH OTBET Ha BONPOC U

MPaKTUYECKOEC 3aJaHUC.

Y CTHBIH WM THCEMEHHBIH 0TBeT — 20 6asioB.
[paktraeckoe 3amanue — 30 6aymmoB.
Hroro 20+30=50 6aynioB.

O01miee KoMM4ecTBO OAJUTOB MO AUCUMIUIMHE 32 TEKYIINH KOHTPOJIb M IPOMEXYTOoUHYI0 aTTecTaruo: 50+50=100 6amos.

CooTBeTcTBHE 0AJIJIOB U OLIEHOK:

Jlnst 3auera:

56-100 — 3auTeHO
0-55 — e 3auTeHO

4. OueHo4YHbIe CPeACTBA, NOPSIAOK UX NPUMEHEHUS U KPUTEPUM OLIEHUBAHUS
4.1. OueHoYHBIE CPEICTBA TEKYLIEro KOHTPOJIS
4.1.1. JIaGopaTopHbIe padoThI
Tema 1. HexoTopbie U3BECTHBIC MOJICIIA MATEMATHICCKON (PH3UKH
Tema 2. 3agaun XUMHYECKON KHHETUKH

3aJlaHUull  MEeXay



Tema 3. MaTtematudeckasi TeopHsi 00pbOBI 3a CYIIECTBOBAaHUE
Tema 4. MonenupoBanue mporeccoB nupdy3un u nepeHoca
Tema 5. Henunernsle MoaeIun
Tema 6. luHamuka copOLInH ra3oB
Tema 7. MoaenupoBaHHe CIOXKHBIX 00BEKTOB
4.1.1.1. ITopsigox nmpoBeaeHHsI.
JlabopaTopHbIe pabOThI MPOBOJATCS B YAChl Ay TUTOPHOM PaOOTHL.
Iepes BBIMOTHEHUEM Ka)IIO#W pabOTHI CTYACHTHI-0aKaIaBphl JOJKHBI POPA0O0OTATh COOTBETCTBYIOIIUI MaTEpHal, UCHIOIb3Ys
KOHCIICKThI TCOPETUUCCKUX 3aHATHUH, ICPUOTUUCCKUC U3TAaHNs, YICOHO-METOIIMUYCCKUE MOCOOHS U YICOHHUKH.
ITo oxoOHYaHMU 3aHATUH CTYCHTHI O(OPMIIIIOT OTUET MO KaXA0H paboTe, cOO0Aas CIeAyoNyo GopMmy:
e HawmmMmeHoBaHME TEMEI,

e Ilenb paboThr;

e 3amaHWe M COIEp)KaHHE BBHITOIHEHHOH paboTEHI,
e [lucbMeHHbBIC OTBETHI HA KOHTPOJIBHBIC BOTIPOCHL.
e  BrBozsI o mpoaenanHoii padote.

L CHuCOK UCITOJIb30BAHHBIX HCTOUYHUKOB.

4.1.1.2 Kputepun oneHMBAHUS
27-30 6a1J10B CTABUTCS, €CJIH 0O0yUAIOIIHiics:
IIpaBuiabHO BBIMONHUI Bce 3aaaHus. IIponeMOHCTpupoBasl BBHICOKMH YpOBEHb BJAJCHHS MaTepuayioM. [IposBiIeHBI MPEeBOCXOTHBIC
CHOCOOHOCTH NPUMEHSTh 3HAHUSI U YMEHUS K BBITNTOJHEHUIO KOHKPETHBIX 3a1aHHH.
22-26 6a/1J10B CTABUTCS, €CJIH 00yJaAIOIIUIACS:
[TpaBuabHO BBIOIHWII OOJBIIYIO YacTh 3afaHuH. [IpHCYTCTBYIOT HE3HAUMTENbHBIE OIIHOKU. [IpOoeMOHCTPHPOBAH XOPOIINI YPOBEHB
BJIaZICHUS MaTepruasioM. [IposBIICHBI CpeaHNE CIIOCOOHOCTH MPUMEHSTh 3HAHNS M YMECHHUS K BBIOJHEHUIO KOHKPETHBIX 3aJaHUH.
18-21 6a/j10B CTAaBUTCHA, €CJIH 00yUAIOLIUIACS:
3agaHus BHIONHWI OoJee WYeM HamoJoBHHY. IIpuCyTCTBYIOT cepbé3Hble OmMOKH. IIpomeMOHCTpHpOBaH yIOBIECTBOPHTEILHBIN
YPOBEHb BIaJeHUs MarepuanoM. [IposBIEHBI HHU3KHE CIIOCOOHOCTH HPUMEHITh 3HAHUS U YMEHHsS K BBINOJHEHHMIO KOHKPETHBIX
3alaHul.
0-17 6an10B cTABUTCS, €CJTH 00YYAIOTIHIACS:
3amaHus BBINOJHWI MEHEE YeM HamoloBUHY. IIposgeMOHCTpHpOBaH HEYJOBICTBOPUTEIBHBIN YPOBEHb BIAJCHHUS MaTEpHAJIOM.
IIposiBieHBI HeTOCTaTOYHBIE CITIOCOOHOCTH NPUMEHATH 3HAHUSA M YMEHHUS K BBIIIOJHEHNIO KOHKPETHBIX 3aaHUH.
4.1.1.3. ConepsxaHne OLIEHOYHOI'0 CpPeACTBa
Tema 1. HexoTopbie U3BECTHBIC MOJICIIA MAaTEMaTHISCKON (PU3UKU
JlabopaTopnas padota Ne 1
" JIBUKeHHEe Tel B cpesie ¢ yYeTOM TpeHus"
3amanus K 1abopaTtopHOi paboTre
1) Beimucats MaTeMaTHYECKYIO MOAEINb, OTPENIETUTH COCTaB HAOOpa BXOAHBIX ITApaMETPOB M X KOHKPETHBIE YHCIIOBBIE
3HAYCHHUS.
2) CrnpoexkTHpoBaTh MOJIb30BATENLCKUN HHTEP(DElic MporpaMMbl MOJIEIMPOBaHNs, oOpaias 0co0oe BHUMaHue Ha (HOPMBI
MPECTaBICHUS PE3yIbTaTOB.
3) pa3paboTaTh CaMOCTOATENILHO IPOTPAMMYy HHTETPUPOBAHUS CHCTEMbI OOBIKHOBEHHBIX TU(QepeHINaTbHBIX YPaBHEHHUH ¢
OLICHKOM TOUHOCTH PACUETOB.
4) IlpomsBecTy OTJIAAKY U TECTHPOBAHUE pa3pabOTaHHOI MPOrpaMMBI.
5) BBIMOJHNTH KOHKPETHOE 3a/JaHNE U3 CBOETO BapUaHTa pabOThI.
6) KadecTBeHHO NpoaHaNN3UPOBATH PE3YNIBTATHl MOAEIHPOBAHNSI.
7) Co3maTh TEKCTOBBIH OTYET MO JTA00PaTOPHON paboTe, BKITIOYAFOIITHIA:
- THTYJBHBIA JUCT (yKa3aTh Ha3BaHWE PaOOTHI, HCIIOIHUTENS, HOMEP TPYIIIBI U T.JI.);
- IOCTAHOBKY 3a/1a4¥l U OIMUCAHKE MOJEIH;
- pe3ynbTaThl TECTUPOBAHUSI IPOrPaAMMBI;
- pe3ynbTaTHl, MOJYYCHHBIE B XOJ€ BBINOJHEHHS 3aJaHUSA (B pa3iIMYHBIX (OpPMax).
BapuanTs! 3aganuit
Bapmuanr 1. [TapanroTict npeiraeT ¢ HEKOTOPOH BBICOTHI M JIETHUT, HE OTKPHIBAs IMapallioTa; Ha KaKoW BRICOTE (MIIH Yepe3
KaKoe BpeMsi) eMy CIIeyeT OTKPBITh MapamIioT, YTOOBI HIMETh K MOMEHTY IPHU3EeMIICHNUS 0€30IacCHYI0 CKOPOCTh (HE OOIBIIYI0
10 m/c)?
BapuanT 2. 3y4nTh, Kak CBS3aHa BBICOTA IPBDKKA C IUIOIMIABIO TOTIEPEYHOI0 CEUSHHS MTapaIIioTa, 9TO0BI CKOPOCTh
npu3eMIIeHUs Obula Ge30macHou.



Bapwuant 3. [IpoMmoaenupoBaTh majieHue Tela ¢ 3alaHHBIMHA XapaKTePUCTHKaMH (Maccoi, GopMoii) B pa3IUIHBIX BI3KUX
cpenax. M3yunTs BIusHNE BSI3KOCTH CPEJIbl HAa XapakTep ABIKEHUS. CKOPOCTh JBIKEHUS JOKHA OBITh CTOJIb HEBEIIHKA,
4YTOOBI KBaIPaTHYHOHN COCTABIISIONMIEH CHIIBI CONIPOTUBIICHHS MOXHO OBLIO IIPEHEOpETaTh.

Bapmuanr 4. [IpomMoaennpoBaTh MaficHre Teja ¢ 3aJaHHBIMHU XapaKTePUCTHKaMHU (MacCor, GOPMOii) B pa3IHIHBIX IDIOTHBIX
cpenax. M3ydnTs BIusSHHUE MIOTHOCTH CPEAbI HA XapakTep ABMXEHUS. CKOPOCTh ABM)KEHHS HOJDKHA OBITH JOCTATOYHO
00BIION, YTOOBI TMHEWHOW COCTABIIIONICH CHITBI COITPOTHBIICHISI MOKHO OBLIO IpeHeOperats (Ha OOJbIeii YaCTH IMyTH).
Bapuant 5. [IpoMoenupoBaTh JBIKEHHE UCCIIEA0BATEIbCKOTO 30H/a, «BBICTPEICHHOT0» BEPTHKAIBLHO BBEPX C YPOBHSA
3eMii. B BepxHell Touke TpaeKTOpUH HaJ 30HAOM PacKpbIBaeTCs MapallioT, ¥ OH IIJIABHO CITyCKAaeTCs B TOUKY cTapTa.
Bapuant 6. [IpomoenupoBaTs JBIKEHHE UCCIIEN0BATEIbCKOTO 30H/1a, «BBICTPEIIEHHOT0» BEPTUKAIBHO BBEPX C JIETAIIETO
Haja 3emiieil camonera. B BepxHell Touke TpaeKTOPHUHM HAJl 30HJOM PAaCKpBIBAeTCA MapalllloT, U OH IUIaBHO CIIyCKaeTcs Ha
3eMJIIO.

Bapuanr 7. 'myOunHas 60oM0a, ycTaHOBJIEHHAs! Ha B3PBIB Yepe3 3aaHHOe BpeMsi, cOpachIBae€TCSI CO CTOSILIETO
HETIOABIDKHO TIPOTHUBOJIONOYHOTO Kopadmst. MccienoBaTh CBA3p MEXKAY TNIyOWHOW, HAa KOTOPOH IMPOM3OWIET B3PHIB, U
(hopmoii xopmyca (cepuaeckoit, morychepruaeckoi, KaIuleBUAHOHN U T.11.).

Bapmuanr 8. 'myOunHast 60M0a, ycTaHOBJICHHAs HAa B3PHIB HA 3aJaHHOM I'TyOMHe, cCOpachBaeTCsA CO CTOSIIETO HETOABIDKHO
MPOTHUBOJIONOYHOTO Kopabis. MccmenoBats CBA3b MEXy BPEMEHEM JOCTHKEHHS 331aHHOH ITyOnHBI 1 (POPMOii KopIryca
(cepuueckoit, morycdeprnaeckon, KarIeBUIHONW U T.1.).

Bapmuanrt 9. [IpoBectn MoenupoBaHUe B3JIeTa PaKeTHl MIPpH 3HAUeHUAX mapamerpoB m0 = 2-++--10 7 kr, mxon = 2-+--10 5 kT,
aooo = 2----10 5 kr/c, Fraru = 4----10 8§ H. OTBeTHTH Ha BONPOC, IOCTUTHET JIM PaKeTa NP STUX 3HAUCHUSAX [TapaMeTpOB
NepBOi KOCMUYECKOW cKopocTH 7,8 km/c?

BapuanT 10. IIpoBectu uccnenoBanue COOTHOIIECHHUS BXOIHBIX MapameTpoB m0 u FTsru , mpu KOTOPBIX pakeTa JOCTUTHET
MepBOI KOCMUYECKON CKOPOCTH (M B COOTBETCTBYIOIINI MOMEHT HcUepIaeT roprodee). OcTaabHbIE BXOIHBIE ITApaMETPhI
(uKcHpoBaTh MPOU3BOIBHO. [loCTPONTH COOTBETCTBYIOMIYIO (pa3oByr0 Amuarpammy B nepeMeHHbIX ( m0 , Frarn ).

Bapuanr 11. Pa3zpaboraTs 1 nccinenoBaTh yCOBEPUICHCTBOBAHHYIO MOJIENb B3JIETA PAKEThI, IPHHSAB BO BHUIMaHHE, YTO
peanbHble KOCMUYECKHE PAKETHl OOBIYHO IBYXH TPEXCTYNEHUYATHIEC M ABUTATEIN PA3HBIX CTYICHEH HMEIOT Pa3sHyIo CHITy
TATH.

Bapuanr 12. [IpomoaenupoBats IBIKEHHE HCCIIEIOBATEIbCKOTO 30H/A, CHAO0KEHHOTO PAa3TOHHBIM JIBUTaTEIEM
HEeOOJIBIION MOIIHOCTH, «BBICTPEIEHHOTO» BEPTHKAJIBHO BBEPX C YPOBHS 3eMIIH. B BepxHell TOUKe TPaCKTOPHH ABUIATEINb
BBIKJIIOYAETCS, HaJl 30HI0M PacKpbIBAETCs MapallioT, ¥ OH MJIABHO CITyCKAeTCS B TOUKY CTapTa.

Bapuanr 13. IIpoMoaenupoBaTh IBM)KEHHE HCCIEIOBATEIbCKOTO 30H/A, CHA0KEHHOTO Pa3TOHHBIM JIBUraTeleM
HeOOJIBIION MOIIHOCTH, «BBICTPEIEHHOTO» BEPTHKAJIBHO BBEPX C JIETAIIEro HaJ 3emiiell camonera. B BepxHeil Touke
TPaeKTOPUH HAJ 30HIOM PacKphIBAETCs NMApallioT, U OH IJIAaBHO CITyCKaeTCs Ha 3eMIIIO.

Bapuanr 14. I'myOunnast 6omba-Topriena, cHaO)KeHHasi pa3rOHHBIM JIBHTaTelIeM, YCTAHOBJICHHAs Ha B3PHIB Yepe3
3aJJaHHOE BPEeMsI, COPachIBAETCS CO CTOAIIETO HEMOABI)KHO IPOTHBOJIOIOYHOTO Kopadiis. VccnenoBaTh CBI3b MEXIY
rTyOWHOMN, Ha KOTOPOH TpOM30HAeT B3phIB, M (opMmon Koprmyca (chepmueckoit, momychepraeckoil, KaIuIeBUIHOM H T.1I.).
Bapuanr 15. I'myOunnas 6ombOa-Toprena, cHaO)XKeHHash pa3sTOHHBIM JBUTATEIIEM, YCTAaHOBJICHHAS HA B3PBIB HA 33aHHOM
riryOrHe, cOpackIBAaeTCs CO CTOSIIETO HETIOIBIXKHO IIPOTHBOJIOIOYHOTO Kopabuis. VceineoBaTh CBsI3b MEXIy BpEMEHEM
JIOCTIDKEHUSI 3aJlaHHOW TIyOWHBI M (opMmoil kopmyca (cdepuueckoit, momychepudeckoi, KalIeBUIHON U T.1.).
Bapuanr 16. Topnena, cHaOxeHHast pa3TOHHBIM JIBUTATEJIEM, HAIIEIMBACTCS € TIOABOIHOM JIOAKH HA CTOSIINI BEPTHUKAIBHO
HaJl Hell Ha/IBOTHBIH Kopalib. MccnenoBaTh CBs3b MEXy BpeMeHeM NopaxeHus 1ieiu U Gopmoii kopiyca (chepruueckoi,
nonycheprieckoi, KaruieBUIHON U T.1.).

BapuanT 17. [TocTpouTh TpaeKTOPUH U HAUTH BpEMEHHBIE 3aBUCHMOCTH TOPU30HTAILHON 1 BEPTUKAJIHLHON COCTABIISIFOIIMX
CKOPOCTH M MIEPEMEIIECHHS [T Tejia MacCoi 1 Kr, OpOLICHHOTO MO YoM 45° K TOPU30HTY ¢ HaYaIbHOM CKOPOCThIO 10 M/C:
1) B Bo3yxe; 2) B Bozte. CpaBHUTB pe3yJIbTaThl C TEMH, KOTOPbIE MOJIYYHIIUCH ObI 0€3 ydeTa CONPOTHBIICHUSI CPE/Ib
(TocyiegHNE MOXKHO MOJTYYUTH JTHOO YHCIICHHO U3 TOW K€ MOJIENH, TH00 aHATUTHYECKH).

BapuanT 18. HaliTu BUJ 3aBUCMMOCTH TOPU3OHTAJIbHOW JJMHBI TOJETA Tela U MAKCUMAIbHOHM BBICOTHI TPAEKTOPUH OT
OJTHOTO M3 KO3((PHIIEHTOB CONPOTHBIICHUS CpeAbl, PUKCHPOBAB BCE OCTalIbHBIE ITapaMeTpsl. [IpeacTaBuTh 3Ty 3aBUCUMOCTD
rpaduyYecKn ¥ 0A00paTh MOAXOISIIYI0 AaHATUTHIECKYIO (POPMYITY, OTIPEIEIUB €€ ITapaMeTPhl METOJIOM HaUMEHBITHX
KBa/IpaTOB.

Bapmuanr 19. Pazpaborats Mozenb MoJBOTHON OXOTHI. Ha pacCTOSHUM I TIOJ YTIIOM 000100 TIOJJBOTHBIN OXOTHHUK BHIHT
HETIOIBIDKHYIO aKyily. Ha cKoibko METpoB BbIIIE Hee HaJ0 LEIUThCS, 9TOOBI FapITyH Homai B [eib?

BapmuanT 20. ITocTaBuTh ¥ pelInTh 3a7aqy O M0IBOIHON OXOTE MPH JOMOJHUTEILHOM YCIOBHHU: aKyJla JBIKETCS.

Bapuanr 21. IIpoMonennpoBaTh ABMKEHHE HCCIIEOBATEIBCKOTO 30HJIA, «BBICTPEICHHOTO)» IO YIJIOM K TOPH30HTY. B
BEPXHEH TOYKE TPACKTOPUH HAJ] 30HAOM PACKpPHIBAECTCS TOPMO3HOHN IMapamItoT, 3aTeM 30H/ IUTaBHO JBIKETCS 10 3EMIIH.
Bapuanr 22. I'myOunHas OomOa, ycTaHOBICHHAs Ha B3PHIB depe3 3aJaHHOE BpeMs, cOpachIBaeTcsi C JBHKYIIETOCsS
MPOTHBOJIOIOYHOTO Kopabist. MccienoBats CBSI3b MEXKAY TIIyOMHOW, Ha KOTOPOH MTPOU30HIET B3PHIB, IPOUICHHBIM
paccTosiHIeM O TOpH30HTaNN 1 (HopMoit kopryca (chepuueckoit, noychepruieckoi, KaruileBUIHOM U T.11.).

Bapuanr 23. 'myOunnas 6omba-Topresa, cHaOXeHHas pa3rOHHBIM JIBUTATEJIeM, YCTaHOBJICHHAS HA B3PBIB HA 33/1aHHOM
riryOrHe, cOpackIBaeTCs ¢ ABMIKYILETOCs MPOTHBOJIOAOYHOT0 KOopabdis. MccinenoBars cBA3b MKy BPEMEHEM JOCTHKEHUS
3aJ1aHHOM TIIyOMHBI, TPOMICHHBIM PacCTOSHUEM 110 TOPU30HTAIN U (hopMoii kopryca (chepruueckoi, norychepnieckon,
KaIUIeBUHOH U T.11.).

Tema 2. 3aaun XUMHUECKON KHHETHKHU
JlabopaTopnas pabota Ne 2 "MozenupoBaHne IBHKEHNSA HEOSCHBIX T U 3apsDKECHHBIX 9acTHI"
3ananus k mabopaTropHoit paboTe



1) Beimucate MaTeMaTHYECKyl0 MOJEINb, OMPEACIUTh COCTaB HaOOpa BXOJHBIX MAapaMETPOB M MX KOHKPETHBIC YHCIIOBBIC
3HAYCHMUS.
2) [IpousBecTn 0be3pa3MeprBaHre U HAWTH HAOOp 3HaUEHUH Oe3pa3sMEepHBIX MTApaMETPOB.
3) CripoeKTHpOBaTh IMOJIB30BATEIBCKUI HHTEPQEIC MPorpaMMbl MOICITHPOBAHIS, o0parias ocoboe BHUIMaHuEe Ha HhopMy
MPE/ICTABICHUS PE3YJITATOB.
4) PazpaboTaTh caMOCTOSITEIBHO NIPOTPAMMY HHTETPHPOBAHUS CHCTEMBI OOBIKHOBEHHBIX TU(GepeHIHaIbHbIX YPaBHEHUI
MetoaoM Pynre-Kytra 4-ro nopsaxa.
5) IlpousBectu OTIaAKY ¥ TECTUPOBAHHUE MOJHOM MPOrPaMMBI.
6) BbIMoIHUTE KOHKPETHOE 3a/laHie U3 CBOETO BapuaHTa PaOOTHI.
7) KauecTBeHHO NpoaHATN3UPOBATh PE3YIbTATHl MOJECIUPOBAHUS.
8) Co3naTh TEKCTOBBIH OTYET IO JIAOOPATOPHOIT paboTe, BKIIOYAIOIINIA:
* TUTYJIBHBIH JIUCT (Ha3BaHKE pabOThI, HCIIOJIHUTENS, TPYIINY H T.1.);
* [IOCTAHOBKY 3aJa4H U OTIIMCAHNE MOJEIIH;
* PE3yJIBTAaTHl TECTUPOBAHUS IPOTPAMMBI;
* pe3yIbTATHI, TIOYICHHBIC B XO/I€ BEITIOHEHU 3a1aHus (B pa3auaHOi Gopme);
* Ka4EeCTBEHHBIH aHAJIN3 PE3yIbTATOB.
BapuanTs! 3ananuit
Bapmuanrt 1. Haiiti TpaekTopuio ABIKEHHS Tella Maccol 1 T, Hecymero 3apsa BemmauHoit q = 10 -2 K, B mone 3apsina
BesinanHoit Q = 5++--10 -2 K. HauaneHoe paccTosiHue Mexay 3apsaamu | M, HadanbHast ckopocts paBHa 10 -1 M/c u
HarpasieHa 1noj yriom 30° k ocH, coeuHsIoMmeN 3apaasl. [IpoBecTi MoienupoBaHue IS Ciiydast 3apsAA0B OJJHOTO 3HAKa.
Bapuant 2. B ycnoBuax mpensiaylied 3aiaqd IMPOBECTH MOJEIHPOBAHUE IUIS CITydasl 3apsA0B Pa3HBIX 3HAKOB.
BapuanT 3. Pa3paboTats MOJenb IBUKEHUS IPAKTHYECKH HEBECOMOH 3apsHKEHHOMN YaCTHIIBI B JJIEKTPUIECKOM TI0JIE,
CO3JJaHHOM CHUCTEMOH IBYX (PMKCHPOBAHHBIX B IIPOCTPAHCTBE 3apsDKEHHBIX TeJl, B ClIydae KOT/ia 3apsDKEHHBIE Tea
HaXOAATCS B OJHOM TUNIOCKOCTH U B HEH e HAXOANUTCA ABMKYIIAsICs YacTUIIA.
Bapuanr 4. Pazpabortats Mozenb IBIKEHHS IPAKTHIECKH HEBECOMOM 3apsKEHHOHM YaCTHIIBI B AIEKTPUYECKOM 101,
CO3JJaHHOM CHCTEMOH YeThIpeX (PMKCHPOBAHHBIX B IPOCTPAHCTBE 3apsHKCHHBIX TEN, B CIydae KOTAA 3apsKEHHBIC Tella
HaXOAATCS B OJJHOM TUIOCKOCTH U B HEH e HaXOANTCA ABMKYIIAsICs YacTUIIA.
[ Bapuant 5. MMeercs HemoABM)KHas 3apsKEHHAas yacTHLA ¢ 3apsaaoM Q u
-7 T sKpaH. B Touke A skpaHa HaXOAUTCS MUIlIEHb. [Ipyu KaKuX COOTHOLIEHHSIX
BEJIMYMHBI HaudanbHOM ckopocTH V0 IBIDKYyIIEHCS YacTHUIlBI (3apsa q) U
yria MpULIEIUBAaHUS O OHA MOMAAeT B MUILIEHB? 3apsAapl 4acTUI] —
d  Pa3HBIX 3HAKOB.

Bapuanrt 6. To xe ycnosue, A
YTO U B MpEebIAYyLIEH 3aade, = Vo
HO pAacHOJIOXEHHE YacTHUIl U 4 Tl

9KpaHa COOTBETCTBYET ;\ A e
MPUBEJICHHOMY PUCYHKY; 3apsAbl YACTHI] MIMEIOT OJJMHAKOBBIE 3HAKH. ?_ B
Bapuanr 7. IIpomMoaenupoBaTh JBUKEHUE 3apsDKEHHOM YacTUIBI MEXIY A a
TUTaCTUHAMU TUIOCKOTO KOHJeHcaTopa. [loe KoHeHcaTopa cuuTaTh T i
OJTHOPOJTHBIM, Ha4aJIbHasi CKOPOCTh YAaCTHIIbI HAIIPaBJICHA TTapaJlIeNbHO IUTaCTHHAM. YacTHIly CUMTATh NPAaKTHYECKN
HEBECOMOM.
Bapuanr 8. [IpomMozenupoBaTh qBIKEHHUE JIETKOTO (IPaKTUYECKH HEBECOMOT0) 3apsHKEHHOTO Teja chepraeckoid GopMbl
MEXKIY 'OPU30OHTAJIBHBIMU IUIACTUHAMMU IIJIOCKOT'O KOHJICHCATOPAa C YUCTOM COIPOTUBJICHUA BO3AYXa, HAXOAAIICTOCA MEXKAY
IJIaCTHHaAMMU.
BapI/IaHT 9. Jlerkas 3apsHKCHHAs YacTrlla nmaaacT BEPTUKAJIbHO BHU3 (HOI[ BIIMAHHUEM CHIIbI TSDKCCTI/I) Ha OJHOMMECHHO
3apsOKEHHYI0 TIACTHHY (HavallbHAas CKOPOCTh 00ECTIeYMBAET JBUKEHHE BHU3 HE3aBHCHUMO OT COOTHOIICHHUS CHIIBI
TSDKECTH W CHJIBI 3JIEKTPOCTATHIECKOTO OTTaNKkuBaHuA). [IpoMoienpoBaTh ABHKEHNE YaCTHIBI, CUUTAs [I0JIE, CO3/IaHHOE
TUIACTUHOM, OZTHOPOHBIM.
Bapuanr 10. Jlerkas 3apspkeHHas 4acTHIA BIETAET B OAHOPOAHOE TI0JIE, CO3JJaHHOE TOPU30HTAILHO PAcIIOI0KEHHBIMU
IUTaCTUHAMU KOHJIeHcaTopa. [IpoMoienpoBaTh ee TpaeKTOPHIO, YIUTHIBAs CHITY TSXKECTH U 3JIEKTPOCTATHYECKYIO CHITY.
Bapuanr 11. To xe, 4To 1 B IpebIAYyIIIEM BapHaHTe, HO IUTACTHHBI KOHAEHCATOPA PACTIONOKEHBI BEPTUKAIBHO.
BapwuanT 12. To xe, uTo u B BapuanTte |1, To IIacTHHBI KOHAECHCATOPA PACHOI0KEHBI HAKIOHHO.
Bapwuant 13. Halitu TpaekTopuio mosiera KOMeThl, 3ayiereBmieli B COJHEUHYIO CHCTEMY, Y KOTOPOW Ha PACCTOSTHUU OT
Conama 100 actporomudeckux eaunuil (1 a.e. = 1,5----1011 m ~ paccrosaue ot 3emuu g0 CosHna) ckopocth (Vv =10 km/c)
HampaBJieHa 1oJ] yriioM aooo = 30° k ocu «kometa —CouHIey. SIBIseTcs i 3Ta TpaeKkTopus 3aMkHyTou? Ecim «may», To
CKOJIBKO JUTUTCS JUIA Hee Mepuos mojera?
Bapuanr 14. B ycnoBusix npensiayiiei 3a1aun 1mo1o0paTh TO 3HaYEHUE yIiia o, IPU KOTOPOM TPASKTOPHsI N3 HE3aMKHYTOH
MPEBPAIIAETCs B 3aMKHYTYIO (CKOPOCTb V (JMKCHPOBAHa).
Bapuanr 15. B ycnoBusix 3aauun u3 Bapuanra 14 mono0pars To 3Ha4€HHE CKOPOCTH V, IPH KOTOPOM TPaeKTOPHS U3
HE3aMKHYTOH NpeBpamiaeTcs B 3aMKHYTYIO (YToJl o (pUKCHPOBaH).
Bapuanr 16. IIpoBepuTh B KOMIBIOTEPHOM KCIIEPUMEHTE BBITOJIHUIMOCTH BTOPOTO 3akoHa Kerepa, onpenesnsioimero
JIBIDKEHNE HEOECHBIX Tel 110 3aMKHYTOH TPaeKTOPHH.
Bapuant 17. IIpoBepurh B KOMIBIOTEPHOM 3KCIIEPUMEHTE BBIIOJIHUMOCTh TPEThEro 3akoHa Keruiepa, onpenernsroero
JIBIKEHHE HEOECHBIX TEJl TI0 3aMKHYTOUW TPACKTOPHUH.
BapmuanT 18. IlpomoaennpoBaTs TPaeKTOPHUIO ABIKEHHS MAJIOTO KOCMHYECKOT0 armapara, 3aiyckaeMoro ¢ opra
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KOCMHYECKOH CTaHIMH, OTHOCUTEIBHO 3eMIH. 3aIyCK OCYIIECTBISIETCS ITyTEM TOJIYKA B HANIPABJICHUH, IPOTUBOIIOI0KHOM
JBIDKCHUIO CTaHIMH, 1T0 KacaTelIbHOH K ee opouTe.

Bapuanrt 19. IIpomoaennpoBaTs TPaGKTOPHIO ABMKEHHS MaJIOr0 KOCMHUYECKOT0 allapara, 3airyckaeMoro ¢ bopra
KOCMHYECKOH CTaHINH, OTHOCUTEIBHO 3eMJIH. 3aIyCK OCYIIECTBIISIETCS MyTEM TOJIYKA B HANPABJICHUH, COBIAIAIOIIIM C
HaIpaBJIeHUEM JIBI)KCHHS CTAaHIIUH, TI0 KacaTEeIbHON K ee opOuTe.

Bapuanr 20. Kak Oyner BBITJIALETH IMOJIET MCKYCCTBEHHOTO CITYTHHKA 3E€MIIH, €CIIH yYecTh BO3MYIIAIOIIEe ACHCTBHIE
JIynn1?

Bapuanr 21. Paspaborath u peanu3oBaTh MOJENb ABHKEHHSI MCKYCCTBEHHOTO CITyTHHKA 3€MIIH IIPU YUeTe BO3JCHCTBHA
Ha HEero MaJioil MOCTOSTHHOW CHJIbI, 00YCIIOBJICHHOHN «COJIHEUHBIM BETPOMY.

Bapuanr 22. Cuuras, 4ro nsuxeHue JIyHbl BOKpYr 3eMJIM IPOUCXOIMUT MPAKTUUECKH M0 KPYyroBoii opoure,
MPOaHAM3UPOBATh BO3JIEHCTBHE Ha 3Ty OpOUTY co cTopoHsl COJHIA U1l MAJIOTO Y4acTKa JBHKECHUSL.

Bapuanr 23. IlpoaHanu3upoBaTh OCOOEHHOCTH JABMKEHHS HCKYCCTBEHHOTO CITyTHHMKa 3€MIIH, JIBHXKYLIETOCS
MPaKTUIECKH TI0 KpyroBoi opOute Ha BeicoTe mopsaka 300 KM, CBSI3aHHBIE C MaJIBIM COTIPOTUBIICHHEM aTMOC(EPHI.
Bapuanr 24. IIpoanamm3upoBaTh U3MEHEHHE KPYrOBOH OpOWTHI acTepomna, IBIKymerocss Bokpyr CoiHma, mox
BIIMSTHUEM BYJIKaHWYECKOTO BBIOpOCa C €ro MOBEPXHOCTH.

Tema 3. MaremaTtudeckas Teopust OOpbOBI 3a CYIIECTBOBAHNE
Jlabopatopnas padora Ne 3 MOJAEJIMPOBAHME ABTOBOJIHOBBIX ITPOLIECCOB
1. 3agaua: VimMeeTcsa AByMepHasi aKTHBHAs Cpeia, COCTOSIIAs U3 3JIEMEHTOB, KaKIBIN U3 KOTOPBIX MOYKET HAXOAUTHCS B TPEX
Pa3IMYHBIX COCTOSIHUSIX: ITOKOE, BO30YXIeHUH U pedpakTepHOCTH. [Ipi OTCYTCTBUY BHEITHETO BO3JCHCTBHUS, SIIEMEHT
HaXOJIMTCS B COCTOSIHUM MOKOsI. B pe3ysibrare Bo3IeCTBHS 2JIEMEHT NEPEXOAUT B BO30YKAEHHOE COCTOsIHUE, MPUOOpeTas
CHOCOOHOCTH BO30YK/IaTh COCEIHHE 3JIeMeHThI. Uepe3 HEKOTopoe BpeMsl Iociie BO30YKICHUS AJIEMEHT MEePEKIIoYacTcs B
COCTOSTHHE pe(ppaKTEpPHOCTH, HAXOIACH B KOTOPOM OH HE MOXKET OBITh BO30Y K/IeH. 3aTeM 3JIEMEHT caM BO3BpaliaeTcs B
HCXOZHOE COCTOSIHHE ITOKOSI, TO €CTh CHOBA IIPUOOPETAeT CIIOCOOHOCTH MEPEXOANTH B BO30y K IeHHOE cocTostHue. HeoOxonumo
IIPOMOJICITUPOBATH MPOLIECCHI, TPOUCXOASAIINE B JBYMEPHOI aKTHBHOW CpeJie IIPU pa3IndHBIX apaMeTpax cpelpl i Ha9adbHOM
pacIpeaeneHI: Bo30YKICHHBIX JJIEMEHTOB.
2. Teopus. Paccmotpum 06001mennyo Moaens Bunepa - PozenOmora. MbICIEHHO pa3o0beM 3KpaH KOMIBIOTEPA HA 3JIEMEHTHI,
oTpeieTIsieMble HHAEKCAMU 1, j 1 00pa3yIoIUMH ABYMEPHYIO ceThb. [IycTh COCTOSTHIE KaXKI0T0 3JIEeMEHTa ONHCHIBAeTCs (pazoif
yi,j (t), 1 KOHIIEHTpalKel akTHBaTOopa uij (t), T/e t -- TUCKPETHBI MOMECHT BPEMEHH.
Ecnu sneMeHT HaXOAMTCS B IIOKOE, TO OylleM CUUTaTh, 4To Yi,j (t) = 0. Ecnu BcaeactBue 6M30cTH BO30YKICHHBIX JIEMEHTOB
KOHLEHTpPAIHs aKTHBATOPa Uij (t) IOCTUraeT MOpPOroBOro 3HaueHHs h, To 2JIeMEHT BO30YyKAaeTcsl U IEPEXOAUT B COCTOSIHUE 1.
3areM Ha CIIEAYIOIIEM Ilare OH NepeKIIoYacTCs B COCTOSHUE 2, 3aTe€M -- B COCTOSHHE 3 U T.1., OCTaBasiCh IIPU ITOM
BO30YXIICHHBIM. JIOCTUTHYB COCTOSIHHUS I' 3JICMEHT IMIEPEXOUT B COCTOSHUE pedpakTepHocTH. Uepes (s - r) maros mocie
BO30YIK/IEHHSI DJIEMEHT BO3BPALIAETCS B COCTOSIHIE MOKOS.
Bynewm cautath, 4TO IpH NEpexo/ie U3 COCTOSHUS S B COCTOSIHUE NMOKOst 0 KOHIICHTpAIMs aKTHBaTopa craHoButcs pasHoi 0. [Tpn
HaJIMYMH COCETHET0 3JIEMEHTA, HaXOASAIIErocsi B BO30YK/ICHHOM COCTOSIHIM, OHA yBennunBaercs Ha 1. Eciu p Ommkaifmmx
cocezieit BO30y»K/I€HbI, TO HA COOTBETCTBYIOIIEM IIIare K MpeblIylieMy 3HaYeHUIO KOHIIEHTPalluy akTHBAaTOpa puOaBiseTcs
YKCII0 BO30YKAECHHBIX cocesiell: uij (t + At) = uij (t) + p.
MO>KHO OTpaHHYHTHCS YIETOM ONMKaNIINX BOCBMU COCEAHUX 3JIEMEHTOB.
3. Anroputm. {15 MOZeIMpOBaHMS AaBTOBOJTHOBBIX IIPOLIECCOB B aKTUBHOH cpezie He00X0IMMO COCTaBUTh LIUKII TI0 BpEMEHH, B
KOTOPOM BBIYHUCIIAIOTCA (a3bl JIEMEHTOB CPeJibl B OCIEAYIONIIEe MOMEHTHI BpPEMEHH U KOHIICHTPAIlUs aKTHBAaTOPa, CTUPAETCA
IpeaslayIee pacipeaeaeHne Bo30yKACHHBIX 3JIEMEHTOB U CTPOUTCS HOBOE. ANTOPUTM MOJIENH MPEICTaBICH HIXKE.
1. 3anaroT YMCII0 3JIEMEHTOB aKTUBHOW CpeJibl, €¢ MmapaMeTphl s, I, h, HayaabHOe pacrpeesieHne BO30YyKISHHbIX 2JIEMEHTOB.
2. Havayo nukina o t. /latot npupaiieHue no BpeMeHH: epeMeHHO t TpUCBanBaloT 3HaueHue t + At.
3. [lepebuparoT Bce 3JeMEHThI aKTHBHOW CpeJibl, onpeesisist ux ¢Gasbl yi,j (t + At) u KOHIEHTpaluio akTHBaTopa ui,j (t + At) B
MOMEHT t + At.
4. OunIaoT 3KpaH 1 CTPOST BO30YKAECHHbIE JIEMEHTHI aKTHBHOH CPEJIBI.
7. BosBpanienue k onepanuy 2. Ecian MK 110 t 3aKOHYMIICS, -- BBIXO/ U3 UK.
4. KomnbrotepHas nporpamma. Hike mpezcraBiieHa mporpaMMa, MOJEIMPYIOIast aKTHBHYIO Cpely U MMPOMCXOAAIINE B HeH
mporiecckl. B mporpaMMe 3a1aHpl HadaIbHBIE 3HaUYSHUS (Dasbl yi,j (t + At) BceX 2JIeMEHTOB aKTHBHOM CPEIIbl, a TAK)KE UMEETCS
LUK IT0 BPEMEHH, B KOTOPOM PaCUUTHIBAIOTCS 3HAYCHUA Yi,j (t + At) B cieqyrontuii MOMEHT t + At i OCYIIECTBIIAETCS
rpaduyueckuii BEIBOJ pe3yIbTaToOB Ha 3KpaH. [lapamerpsl cpenpi r =6, s = 13, h =5, To ecTh Kaxablil 3JIEMEHT KPOME COCTOSTHHS
TTOKOSI MOXET HaXOJUTHCS B 6 BO30YKICHHBIX COCTOSTHUAX M 7 COCTOSTHUSIX pedpakrepHocTH. [loporoBoe 3HaueHME
KOHIIEHTPAIMH aKTUBATOpa paBHO 5. [IporpaMma CTpOHUT OJHOPYKABHYIO BOJIHY, OCIIMIUIATOP M MPEMSTCTBHE.
Program PROGRAMMAG;
uses dos, crt, graph;
Const N=110; M=90; s=13; r=6; h=5;
Var vy,yy,u :array[1..N,1..M] of integer;

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

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



setcolor(8); setbkcolor(15);
(* y[50,50]:=1; { OnuHounas BonHa } *)
For j:=1to 45 do { OnHopykaBHas BoJIHA }
For i:=1to 13 do y[40+i,j]:=i;
(* Forj:=1to Mdo { ABypykaBHas BoyiHa }
Fori:=1to 13 do begin  y[40+i,j]:=i;
If j>40 then y[40+i,j]:=14-i; end; *)
Repeat
If k=round(k/20)*20 then y[30,30]:=1; {Ocuunmnsarop 1}
(* If k=round(k/30)*30 then y[20,50]:=1; {Ocrsitop 2} *)
For i:=2 to N-1 do For j:=2 to M-1 do begin
If (y[i,j]>0) and (y[i jl<s) then yy[i,j]:=y[i,j]+1;
If y[i,j]=s then begin yy[i,j]:=0; u[i,j]:=0; end;
If y[i,j] <> 0 then goto met;
For ii:=i-1 to i+1 do For jj:=j-1 to j+1 do begin
If (y[ii,jj]>0) and (y[ii,jjl<=r) then ui,j]:=u[i,j]+1;

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

For i:=21 to 70 do begin
yy[i,60]:=0; yy[i,61]:=0; {IIpenstcTBHE}
circle(6*i-10,500-6*60,3); circle(6*i-10,500-6*61,3); end;
Fori:=1to N do For j:=1to M do
begin y[i,j]:=yy[i,j]; setcolor(12);
If (y[i,j]>=1) and (y[i,j]<=r) then circle(6*i-10,500-6*},3);
setcolor(8);
If (y[i,j]>6) and (y[i,j]J<=s) then circle(6*i-10,500-6%},2);
end,;
until KeyPressed;
CloseGraph;
END.
5. 3aaHus 71 CAaMOCTOATENBHOTO PELICHHUS.
1. Tlomy4unTe MOAEIb OJMHOYHOM BOJHBI BO30Y K AeHHs. /Il 3TOr0 TOCTATOYHO OJIUH U3 3JIEMEHTOB aKTHBHOMN CPE/Ibl IEPEBECTH
B BO30YKJICHHOE COCTOSTHHE.
2. [Ipomopenupyiite ceputo aBTOBOJH. J[jisi 3TOr0 HE0OX0MMO, YTOOBI OJIMH U3 3JIEMEHTOB COBEpPLIAT EPHOINIECKIE
KOJICOaHUs, TO €CTh aBTOMATHIECKH Yepe3 3aJaHHOE YUCIIO [IaroB MEPEeXoAri B BO30ykIeHHoe cocTostHue 1. Takoit ameMeHT
Ha3bIBAETCS OCUMIIIATOPOM. /115l mostydeHrs cepun aBTOBOJIH CIIEyeT aKTUBU3UPOBATh CTPOKY ¢ moMmeTkoi "Ocumsuiarop 1".
3. [IpomopenupytiTe TUPPAKINIO aBTOBOIH. J{J1s1 3TOT0 HEOOXOIUMO CO3/1aTh BOJIHY, Ha ITyTH KOTOPOH PACIOIOKECHO
MPEISATCTBHE, HAIIPUMED, HETIPO3PAYHBINA 3KPaH, COCTOSIINN U3 HEBO30YKIAIOUIIXCS SJIEMEHTOB, PAaCIIONI0KESHHBIX BIIOTh
MPSIMO U BCETIa HAXOIAIINUXCSI B COCTOSHUM 0.
4. UzyuuTte pacrpocTpaHeHHE aBTOBOJH B ABYMEPHOW Cpefie, COMepIKAIeH Ba MapalIeIbHO PACIIONOKEHHBIX SKpaHa Wi
9KpaH ¢ oTBepcTHeM. [IpoHabironaliTe aHUTMIIALINIO aBTOBOJIH, PACIIPOCTPAHSIOMINXCS HABCTPEUy APYT IPYTY.
5. Ilpomozenupyiite 3 GeKT CHHXPOHU3ALUH, COCTOSIINN B TOM, YTO MPU HAIMYUH JBYX WU OOJiee NCTOUHMKOB aBTOBOJIH
IIPOUCXOUT UX B3aUMO/IEHCTBHE, B pe3yIbTaTe KOTOPOI'O BEICOKOYACTOTHBIE HCTOUHUKH MO/IaBIISIIOT HU3KOYACTOTHEIE. B KoHIE
KOHITOB HACTYMAET CHHXPOHU3AIHS KOJIEOAHHI SJIEMEHTOB CPE/Ibl: KoJieOaHusl MPOUCXOSAT C YACTOTOM, paBHON 4acTOTe
BBICOKOYACTOTHOT'O HCTOYHHUKA. YTOOBI IPOHAOIIOIATE 3TO SIBIICHHE Ha SKpaHE KOMIIBIOTEpa, CIIEAYeT CMOJICMPOBAThH JIBa
OCHIJIIATOPA, PadOTAOIINX Ha pa3HBIX YacToTaX. JJIs 3TOro He0OX0JUMO aKTHBH3HPOBATH ONIEPATOPHI C TOMETKAMHU
"Ocummsitop 1" u "Ocummnstop 2".

6. [Ipomozenupyiite 00pa3oBaHHE OJHOPYKABHBIX CHHPaIbHBIX BOJIH. CriUpalibHBIE BOJHBI 00pa3yloTcs Ha Kpasix ppoHTa
BOJIHBI, IO3TOMY U1l MOJEINPOBAHUS ITOTO Iponecca HeoOX0UMO B OJI0Ke Ha4albHBIX YCIOBHI 3a1aTh IJIOCKYIO BOJIHY,
(pPOHT KOTOPOI OOpBIBAETCS B CEPEIMHE SKpaHa.

7. Ilpomoznenupyiite 0Opa3zoBaHUE ABYXPYKaBHBIX CITUPAIbHBIX BOJIH.

8. M3yunTte 3aBHCUMOCTb YaCTOTHI BPAIlleHHs] OJJHOPYKABHOHM CIMPaJIbHOM BOJHBI OT ITapaMeTpoB cpensl (T, s, h). [Toropure
9TOT BBIYHUCIIUTENBHBIN 3KCIIEPUMEHT Ul ABYXPYKAaBHOMN BOJIHBL.

9. [Ipomozpenupyiite B3anMoAeHCTBHE CIIMPaIbHBIX aBTOBOJIH C aBTOBOJIHAMH, BHIPA0ATHIBAEMBIMH OCIIMIIISITOPOM,
KOJICOTIOMIMMCSI ¢ HU3KOH 9aCTOTOM.

10. UccnenyiitTe pacupocTpaHeHHe U aHUTHIBIIAIO OJAMHOYHOTO UMITYJIbCa B OJJHOMEPHOW aKTUBHOH cpe/ie.

11. UzyuauTte pacmpocTpaHeHNE aBTOBOIH B OJTHOMEPHOW aKTUBHOH cpelie IPH HATHINH OCIIIIIATOPA.

12. TIpomojenupyiite pacrpocTpaHEeHHUE OJJHHOYHOTO UMITYJIbCa B OJIHOMEPHOI aKTHBHOMW CpeJie, MOCIEHHUIA DIIEeMEHT KOTOPOi
KOHTaKTUPYET C NEPBBIM.

13. Co3zpnaiiTe KOMITBIOTEPHYIO MO/IEIIb PACIIPOCTPAHEHHSI aBTOBOJIH B TPEXMEPHOIT aKTHBHOM cpejie.
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Tema 4. Henunelnsie Moaean
Jlabopatopnas padota Ne 4 MOJAEJIMPOBAHUE PACIIPOCTPAHEHU S BOJIHBI
1. 3anaua. meeTcst HenpepbIBHAsI OTHOMEPHAs yIpyras cpesia. 3aaHbl KojeOaHusl OTAEIbHBIX JIEMEHTOB CPEIbl K CKOPOCTh
pacipocTpaHeHus Bo3MyIeHHs. HeoOXoaumMo pacuuTaTh CMELICHHS 3JIEMEHTOB CPEZbl B MOCIIEAYIONINE MOMEHTHI BPEMEHH.
2. Teopus. 3anuieM BOJIHOBOE YpaBHEHHE:
d2&/dt2=v2d2&/dx2,
rze v -- ¢pa3oBas CKOpocTh BOTHBL. CKOPOCTH 000 TOUKH cpeibl B MOMEHT t+dt cocTaBmser:
n(t+dt) =d&(t+dt)/dt=d&(t)/dt+d(dE(t)/dt)= n(t)+v2(d2&/dx2)dt.
Pa3zo6bem cpery Ha N 371eMEHTOB paBHOM JUIMHBI C MIAaroM h, cMeleHne KOTOphIX U3 TI0JIOKEHUS paBHOBECHUsI 0003HAUYUM Yepe3
&irne i=1,2, ..., N -- HomMep 31emenTa. CKOPOCTD i--I'0 3JIEMEHTa B MOMEHT t+At paBHa:
Ni(t+At)=ni(t)+ Bi(t+At)At,
rae 0i(t+At) -- ycKOpeHue i--0ro 3JIeMEHTa:
Oi(t+At)=v2(Eit+1- 2Ei+Ei-1)/h2.
Torna cMmenieHue i--0ro 3JeMeHTa B MOMEHT BpeMeHH t+At U3 MOJI0KEHHsI pAaBHOBECHS COCTABIISIET
Ei(t+A)=Ei(t)+ ni(t+At)At.
3. AnroputmM. [ mocTpoeHus "MOMEHTaIBHON (oTorpadui BOIHEL" B MOCIEAYIOMIAE MOMCHTH BpEMEHN HEOOXOIMMO
COCTaBUTH IIUKJI 110 i, B KOTOPOM TI€peOHParOTCs BCE IIIEMEHTHI CPE/Ib, BEIYHMCIIIOTCS MX CMEIIECHHS U3 MTOJI0KEHHS PAaBHOBECHS.
IMocne sTorO CTHpaeTcs npeAblIyInas MOMEeHTaIbHas (oTorpad¥st BOTHEI M CTPOUTCS HOBas. DTOT LUKJI TOJDKEH HAXOIUTHCS
BHYTPH [MKJIA TI0 BpEMEHH. AJITOPUTM MOJEIH MPEICTABICH HIXKE.
1. 3anarot uncino 3neMeHToB N, CKOPOCTh PACTIPOCTPAHEHHUS BOJIHBI, 4 TAKXKE yPaBHEHHS KOJICOaHUI OTAEIBHBIX HJIEMEHTOB
cpenbl (Hanpumep: E[1]:=2*sin(t).
2. Havayo nukna o t. /larot npupaiieHie no BpeMeHH: IepeMEHHO# t TpHCBauBalOT 3HaYCHHUE t+At.
3. BEIMHCIAIOT CMELIeHUE IIEMEHTOB CPEJIbl, KOTOPBIE KOJIEOIIOTCS 110 3aaHHOMY 3aKOHY.
4. B nukie nepeduparorcst Bee aneMeHTs oT 2 10 N-1. [Ipu aToM 3anuchIBaroT 3HaYeHUs cMeleHuit Xi[i] B maccuB xxii[i] u
BBIUUCIIAIOT CKOPOCTH JIEMEHTOB B MOMEHT BpeMeHH t+At:
Ni(t+At)=ni(t)+ v2[(&i+1-2&i +&i-1)/h2]At.
3amuchiBas UX B MaccuB etali].
5. B nukiie nepebuparoTcs BCe IEMEHTHI U BBIYUCISIOTCS HX CMELIEHUs 10 hopMyIIe:
Ei(tHA)=Ei(t)+ ni(t+At)AtL.
6. B nukiie nepeOuparoT Bee 3IEMEHTHI, CTHPAIOT UX MPEAbLIYyIINe H300paXeH!Us U PHCYIOT HOBBIE.
7. BosBpanienue k onepanuu 2. Ecian MK 1o t 3aKOHYMIICS, -- BBIXO/ U3 UK.
4. KomnerotepHas nporpaMMa. [Ipemmaraemast mporpaMmma MOAEIHPYET MPOX0XKICHUE H OTPAKEHUE UMITYJIbCca OT "TPaHHUIIbI
pasnena aByx cpen’.
program PROGRAMMAG;
uses crt, graph;
const n=200; h=1; dt=0.05;
var i, j, DriverVar,
ModeVar, ErrorCode : integer;
eta,xi,xxii : array[1..N] of real;
t, v : 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 cmerenus }
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; {Korer 3akperuieH }
{ Xi[N]:=xi[N-1];} { He3aKkpeIuIeHHbIH }
end;

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

end;
BEGIN  {- OcHoBHas mporpamma -}
Graph_Init;

Repeat t:=t+dt;
if t<6.28 then xi[1]:=2*sin(t) else xi[1]:=0;
Raschet; For i:=1 to N do Draw;
until KeyPressed; CloseGraph;
END.
PaccMmoTpeHHast BbIlle KOMIBIOTEPHAs! MOJENb MTO3BOJISIET BEINOJIHUTD CEPUI0 YHCIEHHBIX SKCIIEPUMEHTOB U U3yUYUTh
clenyroulye ABJIeHus: 1) pacnpocTpaHeHHe U OTpakeHUE BOJIHBI (OJJMHOYHOTO UMITYJbCA, 1IyTa) OT 3aKPEIUICHHOTO U
HE3aKpEeIJICHHOTO KOHIIA YIPYTroi cpebl; 2) HHTepepeHIyst BOJIH (0ANHOYHBIX UMITYJIbCOB, I[yTOB), BOSHUKAIOIAs B
pe3yJsbTaTe OTpayKeHUs Ma/IAI0IIeii BOJIHBI JTU00 M3ITy4EHUs IBYX KOT€PEHTHBIX BOJIH; 3) OTPpaXKEHHE U MPOX0XKICHUE BOJIHEI
(0aMHOYHOTO UMITYJIBCA, I[yTa) Yepe3 TPaHuUIly pasjiesa AByX cpel; 4) n3yueHue 3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI U
CKOPOCTH paclpoCTpaHEeHHUs; 5) HaOmoaeHe N3MEHEHNS (a3bl OTPAKEHHOH BOJHBI HA T TP OTPAXKEHUU OT CPEAbI, B KOTOPOH
CKOPOCTbH BOJIHBI MEHBIIIE.
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5. 3amaHus 1A CTYICHTOB.

1. TIpomopenupy¥Te pacpoCTpaHEHHE BOIHBI M €€ OTPAKECHUE OT 3aKPEIVICHHOTO (HE3aKPEIJICHHOT0) IIPaBOTr0 KOHIIA CPE/IBI B
cily4ae, KOT/ia ee JIEBbIH 3JIEMEHT COBEPINAeT TApPMOHNUYECKHE KOJIeOaHus.

2. M3y4nTe pacnpocTpaHEeHNEe U OTPaXKCHHE UMITyJIbca B CIIydae, KOTa JIEBBIH 3IeMEHT Cpeibl COBEPIIIIT IOJIKOTIeOaHHUs.

3. [IponabimtojaiiTe Cynepro3uiMIo BOJIH, HCITYCKAEMbIX ABYMS dJIEMEHTaMH, KOJIEOIOIINMHUCS C PABHBIMU (Pa3IMYHBIMH)
YacTOTaMH U OTCTOSAIIMMH APYT OT JpyTa Ha PacCTOSHUE a.

4. IIpomoaenupyite BOSHUKHOBEHHE CTOSIUEH BOHBI IIPH OTPAKEHUH TAPMOHHUYECKON BOJIHBI OT MPABOT0O 3aKPETIICHHOTO
(He3aKpeIUIeHHOT0) KOHIIA IIIHYpa.

5. Mzyunte nHTEpHEPEHINIO NBYX I[YTOB, PACTIPOCTPAHSIOIINXCS HABCTPEUY.

6. [Ipomonenupyiire oTpakeHne OJMHOYHOTO UMITYJILCA OT TPAHUIBI Pa3Zesa ABYX CPel] ¢ Pa3IMIHBIMU CKOPOCTSIMU
pactpocTpaHeHust BOJH. [ 3Toro Heo0X0IMMO 3aaTh pa3INuHbIe 3HAUCHHS a JJIs JIEBOI 1 MPaBOH MOJIOBUHOK IIHYPA.

7. Vlcnonb3yst MOJIENb, M3Y4YNTE 3aBUCHMOCTD JJIMHBI BOJHBI OT YaCTOTHI.

] ?

Tema 5. JluHaMuka copOIUH ra3oB .
Jlabopatopuas padora Ne 5 MOJIEJIb ABJIEHMI ITEPEHOCA (TEITJIOITPOBOJJHOCTSD, TU®DY3US, BA3KOCTD)



1. 3amaga: imeercst mpsiIMOYTOJIbHAS TUIACTHHA, KOA(DPHUIMEHT TeMIIepaTypOTPOBOIHOCTH KOTOPOTO 3aBHCHUT OT KOOPIMHATHI
a=a(x,y). 3amaHo HadaIbHOE pacnpenenenne temneparypsl T=T(X,y), a TAaK)XKe MOIITHOCTh N U KOOPAWHATHI (XN, yn)
HMCTOYHHKOB Teru1a. HeoOX0aMMo M3yInTs N3MEHEHHE TeMIIePaTyphl pa3InIHBIX TOUYEK IIACTHHBI C TCUEHHEM BPEMEHH.
2. Teopus. YpaBHEHHUE TEIUIOPOBOAHOCTH JUTS TUTACTHHEI:
or 82T 8T
2 (@ +a—y2) +¢(z,y),
r1e q(X,y) -- CKOpOCTb YBEIMUYCHUS TeMIIepaTypbl, 00yCIOBICHHAS! HAIMYMEM B TOUKE C KOOpJUHATaMHU (X,Y) HCTOUHHKOB
(moryotTuTeNeH Tema) Temna.
[pupaienne TemrepaTypbl paBHO:

2 2
dT = a (% + 272;) dt + g(z,y)dt.
Pazo6bpeM npsMOYTONBpHYIO IIIACTUHY Ha JIEMEHTHI, 00pa3yIolIiue BepTUKAIbHBIC CTOJONBI C HOMEPOM i 1 TOPH30HTAIBHBIE
CTPOKH ¢ HOMEpPOM j. IIyCTh B HEKOTOPHIN AUCKPETHBI MOMEHT BPEMEHH t TeMIepaTypa dJIEMEHTa 1-0r0 CTOJIONA j-0if CTPOKH
6puta paBHa Ti,j(t). YToOBI HaliTH ee 3HAYCHHE B CIECAYIOIINI MOMEHT BpeMeHH t+dt HeoOX0IMMO YMCIIEHHO PEUINTh
MIPECTaBICHHOE BhIIIE TU(PepeHIMaIbHOe YpaBHEHIE OTIEIBHO IO CTOIOAM U OTAEIBHO II0 CTPOKAM.
Pemras omHOMEpHYTO 3a/1a9y TEIUIOTIPOBOHOCTH TI0 CTOJIOIIAM, TIOTydaeM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti,j+1 -2Ti,j+Ti,j-1)/h2]dt+qi,jdt,
e qi,j -- OBICTPOTA yBEIMYCHUS TEMIIEPATYphl JIEMEHTA BCJISCTBUE HATMYMSI B HEM HCTOYHHUKA Tera, h=1. AHaJIOrHYHBIM
00pa3zoM periaercsi ypaBHEHHUE TEIUIONPOBOJHOCTH 110 CTPOKAM:
Ti,j(t+dt)=Ti,j(t)+a[(Ti+1,j -2Ti,j+Ti-1,j)/h2]dt+qi,jdt,
OpraHur30BaB JIBa [IUKIIA 110 1 ¥ j, B KOTOPBIX MEPEOUPArOTCs BCE DIIEMEHTHI TUTACTHHBI, BJIOKCHHBIC B IIUKJI 10 BPEMCHH, MOXKHO
pacyuTaTth paclupeacJICHUC TEMIICPATYPhI IMJIACTUHBI B TOCJICAYIOINE MOMEHTBI BDEMCHU. Y10oOBI UCKIIIOUYUTE BIUSHHAE
HaTpaBJIeHHUs mepedopa 3JIEeMEHTOB Ha Pe3yIbTaThl MOJCITUPOBAHNS, CIICIyeT OPTaHN30BATh 4 IIMKJIA, B KOTOPBIX AJIIEMEHTHI
IUTACTHHEI IIepeOuparoTCs CIeBa HAIpaBo, CIIpaBa HAJIEBO, CHU3Y BBEPX, CBEPXy BHU3.
3. Anroputm.
1. 3agarot K03 HUIMECHTHI TEMIIEPaTypOIIPOBOTHOCTH a M b BIOJIB Oceil KOOPAWHAT X U y, HAYAIBHOE pacIpeelicHIe
temnepatypsl T1,j(0) pa3nu4HBIX 3J€MEHTOB IUIACTHHBI, KOOPAUHATH H MOITHOCTH UCTOYHUKOB TeIuIa qi,j. CauTarot, uro t=0.
2. [Tyrem mocietoBaTeNbHOTO Iepedopa AIMEMEHTOB i--0ro cToJ0ma oT j=1 10 M ¢ MOMOIIEI0 KOHEYHO-Pa3HOCTHOTO YPaBHEHHUS
(1) mepecynTHIBaIOT UX TEMIIEPATYPHI B CICIYIOMUI TUCKPETHBI MOMEHT BpeMeHH. II0BTOpSAIOT pacyeTs! i BCEX CTOJIOIIOB.
3. [ToBTOPSIIOT Ty e caMylo IPOLENypY B POTUBOIOIOKHOM HalpaBleHUH, epeGupast 31eMeHThI 0T j=M 10 1 1 ucnoib3ys
ypaBHeHue (1).
4. [TyTtem mocienoBaTenbHOrO epedopa 3JIEMEHTOB j--0i CTPOKH OT i=1 10 N ¢ HOMOIIBI0 KOHEYHO-Pa3HOCTHOTO YPaBHEHUS
(2) mepecyuTHIBAIOT UX TEMIIEPATYPHI B CICIYIOMUI TUCKPETHBI MOMEHT BpeMeHH. II0BTOpAIOT pacueTs A BCEX CTPOK.
5. TToBTOPSIOT Ty k€ caMylo MPOLEAYPY B IPOTHBOIOIOKHOM HalpaBieHUH, Iepedupas 3yieMeHThl oT i=N 10 1 1 ucnoiab3ys
ypaBHeHHE (2).
6. BBomAT TekyIee pacupenescHne TeMIepaTyphsl Ha 9KpaH, 3aKpaIinBasi 3JIEMEHTHI C Pa3InIHOM TeMIepaTypoi pa3InIHbBIMA
[BETAMHU.
7. Bo3pamienune k oneparuu 2. Eciu DUk 1Mo t 3aKOHYHIICS, -- BBIXO U3 ITUKIIA.
4. KomnprotepHas nporpamMa. [Ipemmaraemast KOMITBIOTEpHAS MPOrpaMMa MO3BOJLIET UCXOIS M3 HAYAIILHOTO pacipeaeTICHHS
TEMIIEPATYPhI U HAJTMYUA UCTOYHUKOB TCIJIA, pACUHUTATh TEMICPATYPY PA3INIHBIX TOYEK HpHMOyFOHLHOﬁ IJIAaCTUHBI B
JUCKPETHBIE MOMECHTBI BDEMHU.
program PROGRAMMAYT;
uses crt, graph;
const n=100; m=100; h=1; dt=0.2;
var ii,jj,kki,j,DriverVar, ModeVar, ErrorCode : integer;
t: array[1..N, 1..M] of real; q,a,b,bb :real; naprav,uslovie: boolean;

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

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

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

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

procedure Raschet; {---- Pacuer temmeparypsr ----}



begin Istoch; Param_sred,;
tli jI:=tli jl+a* (i, j+1]-2*tfi jJ+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;{---- BeiBox Ha 9KpaH ----}

begin if t[i,j]>50 then setcolor(2);
if t[i,j]>300 then setcolor(12);
if ([i,j1<300)and(t[i,j]>120) then setcolor(10);
if (t[i,jJ<120)and(t[i,j]>70) then setcolor(3);
if (t[i,jJ<70)and(t[i,j]>30) then setcolor(4);
if (t[i,j]<30)and(t[i,j]>20) then setcolor(5);
if (t[i,j]<20)and(t[i,j]>10) then setcolor(7);
if t[i,j]<10 then setcolor(15);
rectangle(i*5+50,j*5,i*5+54,j*5+4);

end;

BEGIN {---- OcHoBHas nporpamma ----}
Init; Nach_uslov;
Repeat kk:=kk+1;
For i:=2 to N-1 do For j:=2 to M-1 do begin naprav:=false; Raschet; end;
For j:=2 to M-1 do For i:=2 to N-1 do begin naprav:= true; Raschet; end;
For i:=2 to N-1 do For jj:=2 to M-1 do
begin j:=M+1-jj; naprav:=true; Raschet; end;
For j:=2 to M-1 do For ii:=2 to N-1 do
begin i:=N+1-ii; naprav:=false; Raschet; end;
if kk/2=round(kk/2) then For i:=2 to N-1 do For j:=2 to M-1 do Draw;
until KeyPressed; CloseGraph;
END.
5. 3ajaHus A7 CTYJCHTOB.
1. TemmepaTypa rpyImnbl 3JIEMEHTOB, HAXOSIIUXCS B LICHTPE CTEPIKHSI, JOCTATOUHO Bhicoka. [TocTpoliTe rpadmk 3aBUCUMOCTH
TEMIIEPATYPBI OT KOOPAUHATHI U I/ICCJ'I@)I}’IZTC U3MEHCHHUC paclIp€ACJICHUA TEMIICPATYPhI BAOJIb CTEPKHA C TCHCHUEM BPEMEHH,
ecnu K03 (HUIUECHT TEeMIIEPaTyPOIPOBOTHOCTH BO BCEX TOUKAX OJIMHAKOB.
2. Pemure npeabIayIIyIo 3aa4y JUIs Clly4asi, KOrJja CTep>KeHb HEOTHOPOJIeH, HanpuMep, KodhGHIUEeHT
TEMIICPATYPOIIPOBOAHOCTH €TO JIECBOU MOJIOBHHEI 6OJ'IBH.I€, (S r[paB0171.
3. Boimmsu LCHTPpa CTCPIKHA UMCCTCA HECKOJIbKO UICTOYHUKOB TCILJIA. HSy‘II/ITe HU3MCHCHUC paclpeACIICHU TEMIICPATYPhI C
TEHYCHHUEM BPEMCHHU, €CJIN CTEPIKECHb OJHOPOACH.
4. Pemmte mpenpIaynIyio 3aqady IS cirydasi, KOTJa CTepKEeHb HEOAHOPOJIEH, TO €CTh ero K03 OUIHEeHT
TEMICPATYPOIIPOBOAHOCTH 3aBUCHUT OT KOOPpAWHATHI.

5. N3yunre pacnpeaenceHue TEMIIEPaTypsl BAOJIb CTEP)KHA B ClTydae, KOTAa OJMH KOHEI] OXJTaXAaeTcCs,
a Ipyroul NoAJEPKUBACTCS IIPU IIOCTOSIHHOM TeMIepaType.

6. 3amaiiTe HICTOYHMK TEIUIA, MOIIHOCTh KOTOPOTO NEPHUOMYECKH U3MEHSAETCS C TEUCHHEM BPEMEHH C
O4YeHb HU3KOH yactoToil. [[poMogenupyiiTe TENI0OBbIE BOJIHBI.

7. TemmepaTtypa rpymniibl JIEMEHTOB, HAXOAAIINXCS B IEHTPE MJIACTHUHBI, TOCTATOYHO BHICOKA.
Hccnenyiite nameHeHne pacpeeneHus TEMIIEPaTyphbl C TEUEHUEM BPEMEHH, €CJIN TITAaCTHHA
OIHOPOJHAS U U30TPOIHASL.

8. Pemmre npeapiayInyro 3a1ady JUis ciiydas, KOT/a IUIAaCTHHA HEOIHOPOIHA.

9. [Ipomozpenupyiite HarpeBaHHe HEU3OTPOITHOMN IIIACTHHBI HICTOYHUKAMH TEIUIa, HaXOSIIMMHUCS B IIEHTPE.

10. B6nm3n neHTpa IuiacTHHBI IMEETCst TPYIIIIa IOTJIOTHTENeH Terula (MCTOYHUKOB TeIjIa ¢ OTPHIATEIbHONH MOIITHOCTBIO).
W3yunte n3MeHeHHe pacnpeaeneHus TEMIIEPATyphl C TEUEHUEM BPEMEHH.

11. InacTrHA C OTBEPCTHEM COAEPIKUT UCTOYHHK TEIUIA U MTOTJIOTHTENb Tera. V3yunTe pacipeneneHue TeMIepaTypsl B
pa3IMIHbIE MOMEHTHI BPEMEHH.

12. Temneparypa rpymiisl 3JIeMEHTOB BOJIU3H LIEHTPA IUIACTHHBI TOICPKUBACTCS OCTOSIHHOW. V3yunTte pacnpeneneHne
TEeMIepaTyphl, €CIIN IIACTHHA UMEEeT NCTOYHHKH TeTjIa ¢ TIOJIO0KUTEIbHON (OTPUIIaTEIbHOI) MOITHOCTBIO.

13. Pemmre npeabIayIIyro 3aaaqy Juis ciydas, KOT/a IIacTHHA aHW30TPOIIHA, TO €CTh ee KodddurmeHt
TEMIIepaTypOIPOBOAHOCTH 3aBUCHUT OT HATIPABIICHUS.



4.1.2. TectupoBaHue

Tema 1. HexoTopble 3BeCTHBIE MOJAEITN MaTeMaTHISCKOW (HDH3UKH

Tema 2. 3agaun XUMAYECKOH KHHETHKHA

Tema 3. MaremaTtudeckas Teopus OOpbOBI 3a CYIIeCTBOBAHNE

Tema 4. MogenupoBanue nporeccoB audGy3un U mepeHoca

Tema 5. Henuneitnble Mogenu

Tema 6. Jlunamuika copOIUU ra30B

Tema 7. MojenupoBaHue CIOXKHBIX 00BEKTOB

4.1.2.1. Ilopsipox npoBeaeHMsI.

TectupoBaHHe NPOXOAUT B MHCBMEHHOM (OpME WIIM C HCHOJIB30BAHUEM KOMIBIOTEPHBIX cpeacTB. OOydaromuiics mnoxydaer
orpeeéHHOe KOJIMYEeCTBO TECTOBBIX 3a1aHuil. Ha BbInosiHeHne BbIienseTcs (GMKCHPOBAHHOE BPEMsl B 3aBUCUMOCTH OT KOJIMYECTBA
3agaHuid. OLeHKa BBICTABISIETCS B 3aBHCHMOCTH OT IIPOIIEHTA IPAaBHIBHO BBIMOJHEHHBIX 3afaHWH. TecTupoBaHHE MIPOBOAWUTCS MO
BapuaHTaM. B kaxxmom BapuanTe — 10 TeCTOBBIX 3amaHU. 3a KaXKIbIH IIPaBIIIBHBIN OTBET Hauncisercs 1 6amr. Mtoro 3a TectupoBaHme
CTYICHT MOXeT 3apadoTath 10 10 6amios.

Hwxe npuBenens! npumepHsie 3ananus. [1omHbIH OaHK TECTOBBIX 3aaHUI XpaHUTCS Ha Kadepe.

4.1.2.2 Kputepuu oueHUBAHUS
9-10 6a/U10B CTABHTCS, €CJIN 00YYAIONIUIACS:
86% mpaBUILHBIX OTBETOB U OoJiee.
7-8 6aJJIOB CTABUTCS, €CJIH 00y IAOIIHIiCA:
Ot 71% 10 85 % mpaBUIBHBIX OTBETOB.
5-6 6aJ1710B CTABUTCS, €CJIM 00YYAKOLIHIACS:
Ot 56% 10 70% npaBUIBHBIX OTBETOB.
0--4 6a/1j1a CTAaBUTCSL, €CJIM 00YYAKOLIMIACS
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xaHue OLIEHOYHOI0 CPEACTBA

Bonpoc 1. Ha xaxue 9acTu pa3fessioT ONMCaHUe CUCTEMBI IS IieJiel MMUTAMOHHOTO MOJIETUPOBaHUsA?
1)  JleTepMHHHPOBaHHYIO H CTOXaCTHUECCKYIO;

2)  IlpenBapuTenbHYIO U YTOYHEHHYIO;

3)  Crartu4ecKkyr U THHAMHYECKYO;

4)  JluneitHble, TMHAMHUYECKHE, CETCBbIC, MACCOBOTO OOCTY)KMBAHHUS U T.1I.;

5)  Du3MYECKyI0 U MATEMATHYCCKYIO.

Bormpoc 2. KakoB nepBblii mar npu co3gaHuu Moaen?

1)  OmnpeneneHue CTPYKTYPHI CHCTEMBI;

2)  OrmpeneneHue ee LEICBOr0 Ha3HAYCHHS;

3) Br1bop Trma moaenu (TuHEiHAS, TMHAMHYIECKAs U T.11.);

4)  OmnpezeneHue BXOJHBIX APAMETPOB CUCTEMBI;

5)  OmpeneneHue BHIXOJIHBIX TAPAMETPOB CUCTEMBI.

Bomnpoc 3. Yro Takoe ycToifunBas cucrema?

1) OTCYTCTBYIOT peakiui Ha BHEIIIHEe BO3/eICTBHE;

2)  Cucrema cama yCTaHABJIMBACT IeH (QYHKIIHOHUPOBAHUS U CTPEMHUTCS K HUM;

3)  Cucrema CTpeMHTCS TIEPEHTH B ONTHMAIBLHOE COCTOSTHUE, KOTOPOE B HACTOSAIIIEE BPEMSI OTCYTCTBYET;
4)  Tlpu U3MeHEHUH BHEIIHUX YCIOBHI H3MEHEHHE COCTOSHUS CHCTEMBI MaJIo;

5)  Cucrema, cTpeMsIIascsi COXPaHUTh CBOE COCTOSIHUE NP M3MEHEHUH BHEITHHUX YCJIOBHIA.

Bormpoc 4. Yto Takoe nouckoBas cuctema?

1)  OTcyTcTBYIOT peaklUuy Ha BHEIIHEE BO3JICHCTBHUE;

2)  Cucrema cama yCTaHaBJIMBAeT LEJIH (YHKIHOHUPOBAHHUS U CTPEMUTCS K HUM;

3)  Cucrema CTpeMHTCS IEPSHTH B ONTHMAILHOE COCTOSIHUE, KOTOPOE B HACTOSAIIEE BPEMsI OTCYTCTBYET;
4)  Ilpu U3MEHEHHH BHELIHUX YCIOBHI H3MEHEHHE COCTOSHUS CHCTEMBI MaJIO;

5)  Cucrema, cTpeMsInascsi COXPaHUTh CBOE COCTOSIHKE TIPH M3MCHEHHH BHEIIHUX YCIIOBHIA.

Bormpoc 5. Uto Takoe nieneycrpeMieHHas cuctema?

1) OTCYTCTBYIOT peakIiy Ha BHEIIHEe BO3/eICTBYE;

2)  Cucrema cama yCTaHABJIMBACT IETH (QYHKIIHOHUPOBAHUS U CTPEMUTCS K HUM;

3)  Cucrema CTpeMHTCS TIEPEHTH B ONITUMAIEHOE COCTOSTHHE, KOTOPOE B HACTOSIIIEE BPEMSI OTCYTCTBYET;
4)  Tlpu U3MeHEHWH BHENIHNX YCIOBHI N3MEHEHUE COCTOSHHUS CHCTEMBI MAJIO;

5)  Cucrema, cTpeMsILIascsi COXPaHUTh CBOE COCTOSIHHE NP M3MEHEHUH BHEIIHHUX YCIOBHIA.

Bompoc 6. Uto Takoe dakrorpaguyeckue 3I1eMEeHTbl peieHus ?

1)  DnemeHTbI, KOTOPBIE MOXKHO MOJBEPIHYThH MPOBEPKE C LIENBIO OMPEICIICHUS] UX HCTHHHOCTH;

2)  DneMeHTbI, KOTOPBIC HEllb3sl HOABEPTHYTh IPOBEPKE;

3)  DneMeHTBI, KOTOpbIE OYAYT BKIFOUCHBI B MOJIEIb;

4) DNEeMEeHTHI, HCKITI0YaeMbIe U3 MOJIEIIH;

5) OJeMeHTHI, BXOJSIINE B KPUTEPHIA.



Bormpoc 7. Uto Takoe OIeHOYHbIEC DJIEMEHTHI pEeIICHHS?

1) DNeMeHTBI, KOTOPBIE MOKHO MTOJBEPTHYTH IIPOBEPKE C IIEIBI0 ONMPEACICHHS X HCTHHHOCTH;

2) DneMeHTBI, KOTOPBIE HENb3s MOIBEPTHYTh IPOBEPKE;

3) DeMeHTHI, KOTOpBIe OyIyT BKIIOUEHBI B MOZICTI;

4) DJIEMEHTHI, HCKIIOYaeMBIE U3 MOIEIH;

5) DJIeMEeHTHI, BXOJSIINE B KPUTEPHIA.

Bompoc 8. HyxHo Jin IpoBepsTh AaHHbIE, TOJYyYEeHHbIE U3 JTOKYMEHTOB, WJIM HHTEPBBIO C SKCIepTaMu?

1)  HenyxHo st 0QHIHATBHBIX JOKYMCHTOB;

2)  HenyxHo, eciu 9KCTIEpPT MPU3HAHHBIHN CICIHATHUCT;

3)  HyxHo, eciii KOMIIETEHTHOCTh JKCIIEPTa HE MOATBEPIKACHA;

4) Hy»Ho, eciu TOKyMeHTHI Tekyue (paboune), a He opuIHanbHbIE;

5)  HyXHO OpOBEpsITh U COMOCTABIATH C APYTUMH HCTOYHUKAMHE BCE TAHHBIC 0€3 HCKITIOUCHHIA.

Bompoc 9. [Touemy 3aKa3uuK ONHMCHIBAECT MPOOIEMY B HETOUHBIX M HEUETKHX (DOPMYITHUPOBKAX?

1)  TIloromy, 94TO OH HE MaTEeMAaTHK;

2) OTO0 HaM TaK KakKeTcs, TaKk KaKk MBI HE 3HAKOMBI C MTPOoOIeMOii;

3) Ecmu OBI OH 3HAJN TOYHO B YeM CYTh MPOOJIEMBI U KaK €€ pemaTh, OH CIenal OBl 3TO caM;

4) Y pasHbIX CIICHHAIICTOB Pa3HBIi B3I HA OJHO U TOXE PELICHUC;

5)  3axka3uuk He 3HAaKOM ¢ DBM.

Bompoc 10. [Touemy npu MojenrpoBaHuy 00JIbIIOE 3HAUEHHE IPUIAETCS IUIAHUPOBAHUIO COCTaBa U 0OEMOB HCCIIEJ0BATEIbCKUX
paboT U PYKOBOJCTBY MPOCKTOM?

1)  Tloromy, 4TO 3aKa34MK XOUET 3HATH CTOMMOCTD PabOTHI;

2)  Yro0bl MPaBHILHO OMPEACTUTh CTPYKTYPY MOJIEIH;

3)  Ytobsl mpuBiieyb K paboTe CIICIUATICTOB 3aKa3uHKa;

4)  Ilotomy, 94TO BpeMEHHBIC M MAaTEPUAIbHBIC 3aTPATHI HA IOCTPOCHHE JIaXke MPOCTBIX MOJIeNiel OUeHb BEICOKU U HYXKHO TOYHO
3HaTb, YTO JIOJDKHO OBITH CAETAHO, a 4TO AENaTh HE HYXKHO;

5)  Ilotomy, 4TO MaTeMaTHYECKHUE METOIBI MOJCIHPOBAHHS CIIOKHEL

Bompoc 11. Ha yem ocHOBaH cucTEMHBINA OAX0A?

1)  Ha npusHanuu (axrta, 4TO U3 ONTUMATBEHOCTH DJIEMEHTOB CIIEIYeT ONTUMAILHOCTh CHCTEMBI;

2)  Ha npusHanuu daxTa, YTO U3 ONTHMAJIBHOCTH JICMEHTOB HE CIIEAYET ONTHMAIbHOCTh CHCTEMBI;

3)  Ha dakre, uTO HE3aBUCHMO OT TOTO KaK CHCTEMa MPHUIILIA B JAHHOE COCTOSIHKE, €CIH B JajbHEHIIeM OHa Oy/IeT MEHSTh
COCTOSTHHSI ONTUMAJIbHBIM CIIOCOOOM TO M BECh Mporecc OyJIeT ONTUMAaIbHBIM;

4)  Ha dakre, 94T0 eciu CUCTEMa MPHUIILIA B TAHHOE COCTOSIHUE ONTUMAIBHBIM CIIOCOOOM, TO HE3aBUCUMO OT TOTO KakK, B
JlanbHeIeM oHa OyIeT MEHSTh COCTOSIHUS BECh MPOoLecC OyAET ONTUMAIbHBIM;

5)  Ha pasmenceHun CHCTEMBI Ha HECKOJIBKO MOJCHCTEM, MOATAOIINXCS aHATU3Y.

Bonpoc 12. B uem 3axiogaeTcst CHCTEMHBIH TOIX0?

1) B ToMm, 4TO HCCIIEIOBATENb MMBITACTCSA H3yYaTh CHCTEMY B 1IEJIOM, a He KOHLICHTPHPOBATh BHUMAaHHUE Ha €€ YacTsX;
2) B cnoco0e pa3zeneHusi CUCTEMBI HA JJICMEHTHI;

3) B TOM, 4TO HCCIIEI0BATENb IBITACTCS U3YYaTh CUCTEMY IO YacTsM;

4) D10 mpaBwia BEIOOPA CTPYKTYPBI MOJCIIH;

5)  Dto npaBmia BEIOOpA HJIEMEHTOB MOJICIIH.

Bormpoc 13. SIBnsieTcst 1n CUCTEMHBIN TOAXO0/1 HAYYHBIM METOA0M?

1) Her, 3T0 MOAXO K HCCIICIOBAHIIO, OCHOBAHHBIN Ha 3[PABOM CMBICIIE;

2) [a, aTO HAayYHBIIl METOJI AHAITU3a CHCTEM;

3) Her, 5T0 MeTO/ pa3mesieHUs CHCTEM Ha DIIEMEHTHI,

4) [la, 5TO Hay4YHBINA METOJ] TOCTPOCHHS CTPYKTYPHBIX MOJIECICH;

5) [a, aT0 MeTOANKA OTPEIeTICHHS BAXKHEHIIUX (aKTOPOB.

Bormpoc 14. Kak noHMMaTh B3aMMO3aBUCUMOCTh?

1)  3aBHCHMOCTBH CUCTEMBI OT BHEIIHEH CPE/IbI;

2)  BoszeiicTBHe cHCTEMBI HAa BHELIHIOW CPeNy;

3)  3aBHCHMOCTH CHCTEMBI OT BHELIHEH CpeIbl U OJHOBPEMEHHO BO3JICHCTBHE CHCTEMbI Ha BHEIIHIOK CPENy;
4)  Hukakue IeHCTBHUS B CI0XHOH CHCTEMe HEBO3MOXKHO IOJHOCTBIO H30JHPOBATH;

5) BozneiicTBue ogHOTO (hakTopa CHCTEMEI HA IPYTOM.

Bomnpoc 15. Uro Takoe MpOTHBOMHTYHTHBHOE MTOBECHNE?

1)  Korma HeMOCTATOYHO METOJIOB CTATHCTUYECKOTO aHAIH3a;

2)  Koraa BBIXOIHBIC TIEPEMEHHbBIE OKA3bIBAIOT BIIMSHUAC HA BXO/IHBIC,

3)  Korma BHeceHHE TOTO HIIH HHOTO KOPPEKTHPYIOMIETO BO3ACHCTBHISI MOKET OKa3aThCsl Hed()(EKTHBHBIM HITH IPHUBECTH K
00paTHBIM pe3yJIbTaTaM;

4)  Korma Henb3st 6e3 HCTIOTb30BaHMST MATEMATHIECKIX METOZI0B OOHAPYX UTH CBS3b MEXKIY (HaKTOPaMH;

5) Korna 3aBucuMocTs Mex1y akTopaMu OIKMCHIBAIOT 00pPAaTHOH (QyHKIHEH.

Bomnpoc 16. Kakas 3anaua pemaercs Ha 3tane npeodpa3oBaHus 3HAHUH O CHCTEME B MaTEMaTHIECKYI0 MOJIEIb?
1) OmpeneneHue Ha3HAYCHHS MOJCIIH;

2) OmnpezeneHne KOMIIOHEHTOB, KOTOPbIE TOJDKHBI OBITh BKIIOUCHBI B COCTAB MOJICIIH;

3) OmnpezeneHne CTOMMOCTH UCCIICTOBAHMS;

4) OmnpenesneHne mapaMeTpoB U MEPEMEHHBIX, OTHOCSIIUXCS K KOMITOHEHTAM MOJIEITH;

5) Her mpaBWIBbHOTO OTBETA.



Bompoc 17. Kakoe rimaBHOe MpOTHBOpEUre HEOOXOANMO MPEOAOIEBATH TP KOHCTPYHPOBAHUN MOJEIHN?
1) JIMHEWHOCTh ¥ HEIMHEHHOCTD;

2) JleTepMHHHPOBAHHOCTD M CTOXaCTHYHOCTB;

3) CToMMOCTb U CI0KHOCTB;

4) TIpocToTa U TOYHOCTb;

5) Ilone3HOCTH M OOLIHOCTE.

Bonpoc 18. Uro Takoe mpsamas 3agaqa?

1)  HaijiTi OTKJIMK CHCTEMBI Ha 3aaHHBIC BXOIHbIC CUTHAJIbI;

2)  HaiiTu BXOIHBIC CUTHAJIBI, BHI3BABIINE JaHHBII OTKIHK;

3)  Haiitu MaTeMaTH4eCKOE OITMCAHNE CHCTEMBI, €CITH 3aaHbl BXOHbIC CUTHAJIBI U OTKIIUK;

4)  HaiiTu BXO/HbBIC CHTHAIIBI, BBI3BABIINE JAHHBINA OTKJIMK HJIA MATEMATHICCKOE OMUCAHUE CHCTEMbI, €CIIH 3aJaHbl BXOIHbIC
CUTHAJIBI U OTKIIUK;

5)  Haiitu CTpyKTypy CHCTEMBI.

Bomnpoc 19. Uro takoe obpartHas 3amada’?

1)  HaiiTi OTKJIMK CHCTEMBI Ha 3a/IaHHBIC BXOIHBIC CUTHAIBI;

2) Haiiti BXOIHBIC CHTHAJIBI, BRI3BABIIINE JAHHBIN OTKIINK;

3)  Haiiru MaTeMaTHIeCKOE OMMCAHHME CHCTEMBI, €CJIU 3a/IaHBI BXOJHBIC CHTHAIBI M OTKIIHK;

4)  HaiiTu BXOJHBIC CUTHAIBI, BRI3BABILKE JAHHBIM OTKIMK WM MATEMAaTHYECKOE OMHMCAHNE CHCTEMBI, €CITH 3a/IaHBI BXOJHBIC
CUTHAJIBI U OTKIIUK;

5)  Haiitu CTpyKTypy CHCTEMBI.

Bonpoc 20. Uto Takoe «4epHBIH SIUK»?

1) HenuHe#HBIH YIEMEHT CHCTEMBI;

2) DneMeHT CUCTeMBI C TUHEHHON (QyHKIme;

3) DOnemeHT cucteMsbl, PyHKIHS KOTOPOTO HE BIUSET Ha MOBEICHHE MOJCIIH;

4) DIEeMEHT CHCTEMBI, HCKIII0YAeMBIil U3 paCCMOTPEHUS;

5) DnemeHT cucTeMBl, MPUPOa KOTOPOr0 HEM3BECTHA HIIH MaJIO H3BECTHA.

Bananue 21.

[IporomxuTh U3yyeHHe riaBsl 4.

Bri0paTh npaBUIIbHBINA BAPHAHT OTBETA M OTMETUTH B KAPTOYKE OTBETOB.

Bompoc 1. B kakux npezaenax u3MeHseTcss KyMYJISITUBHAsI BEPOSTHOCTH?

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

Bomnpoc 22. T[Ipoaenaiite CTO ONBITOB C MOACTHIO «IIBSTHOTO MPOX0XKeTo». ONEHNUTE pe3ynbTaT. BrIOepuTe cpeiy mepeInciIcHHBIX,
MIPaBUJIBHEIN OTBET Ha Bompoc: «KakoBa BEpOSATHOCTB TOTO, YTO Ipoist 10 KkBapTajaoB, OH OKaXKeTCs He Aajee 2 KBapTalloB OT
HUCXOJJHOU TOUKH?»

1) 0,6;
2) 04
3) 07
4) 0,5
5) 0,33.

Bormpoc 23. Uto sBnsieTcsl OCHOBOM Ui UASHTH(DHUKAIIMHN 3aKOHA pacipe/iesieHns?

1)  Tucrorpamma, IIOCTPOSHHAS TI0 TEOPETHYESCKUM JTAHHBIM;

2) ®dopmyia GYHKIHUH paclpeIeiCHus;

3) Tabimia HabIr0IeHUI;

4) I'paduk GyHKINH pacrpeneeHus;

5)  Tucrorpamma, HOCTPOEHHASI MO IKCIIEPUMEHTATIBHBIM JJAHHBIM.

Bompoc 24. SIpnsietcst 11 HECOBIA/ICHUE CPETHETO U JAUCTIEPCUH IKCIIEPUMEHTAIBHBIX JAHHBIX U TEOPETHYECKOTO PACIIPE/ISIICHUS
JIOCTATOYHBIM OCHOBAHUEM, YTOOBI OTBEPrHYThH TUIIOTE3Y 00 HICHTHYHOCTH PACIIPe/IeICHINA?

1) [a, Tak KaKk pacXxoJeHUE BO BXOJIHbBIX MTApaMETPax MPHUBEAET K ellle O0JIblieil OmndKe MOICITUPOBAHUSI;

2) Her, Tpe6yroTCst TOTIOTHATEBHbIE OIICHKH;

3) Ma;

4) Her;

5) a, Tak Kak mapamMeTpsl pacipeeTeH il JODKHBI COBITAIATh.

Bompoc 25. SIisiercst 11 COBMAJICHUE CPEIHEro U JUCIIEPCHH SKCIIEPUMEHTAIBHBIX JaHHBIX M TEOPETHYECKOTO PacIpeIeIeHUs
JIOCTATOYHBIM OCHOBAHUEM, YTOOBI IPUHSATH THIIOTE3y 00 MICHTHYHOCTH paclpeieeHuii?

1) [a, Tak Kak MaTeMaTU4YECKOE OXKUAAHHUE U JUCIIEPCHs — TJIaBHBIE MApaMETPhl PACIpe/elICHUs] BEPOSTHOCTEIH;
2) Her, TpeOyIOTCS AOTIOIHUTENbHBIE OIIEHKH;

3) Ma;

4) Her;

5) Jla, Tak KaK mapameTpbl pachpeieieHHi TOJDKHBI COBMAIATh.

Bompoc 26. Uto moka3bIBaeT cTaTUCTHKA ¢2?

1)  TIpuHaIIEKHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX K HOPMAJIBHOMY PacIpeIelIeHHIO;



2)  PacxoxaeHne Mexay HaONIOAEMBIMH M 0)KHIACMBIMU 3HAYCHUSIMHU 9ACTOT ITOSIBIICHHS CITy9aifHOM BEJINYHMHEI,

3)  IIpuHamIE)KHOCTH IKCIIEPHUMEHTAIBHBIX JaHHBIX K pacnpenencHuto [Tyaccona;

4)  TIpuHAAIEKHOCTH IKCIEPHMEHTAIBHBIX JAHHBIX K PACHIPEICICHHUIO C2;

5)  PacxoxaeHue MeXay HaONIOJAEMbIME H O)KHIAEMBIMH 3HAYCHISIMU CITy9aiHbIX BEIHIHH.

Bomnpoc 27. Kakoe 3HaueHme JODKHA MIPUHATH CTATHCTHKA €2, YTOOBI OTOPOCUTH THITOTE3Y 00 OTCYTCTBUH CYIISCTBEHHBIX Pa3InIHi
MeXly HaOJTI0ZaeMbIMU JaHHBIMH M JaHHBIMH, [TOTy4aeMbIMU Ha OCHOBE TEOPETHIECKOTO pacrpeneieHus?

1) c2>0;

2) c2>1;
3) ¢2<0;
4) 2 6oJblile KPUTHYECKOTO;
5 c2<1.

Bonpoc 28. Ha uem ocHoBaH kputepuii Konmoroposa — CmupHOBa?

1)  Ha naunbonbiueii aGCOMIOTHON pa3HUIIE MEKIY IKCICPUMEHTAIBHBIM U TEOPETUYCCKIM HHTETPAIBHBIME PACIIPEACICHISIMHY;
2)  Ha crarucruxke c2;

3) Ha ran6omnpiei abcomOTHOH pa3HUIE MEXIY IKCTIEPUMEHTAIBHBIM H TEOPETHIECKUMH CITyJaifHBIMH BEINIHHAMHY,

4)  Ha HamMeHbLIeH aGCOMIOTHOM Pa3sHHULE MEXAY IKCIICPHMEHTAIBHBIM M TEOPETHICCKUM HHTETPAIBHBIMHA PACIIPEICICHUSIMHE;
5) Ha ran6omnpiiei abcoMOTHON pa3HUIE MEXIY YaCTOTAMH SKCIIEPUMEHTAIBHOTO U TEOPETHYECKOTO pacpeaeICHHI.
OTBeTsI:

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

il
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4.2. OueHOYHbIE CPeICTBA MPOMEKYTOUYHON aTTeCTAlINU

4.2.1. Yemuuwtii omeem

4.2.1.1. ITopsaaok npoBeaeHUsl.

[IpomexxyTouHas aTTecTalus HaleleHa Ha KOMIUIEKCHYIO TIPOBEPKY OCBOCHHUS IUCIMIDIMHBL OOydarorwiics
moimy4yaeT Bompoc(bl)/3amaHue(s) W Bpems Ha IOATOTOBKY. IIpomexyTouHas aTTecTanus TPOBOAUTCS B YCTHOM,
MMUCBMEHHON WM KOMIBIOTEpHOH (popme. OleHUBAETCS BIAICHUE MAaTEPHaJOM, €r0 CHCTEMHOE OCBOCHHE, CTIOCOOHOCTD
MIPUMEHSTH HYXKHBIC 3HAHUS, HABBIKK M YMCHUSI TIPH aHAITN3E MPOOIIEMHBIX CUTYAIMH U PEIICHUH MPAKTUYCCKUX 3aJaHHH.

4.2.1.2. Kputepuu oueHuBaHus.

18-20 6a10B cTAaBHUTCS, €CITU 00YYAIOTIHIICS:

B oTBeTe KauecTBEHHO pacKpbLI cojepikaHue TeMbl. OTBET XOpOLIO CTPYKTypupoBaH. [IpekpacHO OCBOEH MOHATHIHBIN
ammapar. [IpogeMOHCTpUpOBaH BHICOKHI YPOBEHBb MOHMMAaHUs Marepuana. [IpeBocxoqHoe ymMeHHe (GOpMYIHPOBAThH CBOU
MBICJIH, 00CYXKIaTh TUCKYCCHOHHBIC ITOJIOKEHHUS.

14-17 6anj10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:

OCHOBHBIE BOIIPOCHI TEMBI pacKpbul. CTPYKTypa OTBETa B IEJIOM aJeKBaTHA TeMe. XOPOIIO OCBOSH IMOHITHHHBIN amimapar.
[IpogeMOHCTPUPOBAaH XOPOWIMA YpPOBEHb ITOHMMAaHHS MaTephaia. Xopolree yMeHue (OpMyIHpPOBATH CBOHW MBICIHH,
00CyKIaTh TUCKYCCHOHHBIE MOJIOKCHHUS.

11-13 6anJ10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

Temy wactuuHo packpbll. OTBeT ciabo CTpyKTypupoBaH. [IOHATHHHBIA ammapar OCBOGH dYacTW4yHO. IloHMMaHue
OTJICNIbHBIX MOJIOKCHUI M3 MaTepualia 1Mo TeMe. Y TOBICTBOPUTEIBHOEC yMEHHE (POPMYTHPOBATH CBOU MBICIH, 00CYXIaTh
JIUCKYCCUOHHBIE MOJIOKESHHUS.

0--10 6aJI0B CTABUTCS, €CJIM 00YYAIOIIUIICSI:

Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HeyAOBIETBOpUTENbHO. [loHMMaHne MaTepuana ¢parMeHTapHOE HIIH
otcyrcTByeT. Heymenue popmynpoBaTh CBOM MBICIH, 00CYKIATh TUCKYCCHOHHBIEC TTOJIOKCHHUS.

4.2.1.3. OueHo4Hble cpeAcTBa.

Bomnpocs! A/1s1 yCTHOT0 HJIM MHCHMEHHOTO 0TBETa

1. Mogemu. MonenupoBanne kak Meton no3HaHus. @opmanmsanms. Kiaccudukanns abcTpakTHRIX MoIeNei.
KomnbroTepHOE MOAETMPOBAHUE.

2. Ilemn 1 OCHOBHBIE 3TaIbl KOMIIBIOTEPHOTO MaTeMaTHUYECKOT0 MOIeTupoBanus. [IpumMepsl Moienei i pa3TuyHbIX
Lene MOAEIUpOBaHUsL.

3. Oran ¢popmammzanuu. [Tapamerpst mogenn. Kimaccudukaryst Moernei mo cBoiicTBaM MX mapamMeTpoB. PamxupoBanue
mapaMeTpoB. Y CTOHYUBOCTh pElICHUH. AHAN3 pe3yIbTaTOB MOACIHPOBAHUS.

4. PazmirgHbIe TOAXOBI K KITACCU(PUKAIINA MaTEMaTHIECKIX MOZCTICH.

5. OcHOBHBIE BUBI CPEJICTB KOMIIBIOTEPHOTO MOJIeTUpOoBaHusl. Bu3yanuzaiiys B KOMIIBIOTEPHOM MOJAETUPOBAHUH.
AJNTOPUTMBI TOCTPOCHHUS TPapUKOB (YHKIIMH, TPACKTOPUIN IBHKCHUS 0OOBEKTOB.

6. [IpencraBieHne CKaISPHBIX MOJIEH C TOMOIIBbIO H30JUHUI. MeTOIbl YCIOBHBIX I[BETOB, YCIIOBHOTO KOHTPACTUPOBAHHSI.
[IpuMeps! HCIIOTB30BAHUS BH3YAIH3AIUU B MOJICITHPOBAHIH.

7. AramuTrdeckoe MoaenupoBanue B pusnke. [Ipumepsl. Kimaccudukanus Mozeneit mo odmeMaTeMaTHIeCKuM

CBO¥CTBaM: TMHEWHBIC M HeNMHEHbIe Moend. [Ipumepsl. Jlureapuzanus. HTErprpoBanue qudQepeHnnatbHbIX
YpaBHEHUH.

8. Uncnennoe mozenupoBanue. Pa3surue Gpusndecknx teopuit. UucneHHbli skcriepuMenT. Ero B3auMocBsi3u ¢ Teopueit

1 TabOpaTOPHBIM IKCIIEPUMEHTOM. MOJIeNb ABMKEHUS TeNa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

9. JoCTOBEPHOCTH YUCIEHHON Moenu. OrpaHuueHus YUce ¢ IJIaBarolied TOUKOW KaK MOJENN AEUCTBUTEIbHBIX YUCE.
OOYCIIOBIICHHOCTb 3a/1a4. Y CTOMYMBOCTD BEIYUCIUTENHFHBIX aITOPUTMOB. AHAIIN3 U HHTEPIIPETAINS YHCICHHBIX MOACTICH.
10. JerepmunnpoBaHHbie hruzmdeckre Moaenu. CBOOOIHOE MAACHUE Tela C YIeTOM CONPOTHBICHHS cpepl. Moienb
B3JI€Ta PAKETHI.

11. Monenu crutonHeIX cpea. MonennpoBaHue mpoiecca TerIonpoBoHOCTH. [ToHATHE 0 MEeTO/Ie KOHEYHBIX Pa3HOCTEH.
12. MaTtematudyeckue MOJieNu B 9K0JIoTud. OCHOBHBIE MOHATHUS 3K0JI0TUH. OCOOSHHOCTH M HAIIPABJICHUS UCTIOJIB30BaHUS
MaTeMaTHIECKUX MoJielieii B OMooruy. Moienb BHYTPHBHIOBON KOHKYPEHIIMY B TIOMYJISIIAN C TUCKPETHBIM
Pa3MHOXCHHEM.

13. Mojienu BHyTpUBUIOBOK U MEXBHUIOBOM KOHKYPEHILIMU B MOMYJISIIUK C HENPEPHIBHBIM Pa3MHOXKEHHEM. AHAIHU3
MOJIETT! MEXBHIOBOW KOHKYPEHIIHH.

14. ImuTanimoHHOE MOETUpOBaHre. Moenb aeaabHOro raza. IBoMonroHHas Moenb "JKu3Hp". ONTUMU3aIMOHHbBIE
MOJIETTH B 9KOHOMHUKE.

15. MonenupoBaH#ue CTOXaCTHIECKUX CHCTEM, OCHOBHBIE MOHATHS. METOJT CTATHCTUYECKUX UCTIBITAHUN (METO
Monre-Kapio). Ero npunoxenus. MozgenupoBaHue cilydaiiHON BETMYHHBI C PABHOMEPHBIM PAaCIpPe/ICIICHHEM.
duznueckue reHepaTopsl cirydyaHbix yncedn. [lceBnocnyyaiinsle urcna. Meron cepenuusl kBaapaTtos. HegoctaTku
[ICEBJOCTyYalHBIX MOCIEI0BATEIIbHOCTEMH.



16. O0mKe MEeTo Il MOJICTUPOBAHUS JUCKPETHBIX M HEIPEPBIBHBIX CIIYYAHBIX BEIHMYHH. [[pUMEpBI CTOXaCTHYCCKUX
MOJCIICH.

17. MonenupoBanue cucteM MmaccoBoro oociyxusanus (CMO). [IpenmeT Teopun MaccoBOro o0cyKuBaHus. Bumbl
CMO. [Ipumep 3amaun Teopuu MaccoBoro oocnyxuBanus. @ynkunn [Iyaccona. OCHOBHBIE BOIIPOCHI, BOSHUKAIOIINE TIPH
UMHUTaInOHHOM MoaenupoBarnu CMO.

18. MonenupoBanue auHamuueckux cucreM (J1C). daszopas xapakrepusanus JJC. 'apMornyeckuil U HeIMHEHHBIN
OCLMIUIATOPEL, X (azoBble mopTpeTsl. uccunatuBHble cucteMbl. KauecTBeHHOE HccienoBanue noseaenus JC.

budypkarumu.

19. Xaoc B quHAMIYecKuX cucreMax. CIieHapHuu Iepexo/ia 1eTepMUHIPOBaHHOTO ToBeaeHus JIC k XaoTnaeckomy.
Mexanmm Deiirendayma. Ero 6udypkanmonsas quarpamma. HeycToiuuBOCTh XaoTHIECKUX 3TaroB sBoitorun J1C.

20. CamoopraHu3anys B JTHHAMHYECKHUX cHcTeMax. JJuccunariuBablie cTpyKTyphl. CiHepreTuka. CBS3U MEXIY XaoCOM U
camoopranunzanueit. CucreMusiii ananus. [lonsaTue cucremsl. bornbime 1 ciiokHbIe ccTeMBbl. J[Ba moaxoa B TEOpUH
cucreM. OCHOBHBIE IPUHIMIIBI CUCTEMHOTO aHain3a. Knaccudukanuu cucrem. Posib MoienpoBaHust B CHCTEMHOM
aHaJM3€e ¥ COBPEMEHHOW MaTeMaTHKe.

4.2.2. [IpakTH4eckoe 3aJaHue

4.2.2.1. Ilopsipox npoBeaeHHsI.

[Ipennararorcst 3aaHus Ha PeLICHUE 3a1a4 M0 Kypcy KOMITBIOTEPHOE MOJIEIIMPOBAHHE.

4.2.2.2. Kpurepuu oneHuBaHM.

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

3aJaHue BBIIIOJIHEHO ITOJIHOCTHIO U MPAaBUIILHO.

22-26 6a110B cTaBUTCSH, €CJIH 00yIAOIIMMCS

3ajaHue BBINOJIHEHO MOIHOCTHIO, HO HET JOCTAaTOYHOTO 000CHOBaHMSA. My npyu BEpHOM PEIICHHUH JOIYIICHA OMNOKA WIIN
HEJIOYET, He BIHAIOIMINI Ha MPABUIIBHYIO TIOCIEI0BATEIBHOCT PACCyKICHHUI.

18-21 6as10B cTaBUTCSH, €CTU 00YYAIOLIHMCSH:

3agaHue BHITOIHEHO YaCTUYHO WM C (PAKTHYECKUMH OIIMOKaMH.

0-17 6ann0B cTaBUTCS, €CTU 00YYAIOIHMCSI:

3amaHre He BBITIOJIHECHO WM BBITOJHEHO C OOJIBIIMM KOJMYECTBOM (DaKTHUCCKUX OLIHOOK.

4.2.2.3. OueHo4yHbIe CpeacTBA.

1. PaccMOTpUM NONYJISIHIO, PAa3MHOXKAIONIYIOCS ITPOIIOPIHOHAIBHO KOJIMYECTBY 0COOEH, MPOITYKTHI €€
KH3HECITCIHOCTH MIPEBPAIAIOTCS B Cpeie OOUTAHUS B ST, HCTPEOJISIONIHIA MOMyJIsAIHi0. HalTi 3aBUCUMOCTh
KOJIMUEeCTBA 0COOEH OT BpEMEHH.

2. llunuHapudeckuil 6ak MOCTaBIEH BEPTUKAIBHO U UMEET OoTBepcTHe B AHE. [o0BUHA BOABI U3 MOJIHOIO Oaka BBITEKAET
3a 5 MUHYT. 3a Kakoe BpeMs BbITEUET BCs Boja?

3. OnpenenuTh TeMmeparypy OECKOHEYHOTO KpYTJIOTo IWIMHApA paauyca R, ecam ero HaganpHas temmneparypa T0, a Ha
TIOBEPXHOCTH TOJIIEP)KUBACTCS HyJIeBast TEMIeparypa.

4. OnpenenuTh KPUTHIECKUH pa3sMep KyOa U3 aKTUBHOTO BEIIECTBA, €CIIH ero K03 GuIMeHT pasMHOXKeHHS O0JIbIIe HyJIs, a
KOHLEHTPAIHS BEIIECTBA HA BCEX TPAHSX IOIECPKUBACTCS PABHON HYJIIO.

5. ChopmyarpoBath 3a1a4y O IUIABJICHUHU TBEPIOH (a3bl, 3aHUMAIOIICH MOIYIIPOCTPAHCTBO X >0 , IPH HATUIUH

TEIUIOBOT'0 TIOTOKA, TIOCTYIAIOIET0 Yepe3 MOBEepXHOCTh X=0

6. [Ipeo6pazoBats ypaBHeHue Kopresera-ne ®puza

7. Ilokasats, 4ro MoauduMpoBaHHOe ypaBHeHue Kopresera-ie dpuza nMeeT COIMTOHHOE PellieHHE.

8. Haiitu ABTOMO/ICJIbHYTO ITOJACTAHOBKY I OAHOMEPHOT'O YpaBHCHHA TCIUIOMPOBOAHOCTHU HA MOJIYOCH U PCUINTDL 3a1a1y
9. HaiiTi colMTOHHOE pelIeHne HeTMHEHHOTO YpaBHEHUs KoJIeOaHuH CTPYHBI

10. Haiiti pemenne ypapaenus /' Anambepa
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mocobue / 11.B. Opnosa, B.A. [lonoBHHKOB. - 3-¢ U31., mepepad. u xor. - Mocksa: By3osckuit yueonuk: MTHOPA-M, 2011.
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978-5-98281-280-3. - Tekcrt: anektponnsrit. - URL: https://znanium.com/catalog/product/555214 - Pexum jpocrtymna: 1o
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