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1. Hesb u 3a1a4u M3y4YeHUs] AUCUUIIMHBI

[lenp w3ydeHUs NUCHUIUIMHBI - (OPMHpPOBAHUE y CTYIACHTOB TEOPETUYECKUX 3HAHUU U
MPAaKTUYECKUX YMEHHUHW B OOJACTH MaTEMaTUYECKOTO0 MOJICIUPOBAHMS, OBJIAJICHUE METOJaMU
MOCTPOCHUSI W UCCJIEIOBAHMS MATEMAaTHUYECKUX MOJIENICH, HCIOIb3YEeMbIX IIPU peanu3aluu
00pa3oBaTeNbHBIX MPOTPaAMM IO MaTEMaTHKE B COOTBETCTBHUHU C TPEOOBAHHSAMHU 0Opa30BaTEIbHBIX
CTaHJIAPTOB, a TAKXE HCIOJb30BaHHE BO3MOXKHOCTEH 00pa30BaTEIbHOWU CpPEAbl IS JOCTHKCHUS
JUYHOCTHBIX, METANPEIMETHBIX M MPEIAMETHBIX Pe3yJbTaTOB OOy4YeHUsS U OOCCIECUYCHHS KauyecTBa
y4e0HO-BOCITUTATEILHOTO MPOIIecca CPECTBAMH MPEI01aBaeMbIX YUCOHBIX MPEAMETOB

3amauyn TUCHMITINHEIL:

- W3y4YeHUE TEOPETUYECKUX OCHOB MATEMaTUYECKOrO0 MOCIMPOBAHUS, UCIOIB3YEMBIX MPHU
peanu3anuu 00pa3oBaTEIbHBIX IPOTPaMM 110 MaTEMaTHKE B COOTBETCTBHU C TPeOOBaHUSIMHU
00pa3zoBaTeNbHBIX CTAH/IAPTOB,;

- opMupoBaHUE y CTYACHTOB YMEHHUSI CTPOUTH MAaTEMAaTHUCCKUE MOCIIH MPUKIIAIHBIX 3a/1a4
W3 pa3InYHbIX 00JIacTel HayYHOr'0 3HAHUS,

- o0y4yeHHe TNPUMEHEHUIO TEOpUU OOBIKHOBEHHBIX JU((epeHIINaIbHbIX YpaBHEHUH K
pEIICHUI0 3a/ad  MOJCIHUPOBAHMS (PU3NICCKUX, OHOJIOTHYECKHUX, COIUATHHO-IKOHOMHUYECKUX
MPOIIECCOB;

- (OpMHPOBaHHE Yy CTYICHTOB TPEACTAaBIICHUS O IU(PepeHIIUANBHBIX YpaBHEHUSIX Kak
MaTeMaTHUYeCKMX MOJCNAX SBJIECHUH M IPOIECCOB, dbopMUpOBaHHE YMEHHUS COCTaBISTH
g depeHIMaTbHBIC YPABHEHUS 10 YCIOBUSAM MPHUKIIATHBIX 33124,

- ¢opMupoBaHHE YMEHHS NMPUMEHSATH KOMIBIOTEPHBIE TEXHOJOTHHU JUII MATeMaTHYECKOTO
MOJICJIUPOBAHUS MTPOIIECCOB U SIBJICHUIA;

- peanu3anusi BHYTPUIIPEAMETHBIX M MEXIPEAMETHBIX CBs3ell ¢ (u3mkoil, Ouomoruei,
SKOHOMMKOU U JIp.;

- IOATOTOBKA CTY/ICHTOB K MCIOJIb30BAHUIO TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUN
B 00JIACTH MaTEeMaTHYeCKOr0 MOJCIUPOBAHUS B OyAymiedl mnpodhecCHOHATBHOW AeSITeIbHOCTH.

2. Mecrto aucuunminnsl B ctpykrype OIIOIT BO

Juctumumza b1.B.11 «MaremaTrueckoe MOIEIMPOBAHUEY) OTHOCUTCS K BApMATUBHON 4acTH
y4eOHOro IJjiaHa.

Hucuunnuna uzydaercs Ha 4, 5 Kypce, B 8, 9 cemecTpax.

Jnsg u3ydeHus IOUCLUIUIMHBI TpeOyeTcsi: MMETh 3HaHMs M yMEHHS, NPUOOPETEHHbIE B
pe3yibTaTe OCBOCHMS NMPENIIeCTBYIOMUX JUCIMILIMH: MaTeMaTUYeCKUN aHalIn3; BbICIIAs anreOpa;
aHaJIMTUYECKass TEeOMETpUs; CBEIACHHs M3 Kypca GU3MKM M JIPYTHMX €CTECTBEHHOHAYYHBIX
JUCLUILUINH.

Nzyuenunto nucuuruinbbl b1.B.11 «Marematnueckoe MOAETMPOBAHNE» MPEALIECTBYET
OCBOEHUE NUCHUIUINH (TTPAKTHK):

b1.b.15 OcHoBbl MaTeMaTHyeckoil 00paboTKu HH(OPMaIUK;

b1.B.04 MaTteMaTH4eCKHUH aHAIIU3;

b1.B.07 Anre6pa;

b1.B.10 KomnerorepHOe MOJIENNPOBAHHUE;

b1.B.19 I'eometpus.

OcBoenne quctumuinnel b1.B.OJI.11 «Maremarnueckoe MOAEIUPOBAHNE) SIBIISAETCS
HEO0OXOMMOM OCHOBOM IS MOCIIEAYIONIET0 U3yUYCeHUsI TUCIUIUTAH (TTPAKTHUK):

b1.B.13 ®usuka;

b1.B.18 YucienHbIE METOIEL,

b1.B.21 Cucrempl KOMIBIOTEPHOM MaTEMaTHKU.

O6unacTp npodeccuoHaIbHON AeSTebHOCTH, HA KOTOPYIO OPUEHTHPYET JUCIUILINHA
«MaTeMaTH4ecKoe MOJICIIMPOBAHUEY, BKIIIOUAET: 00pa3oBaHue, COLUAIBHYIO cepy, KyIbTypy.

OcBoeHMe NUCUUIIIMHBI TOTOBUT K padoTe co claeaylouMMi 00beKTaMu NpodeccrnoHalbHON
NS TEIbHOCTH:
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- 00yueHue;

- BOCIIUTaHHUE;

- pa3BUTHE;

- 00pa3oBaTEIbHBIC CHCTEMEI.

B mpomecce wm3yueHuss DUCIHUIUIMHBI CTYACHT TOTOBUTCS K BHUAAM NPOQECCHOHATHHON
NESATEIBHOCTH U PEHICHUI0 MpodecCHoHaNbHBIX 3aaa4, npeaycmorpeHHbix ®I'OC BO u yueOHBIM
IJIAHOM.

3. TpeGoBaHus K pe3yJabTaTaM OCBOCHUS JUCHUNINHBI

[Tpouecc u3yueHus: AUCUMILIUHBI HAMpaBieH Ha (OPMUPOBAHUE KOMIIETEHIIMM U TPYIOBBIX
¢bynkuuii  (mpodeccuoHanbHblii  crapaapt Ilemaror (memarormueckasi AeATENBHOCTH B cdepe
JIOIIKOJILHOTO, HAYaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpemaHero oO0mero oOpa3oBaHMs)
(BociuTaTeNb, Y4YHMTEINb), YTBEPXKIEH MpUKa3oM MuHUCTEpPCTBA TpyJda U COIMAIBHOM 3aIUThI
No544wn ot 18.10.2013).

BrimyckHUK TOMKEH 001a1aTh CIeIyIIIMH mpodeccruoHanbHbiMu koMieTeHIsMu (I1K) B
COOTBETCTBHUH C BUJAMU JCSITEIBHOCTHU:
I[1K-1. roTOBHOCTBIO peaiu30BbIBATH 00pa3oBaTe/bHbIe IPOrpaMMbI 110 Y4eOHbIM NpeAMeTaM
B COOTBETCTBHU € TPeOOBAHUAIMH 00Pa30BaTeIbHBIX CTAHIAPTOB
neJaroru4eckas 1esireJibHOCTh

I1K-1 roTOBHOCTEIO 3HATh:
[peaTM30BbIBaTh 00pa30BaTEIIbHBIC |- TOHIATHE MATEMAaTHYECKOW MOJIEITH M METOJIa MAaTEMaTHIECKOTO
[IPOrpaMMBbI 110 Y4€OHBIM MOJICJIIMPOBAHUS, CBOMCTBA MATEMAaTHUYECKUX MOJIETICH,
[peaMETaM B COOTBETCTBUU C 0COOEHHOCTH TIOCTPOCHUS U UCCIICIOBAHMS MAaTEMaTHICCKUX
TpeOOBaHUSIMU 00PA30BATEIBHBIX MOJEICH, KIIACCU(PUKAIINIO MATEMATHICCKIX MOJICIICH, ITaIbl
CTaHIapTOB MaTeMaTHYECKOTO MOJICTTUPOBAHUS;

YMETh:

- CTPOMTh MaTeMaTU4ECKHUE MOEIH NMPUKIAHBIX 3aau U3
pa3M4YHBIX 00IacTeil HAyYHOTO 3HAHMS,

- IPOBOJIUTH aHAJIN3 U UCCIIeI0BaHUE TTOCTPOESHHBIX
MaTeMaTHUECKNX MOJIECNCH;

- IPUMEHATh MaTeMaTUYECKU amnmapaT TEOPHUH OOBIKHOBEHHBIX
¢ depeHINaTbHBIX YPaBHEHHUH K pEIISHUIO 3a/1a4
MOJIeTMPOBaHUS (PU3HMUECKUX, ONOIOTHYECKUX, COLUAIBHO-
HKOHOMHYECKUX MPOIIECCOB;

- HCIOJIb30BAaTh KOMITbIOTEPHbIE TEXHOJIOTUH JUISl TOCTPOSHUS U
MICCIIeIOBAHHS MAaTEMAaTUIECKUX MOJIETICH;

BIIa/IETh:

- HaBBIKAMHU TIOCTPOCHHS U HCCIIEIOBAHUST MATEMAaTHYECKIX
MoJ1eIelt POLIECCOB U SIBIEHUI;- HaBBIKAMHU UCIIOJIb30BAHUS
METOIOB JUCIUTUINHBI B KAYECTBE HHCTPYMEHTA PeaTu3aIliu
00pa30BaTeNbHBIX IPOIPAMM B COOTBETCTBUHU C COBPEMEHHBIMU
METOAMKAMH U TEXHOJIOTHUSAMH JIJISl 00ECTIeUeHUs KauecTBa
y4eOHO-BOCIIMTATEILHOTO MPOIIeCCa. .

ITK-4. cnocOOHOCTBI0 HCIO0JIB30BATH BO3MOKHOCTH 00pa30BaTe/IbHOM cpelbl I JOCTHXKeHHUSs!
JIMYHOCTHBIX, MeTaNpeIMeTHBIX U NPeAMETHBIX Pe3y1bTaTOB 00y4eHHus U obecreyeHus
KayecTBa y4eOHO-BOCIIMTATEIbHOI0 MPOIlecca CPpeicCTBAMH NMPENnoaBaeMbIX Y4eOHbIX

npeaMeToB

Nneaarornyeckas AesiTeJIbHOCTD

[1K-4 ciocoOHOCTHIO 3HATh:

HCII0JIE30BaTh BO3MOKHOCTH - BO3MOYKHOCTH HCIIOJIBE30BAHUS OCHOBHBIX ITOHSATHH, HAEH U
00pa30BaTEeNBHON CpeNbl s METOJIOB MAaTEeMAaTUYECKOTO MOJCIMPOBAHUS [T TOCTHKEHUS
ITOCTHIKEHHS JIMYHOCTHBIX, ITUIHOCTHBIX, METAIIPEIMETHBIX M MPEJMETHBIX PE3yIbTaTOB
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MCTAIIPEAMCTHBIX U MIPECAMETHBIX 06yLICHI/I$I H o0ecreueHsT KauyecTBa y‘lC6HO'BOCHI/ITaTeJIBHOFO

[pe3yabTaTOB 0OyUEHUS U [porecca;

oOecrieueHrs KauecTBa yueOHO-  [YMETh:

BOCIIMTATCIILHOTO IIpOoLccca - IPUMCHATH NOJTYUYCHHBIC B XOA€C U3YYCHUA NUCHUIIIIMHBL
CpeICTBaMU IMPETOAaBaEMBbIX 3HaHUs B Oyaymiei mpoeCCHOHAIBHON ACATEIBHOCTH JIJIs
Y4eOHBIX IPEIMETOB (hopMHUPOBaHNS HABBIKOB IIOCTPOCHUS MATEMaTHUECKUX MOJIENICH

[IPUKJIaHBIX 3a/1a4, [TOBBIIICHHS Ka4eCTBa MAaTEMAaTHIECKOTO
00pa3oBaHMS MKOJIHLHUKOB;

BJIaJICTh:

- HaBbIKaMU ITPUMCHCHUA TCOPCTUUCCKUX 3HAHUU U
[PaKTHYECKUX YMEHHUH B 00JIaCTH MaTEMAaTHYECKOTO
MOJACIIMPOBAHUSA JJI NOCTUIKCHUS JIMYHOCTHBIX,
MeTanpeIMETHBIX, TPEMETHBIX Pe3yIbTaTOB O0YUCHHS U
oOecrieueHns KauecTBa y4eOHO-BOCIIMTATEIBHOTO Tpoliecca.

4. O0beM AUCHUNIMHBI U BUIbI Y4eOHOH padoThl

Bcero | BoceMmoii | JIeBATHIM

Bun yuebHolt paboTsl 4acoB CeMeCTp | ceMecTp
KonTakTHas padora (Bcero) 64 28 36
JlaGopaTopHbie 52 28 24
Jlexmun 12 12
CamocrosiTejibHast pa6oTa (Bcero) 44 8 36
Bubl NPOME:KYTOYHOI aTTecTalMN 36 36

3auer +
DK3aMeH 36 36
OO0mas TPy10eMKOCTh 4aChl 144 36 108
O01as TPyA0eMKOCTh 3a4eTHbIE eJMHHUIbI 4 1 3

5. Conepkanue TUCHUILINHBI

5.1. Conep:xanue MoayJieil IMCHUIITHHBI

Mopnyas 1. IlocTpoeHue 31eMeHTAPHBIX MATEMATHYECCKUX MO/IeJIell HA OCHOBE
auddepeHuINAIbHBIX YPABHEHUI N1€PBOIo NOPSAKa:

OCHOBHBIE TIOHATUS TEOPUU OOBIKHOBEHHBIX AH(QPepeHIHaTbHbIX ypaBHEHUH. MeToibl
pelieHns oObIKHOBEHHBIX AU(depeHlInaIbHbIX YpaBHEHUN niepBoro nopsaka. JAuddepenunanbabie
YPaBHEHUs NIEPBOTO MOPsAJKAa B MOJEIMPOBAaHUM IIPOLECCOB M SABIEHUI. MaremaTrndeckas MOJEIb
pacmaza paJuMoOaKTMBHOIO BellecTBa. MareMaTudeckass MoOJENb pocTa uuciaa OakTepuid.
MaremaTrueckasi MoJiellb U3MEHEHUsI JaBJIEHUS BO3AyXa HaJl ypoBHEM Mops (OapomeTrpuyeckas
¢dopmyna). MaremaTnueckas MOJENIb Ipollecca OXJaXKIeHUs Tel. Maremaruueckas MOJENb
UCTEUYEHUS JKUJIKOCTH 4epe3 OTBEPCTHE B cocyne. MaTemarnueckass MOJENIb CKOPOCTH M3MEHEHUS
unpopmanuu (Mozaens ['aptmana). Mozens pekiambl. MareMaTudeckasi MOIENb U3MEHEHHS CHIIbI
TOKa C TEUYEHHWEM BPEMEHM B IPOCTEHIIEW JJIEKTpUUecKodl nenu. Martemarnueckas MOJEIb
MHTEHCHUBHOCTH CBETOBOIO IOTOKA.

Mopayas 2. MatemaTn4eckoe MoJeTHPOBaHHe GU3NYECKUX IIPOLECCOB:

MopenrpoBaHue IBHKEHHS, OIUCBIBAEMOr0 BTOPBIM 3aKkOHOM Hprorona. MaTtemaTnueckoe
MOJIETMPOBAHUE TOPU3OHTAIBHOIO [BW)KEHHS Tela I0J JIEHCTBUEM CONPOTUBIICHHS CpENBI.
MareMaTrrnueckoe MOAECIMPOBAHNE BEPTUKAIBHOTO IBUKEHHUS TeJIA MO IEHCTBUEM CONIPOTUBIICHUS
cpeabl. MareMaTHuecKkoe MOJETUpOoBaHHE (U3UUYECKUX MPOIECCOB, MPUBOAALINX K JUHEHHBIM
nuddepeHIaIbHBIM yPaBHEHUSIM BTOPOTO MopsAaka. MaremaTuueckass MOJENb JABH)KEHUS Tena,
OpOILIEHHOTO TMOJl YIJIOM K TOPU30HTY. Maremarudeckoe MOJEIMPOBAHUE KOJeOaTENbHBIX
mpoueccoB. Marematuyeckass MoOZelb KoyiebaHMl MaTemaTuueckoro mastHuka. KoneGanus B
JIIEKTPUYECKOM KOHTYpE.

Moayas 3. Martemaruyeckoe MOJEJUPOBAHNE JIKOJOTHYECKHX M OHOJOTMYECKUX
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NpPoOLECCOB:

MaremaTnueckoe MOAETUPOBAHME Kak MeETOJ Hay4yHoro mnosHaHus. Kriaccudukanus
MaTeMaTU4ecKux mojened. IIpumepsl MareMaTH4eCKUX MOAECIEH M MaTEeMaTU4YECKUM ammapar
MOJenupoBaHusa. MogenupoBaHue IpPOLIECCOB pPocTa B Ipupoae. Maremaruueckne MOIEIU
JUHAMUKH YHUCJICHHOCTH Tomyisiuuu (Mmonens Manbsryca, Depxronbera, JloTku-Bonbreppa).
Maremarnueckass MOJENIb XMMHYECKUX peakluil. MareMatndeckue MOJEIM 3aJad Ha CMECH.
Ob6ennenune pacTBopoB. PacTBopeHue BeliecTBa C TCUEHUEM BPEMEHH.

Monayab 4. MaTemaTHYecKoe MOJAEJIUPOBAHNE COLMATIBLHO-I)KOHOMUYECKHUX MPOLECCOB:

OTaIbl IOCTPOEHUSI MaTeEMaTU4YECKUX MoJieel. [IoHATHE O BBIUMCIUTEILHOM SKCIIEPUMEHTE.
Metoapl NOCTPOECHHS MAaTEMATHYECKUX MoAeled. MeTol NpHUMEHEHUs OCHOBHBIX 3aKOHOB M
ypaBHEHHMI (u3MKU. MeToapl NMOCTPOCHHUS MaTeMaTHUeCKUX Mojeneil. Vepapxudeckuid Moaxof,
METOJl BAapUALMOHHBIX IPHUHIMIIOB, METOJX aHaJIorui. MaremaTH4ecKoe MOJACIUPOBAHUE
(UHAHCOBBIX MpollecCOB. MaremaTHyecKiue MOAETN 3KOHOMUYECKON AMHAMHUKH. MaTemMaTndyeckue
MoJeNn JleMorpadMuecKkux mpoleccoB. Maremaruyeckas MOJENIb PaclpOCTPAHEHMs SNUIAEMUN.
MaremaTuueckast MoJenb JlaHuecTepa cpakeHus AByX apMUM.

5.2. Conep:xanue qucuumiannbl: Jlekuuu (12 4.)

Monayab 3. MaTteMaTu4eckoe MOIeJTHPOBAHHE IKOJOTHYECKHUX H OMOJIOTHYECKHX MPOIECCOB

(6 u.)

Tema 1. MaremaTtnyeckoe MOAETUPOBAHUE KaK METO/ HAyYHOI'O MO3HaHU (2 4.)

MopenupoBanue cpeay METOI0B HAYYHOTO 1To3HaHUs. [IoHsATHE MaTeMaTHYeCKOW MOJEIN U METOAA
MaTeMaTHYeCKOro MOJAEIUpOBaHUA. TpeboBaHMs K MareMaTudecko mozaenn. OcoOeHHOCTH
IIOCTPOGHUSI MaTeMarudyeckux wmojeneid. CBoiicTBa MareMaTHdeckux Mozened. Oobsactu
IPUMEHEHHUsT MaTeMaTU4YeCKOro MOJIENMPOBaHUSA. MaremMaTHuyeckoe MOJAEIMPOBAHHWE B HAayYHBIX
UCCIIEIOBaHMSX.

Tema 2. Kimaccudukamus MaTeMaTH4eckux Mmoaenei (2 4.)

Knaccugukanmonnsle Npu3Haku MaremMaTHueckux Mojened. Knaccudukanums maTeMaTHUecKux
MoJiesie B 3aBUCHUMOCTH OT  CJIOXKHOCTH O0BeKTa MopenupoBaHus. Kiaccuduxarms
MaTeMaTHYeCKUX Mojeled B  3aBUCUMOCTHM OT omepatopa Moxaenu. Krnaccudukanus
MaTeMaTHYeCKUX MoOJeJe B 3aBHCHMOCTH OT TapameTrpoB Monend. Kiaccudukamus
MaTeMaTHYeCKUX MoJeneil B 3aBUCHUMOCTH OT ILened MonenupoBaHus. Kriaccugukarms
MaTeMaTHYECKUX MOJIETEeH B 3aBUCIMOCTH OT METOJIOB PEaTH3aIIHH.

Tema 3. [IpuMepsl MaTeMaTHUECKUX MOJIENIEH U MaTeMaTUYECKUH anmapaT MOAeInpoBanus (2 4.)
3amava 0 JBWXKEHMM CHapsaja (MpuMep npocTeiiiel aHalIuTHYecKod Mozenu). 3ajgada o Oake ¢
HaWMEHBIIIEH IUIONMIAIbI0 (MPUMEp ONMTHUMHU3AIMOHHOW Mojenu). TpaHcmopTHas 3amada (mpumep
3aJjaud JIMHEHHOro MporpaMMHUpOBaHMA). 3aada O KOMMHUBOSDKEpE (3J€MEHThl TeopuM IrpadoB B
MOJIETIMPOBAaHUM). 3ajadya O HAXOXKICHUM CBS3M MEXIY CTPYKTYpoll M CBOMCTBaMM BelleCTBa
(3amava anmpokcuMaiuu). 3ajgadya o0 ONpeNeNeHUU HAJEeKHOCTH AJEKTPHUUECKON Ienu (Ipumep
BEPOSITHOCTHOM MOJIeNH). 3ajada O paauoakTHBHOM pacmane (mpumep auddepeHimanbHol
MOJICIIN).

Mopnyas 4. MaremaTn4eckoe MOJeJMPOBaHHE COLMATBHO-IKOHOMHUYECKHX Mpoueccos (6 4.)

Tema 4. Otanbl nocTpoeHus: MaTeMaTHYECKUX Mozeel. [IoHATHE 0 BEIYUCIUTENEHOM
sKcriepuMenTe (2 4.)

HccnenoBanue o0bekTa MojienupoBanusi. KoHnenrtyanbHast TOCTaHOBKA 33Jja4l MOACITUPOBAHMUA.
MareMarnueckasl OCTaHOBKa 3aJladydl MoJenupoBaHus. Beibop m oOoCHOBaHWE BbIOOpa METONa
pemieHns 3agaud. Peanuzanms MareMaTMdeckod MoJenu B BUAE Inporpammel ania OBM.
Beruncnurensnsiii s5kcniepuMeHT. [IpoBepka agexkBatHocTn Mozaenu. [IpakTrueckoe ucnonb3oBaHue
IIOCTPOCHHOM MOJENIN U aHAJIU3 PE3YJIbTAaTOB MOJIEIUPOBAHUS.
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Tema 5. MeToapl MOCTPOCHUSI MAaTEMaTHYECKUX Moielie. MeToa MpUMEHEHHSI OCHOBHBIX 3aKOHOB U
ypaBHeHUH ¢pu3uku (2 4.)

OCHOBHBIE METOBI MOCTPOCHHS MaTeMaTHYECKUX Moeel. [locTpoenrne MareMaTHYeCKuX MOAeNei
Ha OCHOBE 3aKOHOB COXpaHEHMsS (3aKOHA COXpaHEHUSI MAacCChl, HHEPrUM, HMIYJIbCa) U
dbyHIaMEHTATBHBIX YPaBHEHUH (QU3HKHU (METOM «OT OOIIET0 K YaCTHOMYY).

Tema 6. MeTopl MOCTPOCHUSI MaTeMaTHYECKUX Mojenel. Mepapxudeckuil moaxon, METoa
BapHallMOHHBIX IPUHLUIIOB, METO/ aHAIOTUM (2 4.)

Wepapxuueckuili moaxo K IOCTPOCHHIO MaTeMaTHYeCKUX Mojesield (MeTol «OT MPOCTOro K
CIIO)KHOMY»). MeToJ BapHallMOHHBIX MPUHIUIIOB IPU CO3JaHUM MaTEeMaTHYECKUX MOJEIeH.
[TocTpoeHne MareMaTH4eCKUX MOJIENE Ha OCHOBE METO/1a aHAJIOTUM.

5.3. Conep:xanue nucuuiuinabl: Jladoparopusie (52 4.)

Moayas 1. [locTpoeHue 3j1eMeHTAPHBIX MATEMATHYECKUX Mo/lesleil HA OCHOBE
aug¢epeHuINATBHBIX YPABHEHUI mepBoro nopsiaka (14 4.)

Tema 1. OcHOBHBbIE NOHATHSI TEOPUU 00BIKHOBEHHBIX AN PepeHIHAIBHBIX YPABHEHUI
24.)

3anaun, npuBoasamue K nuddepennuansubiM ypaBHeHusM. [lonarue nuddepenuanisHoro
ypaBHEHHS. Buabl OOBIKHOBEHHBIX IU(pdepeHIMATBHBIX YpPaBHCHHA TEpBOro mopsiaka. Oomui
unterpan. YactHoe pemenue nuddepeHnuansHoro ypaBHenus. 3agada Komm. ['eomerpuueckuit
cMmbicn pemieHus guddepeHIHaNbHOTO  ypaBHeHHs. VHTerpupoBanue AudQepeHInaTbHBIX
YpPaBHEHUH €  pa3leisAOIIMMHUCS  MEPEMEHHBIMU.  AJTOPUTM  PEIIEHHS  OJHOPOJHOIO
Qg QepeHIHaTbHOTO YpaBHEHHS IEPBOTO TOPSIIKA.

Tema 2. MeToabl pemieHusi 00bIKHOBEHHBIX M (epeHIHAIBHbIX YPABHEHUH NEPBOr0
nopsiaka (2 4.)

[Tonstre nuHeitHOrOo nUddEepeHMaTbHOTO ypaBHEHUST MepBoro mnopsaka. JluHeiiHbie
OTHOPOJHBIE M HEOAHOPOAHBIE U (epeHIHATbPHBIE ypaBHEHHUS TIIEPBOIO IMOPsAIKA. MeTob
pelieHnid JMHEWHBIX HEOAHOPOIHBIX Au(QEepeHInanbHbIX YpaBHEHHI: METOJ BapHalllH
MIPOU3BOJILHBIX MOCTOSHHBIX (MeToj Jlarpanxka); meton bepuymnu. [loHsTiue ypaBHEHUs B MOJHBIX
muddepennmnanax. HHrerpupoBaHue ypaBHeHHH B TONHbIX auddepeHnuanax. Pemenue
mudepeHIMaTbHBIX YPaBHEHUN TIEPBOTO MOPSIIKA C TIOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTHA.

Tema 3. luddepenunanbabie ypaBHEHHs MEPBOro MOPSIAKA B MOACJIHMPOBAHUHT
NpoueccoB M ABJeHMii. MaTeMaTHuyeckasi MO/ieJIb pacnajaa paIMoaKTHBHOIO BellecTBa.
MartemaTH4eckasi MOJeJIb POCTA Ync/Ia 0akrepui (2 4.)

[Tonsitne muddepeHMaTbLHON MOAEIU MpOoIlecca WK SBIEHUSA. AJITOPUTM COCTaBJICHUS
nuddepeHIaTbHBIX YPaBHEHUN MO YCIOBUSM MPUKIAAHBIX 3a7ad. [locTpoeHne maTemMaTuyeckoit
MOJIETIM paclnaja paAuoakTUBHOIO BemiecTBa. [locTpoeHne MaTeMaTHUeCKONM MOJENN pocTa yucia
OakTepuil B OJIarONPHUATHBIX YCIOBHUSX.

Tema 4. MaTtemaTuyeckass Mojie/Ib U3MEHEHHUs] JaBJIeHHs BO31yXa HaJ YPOBHEM MOps
(0apoMeTrpuueckas popmy.aa). MaremaTudeckasi MoJeJib MpoLecca oXJazkaeHus Tea (2 4.)

[TocTpoeHne maTeMaTHYecKOM MOJETN W3MEHEHMs JaBJICHUS BO3JyXa Haj YpOBHEM MODS.
BriBon 6apometpuyeckoit popmynsl. Onpenenenne 3aKoHa OXTaKISHUS TeTl.

Tema 5. MaremaTuyeckass Moae/ib UCTEYEHHUs] KUIAKOCTH 4Yepe3 OTBEepCTHE B cocyjde
(24.)

[TocTpoeHne mMaTeMaTH4ecKOM MOJENM HCTEUEHHUs >KUIKOCTH 4epe3 OTBEPCTHE B COCYJIE.
PaccMoTpeHne YacTHBIX CIy4aeB: a) HCTEUCHHE JKUAKOCTH  4Yepe3 OTBEPCTHE B COCYAE
HMWIMHIpUYECKON (hopmbl (KOrJa och IMJIMHIpPA PAcHojoKeHa BEPTUKAIBHO WM TOPU30HTANIBHO);
HCTEUYCHHE KHUJIKOCTH Yepe3 OTBEPCTUE B COCYyJIe KOHMUECKOW (DOPMBI; HCTEUEHHE KUIKOCTH Yepes
OTBEPCTHE B coCyae POPMBI OTyCPEPHI.

Tema 6. MaTemaTn4eckas MoJeJIb CKOPOCTH M3MeHeHMs HHpopManuu (MoeIb
I'aprmana). Moaennb pekiambl (2 4.)

[TocTpoeHrne MareMaTH4YeCKOW MOJEIN CKOPOCTH W3MeHeHus uH(opmanuu. [loctpoenue
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MaTeMaTUYeCKOU MOJIENIH PACIIPOCTPAHEHHUS PEKIIAMBI.

Tema 7. MaremaTu4eckasi MOJeJIb U3MEHEHHU S CHJIbI TOKA ¢ TeYeHHEM BPEMEHHU B
NpocTeien dJIeKTpHYeckou nenu. Maremarnyeckasi MoJie/lb HHTEHCUBHOCTH CBETOBOI0
noroka (2 4.)

[TocTpoeHrne MareMaTUuecKOW MOJENM HM3MEHEHMs] CHIIbI TOKa C TEUEHHEM BpPEMEHH B
NpOoCTEUIlIe 3JeKTpuyecko 1enu. IlocTpoeHne wMaTeMaTM4yecKOW MOJIeId HWHTEHCHUBHOCTHU
CBETOBOTO MOTOKA (Ompeaesienne 3akona byrepa)

Mopnyas 2. MatemaTn4eckoe MoJeupoBanue pusndeckux npoueccos (14 u.)

Tema 8. MoaesupoBanue JBUKEHUSA, ONIUCHIBAEMOI0 BTOPbIM 3akoHOM HbroTOHA (2 4.)

VYpaBHeHus ABwkeHus B auddepeHnuansHoii dopme. IlocTpoeHne MareMaTHYEeCKHX
MoOJeJIed MPUKIAJHbIX 33]a4 Ha MPUMEHEHHE MEXaHMYECKOro CMbICiIa Npou3BoaHOM. [locTpoenue
MaTEMaTHYECKON MOJENN JBUKEHUS TeJla OCTOSHHON MacChl.

Tema 9. MaremaTu4eckoe MOJAeJMPOBAHHUE TOPU30HTAJIBHOIO IBUKEHUS TeJa MOJ
AeliCTBHEM CONPOTHBJICHHS cpeabl (2 4.)

[TocTpoeHrne maTeMaTH4YeCKON MOJENHM TOPU30HTAIBHOIO JBUKEHHUS Tella MOJ JIEHCTBHEM
COIIPOTHUBIIEHUS cpebl. PaccmMoTpeHue ciydyaeB, KOrjaa a) cuja COINPOTUBIICHUS MPONOPLHOHAIbHA
CKOPOCTH JABI)KEHHS Tena; O) CHiIa CONPOTUBIEHHUS IMPOMOPLHUOHAIbHA KBaApaTy CKOPOCTH
JBUKEHUS Tea.

Tema 10. MaTemaTn4eckoe MoAeTMPOBAHHUE BEPTHKAJIBHOI0 ABHKEHHS TeJIa MO/
AeliCTBHEM CONPOTHBJICHHS cpeabl (2 4.)

[locTpoeHne MareMaTHyecKOW MOJENIHM BEPTUKAIbHOIO J[IBMXKEHHS Tella MOJA JEHCTBHEM
COIIPOTHUBIIEHUS cpeapl. PaccmMoTpeHue ciydyaeB, KOrjaa a) cuja COINPOTUBIICHUS MPONOPILHOHAIbHA
CKOPOCTH JABW)XEHMsI Tena; O) CuiIa CONPOTUBICHUS TMPOMOPLHMOHAIBHA KBaJgpaTy CKOPOCTH
nBuKeHMs Tena. OmnpeneneHne 3aKoHa M3MEHEHUs BBICOTHI NMApallIOTUCTA HAJ YPOBHEM 3E€MHOM
MMOBEPXHOCTHU, €CJIM COIPOTUBIICHUE BO3yXa IPONOPIHUOHAIEHA CKOPOCTH €ro MaJeHHUS.

Tema 11. MaTemaTu4eckoe Moae1upoBaHue GuU3NYeCKNX NPOLECCOB, IPUBOASIINX K
JIMHEHHBIM Au ¢ PepeHnHaIbLHBIM YPABHEHUSIM BTOPOI0 MopsaaKka (2 4.)

Jluneitnble muddepeHnranbHble YpaBHEHHS BTOPOTO IMOPSJIKA: OCHOBHBIE IOHATUS U
omnpenenenus. Jluneiinoe ogHoponHoe nuddepeHanbHoe ypaBHeHne. OyHamMeHTanbHas cuctema
pemenuii. CTpykTypa 00111ero penieHus JHHEHHOTO OJHOPOAHOTO U] depeHITNaTBHOTO YpaBHEHHUS.
Jlunelinple HeoAHOpPOnHBbIE nU(p(dEepeHInalbHbIE YPAaBHEHUS BTOPOTO MOpPSAJKAa M METOABI HX
pemieHns  (METOA  BapUallUd  NPOM3BOJIBHBIX  TOCTOSIHHBIX,  METOJ  HEONpeAeNIEHHBIX
KO3 PHUIIUEHTOB).

Tema 12. MaTemaTu4eckasi MojieJIb IBMKEHUS Tesla, OPOILIEHHOIO MO/ YIJIOM K
TOPU30HTY (2 4.)

[TocTtpoeHrne MaTeMaTHUeCKOHM MOJENM JBUXKEHHUS Teja, OpOIIEHHOro IMOoJA YIJIOM K
ropuzonTy. OnpeneneHrne KOOpAuHaT Tena, OpOLICHHOTO MO/ YIJIOM K TOPU30HTY, B OO0 MOMEHT
BpemeHu t. HaxoxneHue ypaBHEHUS TpPAeKTOPUHU JIBUKEHHUS Teja, OpPOIIEHHOro MOJ YIJIOM K
ropuzoHTy. Onpeienenue JaIbHOCTHU TOJeTa Teja, OPOLIEHHOTO MO/ YIJIOM K TOPU30HTY.

Tema 13. MatemaTn4yeckoe MOIeJIMPOBaAHUE KOJIe0aTeILHbIX POLECcCOB (2 4.)

JuddepenumanbHoe ypaBHEHHE TapMOHMYECKMX Konebanuil. CBoOOIHBIE KOJIeOaHUS.
3aryxatomue kosieOaHus. BeiHYX)IeHHBIE KojeOaHus (B cpeie O0e3 CONMPOTHBIICHHS, B Cpele ¢
COIMPOTUBIICHUEM).

Tema 14. MaTemaTu4yeckasi MojieJib K0OJIeOaHU MaTEeMaTHYeCKOT0 MASITHUKA.
Kone6anus B 3jieKTpHYecKOM KOHTYpe. (2 4.)

[Toctpoenne MaTeMaTHYeCKOW MOJETH  KOJeOaHWW  MaTeMaTHYeCKOro  MAasTHHKA.
ITocTpoeHne MaTeMaTHUECKOM MOJIENN KOJIEOAHUH B 3JIEKTPUUYECKOM KOHTYPE.

Moayasb 3. MaTemaTHyecKoe MOJAEJIUPOBAHNE IKOJOTHYECKUX U OMOJIOTMYEeCKUX
npoueccon (12 4.)

Tema 15. MoaesupoBaHue NpoueccoB pocra B npupoae (2 4.)

ITocTpoeHne MaTeMaTHYeCKOM MOJENM poCTa JHUCTa BHKTOpuU-peruu. [loctpoeHue
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MaTeMaTUYeCKOW MOJIENIM POCTa JIepeBa.

Tema 16. MaremaTuyeckue MOJeJH AMHAMMKH YMCJIEHHOCTH mnomyasinuu. Mogeab
Maabtyca (2 4.)

[ToctpoeHne MareMaTH4ecKOW  MOJENM JWHAMUKA  YUCJICHHOCTH  MOMYJSIIUM B
M30JIMPOBaHHOM KoJIOHMHU (Monens ManbTyca). [locTpoeHne MareMaTnuecko MOJENIH JTUHAMHUKU
YHCJIEHHOCTHU MOMYJISALHNU C YYeTOM CKPEIIUBAHUS OPTaHU3MOB.

Tema 17. MaremaTudeckue MOJeJH AUHAMMKH YMCJIEHHOCTH mnomyasinuu. Mogeab
®epxroibera (2 4.)

[TocTpoeHne MareMaTM4eCKOW MOJENM JUHAMHUKU YHUCJIEHHOCTH MOMYJSIUU B YCIOBHUSAX
KOHKYPEHTHOM 00pbObI BHYTpH momyisauuu. Moenb OepXrobeTa.

Tema 18. MaremaTnueckasi Mo/ieJib CONEPHUYECTBA B CHCTEME «XMIITHUK-KEPTBA»
(moaean Jlorku-BoabTeppa) (2 4.)

[TocTpoeHrne MaremMaTM4ecKo MOJAENM JUHAMUKU YHUCICHHOCTHU IOMYJISIIUU B YCIOBHSIX
KOHKYPEHTHOM 00pbOBI BYX momynsauuii (Mmonensb JloTku-BonsTeppa).

Tema 19. MatemaTnueckasi Mojie/ib XMMUYECKUX peakuuil (2 4.)

ITocTpoeHrne MareMaTH4ecKOW MOJEIM XMMHMYECKUX PEaKIUil IEpBOro, BTOPOTO, TPETHETO
MOPSIAKOB.

Tema 20. MaTemaTu4eckue Mojesu 3a1a4 Ha cmecu. O0e HeHNe PACTBOPOB.
PacTBopeHnue BemecTBa ¢ TedueHMeM BpeMeHH (2 4.)

OmnpeneneHyue 3akoHa U3MEHEHHUS COJIEpPXaHUS COJIM B COCYZAE B 3aBUCMMOCTU OT BPEMEHU
MPOTEKaHUs JKUAKOCTU dYepe3 cocyd. OmpeneneHue 3akoHa 3aBUCUMOCTH  KOJIHMYECTBA
pPacTBOPUBLIETOCS] TBEPAOIO BELIECTBA B JKMJIKOCTH OT BpEMEHM. MaremMaTudeckas MOJEb
pacTBOPEHMS BEUIECTBA IIPU IPOXOKIACHUU KUIKOCTH.

Mopayas 4. MaTemaTu4eckoe MO/ieJIMPOBAHUE COLMATBHO-IKOHOMUYECKHUX IPOIECCOB
(12 4.)

Tema 21. MaTemaTn4yeckoe Mojie iMpoBaHue GUHAHCOBBIX MPoLeccoB (2 4.)

[ToctpoeHne MaremMaTH4eCKOW MOAENM pocTa JACHEKHBIX BKiagoB. IlocTtpoenue
MaTeMaTUYECKON MOJENH POCTA I0XOJA0B OT MHBECTUIIUH.

Tema 22. MatemMaTn4yeckne MOIeJ 1M IKOHOMUYECKOH TMHAMMKHN (2 4.)

MaremaTtuueckass MOJENIb JWHAMUKM pOCTa II€H TpU TOCTOSHHOM  WHQIISIMHU.
Maremarnueckas MOJEIb JMHAMUKH POCTa LIEH B YCIOBUAX KOHKYPEHTHOTO POCTA.

Tema 23. MaTemaTu4ecKHe MO/IeId IKOHOMUYECKOH TMHAMUKHU (2 4.)

IToctpoeHne MaTeMaTHYECKOM MOJEIM JWHAMUKM pBIHOYHOM 1eHbl. IloctpoeHune
MaTeMaTHYeCKOM MOJENM pbhIHKAa C MPOTHO3HPYEMBIMH II€HAMHM. OKOHOMHYECKas 3ajaya
BbIpaBHUBAHMS ILIEH IO YpOBHIO akTHBa. OO0 aHAJOTUM MEXIY HEKOTOPBIMH SKOHOMHUYECKHUMH
3aJa4yaMM 1 MaTeEMaTUYECKUM MasATHUKOM. AHainu3 mojeneii. Pemenne 3agad4.

Tema 24. MaTemaTH4eckue MoAeIH AeMOrpagu4ecKux npoueccos (2 4.)

Mopnenn JIUMHAMUKM 4YMCIEHHOCTHM HaceneHus. HempepbiBHBIH pocT wuiau  yObIBaHUE.
Perynmupyemslii npupoct. Onpenenenne KoJn4ecTBa HACEJIEHUsS Ha ONIPENEICHHYIO JaTy; IMHAMUKa
pocTa HaceleHusl BO BpeMEHHU; KOHKYPEHTHas JMHaMUKa pOCTa; UCTOLIEHUE PECYPCOB.

Tema 25. MaTemaTuyeckasi MoJe/Ib PACIPOCTPaHeHHs dnuaeMuii (2 4.)

ITocTpoeHne MaTeMaTH4eCKOW MOJENIHM PACIIPOCTPAHEHHUS SIIUIEMHUN.

Tema 26. MaTemaTnueckasi Moaesb JlaHuecrepa cpa:keHusi AByX apMui (2 4.)

IlocTpoeHne MareMaTH4eCKOW MOJENM CpaXXEHHs JBYX apMui. 3ajgada O TOHKH
BOOPYKEHUM.

6. IlepedyeHb Y4eOHO-METOAMYECKOI0 oOecrevYeHHsl IS CAMOCTOSITEIbHOH PadoThl
o0y4aromuxcs Mo JMCHUILIHHE (MOLY110)

6.1 Bonipocsl 1 3a1aHus1 1JIs1 CAMOCTOATEJIbHOM padoThl

BocbMmoii cemectp (8 u.)

Mopnyas 1. IlocTpoeHue 31eMeHTAPHBIX MAaTeMATHYECKUX Mo/ieJiell Ha OCHOBe
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auddepeHnnANbHBIX YPABHEHHI epBOro nopsigka (4 4.)

Bua CPC: BeinosiHeHre UHIUBUAYAIbHBIX 3a/IaHUN
BapuaHT HHIMBUIYaIbHOIO JOMALIHETO 3a1aHUS

1. TlocTpouTh MaTeMaTHYECKYIO MOJEIb Ipolecca paclajga paAuoOaKTHBHOIO BEIIECTBA, €CIIU
U3BECTHO, YTO IEpUOJA MOJIypacnaza paguOaKTHUBHOIO BEIECTBA COCTaBIsAET &6 JIeT.
Onpenenuts, 3a kKakoe Bpemst pacnanercs 43% aToMOB OT UX EPBOHAYAIBHOTO KOJIUYECTBA.

2. B kxympType NOHMBHBIX JApOXOKeH OblcTpoTa HpUpocTa  AEHCTBYOLIEro  (epMeHTa
MPONOPIMOHATIPHA HAJMYHOMY €ro KOJM4YecTBY X. llepBoHadambHOE KONIMYECTBO (epMEeHTa
opto 100 r. Yepe3 yac oHO yaBowsoch. IlocTponTh MaTeMaTHYECKYH0 MOACHb 3adadd. Bo
CKOJIBKO pa3 KOJMYECTBO (PepMEHTA yBEIUUUTCS uepe3 S u?

3. 3a kakoe BpeMs BBITEUET BCS BOAA M3 LMIMHAPUYECKOro Oaka, 1uaMeTp OCHOBaHMS KOTOPOro 2
M U BbICOTAa 3 M, 4epe3 KpyIjloe OTBepcTHE B JHE Oaka nuamerpom 6 cMm? Iloctpouts
MaTeMaTHYeCKyl0 MOAeb 3aaaud. PaccMoTpeTs cilyyad, Korja och IMIIMHApa (BEpPTUKAJIbHA,
TOPU30HTAJIBHA).

4. BblnonHWTE CcOJEpXKATEIbHYIO, KOHLENTYaJlbHYHd) W MaTEeMaTHYECKYyK ITOCTAHOBKM IS
MaTE€MaTHYECKOW MOJIEIIH, OIIMCHIBAIOIIEH IIPOLIECC OCThIBAaHUS YalHUKA.

5. PazpabotaiiTe IpocTyr0 aHATUTUUYECKYIO MOJIETIb U3MEHEHHUS JJaBJIEHUs C BBICOTOM HaJl ypOBHEM
MOps, NMPOAHATUZUPYHUTE €€ C MO3UIMM CI0KHOCTH OOBEKTa, TUIA BXOJIHBIX U BBIXOJIHBIX
[IapaMeTpoB, LEeNu MozenupoBaHusd. IIpoBenuTe UYMCIEHHBIE KCIEPUMEHTHI U1 Pa3IMYHBIX
3HauUeHUN BXOJHBIX NepeMeHHbIX. Hailitu atmocdepHoe naBienue Ha Bbicore 500 M Hajx
YPOBHEM MOpsl, IpeHeOperas U3MEHEHUIMU TeMIIepaTyphl BO3/1yXa Ha 3TOM BBICOTE.

6. KommuectBo cBeTra, mTOrJIom@aeMoe CJIOEM BOABI MAJIOH TOJIIMHBL, MPOMNOPIHOHAIBEHO
KOJIMYECTBY MAJAIOIIEr0 Ha HEro ceera M TojamuHe cinosd. Ciod BoApl TOMIMHOM 35 cM
MOTJIOLIAET IIOJIOBUHY IMAJaloIero Ha Hero ceera. [loCTpouMTh MaTeMaTH4yecKyl0 MOJEIb
U3MEHEHHS MHTEHCUBHOCTH CBETOBOIO IIOTOKA C TOJIIMHOM cios BoAbl. Kakyro uacTe cBera
MIOTJIOTUT CJIOM TONIMHON B 2 M?

7. B unenp mocnenoBaTeabHO BKIIOUEHBI PE3UCTOP COMpoTUBIEHHEM 5 OM M KOHJAEHCATop
eMKOCTbio 2 MK®D, 3apsii KOTOPOro B MOMEHT 3aMblkaHusi uenu paseH 3 Ki. Iloctpouth
MaTEMaTHYECKYI0 MOAENb 3a1au. HaliTu cuily TOka B LIeNM B MOMEHT €€ 3aMBIKaHUS U 4epe3
TBHICSIYHYIO JI0JII0 CEKYH/IbI I10CJIE€ 3aMbIKaHUS.

8. Ilpu BbImycke HOBOI'O TOBapa Ha PBIHOK (pUpMa MPOBUAMUT PEKIAMHYIO aKIMIO, B pe3yibTare
KOTOpOil u3 oOuiero uucia mnoreHuanbHbIX nokymareneil N = 50000 udenoBek O HOBUHKE
y3HatoT N / 4 nokynareneid. [locnme 3Toro cBeeHHs O HOBOM TOBape pPacHpOCTPAHSAIOTCS C
MOMOUIBIO Tepeaayu MH(OpPMALMKM OT OAHMX MOKymareneil k aApyruM. CKOpOCTb M3MEHEHUs
YKCJIa 3HAIOMX O HOBMHKE MOKYIATeNel MPONOPLHUOHAIBHA KaK YMCIY X 3HAIOIIHUX O TOBAapeE,
TaKk U YHUCIly MOKyIHaTeleld, KOTopple 0 HEM He 3HaroT. IlocTpoiiTe MareMaTH4ecKyr MOJEIb
pacripocTpaHeHusl pekiaMbl. OnmpeaenuTh, CKOJIbKO YellOBeK OyAyT 3HaThb O HOBMHKeE uepe3 10
JTHEH TIOCJIE BBIX0J1a PEKJIAMBI.

Bun CPC: [ToarotoBka k KOHTpOJIbHOU paboTe
[TprMepHBIif BApUAHT KOHTPOJIBHOU pabOTHI.
Yacte 1. Metons! pemenus quddepeHInaabHbIX YpaBHEHHH IEPBOTO MOPSIKA

1. Haiitn o6mee pemrenme X(1+ y2)dx + y(L+ x*)dy =0.
2. Haiitu o6mee pemenne (L+e”)yy' =e*.
3. Haittu o6mee pemrenne Y’ — Y CtgX = 2XSin X.

dy
4. Haiitu o0mee perenne Xd_ =X+ 2Y.
X

5. Haiitu o6mee pemenne (X + Y —1)dx + (x — y* +3)dy =0.
Yacte 2. IlocTpoeHne MareMaTHUYECKMX MOJEIEM IpOLIECCOB M SBJIEHHUS Ha OCHOBE
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muddepeHInanbHbIX YpaBHEHUH IEPBOT0 HOPSIIKA

1. H3BecTHO, 4TO CKOpPOCTh OXJAXAEHUS Tejla B JIHOOOH MOMEHT BPEMEHHM NpPONOPLUOHATIbHA
pa3HOCTH TeMnepaTgpr Tega U TeMIIepaTyphl OKpyKaroueil cpeasl. B TeqoeHHe 10 MunyT TENno
oxyaguiiock ot 1007 mo 60° mpu TemmepaType okpyx)aromiero Bosayxa 20°. Onpenenutb 3aK0H
M3MEHEHHS TEMIIEPATYPHI TEIa CO BPEMEHEM. 3a KaKoe BPeMs Tel0 OCThIHET 10 25°?

2. Ilpu Bblmycke HOBOI'O TOBapa Ha PBIHOK (pUpMa MPOBUAMUT PEKJIAMHYIO aKIMIO, B pe3yibTare
KOTOpOM M3 oOmiero ymcia moreHIHaidbHbIX mnokymnarened N =20000 dyernoBek O HOBHHKE
y3HatoT N/ 2 mokynareneid. Ilocine 3Toro cBeneHuss 0 HOBOM TOBape pPACHpPOCTPAHSIOTCS C
MIOMOIIBIO TIepenaud MHGOpMAIMM OT OJHHUX IMOKymarteneil K apyruM. CKOpOCTh HW3MEHEHHS
4KCJIa 3HAOIIMUX O HOBUHKE IOKYIaTeNeld MPONOPLMOHAIbHA KaK YMCIy X 3HAIOIUX O TOBApeE,
TaK M 4YHCIly MOKYIaTelled, KOTOpble 0 HEM He 3HaroT. IlocTpoliTe MareMarudecKyro MOJEIb
pacripocTpaHeHusl pekiaMbl. ONMpeaesinTh, CKOJIbKO YeJIOBEK OyAyT 3HaThb O HOBHHKeE uepe3 30
JTHEH I10CJIE BBIX0J1a PEKIIAMBI.

3. U3BecTHO, YTO KOJIMYECTBO PaJlMOAKTUBHOIO BELIECTBA, PACHAAAIOLIETOCs 3a IMHHUILY BPEMEHH,
IIPOIIOPLIMOHAJIBHO KOJMYECTBY 3TOT0 BEIIECTBA, UMEIOLIEMYCS B PACCMaTpPUBAEMbli MOMEHT.
HNmeeTcs HEKOTOpOE KOJIMYECTBO paauoakTUBHOro BemectBa. 3a 100 gueit pacmanoch 15%
IIEpBOHAYAJILHOTO KOJIMYECTBA PAJAMOAKTUBHOIO BellecTBa. Yepes kakoe BpeMs octanercs 5% oT
IIEPBOHAYAJIBHOTO KOJINYECTBA?

4. B 0J1aronpUsATHBIX JUISL pPa3MHOKEHUs YCIOBUSAX HaXOJUTCS HEKOTOpOe
KosnnyecTBO OakTepuil. CKOpOCTh pa3MHOKEHHsI OakTepHil MPONOpIHOHAIbHA UX KOJIUYecTBy. B
HavyaJubHbI MOMEHT uMesnoch 100 OakTepuii, a B Te4eHHe 6 4acoB MX 4YMCIIO yaBowiIock. Haiitu
3aBUCUMOCTh KOJMYECTBA OaKTEpUil OT BpPEMEHU U KOJIMYECTBO OAKTEpHil yepe3 CyTKu?

5. lloryomeHue CBETOBOr0 MOTOKAa TOHKUM CJIOEM BOJblI MPONOPLHMOHAIBHO TOJIIMHE CIOSI U
IIOTOKY, NajJalolleMy Ha €ro HoBepxHOCTh. lIpu mpoxoxkiaeHuu uepes CION TONILUHOW 2 M
noryomaercs 1/3  mepBOHAYaNBHOTO CBETOBOrO MOTOKAa. OIpenennTh, KakoW MPOIEHT
[IEPBOHAYAIILHOTO CBETOBOT'O ITOTOKA J0MAET 10 IN1yOuHBI 4 M.

6. 3a kakoe BpeMs BBITEUET BCS BOJA M3 IMJIMHIpUYECKOro Oaka auameTpoMm 1,8 M M BBICOTOM
H =2,45 m uepe3 kpyrioe oTBepcTre B AHE quameTpoM 6 cm? Och IUIMHIpA BEPTUKAJIbHA.

Moayas 2. MaTeMaTu4eckoe MoJeTupoBanne Gu3nyecKux npoueccos (4 4.)

Bua CPC: BeimosnHeHre MHIUBUAYATBHBIX 3aIaHUM
BapuaHT HHIUBUAYaIbHOIO JOMAIIHETO 3a1aHUS

1. CxkopocTh ABMXKYIIErocsl Tejaa BO3pacTaeT OOpaTHO MPONOPLHUOHAIBHO NMPOWJIeHHOMY NyTH. B
Ha4aJIbHbII MOMEHT BPEMEHHU TEJIO HAXOAMJIOCHh HAa PACCTOSIHUM So OT Hayajla OTCYeTa IyTH U
HUMEN0 CKOpoCTh Vo. Ompenenutsh MpONHIEHHBINM MyTh U CKOPOCTh Tena 4epe3 t ¢ mocie Haula
nBukeHus. Pemuts 3agauy 1 So = 5 M, Vo = 20 m/c, t = 20 c.

2. YckopeHHE JIOKOMOTHBA, UMEIOIIETO HAYAIBHYIO CKOPOCTH Vo, TIPSMO TPOTTOPIIMOHAIBHO CHIIE
Tsird F 1 0OpaTHO mponopiuoHaibHO Macce moe3aa M. Cuna tsiru nokomorrsa F = b — kv, roe v
— ckopocth, b u k — mocrosinabie BenuumHbl. HaiiTh cuily TSATH JIOKOMOTHBA 1O MCTCUCHUH
BpPEMeHH t, eclii B HadalbHBI MOMEHT BpeMeHH nipu t = tg, F = Fo = b — kvg.

3. Temo mMaccoi 3 Kr cOpOIIEeHO ¢ BBICOTHI ¢ HAYAIBHOW CKOPOCTHIO 2 M/c. CONMPOTUBIICHUE BO3TyXa
MPONOPIMOHATIBHO cKopocTu Tena. Yeped 3 ¢ ckopocTh Tena coctaBuia 5 m/c. Ompenenutsb
CKOPOCTH TeJa uepes 5 c.

4. Jlogka 3amemisieT CBOE JBMDKEHHE 110/ JIGMCTBUEM CONPOTUBICHHUS BOJBI, KOTOpOE
MIPOIMOPLMOHAIBHO CKOPOCTH JOoAKU. HauanbHas cKOpOCTh JIOJKM paBHA 2 M/C, a €e CKOpPOCThb
yepes 4 ¢ paBHa | m/c. Uepes CKOJIBKO CEKYH] CKOPOCTh Jioaku Oymer paBHa 0,25 m/c? Kakoi
MyTh MOXKET MPOUTH JIOJIKA 10 OCTAHOBKH?

5. ®yr6onbHbI M4 BecoM 0,4 Kr OporieH BBepX co ckopocTbio 20 M/c. ConpoTuBIeHHE BO3TyXa
MPOTIOPITMOHANBHO KBaApaTy ckopoctd u paBHo 0,48 T mpu ckopoctu 1 m/c. Iloctpoutsb
MaTeMaTHYeCKyl0 MoJesb 3ajaud. Haiitu Bpems mogbemMa Msd4a W HauOOJBIIYIO BBICOTY
noabéma. [IpoaHanu3upoBaTh, Kak H3MEHSTCA OTH  PE3yJbTaThl, €ClId IpeHeOpeyb
COIIPOTHBIIEHUEM BO3ayXa?
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6. Ilpu OTKIOHEHHH Tpy3a OT IOJIOKEHHsS] PABHOBECHS Ha PACCTOSHHUE X MPYXKHMHA JIEHCTBYeT Ha
HEro ¢ CHiIoi KX, HampaBJICHHOM K ITOJIOKEHHIO paBHOBecus. Haiitu mepuom cBOOOTHBIX
KoseOaHui Macchl M, TMOJABEHICHHOW K TMpYXHHE, €CIU JBWKCHHE MPOUCXOIUT 0e3
COIIPOTHUBIICHUS.

7. PaspabotaiiTe anropuT™ pelieHus 3a/1a41 O BEIHYKICHHBIX KOJICOaHUAX MasTHUKA MPH HATHYUH
CHJIBI BSI3KOT'O COTIPOTUBIICHUS M pealu3yiiTe ero Ha ImepcoHaabHOM KoMmIbioTepe. Mccnenyiite,
KaKk BJUACT YaCTOTa HW aMIUIMTyJda KOJIe6aHI/II71 nmoaBeCca Ha IIOBCACHUEC MasiaTHHKA.
ChopmynupyiiTe  KOHLENTYaJbHYI0O M  MaTeMAaTHYeCKyl0 IIOCTAaHOBKH JJIsi  MOJIEINH,
OIMCHIBAIONICH CBOOOIHBIC KOJICOAHUSI CHCTEMBI.

Bua CPC: [loaroroBka Kk KOHTpOJIBHOM padboTe
Yacte 1. Teopermueckass yacth. Pemenue nuHelHBIX nudQepeHIIMaIbHBIX YPaBHEHHH BTOPOTO
HOpsJKA.
1. Haiitu oGmiee pemenue ypaBaenus: y'' —4y" + 5y = 0.
2. Haiiti obmee perenne ypapaenns: y'' — 2)' — 3y = x°.
3. Haiitu yactHoe pemenue nuddepeHaibHOro ypaBHEH S, YI0BICTBOPSIONIEE TaHHBIM
HAaYaTBHBIM yCIToBHM: V' — 4y’ = 8¢%, 1(0) = 1, (0) = -8.

% e " ! —
4. PemiTh METOJIOM BapHalllU MPOU3BOIBHOM MMOCTOSIHHOM: )" + 3)' + 2y= —ex 1

5. Pemuts ypaBHenue: y'' — 9y = &> + sin2x.

Yacts 2. [TocTpoenne MaTeMaTH4eCKuX MOAEeH (PU3MIeCKIX MPOIECCOB.

1. TIlporymouHblii Karep HIBUXKETCs cO CKopocThio 1 wm/c. [lpuuanuBas K mHpCy, MalIMHHCT
octaHOBWJI JBuratesib u depe3 10 ¢ ckopocts karepa ymanma go 0,5 m/c. Cuuras, 9t0 cuia
COIIPOTHBIICHUS BOJIbI IPOIIOPIIMOHATIBHA CKOPOCTH JBIIKEHHSI, HAWTU CKOPOCTh KaTepa uepe3 1
MUH TI0CJIe OCTAaHOBKH JIBHTATENs. YKa3aHHe: JUIs MOCTPOSHUS] MAaTEMaTHYECKOW MOJICNHN 3a/1a4n
HCIIOJIb30BaTh BTOPOi 3akoH HproToHA, Ipu 3TOM CcHiIa, AeiicTByromas Ha noiaky F = —kv(t),

rae V(t) — ckopocth stosku, K — koaddurmenT nponopunonansHocTH. CHION TSHKECTH B JaHHON
3aJjaue MOKHO NPeHeOpeyb.

2. Temo maccel Mmagaer BEPTUKATBHO BHU3 C HEKOTOPOH BBICOTHI. CHita BSI3KOTO TpEHUS,
JEHCTBYIOIAsl HA TeNO, MPOIOPIHOHANBHA BemuuuHe ckopoctu:  Fp, = —kv, toe k> 0 —
KodpdunueHT TpeHus. [1ocTpouTh MaTeMaTHYECKYI0 MOJIENb W3MEHEHHs CKOPOCTH Tella C
TEUEeHUEM BPEMEHHU.

3. Msia Becom 0,5 kr OpomeH BBepx co ckopocteio 20 wm/c. CompoTHBIIEHHE BO3IyXa
IPONOPIMOHANBHO KBajpaTy ckopoct SH. IlocTpouTh MareMaTHUeCKyl0 MOJAENb 3a/JadH.
Cuntas yckopeHue cBOOOJHOro mnaaeHus paBHbIM 10 M/c?, Haifti HauOOJbIIYIO BBICOTY
oJIbeMa Msua.

4. CHapsja BbUIETAaeT U3 OPYAUS CO CKOPOCTBIO Vo MO YIJIOM 45°% ¢ ropusoHTty. Macca cHapsiga
paBHa M. ConpoTuBJIEHNE BO3/lyXa MPOMOPLUUOHANBHO KBajapary ckopocTH nosera. [loctpoiite
MaTeMaTHYeCKyI0 MOJENb mojera cHapsaa. Ha kakyro BBICOTY IOJTHUMETCS] U KaKO€ pacCTOSHUE
MIPOJIETUT CHApAJ 110 TOPU3OHTANIHN 32 BpeMms t?

5. Tlpomnecc koneOaHUsi OTHOCUTENBHO MOJO0XKEHHS pABHOBECHS MaTepUaIbHON TOUYKA Macchl M MO/
nefictBueM cmisl ynpyroctd F = —kiy u Bremmeit cuist f(t) = koe' MoxkeT GbITh omucaH
ypaBHEHHEM, COCTABIICHHBIM Ha OCHOBAHHHU BTOPOro 3akoHa HeloToHa: my” = —kiy + ke ', e y
= y(t) — OTKIOHEHHWE B MOMEHT BpPEMEHH | TOYKM OTHOCHTEIBHO IOJIOKEHUS pPaBHOBECHSI.
OmnpenenuTh 3aKoH ABMKeHUs Y = Y(t), ecu MoJ0KeHNe TOYKH B HAYaIbHBI MOMEHT BPEMEHHU U
npu t = 1 3amanst y(0) = 0, y(1) = 0. PemnTs 3amauy npuCIeAYIOMUX 3HAYCHUH KOI(D(DUIIHEHTOB
nponopiroHaabHOCTH: K1 = M, ky = 2m. Onpeaenuts npuOIMKEHHO 3HaYeHUE ) B MOMEHT t = 5.

Moayasb 3. MaTemaTHyecKoe MOAEJIUPOBAHNE IKOJOTHYECKUX U OMOJIOTMYEeCKUX
npoueccon (18 4.)
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Bun CPC: [ToaroroBka k KOHTpOJIbHOU paboTe
[IpumepHBIif BApUaHT KOHTPOJIBHOU PabOTHI.
[TocTpoeHre MaTeMaTHYECKUX MOJIENIeH OMOIOTUYECKUX U XUMUYECKUX MTPOIIECCOB.

1. Cocyn oobemomM 50 11 conepkut Bo3ayx (80% azora u 20% xucnopozna). B cocyn Brekaer 0,2 1
a30Ta B CEKYHJy, KOTOPBI HEMPEPHIBHO MEPEMEIIUBACTCS, U BBITEKAET TAKOE K€ KOJIUYECTBO
cmecu. [locTpouTs MaTeMaTHUECKYIO0 MOENb 3aaauu. OnpenenuTs yepe3 Kakoe BpeMs B COCye
oyner 90% azora?

2. BemectBo A mpeBpamaercs B BemiecTBo B. Cryctst 1 4 mocie Havana peakuuu octaioch 44,8 r
BemiectBa A, a nocie 3 u — 11,2 r BemecrBa. [locTpouTs MaTeMaTHYECKYyI0 MOJENb 3aJadyH.
Onpenenuth NepBOHAYAIbHOE KOJMYECTBO BEIIeCTBA A M BpeMs, KOTJa OCTaHETCs MOJIOBUHA
3TOrO BELIECTBA.

3. B o3epe xuBYT pbIObI IBYX BUAOB: IIYKU U Kapacu. Kapacu muTaroTcsi BOZOPOCISIMH, a UyKH —
kapacsmu. l[locTpouTh MaTeMaTHUECKYI0 MOJETh M3MECHECHUS YUCICHHOCTH Kapaced U IIyK B
o3epe.

4. Oxapakrepu3yiTe MaTEMaTHYECKYI0 MOJACIb YHUCICHHOCTH TOMYJSIUA B  YCIOBHUSAX
KOHKYPEHTHOI 00pbObI BHYTPHY MOIMYJISIIIHH.

5. TlpuBemuTe MpuUMEpPHI MOCTPOSHUS MATEMAaTHICCKUX MOJICIICH MPOIIECCOB POCTA B MPUPOJIC.

Bua CPC: [ToaroroBka K KOJIJIOKBUYMY
1. Ilpoananu3upyiite pa3inyHble ONMPEACIICHUS] MAaTEMaTHYECKON MOJIEIH.
2. UTo MOXET BBICTYIIATh B KAYECTBE OMepaTopa Mpyu MaTeMaTUueCKOM MOJCIMPOBAHUN?
3. Kakoe ompenenenne MaTeMaTHUeCKONM MOJIEIM MOXHO HCIIOJIb30BaTh B IIKOJIBHOM Kypce
MaTeMaTUKu?
4. ITpuBenute npuMepbl MaTEMAaTUUYECKUX MOJIeTeh?
5. ChopmynupyiiTe MOHATHE METO/Ia MATEMATHYECKOTO MOJICITHPOBAHUS?
6. [lepeuncnure OCHOBHBIE 00JACTH IPUMEHEHHS] MATEMAaTHYECKOT'O MOICTTUPOBAHUSI.
7. ITo kakuM KIacCH(PUKAITMOHHBIM IPU3HAKAM MOKHO Pa3JIeIUTh MATEMAaTHICCKUE MOICITN?
8. Kakue Tumbl Mojieneil UCTONb3yIOTCS B U3y4aeMbIX BaMH TUCIUIUIMHAX (BKJIIOYAs AUCIMILTAHBI
BY30BCKOTO W/WJIU IIKOJIBHOTO Kypca)?
9. Kakue mporeccsl onuchiBatoTcs AuddepeHInaTbHbIM YPaBHEHHEM SKCIIOHEHIIMAIBHOTO POCTa
WK yObIBaHUSA?
10. Kak Ha3pIBatOTCS MOJETH, B KOTOPBIX IMPEANONAraeTcsi OTCYTCTBHE BCSKUX CIIYYaiHBIX
BO3JICUCTBUI M MX 3JEMEHTHI (JIE€MEHTBI MOJENH) JOCTaTOYHO TOYHO ycTaHOBIeHBI? [lpuBenute
MIPUMEPBHI.
11. B xakoMm MojenupoBaHuu (HyHKIIMOHUPOBAHUE OOBEKTOB, MPOIIECCOB UM CHUCTEM OIMUCHIBAETCS
HabopoMm anroputmoB? [IpuBenuTe mpumMepsl.
12. Kakast MaTeMaTtuueckasi MOJIeb Ha3bIBaeTCA cToxacTudyeckoit? [lpuBeaute nmpumepsl.
13.Yem mpocThle MOAENH OTJIMYAIOTCS OT CIOXKHBIX? B yem 3akirodaercss CIOXKHOCTh
MOJIETUPOBAHUS CUCTEM?
14. Yem oTnnyaroTcs TMHEHBIE U HeMUHENHHbIe Mojenu? [IpuBeauTe npumepsl.
15. Kakue Tumbl Mojenell BBIACISIIOTCS 10 BUAY MapaMeTpoB MojeiupoBaHus? UeM xapakTepHa
JeCKpUITUBHAs Mojiens? [IpuBeauTe npumepsl.
16. Iy kakux 1esei Ciy>KUT ONTUMH3alMoHHas mosens? [IpuBennre npumepsl.
17.Yem oTnMYarOTCS CTallMOHApHBIE U HecTaluoHapHbie Monenu? [lpuBeaute npUMEpHI
CTAallMOHAPHBIX U HECTALIMOHAPHBIX MOJENIEH.
18. IlpuBeauTe npuMepbl MATEMATUYECKUX MOJIETIEH TPOIIECCOB POCTA B MIPUPOJIE.
19. Kakue wmaremaTuyeckue MOJEIM JAWMHAMUKH YHMCICHHOCTH TMOMNYJSALUMA BaM H3BECTHBI?
OxapakTepu30BaTh KaKIyl0 MOJEIb.
20. KakoBbI 0COOCHHOCTH MaTeMaTHYE€CKOI MOJIENH COMEPHUYECTBA B CUCTEME «XHIIHUK — KEPTBA»
(Momens Jlorku-BonbsTeppa).
21. OxapakTepu3yiTe MaTEMaTHYECKOE MOJIETUPOBAHUE XUMUUECKUX PEaAKIIUi.
22. OnumuTe MOCTPOCHUE MATEMATHYECKUX MOJENIE M3MEHEHHS COJEpKaHUs COJIM B COCYyIE B
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3aBUCUMOCTH OT BpPCMCHU TMPOTCKAHHUA KUIAKOCTH 4YCEpPEC3 COCyHd, HU3BMCHCHHA KOJIUYCCTBA
PaCTBOPUBLICTOCA TBEPAOTO BEIICCTBA B X)KUJAKOCTH OT BPEMCHU.

Moayab 4. MaTeMmaTHyecKoe MOJeJTUPOBaHNE CONMAIBHO-IKOHOMUYECKHUX MPOLECCOB
(18 u.)

Bua CPC: BeinosiHeHre UHIUBUAYAIBHBIX 3a/IaHUM

Bapuant uHIuBUAYyanbHOTO JOMAIITHETO 3a1aHUs
Kakas cymma Oyaer HaxoauTbcs Ha cuery depe3 500 1ner, eciu CeromHs OTKPBITh
coeperareibHbld BKJIAA B OAMH pyOsb moa 5% TrolOBBIX C HEMPEpbIBHBIM HAYUCIEHUEM
IIPOLIEHTOB?
2. Hacenenue ropoaa B Teuenue 50 JIeT yABOUIIOCH 32 CUET €CTECTBEHHOI'O MPUPOCTA U COCTABIISIET
40000 uenosek. Onpenenuth HaceneHue ropoaa yepe3 10 ner. Kornma naceneHue JTOCTUTHET
1 MyIH. YenoBek.

=

3. OyHKUMHU CIpoca M MPEIOKEHUS Ha HEKOTOPBI TOBAp MMEIOT BHI: d(p) :50_2p_4(;p u
t

s(p) =20+ p(t)+d£. Haiitn 3aBHCHMOCTh paBHOBECHOH IeHbI OT Bpemenu, eciu p(0) = 10.
dt

SBnsieTcs aM 11eHa yCTONYMBOM?

4. W3meHenue oObema MPOIYKIIMH, pean30BaHHON K MOMeHTY Bpemenu t.Ilyctey = y(t)— 0Obem
MIPOIYKIINH, PEATH30BaHHONW K MOMEHTY BpeMmerH t. [Ipenrnonoxum, 4To 1ieHa Ha JaHHBIH TOBap
OCTaeTcs MOCTOSHHOM (B Mpeenax paccMaTprUBaeMoOro MpoMexxyTka BpeMeHu). Toraa GyHKus
y = y(t)ynosnerBopsier ypaBuenuto y'(t) =ky(t), rne k = mpl, m — Hopma uHBecTuuii, p —
npogaxHas 1eHa, | — KoapPUIMEHT MPOMOPIUOHATIBHOCTH MEXIy BEIHYUHON WHBECTHLHN U
CKOPOCTBIO BBIITYCKa TPOAYKIWU. BBIICHUTH, 10 MCTCYCHHH KAKOTO MPOMEXKYTKA BPEMCHH
00BEM pealM30BaHHON MPOJAYKIMH YIBOUTCS IO CPAaBHEHHIO C TMEpBOHAYaJIbHBIM, €CIIH
3HaueHne Kodddunmenta mponopuuoHanbHoctu K B ypaBuenuu y'(t) =ky(t), pasno 0,1. Ha
CKOJIbKO TIPOIIEHTOB CIIeJIyeT YBEJIMYUTh HOPMY HHBECTHUIIUNA, YTOOBI MPOMEXKYTOK BpPEMEHH,
HEO0OXOMMOTO /Ui YABOCHHS 00heMa peain30BaHHOM MPOAYKIIMU yMeHbImiIcsa Ha 20%.

5. Tlpu u3ydeHuU pa3BUTHUS SMUAEMUU HEKOTOPOTO 3a00seBaHMsI OOBIYHO BBIACISIOT TPHU TPYIIIBI
JMoNeN: X — Tpymnma JroJed, BOCHPUUMYHMBBIX K JAaHHOMY 3a00JICBaHUIO, HO €IIe He
3apa3uBIIAsCSA WM; y — TPyMNa yke OONbHBIX WM WH(DUIKMPOBAHHBIX JIOAEH, KOTOPHIE MOTYT
BBICTYIIATh Pa3HOCYMKAMU OOJIC3HU; Z — TPYIINA JIFOJIeH, HEBOCIIPUMUMYUBBIX K 3TOH OOJIE3HU WIN
MOJIYYMBIIIME MMMYHHUTET TOCJe TMepeHeceHHOro 3aboneBanus. [locTpoiiTe mMaTeMaTHYECKyrO
MOJIEJIb pa3BUTHUA dnuaeMuH. [Ipeioxkure cucteMmy runoTes st 000CHOBAHUS TaHHOW MOJIEIIH.
[IpoBenuTe KadecTBEHHBIN aHalW3 MareMaTHdeckoil mozaenu. Ilpemnoxure apyrue BapuaHTHI
MOJIeJIeH SMHUAEMHH C YYETOM: a) U3MEHEHHS OOIel YMCIEHHOCTH HACEJICHUs, CBSI3aHHBIC C
POXKICHUSIMH U E€CTECTBEHHBIMH CMEpPTAMH; O) CMEpPTHOCTH OT JaHHOTO 3a0O0JieBaHUS; B)
HEMOCTOSHCTBA J10JIM 3a00JIEBLINX JIFOJEH.

6. TocymapcTBO pemnmiao oka3aTh MOAAEPKKY OCTAHOBHUBIIEMY IPOU3BOJICTBO MPEANPUSTHIO-
0aHKpOTy. B TeueHWe roja Ha CUET MPEANPHUATHS HEMPEPHIBHO OYIYT TOCTYNATh JICHEKHBIC
CpeICTBa, MPUYEM KPU3UCHBIM YIPABISIONINI MOXKET BbIOpaTh OJHY M3 CXEM TOCIOICPIKKH:
b0 TEepeYNCIICHHBIC CpPEJICTBA PAaBHOMEPHO BO3PACTalOT M K KOHILY To0Jia JOCTHTalOT
HEKOTOpPOro (PUKCHUPOBAHHOTO 3HAUEHUS, JUOO CpPEJCTBAa PAaBHOMEPHO YOBIBAIOT OT JaHHOTO
(DUKCHPOBAHHOTO 3HAYCHHUS JIO HYJIS K KOHITY Tojaa. Kakas u3 mpe/UIo)KeHHBIX CXeM TPUBEIET K
BBIMYCKY OOJNBIEro o0bheMa MPOAYKIIUU, €CIH H3BECTHO, YTO M3-3a BETXOCTH 00OPYHAOBaHUS
kod(urmeHT BBHIOBITUS (POHIOB 3a TOJ PAaBEH ABYM, a TMOKa3aTelb OTJAAud WHBECTHIUN B
naHHOM oTpaciu cocrasiset 40 %?

Bun CPC: [ToarotoBka k KOHTpOJIbHOU paboTe
[TprMepHBIif BApUAHT KOHTPOJIBHON pabOTHI.
[TocTpoeHre MaTeMaTUYECKUX MOJEIEN COUUATIBHBIX U SKOHOMUYECKHUX MPOLECCOB.
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Yucnennocts HaceneHus Y(I) HekoTopoil CTpaHbl yHOBIETBOPSET Au(QepeHIINaTBHOMY
d _ .
YPaBHEHHUIO d—)t/=0,2y(1—10 *y), rme Bpemst m3MepsieTcss B rojax. B HavyaabHBIH MOMEHT

BpeMeHu HaceneHue cocrapisuio 1000 ugen. Yepe3 CKONBKO JIET YHUCIEHHOCTh HACEJICHHS
BO3pacTeT B 4 pasza?
B ropone ¢ wnacenenmem 4000 wyen. PacnpocTpaneHue snuieMUM TMOAYUHSIETCS 3aKOHY

% =0,001y(4000 - y), rae y — uncio 3aboieBIIUX B MOMEHT BpeMenu t. Uepes kakoe Bpemst

3abomneeT 90% HaceneHus, €CIU B HAYaIbHBI MOMEHT BpeMeHH 0oJieno 2% HaceleHus ?
@YHKIMY CIIpOCa U MPENIOKEHUS UMEIOT BUJL:

y = 25—2p+3@, y=15- p+4d—p.

dt dt

Haiit 3aBMCUMOCTh PABHOBECHOM LIEHBI p OT BPEMEHM, €CJIA B HAYAJIbHBI MOMEHT BPEMEHU P
=9
Kpeaut B cTo Thicsy pyOsieit B3ST Ha msTh JeT nof 15% romoseix. Kakyro cymmy Hy>kHO Oyaer
MOTAaCUTh KPEAUTOPY, €CIU HAKOMUTENbHbIE MPOLEHTHl HAYUCISIOTCS: a) KaxAblid rof; 0)
KOKIBIA Mecsl; B) HempepblBHO? OmpenenuTe, Kakas CXeMa HAYUCIEHUS IPOLEHTOB IO
KpEIUTY BBIFO/IHA 3aEMIIUKY?

Buxa CPC: [ToarotoBka K KOJJIOKBUYMY
[lepeuncnure OCHOBHBIE 3TAIlbl MATEMATHUYECKOTO MOJICTTUPOBAHHUSI.
Ha ocHoBannm kakoi HH(GOpMAaIUHN BRITOTHAETCS (OPMYTUPOBKA KOHIIETITYaIbHON OCTAHOBKH
3a/la4l MOJECTUPOBaHUSA?
Kto yuyactByeT B pa3paboTke copepKaTeabHOM MOCTAHOBKU 3a/1a4u?
Kakas m3 moctaHoBOK 3amauu (colepikaTenbHasl, KOHIIENTyajdbHAs WJIM MaTeMaTH4ecKas)
SIBJISIETCS] caMOil aOCTpaKTHOM?
Uro BKJIIOYAET MOHATHE KOPPEKTHOCTH MaTeMaTH4eckod 3amaun? KakuM yclnoBuUAM JOJKHA
YIIOBJIETBOPSTH KOPPEKTHAS MOJIEIH?
Kakue nenu npecneayer npoBepka ajekBaTHOCTH Mozenu? [lepednciaure npuurnHbl BO3MOXKHOM
HEeaJIeKBaTHOCTU MOJIENH.
Jlnist perieHust Kakux 3aja4 MOXeT ObITh HUCIOJIb30BaHa MaTeMaTHUECKask MOJEIb?
[lepeuncnure OCHOBHBIE METO/IBI TIOCTPOCHUSI MATEMAaTHUECKUX MO/IEIICH.
[IpuBecTn mpHUMeEp NOCTPOCHHUS MaTeMaTHMYECKOM MOJeNM Ha OCHOBE BapHallMOHHBIX
TIPUHITUTIOB.
PackpbITh CyTh MPUMEHEHMS AHAJIOTUI IPH MOCTPOSHUH MOJIEIIEH.
Onpenenutb CMbICT HEPAPXUUECKOTO MOJAX0Aa K TOCTPOSHHUIO MOJIEIIEH.
[IpuBenure mpuMepbl MaTeMaTHMYECKHMX MoJiesiel, TOCTPOCHHBIX Ha OCHOBE 3aKOHOB
coxpaHeHus, QyHIaMEHTATBHBIX YPaBHEHUHN (HU3UKHN?
Ha3oBuTe OCHOBHBIE METO/BI pealM3allUd MOJEJTeH, IepeyuciuTe HuX JOCTOMHCTBA W
HEJO0CTaTKH.
OxapakTepu30BaTh MaTeMaTHYECKHE MOJIENIN (PMHAHCOBBIX MTPOLIECCOB.
OxapakTepu3oBaTb MaTeMaTHYECKHE MOJEIU SKOHOMHYECKHX IPOIECCOB: MAaKpOMOJIENb
9KOHOMMUYECKOTO POCTA.
OxapakTepu3yiiTe MaTeMaTHUYECKOE MOJEIMPOBAHUE JeMOrpapuuecKrx MpoIeccoB.
OxapakTepu30BaTh MaTeMaTHYECKyI0 MoJielb JIaHKacTepa cpakeHus IByX apMuUH.
CdhopmynupoBath 1 ONUCaTh MAaTEMaTHUECKYIO MOJIENb PACTIPOCTPAHSHHS TTHIEMHH.
[IpuBenere npuMepbl MaTEMAaTHUYECKUX MOIEIEeH TPy IHOPOPMATH3yeMbIX OOBEKTOB.
[TocTpouTh SKOHOMHUYECKYIO MOJIENb CIIPOCa U TPEATIOKEHHS B MPEIMOIOKECHHN WX JTHHEHHOU
3aBHCUMOCTH OT LieHBI. [IpoBecTH aHanu3 U3MEHEHUs 1IeH B 3aBUCUMOCTH OT HAYAJIbHOM IIEHBI.

7. TemaTHKa KypcOBBIX pa0oT(IIPOEKTOB)
KypcoBsie paboThI (IPOEKTHI) MO TUCIUTIIINHE HE TIPETyCMOTPEHBI.
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8. OueHouHbIe cpeacTBA AJIs1 MIPOMEKYTOYHOM aTTecTAluM
8.1. Komnerenuun u 3tanbl GOPpMHPOBaAHUS

Kozap! komneTeHumit Otansl GOpMHUPOBAHUS
Kypc, ®opma Mopynu ( pa3ziensl) TUCHUTIITAHBI
CEMECTp | KOHTPOJIS
[1K-1 TIK-4 4 xypc, 3auer Moayns 1:
[TocTpoeHue reMeHTapHBIX MaTEMAaTUYECKUX
BocbMmoit Mojeeil Ha ocHOBe AuddepeHITnaTbHBIX
ceMecTp YPaBHEHUU IIEPBOTO NOPsIKa.
[1K-1 TIK-4 4 xypc, 3auer Moynb 2:
MareMaTHueCKOe MOJICIIMPOBAaHUE (PU3MUECKIX
Bocbmoit [POIIECCOB.
cemMecTp
[1K-1 TIK-4 5 Kypc, Ok3ameH (Monyib 3:
MaTtemaTuuecKoe MOJEIUPOBAHUE IKOIOIMUECKUX
JleBATHIN 1 OMOJIOTHYECKUX MPOIECCOB.
cemMecTp
[1K-1 TIK-4 5 Kypc, Ok3ameH (Monyis 4:
MaTemaTuuecKoe MOJEIMPOBAHUE COLIMATIBHO-
JleBATHIN PKOHOMHYECKUX MPOIIECCOB.
cemMecTp

Caenenust 00 UHBIX AUCHUIUIMHAX, YYaCTBYIOUINX B (DOPMHUPOBAHUH JTAHHBIX KOMIIETCHIIUN:

Komnerennus I[1K-1 ¢popmupyercs B mporiecce u3ydeHus! TUCHUIUIINH:

3D w™onenupoBanue, Anrebpa, AJNTOPUTMHUYECKMH TIOAXOJ B OOYy4YEHUM MaTeMaTHKe,
AHanuTHYECKUE BBIUYMCICHHSI B CUCTEMaxX KOMIBIOTEPHONM MaTeMaTUKH, AHATUTUYECKHE METOJbI
HCCIIEIOBAaHMsI TEOMETPUUECKUX 00BEKTOB, BBOMHBIN Kypc MaremMaTukH, BekTopHO-KOOpAMHATHBIN
METO/I pEeLIEeHHUs] TeOMETPUYECKUX 3a/1a4, Busyanuzanus u anumanus B 3D penakropax, Bueypounas
NeSTeNbHOCTh ydaluxcs 1no uHdopmartuke, BocnurarenbHas pabora B O0OydeHHH MaTeMaTHKe,
BbruncnuTenbHbIil 3KCIEPUMEHT B CBOOOJHBIX Cpeldax MporpaMMHpoBaHusi, ['eomerpuyeckue u
¢bu3nyeckre NpUIIoKEeHUs ONpeieNIeHHOro MHTerpana, ['eomerpus, 3aaun ¢ mapameTpaMyu UMETO/IbI
UX peuleHus, 3amura HHpOpManMM B KOMIIBIOTEPHBIX ceTsAX, MMmuTannoHHOe MojaenupoBaHue,
WuTerpanus  anreOpanyeckoro M TeOMETPUYECKOro METOJ0B B OOydyeHMM MaTeMaTHKe,
WHTepakTHBHBIE TEXHOJOTMM O0y4deHHs maremartuke, MHTepHeT-TexHojoruu, MuHdopmaronHas
6e3omacHOCTh B oOpa3oBaHuu, WHpopmanmoHHble cucTeMbl, MccnenoBarenbckas M IMPOEKTHAs
NesITeNIbHOCTh B 00y4eHUH MaTteMatuke, MccnenoBarenbckas U MPOEKTHAS ACSITEIbHOCTD YUallluXcst
no uadopmatuke, Mcropuueckuii moaxon B o0yueHnn maremarruke, KomOnHaTOpHbIE KOHCTPYKIHH
u npousBoadume GyHkuu, KoMneTeHTHOCTHBIN 1M0AX01 B 00yueHuu MatemaTnke, KoMmmberorepHas
anredpa, KommnbrotepHas rpaduxa, KommnbiorepHoe MonenupoBanue, KommbloTepHble ceTH,
Kpunrorpadguueckue  ocHoBbl  Oe3omacHOCTH,  MaremaTuueckue  MeTOAbl  00pabOTKU
JKCIIEPUMEHTAIBHBIX JIAHHBIX, MaremMaTH4eckuil aHanu3, MaTemMaTHuecKoe MOJAEIUPOBaHUE,
Meroanka oOydenusi uHpopMaruke, Meroawka oOydeHHs MareMmarthke, MeToauka OO0ydeHus
ydyaluxcs HECTaHJApTHBIM METOAAaM PEIICHUs MaTeMaTHMYECKHX 3ahad, Meroauka MOATOTOBKH K
roCy/1lapCTBEHHOM WTOTOBOM aTTeCTallud MO MareMaTHKe, MeTomoiorus o0ydeHHs] MaTeMaTHKe,
MeTtoabl aKCMOMAaTHYECKOT'0 MOCTPOCHHS alreOpanyecKkux CUCTeM, MeTonbl pelieHus 3ajad
roCy/1apCTBEHHOM UTOTOBOW aTTeCTAallMU MO MaTeMaTuke, MeTobl pelieHus 3a1a4 mouHpopMaTHKe,
MeTtoapl penieHusl TPaHCLUEHICHTHBIX ypaBHEHMI, HEPABEHCTB M UX CUCTEM, MozenupoBaHHE B
CUCTEMaxX JTMHAMMYECKOM MareMaTuku, HecTangapTHbIE METONbI pEelIEHNs MaTeMAaTUYECKUX 3a/ad,
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OOmiasiTeopusi JTMHEHHBIX OINEPATOPOB M €€ TNPUIOKEHUE K PEIICHUI0 T'€OMETPUUYECKUX 3a/ad,
OntuMuzanus ¥ NpoJBUKEeHUE caiiToB, OCOOEHHOCTH MOATOTOBKU K €IUHOMY IOCYJapCTBEHHOMY
9K3aMeHy M0 MareMaThke Ha 0a30oBoM ypoBHe, IIpakTukym mo MHGOPMALMOHHBIM TEXHOJOTHSM,
[IpumeHneHne cucTeM JUHAMHUYECKOW MaTreMaTWKd B oOpaszoBanuu, IIporpammupoBanme,
[TpoexTrpoBanue MH(POPMAIMOHHO-00pa30BaTEIbHON cpensl, Pazpabotka
MHTEPAaKTUBHOTOy4YeOHOTO KOHTEHTa, Pa3paborka mpwinoxenuid B  MicrosoftVisualStudio,
Pa3zpaboTka »IEKTPOHHBIX OO0pa30OBaTEIbHBIX PECYpCOB M METOAMKA HMX OIECHKH, Peamu3arms
IPUKIAJHON HANpaBIEHHOCTH B OOy4YeHUM MaTeMaThke, PelieHue reoMeTrpuyeckux 3ajaad
CPEICTBaMH KOMIIBIOTEPHOTO MOJEINPOBaHUs, PerieHne 3agad OCHOBHOTO TIOCYAApCTBEHHOTO
9K3aMeHa 10 Maremaruke, Pemenue 3amad mo kpunrorpaduu, PemieHue 3agad MOBBILIEHHOTO
YPOBHSI CIIO)KHOCTH TI0 anredpe, Pemienue 3agad NOBBIIEHHOTO YPOBHS CIOKHOCTH TI0 T€OMETPUH,
Pemenne  3ajady MOBBIIEHHOTO  YPOBHSA  CJOXHOCTM 1O TEOPHUM  BEpPOSITHOCTEH,
Pemenneonumnuaaneix 3agad no uHpopMmaTHke, PermieHue npuKIagHBIX 3a7ad MH()OPMATHKH,
CBobosHOe nporpaMMHoe obecrieueHre B 00pazoBaHuu, CBOOOIHbIE HHCTPYMEHTAJIbHBIE CUCTEMBI,
Cucrempl KOMIbIOTEpHON MaTeMmaTtuku, COBpEMEHHBIE CpEACTBA OLIEHUBAHMS PE3YJIbTATOB
oO0yuyenus, CoBpeMEHHbIE TEXHOJIOTMM B 00yuyeHun MaremaTnke, COBpEMEHHBIH YpOK
nHpopmatuku, COBpPEeMEHHBI YPOK MaTeMaTHKH, TeOopeTHUecKHe OCHOBBI HH(POPMATHKH,
TexHonOrMKM OMONHEHHOW M BUPTYalbHOH peaabHOCTH, TEXHONOrMu pa3pabOTKU MOOMIIBHBIX
NpWIOKEHUH, TeXHoJornyeckuid moaxoJ B O0Oy4eHMM MareMaTuke, TexHosorus oO0y4deHHs
MaTeMaTHYeCKUM JIOKa3aTeNbCTBAM B IIKOJIE, TeXHONorus oOydeHHAydallluXCcs pPELICHUIO
MaTeMaTHYecKuX 3anad, TexHomorus paboTbl C TeOpeMoil B 0Oy4eHMHM MaTeMaTHUKe, TeXHOJIOrHus
pa3pabOTKM M METOJIUKA IPOBEJIEHHMs JJIEKTUBHBIX KypCOB IIO MaTeMaTHKe, TeXHOJIOTus
YKPYIMHEHUSI NUIAKTHYECKHX EIUHHII B OOyd4eHHUH MaTeMmaTuke, POpMBI M METOIbI PabOTHI C
OJJapeHHBIMU J€TbMHU, UMCIEHHbIE METO/Abl, OKCTpeMalbHble 3aJjaud B ULIKOJBHOM Kypce
MaTeMaTUKH, DJIEMEHTapHas MaTeMaTuKa, JJIEMEHTbl KOHCTPYKTHMBHOW T'€OMETPUU B LIKOJIBHOM
Kypce MaTeMaTUK{, DJIEMEHThl MaTeMaTH4YeCKOI'0 aHalu3a B KOMIUIEKCHOW 00J1IacTH, DJIEMEHTHI
(byHKIMOHATBHOTO aHam3a, [IpoekTHpoBaHre B CHCTEMax aBTOMATU3UPOBAHHOTO TIPOCKTHPOBAHUSI.

Komnerennus [1K-4 popmupyercs B nporecce U3y4eHus: AUCUUIUINH:

3D mopenupoBaHre, AHAIUTUYECKUE BBIUMCICHHS B CUCTEMAaX KOMIIBIOTEPHON MaTEMaTHKH,
BeKTOpHO-KOOpAMHATHBIN METOJ PELIEHUS T€OMETPUYECKUX 3ahad, Busyanuzauus u aHuManus B
3D penakropax, BociurarenbHast pabota B 00y4eHUM MaTeMaTHKe, BEIYHCIUTENbHBIN SKCIIEPUMEHT
B CBOOOJHBIX Cpelax MporpaMMHUpOBaHUs, 3ammra HHOOpPMAlMM B KOMIBIOTEPHBIX CETSIX,
NmuTtanmonHoe mozenupoBaHue, MHTerpanus anredpandeckoro M reoMeTpuyeckoro MeTOJI0B B
o0yyeHMH MaTeMmaTuke, LHTepakTHBHbIE TEeXHOJOrMH OOyueHHs MaremaTtuke, WHTepHeT-
texHonoruu, MHpopmanmonHas Oe3omacHOCTh B o00pazoBaHuu, HWH(popMalnoHHBIE CHCTEMBI,
HccnenoBaTenbckas U MPOEKTHasl 1eATENIbHOCTEB 00yueHHH MaremaTtruke, KomnbrotepHas rpaduka,
Komnerorepnoe  mopenupoBanue, KommbroTepHele cetn, Kpunrorpapuueckue  OCHOBBI
6e3onmacHocTH, MaremaTHueckoe MojienupoBanue, Meroauka o0yueHus uHpopmaTke, MeToauka
oOyueHusi uHGOpMaTuKe B MPOQPUIBHBIX Kiaccax, Meroauka oOydyeHHUs mareMmaruke, Meroauka
Oo0y4eHMs YydYaluXcs HECTaHJIApTHBIM METOJaM pelIeHHs MaTeMaTHYecKuX 3anad, Meroauka
MOATOTOBKU K TOCYJAapCTBEHHOM MTOTOBOM aTTecTallud MO MaTremaThke, MeToJIuka MOJATOTOBKU
yJaluxcs K Tocy/1lapcTBEHHOW MUTOTOBOW aTTecTaluy 1o uHpopmaruke, MeToanka penieHus 3a1au
MOBBIIEHHONW TPYIHOCTH MO MH(popmaTuke, MeToabl pelieHus 3a1ad rocy1apcTBEHHOW MTOrOBOM
aTTeCTallud IO MaTeMaTHKe, MeToJbl pelleHus 3agad 1o uHpopMmaTuke, MeToJbl peleHus
TPAHCLIEHJICHTHBIX YpaBHEHUW, HEpPaBEHCTB U UX CHUCTeM, MojenupoBaHie B CHCTEMax
JUHAMMYECKOM MareMaTuku, HecrangapTHele MeETOABI pELIEHMs MaTeMaTHMYeCKUX 3a/ad,
OnTumuzanuss ¥ MOpOJABMXKEHUE calToB, I[IpakTukyM 10 HWH(OPMALMOHHBIM TEXHOJOTHSIM,
[IpumeHeHnne cucteM JTUHAMHUYECKOM MaTeMaTHKH B oOpasoBanuu,lIporpammupoBanue,
[IpoekTupoBanue wuHPpOPMANIMOHHO-00pa30BaTEILHON  cpeabl, Pa3paboTka HWHTEPaKTUBHOTO
yueOHOro KoHTeHTa, Pa3paboTka npunoxxenuit B MicrosoftVisualStudio, PazpaboTka 351eKTpOHHBIX
o0pa30BaTeNbHBIX PECYPCOB U METOJUKA UX OLIEHKH, PelleHrne reoMeTpu4eckux 3ajad CcpeicTBaMu
KOMIIBIOTEPHOTO ~ MoJenupoBaHusi, Pemenue 3amady  mno kpunrtorpaduu, Pemenue 3amay
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MOBBIIIEHHOT'O YPOBHS CIIOKHOCTH TI0 anredpe, Pemienne 3aay MOBBIIICHHOTO YPOBHS CIOXHOCTH
0 reoMerpuu, PenieHue 3agad MOBBIIICHHOTO YPOBHS CIIOKHOCTH IO TEOPHH BEPOATHOCTEH,
Pemenne onuMmuaaHbIx 3amad mo MHPOpMartuke, PemeHune NpuKIaaHBIX 3aady HMH()OPMaTHKH,
CBoOoaHoe mporpaMmHoe obecrieueHne B 00pasoBanuu, CBOOOIHBIC HHCTPYMEHTAIBHBIE CHCTEMBI,
CucrteMbl KOMIIBIOTEpHOH MareMaTHkH, COBpPEMEHHBIE TEXHOJOTMH B OOYYEHHH MaTeMaTHKe,
CoBpeMeHHBIII ypOK MareMaTWkH, TeopeTuyeckue OCHOBbI HMH(pOpMaTuku, TexHoioruu
JOTIOTHEHHOM W BUPTYaJIbHOH pealbHOCTH, TexXHOJOornuu pa3paboTKH MOOWIIBHBIX MPUIIOKEHUH,
TexHonorus pa3pabOTKM M METOAMKA IPOBEACHUS OHIEKTUBHBIX KypCOB 10 HMH(OPMATHUKE,
TexHonorus pazpabOTKu U METOIMKA IPOBEICHUS JICKTUBHBIX KYPCOB 110 MareMaTHke, YnciIeHHbIe
MeTobl, [IpoekTpoBanue B cucteMax aBTOMaTU3UPOBAHHOTO IPOCKTUPOBAHMSL.

8.2. Iloka3are/m M KpUTEPUH OLICHUBAHUA KOMIIETEHIMH, IIKAJIbI OLICHUBAHUS

B pamkax wu3ydyaeMOW JUCUMIUIMHBI CTYAEHT JEMOHCTPUPYET YPOBHU OBJIAJCHUS
KOMITIETEHIUSMMU:

[ToBbIlIEHHBIN YPOBEHbD:

3Ha€T U IOHUMAET TEOPETUYECKOE COJEp)KaHWE AUCLUIUIMHBI, TBOPYECKH MCIIONb3YET
pecypchl (TEXHOJOTMH, CPEJCTBa) AJS pelleHus Mpo(ecCHOHANBHBIX 3aJay; BJaJeeT HaBbIKAMU
pelIeHUs IPAKTUYECKUX 3ajau.

ba3oBblli ypOBEHB:

3HAeT M TMOHMMAET TEOPETUYECKOE COJACp)KaHUe; B JOCTATOYHOW CTENEHU CHOPMHPOBAHBI
YMEHHUS MPHUMEHATh Ha MpaKTHUKE W IEPEeHOCUTh M3 OJHOW HaydyHOW oO0nacTH B JAPYrylo
TEOPETUYECKHE 3HAHUS; YMECHHS W HAaBBIKM JIEMOHCTPUPYIOTCS B YYEOHOW M TPaKTHYECKOU
NeSTeIbHOCTH; HMEET HaBBIKM OLICHMBAHUS COOCTBEHHBIX JIOCTHIKEHUH; yMEeT ONpeAessTh
poOJIeMBbI B TOTPEOHOCTH B KOHKPETHOM 0071acTH MPOo(eCcCHOHATBHON NesTETLHOCTH.

IToporoBslii ypOBEHb:

MOHMMAET TEOPETUYECKOE COJEp’KaHUE; MMEET IpeACTaBiIeHUE O Mpobiemax, Ipoleccax,
ABJICHUSX; 3HAKOM C TEPMHHOJIOTMEH, CYHIHOCTBIO, XAaPAaKTEPUCTHKAMM H3Y4aeMbIX SIBJICHUM;
JNEMOHCTPUPYET MPAKTUYECKUE YMEHMsSI NPUMEHEHUs 3HaHUM B KOHKPETHBIX CHUTYalUsiX
npo¢ecCUOHATBLHOMN 1EATeIbHOCTH.

YpoBeHb HU)KE TOPOrOBOIO:

UMEIOTCA MpoOeNnbl B 3HAHMSAX OCHOBHOI'O Y4YEOHO-POIpaMMHOIO MaTepHala, CTYIEHT
JIOMyCKaeT NPUHIMINAIbHbIE OIIMOKY B BBIIIOJHEHUH IPETYCMOTPEHHBIX NMPOTPaMMOM 3a/laHui, He
CIOCOOEH MPOAODKUTh OOyYeHHEe WM MPHUCTYNUTh K NPOo(EecCHOHANBHON NesATETbHOCTH IO
OKOHYaHUH By3a 0€3 JOIMOIHUTENbHBIX 3aHATHH 110 COOTBETCTBYIOLIECH TUCIUIUIMHE.

YpoBeHb ITxana oueHUBaHUSA 1)1 IPOMEKYTOUHOU [ITkana oueHnBaHUs
c(hopMUPOBAHHOCTHU aTTeCTaluu no bPC
KOMIIETEHIINH OK3aMeH 3auer
(mud depeHpoBaHHBIH
3a4er)
[ToBbITIIEHHBIN 5 (OTIMYHO) 3a4TEHO 90 — 100%
bazoBerii 4 (xopoo) 3a4TEHO 76 — 89%
[ToporoBerii 3 (YAOBIETBOPHUTEIBHO) 3a4TEHO 60 — 75%
Huxe moporosoro 2 (HeyJIOBJIETBOPUTENBLHO) |[HE3aYTEHO Huoxe 60%

Kpurepuu ornieHku 3HaHUI CTYJEHTOB MO TUCIIUTIIINHE

OneHka IToka3zarenn

OtinuHO Teopernueckoe comepxkaHue Kypca OCBOSHO MOJTHOCTBIO, HEOOXOAMMBIE
HABBIKK Pa0OTHI C OCBOCHHBIM MaTepUaIOM CPOPMHUPOBAHEI, BCE
MpeayCMOTPEHHBIE MPOTPAMMOI 00y4IeHHS yueOHbIE 3aJaHMs BHITIOJHEHEI,
KaueCTBO X BBIIIOJIHEHHUS OIICHEHO YMCIIOM 0aJlIoB, OIM3KUM K
MaKCUMaJIbHOMY; CTYZICHT TIOKa3bIBAET TMOJTHBIC U TITYOOKHE 3HAHUS
[IPOrpaMMHOT0 MaTepHaa, JOTHYHO U ApT'YMEHTUPOBAHO OTBEYAET Ha
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BOITPOCHI, TOKA3bIBAET BBICOKUM YPOBEHb TEOPETUUECKNUX 3HAHUN U
[IpaKTUYECKUX yMeHui. Ha 3x3aMeHe 1aH MOIHBIN, pa3BEpHYTHIM OTBET Ha
[MOCTaBJICHHBINM BOIIPOC, MOKa3aHAa COBOKYITHOCTh OCO3HAHHBIX 3HAHUM 00
00BEKTE, TI0KA3aTeIHLHO PACKPHITHI OCHOBHBIC MOJIOKECHUS TEMBI; B OTBETE
[IPOCIIEKUBAETCS YETKAsI CTPYKTYPA, JOTHYECKAs OCIEA0BATEIbHOCTb,
OTpaXKaroIlas CyIHOCTh PACKPhIBAEMbIX MTOHATHI, TEOPUIA, SIBJICHUM.
3HaHue 00 00bEKTE JeMOHCTpUPYETCs Ha (POHE TOHUMAHHUS €T0 B CUCTEME
TAHHOW HAYKU Y MEKJIUCIUIUIMHAPHBIX CBS3CH.

Xopouio Teopernueckoe conepxaHue Kypca OCBOSHO MOJHOCTHIO, HEKOTOPBIE
MPAKTUYCCKHE HABBIKK PA0OTHI C OCBOCHHBIM MaTEPHAIOM C(OPMHUPOBAHBI
HE0CTaTOYHO, BCE MPEIYCMOTPEHHBIE TPOrpaMMOii 00yUeHHUs 3aJaHus
BBIITOJIHEHBI, HEKOTOPBIC M3 BBHITIOJHEHHBIX 3a/IaHUH COJIEpKAT
HE3HAYMTENIbHBIE OIIMOKK U HETOUYHOCTH. Ha 5K3amMeHe 1aH MOIHBbIH,
[Pa3BEPHYTHIM OTBET Ha IMOCTABJICHHBIN BOIPOC, IIOKa3aHO YMEHUE
BBIJICJIUTH CYIIECTBEHHBIC U HECYILIECTBEHHbIE TPU3HAKH, IPUIMHHO-
Cclie/ICTBEHHBIC CBsI3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYCH, U3JIOKEH B
repMruHax Haykd. OJTHaKO JOMYIICHbl HE3HAYUTEIbHBIE OINOKH HITH
HEI04EThI, HCIIPABICHHBIE 00YYAIOIIMMCS C TIOMOIIBIO «HABOISIIIIUX )
BOIIPOCOB.

YnosnerBoputenbHO  [TeopeTuueckoe cojepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOUMBbIE
[IPAKTUYECKHE HAaBBIKU PA0OThI C OCBOCHHBIM MaTepHaloOM B OCHOBHOM
c(OpMHPOBAHBI, OOIBIIMHCTBO MPEITyCMOTPEHHBIX MTPOTPaAMMOI 00ydeHUs
y4eOHBIX 3aJaHUH BBIIIOJHEHO, HEKOTOPbIE BU/IbI 331aHUI BBIIIOJHEHBI C
omnOkamu. Ha sx3ameHe aH HETOIHbIN OTBET, JIOTHKA U
[10CJIe10BATENbHOCTD U3JIOKEHNS UMEIOT CYLLIECTBEHHBIE HApyLICHHUS.
Jlomny1ueHsl rpyOble OIMOKY IpY ONPEAEIEHUH CYIIIHOCTH PACKPbIBAEMBbIX
[IOHATUH, TEOPUA, SIBJIEHUI, BCIEICTBIE HEOHUMAHUS 00yYarOIUMCs UX
CYLIECTBEHHBIX M HECYILIECTBEHHBIX MPU3HAKOB U CBsA3el. B oTBeTe
OTCYTCTBYIOT BBIBOJIbI. ¥ MEHHE PACKPBITH KOHKPETHBIE MPOSBICHUS
00001IEHHBIX 3HAHMN He Moka3aHo. PeyeBoe opopmiienne Tpedyer
[OTIPaBOK, KOPPEKIIMH.

HeynosnersopurensHo (TeopeTndeckoe coaepkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAUMBIE
[IpaKTUYECKHE HaBbIKK PabOTHI HE chOpMHUPOBaHBI, OOIBIINHCTBO
[IPeyCMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHbIX 3aJaHuil He
BBITIOJTHEHO, JIN0O KaueCTBO UX BBIINOJIHEHUS OIIEHEHO YHCIOM OallioB,
OJIM3KUM K MUHMMAJIbHOMY; CTY/IEHT JIONyCKaeT IrpyOble OIMOKH B
(hopMyITHPOBKaX OCHOBHBIX MOHSATHH JUCIUTUIMHBI U HE yMEET
MICTI0JIb30BATh MOTYUYEHHbIE 3HAHUS ITPH PELLICHUH TUITOBBIX MPAKTHYECKUX
3agad. CTyAEHT IEMOHCTPUPYET HE3HAHUE OCHOBHOI'O COJIEPKaAHMS
TMCLUIUIMHBL, OOHApYXHBasl CYIIECTBEHHbIE TPOOEbI B 3HAHUAX YU€OHOTO
MaTepHala, JOMycKaeT MPUHIUITHATBHBIE OIMOKH B BBITIOJTHEHUH
Mpe/ularaeMblX 3a/1aHuil; 3aTPYAHSETCS J1e1aTh BBIBOBI M OTBEYaTh Ha
NTOTIOJTHUTEbHBIE BOTPOCHI MPEIO1aBaTEsl.

3a4TeHO Teopernyeckoe couepkaHue Kypca OCBOCHO IOJHOCTBIO, TPAKTUYECKUE
HaBBIKK Pa0OTHI C OCBOCHHBIM MaTepuaioM CpOPMUPOBAHBI, BCE
[peyCMOTPEHHBIE TPOTpaMMOil 00ydeHus 3a/1aHus BhIIOTHEHbI. Ha
3a4eTe JaH MOJIHBIM, pa3BEPHYTHINA OTBET Ha MOCTABIIEHHBIN BOIIPOC,
[I0KAa3aHO YMEHHUE BBIJCINUTH CYLIECTBEHHBIE U HECYIIIECTBEHHbIE IIPU3HAKH,
[MPUYNMHHO-CIIEACTBEHHBIE CBA3U. OTBET YETKO CTPYKTYpHUPOBAH, JIOTHYEH,
M3JI0KEH B TEPMUHAX HAYKH. BO3MOKHO, JONYIIEHBl HE3HAYUTEIIbHBIC
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OLIMOKH MJIM HEIOYEThI, UCIIPABICHHbBIE 00YYAIOLIMMCS C IOMOIIBIO
«HaBOJSIIIKX» BOIPOCOB MPENOIaBATENSL.

Hesaureno Teopernueckoe conepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMBIE
[IPAKTUYECKHE HaBBIKU PaOOThI HE c(hOPMUPOBAHBI, OOJIBIIMHCTBO
[IPEyCMOTPEHHBIX MPOrpaMMOi 00ydeHHsl y4eOHBIX 3aaHuil HE
BBITOJIHEHO, JIN0O Ka4eCTBO X BBIMOJIHEHUS OLEHEHO YMCIOM 0aJlIOoB,
ONU3KUM K MUHUMAJIbHOMY; CTY/ICHT JIOIyCKaeT rpyObie ouIiOKY B
(hopMyIMpPOBKaX OCHOBHBIX NOHATHH JUCLUIUIMHBI U HE yMEET
1CII0JIb30BaTh NOJyYEHHBIE 3HAHUS [IPU PEIIEHUN TUIIOBBIX TPAKTUYECKUX
3ana4. CTyZ€HT JEMOHCTPUPYET HE3HAHUE OCHOBHOT'O COICPKaHUS
IMCLUIUIMHBL, OOHAPYXHBAasi CYIIECTBEHHBIE TPOOEIBI B 3HAHUAX YI€OHOTO
MaTepuaia, JOIycKaeT IPUHIHUIHATIbHbIE OIMOKH B BBINIOJIHEHUH
[IpeJIaracMbIX 3aaHUI; 3aTPyIHAETCA e]IaTh BEIBOABI U OTBEYATh HA
JTOTIOJIHATENIBHBIE BOIPOCHI IPENIOAABATEIIS.

8.3. Bompocsl, 3a1aHHA TEKYIIEr0 KOHTPOJIs

Monyne 1: IloctpoeHMe 5>i€eMEHTapHBIX MaTeMAaTUYECKMX MOJEIEH Ha OCHOBE
mdQepeHIranbHbIX YPaBHEHUH IEPBOTO OPSIIKA

ITK-1 roToBHOCTBIO peaan30BbIBaTh 00Pa30BaTeIbHbIC IPOrPaMMbI IO YUEOHBIM IIpeIMETaM
B COOTBETCTBHUH C TPEOOBaHUSAMH 00pa30BaTENIbHBIX CTAaHAAPTOB

1. Chopmynupyiite mnonsaTHe auddepeHInaIbHON MOJEeNu mpolecca WIM  SBJIEHUS.
[IpuBenute anroput™m cocraBieHUs IUPQGEpPEHINATBHBIX YPAaBHEHUN IO YCIOBHSIM HPUKIIAJIHBIX
3az1ad.

2. W3 »sKcnepuMEHTa H3BECTHO, 4YTO CKOPOCTh paclaja paJuoaKTUBHOIO BEILECTBA
IIPOIIOPLIMOHAJIBHA €r0 KOJIMYECTBY B MOMEHT BpeMeHHu t. Iloctpolite mareMaTndeckyro MOJEIb
pacnazia paJuoakTUBHOrO BellecTBa. OnpeaenuTe nepuos nojaypacnaaa paalioakTUBHOTO BELIECTBA.

3. B GumaronpusaTHBIX Ul pPa3MHOMKEHHS YCIOBHUAX HAaXOAMTCS HEKOTOpoe KoiuuecTBo NO
OaxTtepuil. 3 skcneprMeHTa U3BECTHO, YTO CKOPOCTh Pa3MHOXKEHUSI OaKkTepHil MpOomopIHOHaIbHA
uX KojauuecTBy. [IoCTpoUTh MaTeMaTHYECKYIO MOJIENIb POCTA YUCIa OaKTEpHl C TEYEHHEM BPEMEHH.
3a Kakoe BpeMsl KOJMYECTBO OAKTEpUN YBEIUYMUTCS B M pa3 IO CPABHEHHUIO C HAYaJIbHBIM HX
KOJIMYECTBOM?

4. Teno, uMmeroliee B Ha4aJbHBII MOMEHT BpeMEHH TeMmIiiepatypy 7o MOMECTHIH B Cpeny,
TEMIIEpAaTypa KOTOPOW MOAAEPKUBACTCA PABHOM .. ODKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO IIpU
OTIpe/IeNICHHBIX YIPOILIEHUAX CKOPOCTh U3MEHEHUS TEMIIEpaTyphl Teja MPOoNopLHOHaIbHA Pa3HOCTH
TEMIIEpPATyphl TElNa U TEMIEPATypbl OKpyXkaroweil cpenbl. IlocTtpolite mMareMaTH4ecKyr0 MOJEIb
M3MEHEHHUs TEMIepaTyphl Tejla ¢ TCHEHUEM BPEMEHH.

5. Cocyn, miomans S = S(h) momepeyHOro cedeHHss KOTOPOro eCTh W3BECTHAas (YHKIIHS
BBICOTHI h, HamoJIHEH *XHUJIKOCThIO 70 ypoBHS H. B nHe cocyna mmeercss oTBepcTHE IUIOLIAAU G,
4yepe3 KOTOPOE€ JKUIAKOCTh BBITEKaeT. [IoCTpOMTh MaTeMaTHMYECKYI0 MOJENb MPOLEcca MCTEUEHUS
KHUJKOCTH uepe3 oTBepcTue B cocyne. OmnpenenuTs BpeMs I, 3a KOTOPOE YpPOBEHb KHUIKOCTU
MOHM3UTCS OT Ha4yaJbHOTO MoJyiokeHust H 10 mpousBosnbHOoro O < h < H, u Bpems IOJIHOTO
OTIOPOXKHEHHSI COCY/a.

[1K-4 crmocoOHOCTBIO  HCIOJIB30BaTh  BO3MOXHOCTH — OOpa3oBaTeIbHOM  Cpensl Ui
JOCTUKEHHSI JINYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB 00YUeHUs U OOecTieueHus
KayecTBa y4eOHO-BOCIIUTATENLHOIO MPOIlecca CPeICTBAMHU MPET01aBaeMbIX YU€OHBIX MTPEIMETOB

1. KakoBa poiap MaTreMaTH4ecKOro MOJEIWPOBAHUS B pealM3aluy  PUKIATHOU
HaIpaBJIEHHOCTH  IIKOJBHOIO Kypca Maremartuku? IlpuBeaure mnpumepsl  MOCTPOEHHUSA
MaTeMaTHYeCKHUX MOJIENEeN M0 YCIOBUSAM MPUKIAIHBIX 337a4 IMIKOJIBLHOTO Kypca.

2. JInst 060CHOBaHMS KakUX 3aKOHOB (DM3UKU INKOJIBHOIO Kypca MOTYT HCIIOJIb30BaThHCS
nuddepeHnnaibHble MOJIETH?

3. Kakue mporecchl onuchiBaoTcs AuddepeHInanbHbIM yPaBHEHHEM SKCIIOHEHIIMAIBHOTO
pocta uiu yObIBaHUS?
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4. BbINoOJHUTE MaTEMaTUYECKYI0 IMOCTAHOBKY [UJIi MOJENIM, ONHUCHIBAIOLIECH MPOIECC
OCTBIBAHMS YA HHKA.

5. BeimosiHMTE MaTEeMAaTHYECKYH) MOCTAHOBKY JUI MOJEIH, ONMUCHIBAIOLIECH HCTEUCHUE
AKHUJKOCTH Yepe3 OTBEPCTHUE B COCY/Ie LMIMHAPUUECKON, KOHUYEeCKON (OpMBI, a TakxKe Ui cocya B
dbopme nomycdepsl.

Monynb 2: MaremaTiueckoe MoJeIupoBaHue (PU3NIECKUX MPOIECCOB

[TK-1 TOTOBHOCTBIO PeaTnu30BLIBAaTh 00pa30BaTEIbHBIC IPOTPAMMBI TI0 YIEOHBIM MpeIMeTaM
B COOTBETCTBUU C TpeOOBaHUSAMU 00pa30BaTEeNbHBIX CTAHIaPTOB

1. Kakoii BuJ mMMeeT ypaBHEHHE IBIKEHHUS MaTepHaTbHOW TOYKM B AuddepeHunnanbHoml
dopme? IlocTpouTh MaTeMaTHYECKYIO MOJIENb TOPHU30HTAIBHOTO JBMKEHHS Tella, KOTOpOEe B
MOMEHT BpeMeHH ly HaXOUIIOCH B TOUKE Xg M 00JIaalI0 CKOPOCTHIO Vo, €CITH, HAUWHask C MOMEHTa t =
to, Ha Hero AEMCTBYET TOJIBKO CHUJIA CONTPOTUBIICHUS CPEIbl, MPOMOPIIMOHATbHAS CKOPOCTH (KBaJpaTy
CKOpPOCTH) JBMIKEHHUSI TENA.

2. B uem coctout crierupuka MaTeMaTU4eCKOro MOJICITUPOBAHUS BEPTUKAIBHOTO JIBUKEHUS
TeJa ¢ y4eTOM CONpOTHUBIIeHUs cpenbl. [IpuBenurTe npumepsl 3ajay, Ha ABUKEHUE TENa C yYETOM
CONPOTUBIIEHUS CPEMBI.

3. Kakoii BuJ nMeeT ypaBHEHHE, OMKUChIBaOIIee TapMoHnyeckue konebanus? I[loasemennoe
Ha TIPY)KHHE TeJI0 Maccoi M, coBepiiaeT KoJeOaHHs OKOJIO MOJOKeHUs paBHOBecus. I[locTtpouth
MaTEeMaTHYECKYI0 MOJIeNb JBIKEHHUS Tela. PaccMoTpeTh ciiydan CBOOOJHBIX, 3aTyXaloIIUX,
BBIHYKJICHHBIX KOJICOaHUH.

4. CdopMynmupoBaTh KOHIENTYaTbHYI0 M MaTEMaTHYCCKYIO ITOCTAHOBKH JUUIS MOJICIIH,
OINMCHIBAIOIICH JABW)KEHHE Tena, OpOIIEHHOTrO MOJA YIJIOM K TOpu3oHTy. I[loayuuTs TouHOE
AHAIIMTUYECKOE pELICHUE 3a1a4H.

5. Onucatb MOAENUPOBaHKE KOIeOaHUI MAaTEMaTUYECKOro U (pU3NIEeCKOro MasiTHUKA?

[IK-4 cnocoOHOCTBIO  HKCIOIB30BATh BO3MOXKHOCTHM  OOpa30BaTENbHOM  Cpeabl IS
JOCTUKEHHS JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PEe3yabTaTOB 00YUEHUS U 0OecTIeueHUs
KauecTBa y4eOHO-BOCIIUTATEILHOTO MIPOIIecca CPEACTBAMU MIPETO0/1aBaeMbIX YU€OHBIX MPEIMETOB

1. Pa3zpaboTaiiTe anropuT™ pelieHus 3aJa4d O BBIHYKICHHBIX KOJICOAHHSIX MasTHHKA MPHU
HaJU4YUU CHWJIbI BSI3KOTO COIMPOTHUBIICHHS M PEAIM3YWTE €ro Ha TEPCOHATBHOM KOMIIBIOTEPE.
Hccnenyiite, kak BIMSEeT YacToTa M aMIUTUTyJa KoleOaHWH IMOJBeca Ha MOBEACHHE MAasTHHUKA.
ChopmynupyiiTe KOHIENTYAJIbHYI0O U MaT€MaTUYECKYyI0 MOCTAHOBKHU IS MOJIEJIH, OMHUCHIBAIONIEH
CBOOO/IHBIE KOJICOAHHS CUCTEMBI.

2. Pa3paboraiiTe aliroput™m pemeHus 3aJa4yu O JBHWKEHUU Teja, OPOIIEHHOTO MO YIJIOM K
TOPU30HTY. BBHINIONHNUTE aHANM3 pelieHus A CUCTeMbl 3a7auu ¢ ucnonb3oBanuem cpencts MKT.
Uccnenyiite, kak BAUSIOT MapaMeTPhbl MOJIETH Ha JIBI)KCHHE Tea.

Monyne 3: MaremaTiuueckoe MOJISTUPOBaHIE SKOJOTHIYECKUX U OMOIOTMYECKUX MPOIIECCOB

[1K-1 roTOBHOCTBIO peann30BbIBaTh 00pa30BaTEIbHBIE MPOTPAMMEI 110 YYEOHBIM TIPEAMETaM
B COOTBETCTBUU C TpeOOBaHUSIMHU 00pa30BaTENbHBIX CTAHIAPTOB

1. Kakue maremartuueckue MOJEIM JUHAMHKUA YHCICHHOCTH TOMYJSIUNA BaM W3BECTHBI?
[TocTpouTh MaTeMaTHYECKYI0 MOJI€Nb JUHAMHKMA UYHUCIEHHOCTH MOMNYJALMH B HW30JIMPOBAHHOM
KOJIOHUH (MOJienh MainbTyca).

2. TlocTpouTh MaTeMaTHYECKYI0 MOJENb TUHAMHUKH YUCIEHHOCTU MOMNYJSALHUHU B YCIOBHUSX
KOHKYPEHTHOI 00pbObl BHYTpHU Homysiiuu (Moienb DepXioiibeTa).

3. B pe3epByape umeercsia KT BOJHOTO pacTBOpa COJIH, B KOTOPOM COJEpUTCs b kr conu. B
OTpe/Ie]ICHHBII MOMEHT BPEMEHH BKJIIOUAETCS YCTPOWCTBO, HEMPEPHIBHO TMOJAIOIICE B pe3epByap
CKT' YMCTOW BOJBI B CEKYHAY U OJHOBPEMEHHO YAAJSIOIIEE U3 HEro €XECEKyHIHO C KI' pacTBOpa.
I[Ipy »sTOoM B camoMm pe3epByape KHAKOCTh HEMPEPBIBHO TepeMemmuBaercs. [locTpouTsb
MaTeMaTUYECKYI0 MOJIETIb U3MEHEHUS CO BPEMEHEM KOJIMUECTBA COJIM B pe3epByape.

4. B pe3ynbTaTe XUMHYECKOW pEaKIMu MKy BemecTBaMuA U B oOpasyercs BemiectBo C.
[TocTpouTs MaTeMaTHYECKYI0 MOJENTb M3MEHEHMsI KoiaudecTBa BemecTBa C OT BPEMEHM, €CIIH B
MOMEHT BCTYIUJICHHUSI B PEAKIIMIO KOJTMYECTBA BEIIECTB A M B ObUTM COOTBETCTBEHHO PaBHHI a U b.
CKopocCTh peakuuu MponopIruOHaIbHa MPOU3BEACHHUIO Pearupyromx Macc.
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5. IlocTpouTh MareMaTHUeCcKyl0 MOJENTb JUHAMUKH YHUCIECHHOCTH MOMYJISIUU B YCIOBHSIX
KOHKYpPEHTHOM 00pBhOBI IBYX momnyssiiui (Monens Jlorku-BonbTeppa).

[IK-4 crnocoOHOCTBIO UCHONB30BaTh BO3MOXKHOCTH  O0Opa30BaTENbHOW  Cpelsl s
JOCTUKEHHSI JINYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX PE3yIbTaTOB 00YUYEHHs U O0ecTieueHUs
KayecTBa y4eOHO-BOCIIUTATENILHOTO MPOIIEcca CPEeICTBAMH MPETIOIaBaEMBbIX YU€OHBIX MTPEIMETOB

1. ChopmynupyiiTe MNOHATUS MaTEeMaTUYECKONM MOJENIM U METoJla MaTeMaTUYeCKOro
MozenupoBanus. Kakoe onpeneneHne MaTeMaTH4eCKod MOJIENIN MOXKHO UCIOJIb30BaTh B IIKOJIbHOM
Kypce MaTeMaTHKu?

2. IlpuBeaute kiaccu(UKAMIO MaTeMaTUYeCKUX Mojenel. OxapakTepu3yilTe OCHOBHEIE
BUJBl MaTeMmaTuueckux mopeneil. Kakue Tumbl Mozaeneil HCHONB3YIOTCS B H3Y4aeMbIX BaMU
JTUCIUIUTMHAX (BKIIFOYAs TUCHUTUTHHBI By30BCKOTO /MU IIKOJIBHOTO Kypca)?

3. IlycTh B HEKOTOPOH MECTHOCTH OOMTAIOT ABE MOMYJISIUS KUBOTHBIX, IPUYEM KHUBOTHBIC
OJIHOM TOIYJISIIIUU OTHOCSTCS K XHUIIHHUKAM, a JPYrol — K TPaBOSAHBIM, CIYXAIIUM IMUILEH AJIs
XUIIHUKOB. [Iy1sl onucaHusi MOJAOOHBIX CHCTEM «XHIIHUK-KEPTBa» HCIHOJb3yeTcss Monaeib JIoTku-
Bonbreppa. Ilpemioxure cucremy Irumnore3, Ha OCHOBAaHMM KOTOpBIX BoisbTeppa 3amucail cBOIO
MaTeMaTHYecKylo Moaenb. I[IpoBenuTe KadyecTBEHHBIM aHanU3 MOJAENU. BpimonHuTEe aHanu3
pEeLIEHHS 1JIsI CACTEMBI «XUIIHUK — )KE€PTBa» ¢ ncnoJib3oBanueM cpeacts MKT.

4. PazpaboTaTh MOJENb U MPOTPAMMy Pa3BUTHUS MOMYISAILUU B Cydyae OTPaHHUYEHHOTO POCTa,
YTO CBSI3aHO C NIEPEHACEICHHOCThIO, HEXBATKOM NMUTaHus, Oosie3HsiMu. CKOpPOCTh POCTa MOMYISLUN
YMEHBILIAETCS C YBEIHUECHUEM YHUCICHHOCTH.

Monynb 4: MaremMaTuiueckoe MOJIEIMPOBAHUE COLUATBHO-I)KOHOMUYECKUX MPOLIECCOB

[TK-1 rOTOBHOCTBIO peaTu30BbIBaTh 00pa3oBaTeNbHbIE IPOrPaMMBbI MO YYEOHBIM MpeIMeTaM
B COOTBETCTBHUH C TPEOOBaHUSAMH 00pa30BaTEIbHBIX CTAHAAPTOB

1. oxox Y(t), mosydeHHBI K MOMEHTY BpEeMEHH t HEKOTOPOW OTPaCibio, SIBISACTCA CyMMOM
unBectriui I(t) u Benmuumubl notpednenusC(t). Ilpennonaraercs, 4To CKOPOCTh YBEIHUYCHHUS
70X0/1a TMPOINOpUHOHATbHA BenuunHe wuHBectHnui, C(t) mpeacraBiser (UKCHPOBAHHYIO YacTh
noxy4daemoro noxoxaa: C(t) = (1 — m)Y(t), rme m — Hopma nHBecTunuii. [locTpouTh MaTEMaTHYECKYIO
MOJIETb POCTA JOXOJ0B OT MHBECTHULIHI.

2. Oxapakrepu3oBaTb MaTeMaTHUYECKUE MOJENU JeMorpapuieckux mporeccoB. [locTpouts
MaTeMaTUYECKYI0 MOJIENb 3a/1a4y ONPECICHHUS KOJIMUECTBA HACEIICHUSI Ha ONIPEACIICHHYIO JaTy.

3. TlocTpoiiTe HPKOHOMHYECKYIO MOJENb CIpOoca U MPEAJOKEHUS B NPEANOJIOKEHUH HX
JIMHEWHOM 3aBUCUMOCTH OT 1eHbL. [IpoBeauTe aHanu3 U3MEHEHUs LIEH B 3aBUCUMOCTH OT HayaJlbHOU
IIEHBI TIPU CIICAYIOIINX MCXOMHBIX MaHHBIX: a = 3; b = 2; ¢ = 6; d = 8. Onpeaenure, B Kakux
npezenax MOKET U3MEHAThCS HayaabHas LEHa.

4. Tloctpoutrh MaTeMaTHYECKyK0 MOJENIb TOHKM BOOPYXEHHS C Yy4eTOM JABYX
npennonoxkenui: 1) Ctpana X BoopykaeTcs, oOmnacasch MOTEHIHUAIbHOW Yrpo3bl BOWHBI CO
CTOPOHBLY, KOTOpasi B CBOIO OYE€pe]b, 3Has O POCTE 3aTpaT Ha BOOPYXKEHHE CTpaHbl X, Takke
YBEJIMYMBAET pacxo/ibl Ha BoopyxxeHue. [Ipm 3ToM kaxpas cTpaHa HM3MEHSET CKOPOCTh pPOCTa
BOOPY>KEHHUH MPOMOPLHUOHAIIBHO YPOBHIO 3aTpaT APYroi ¢ KoappuueHTaMu NponopIroHaIbHOCTH
aub (a>0, b>0). 2) Uem Gombiiie TeKyIuii ypOBEHb PacX0/I0B KaXKI0i CTpaHbl HA 00OPOHY, TEM
MEHBIIIe CKOPOCTh ero pocta (K03 GUIIEeHTHI MPONOPIHOHATILHOCTH PaBHBI C U 0 COOTBETCTBEHHO).

5. TloctpouTh MaTeMaTHYECKyl0O MOJEIb pOCTa BBHIMYCKA TMPOAYKIHUHA B YCIOBHUSIX
KOHKYpeHUUU. B 3Toil Mozenu mnpeamonaraercs, 4YTO PHIHOK HE HACBHIAETCS M MPOIYKIIHS
npoxgaercs mo 1iere p(q) = a — bg, rme a> 0, b> 0, q = q(t). Haiitu 3akoH M3MEHEHUS BBIMyCKa
MPOJYKIIMH, €CIH CKOPOCTh BBITyCKa MPSMO MPOMOPIIMOHATIbHA YBEIMUEHNUIO HHBECTUIIMN U YacCTh
J0X0Ja OT pealin30BaHHON mponykiuu B kommdectBe ((f) pacxonayercss Ha WHBECTHIIMU B
MPOU3BOACTBO PEATU3YEMON MPOTYKIIHH.

[1K-4 crmocoOHOCTBIO  HCIOJIB30BaTh  BO3MOXHOCTH — OOpa3oBaTeIbHOM  Cpeasl Ui
JOCTHKEHHS JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB O0yUEHUS M 00eCTIeueHuUs
KauecTBa y4eOHO-BOCIIUTATEILHOTO MPOIEcca CPEICTBAMU MPETIOAABAEMBIX YIEOHBIX TPEIMETOB

1. Ilpemnoxure TEMaTHKy HIKOJBHBIX HCCIEAOBATEIbCKUX MPOEKTOB, B OCHOBE KOTOPBIX
JIEKUT METOJT MATEMAaTUYECKOTO0 MOJICTUPOBAHMUSL.
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2. Ilpennoxute NPUMEPHYIO MpOrpamMMy »3JIEKTUBHOTO Kypca, COJEpXKaHUE KOTOPOTO
HampaBlieHO Ha (OpPMUPOBAHHWE HABBIKOB MAaTEeMAaTUYECKOTO MOJIEIUPOBAHUS C IOMOIIbIO
muddepeHInanbHbIX YpaBHEHUH.

3. Kpeaut B aBectu Thicsiu pyOusel B3sAT Ha Tpu rona non 14% romoseix. Kakyio cymmy
HY>KHO OYZIeT MOTaCUTh KPEAUTOPY, €CIIM HAKOMUTEIIbHBIE MPOIICHTH HAYUCIISIOTCS: a) KaXIbIi TOJ,
0) KaxIblil Mecsil; B) HenmpepblBHO? OmnpeaenuTe, Kakasg cXxeMa Ha4HCIEHUS MTPOLIEHTOB MO KPEAUTy
BBITO/IHA 3a€MILUKY?

4. TlpoBenuTe aHANOTHUIO MEXAY HEKOTOPHIMH SKOHOMHYECKMMH 3ajjauaMd U 3afaudedl o
MaTeMaTUYeCKOM MAasITHUKE.

5. [locTpouTh MaTeMaTUYEeCKyt0 MOJIENb pacpocTpaHeHus snuaemun. [Ipeamnomnaraercs, 4To
00JIe3Hb UMEET JJHUTEIbHBIN MEPUOJI, B TO KE BPeMs 3apaKEHHE MPOUCXOTUT JOCTATOUYHO OBICTPO.
3apakeHHblE TepenaloT MH(MEKIHI0 BO BpeMs KOHTaKTOB. IlycTbam N — 4uCIIO 3apa’k€HHBIX U
HEe3apakKCHHBIX B HAYaJIbHBIII MOMEHT BpeMeHU. UHCIIo He3apaKeHHBIX YOBIBAET MPOMOPIIHOHAIBHO
KOJMYECTBY BCTpEY MEXAY TeMH U ApyruMu. HaillTu nuHamMuky uncia 3apaxeHHbIX B 3TOM MOJEIH.

8.4. Bonipochl NpoMe:KyTOYHOM aTTecTaluu

BocbMmoii cemectp (3auer, ITK-1, [IK-4)

1. CdopmynupoBarh mnoHsTHe Aud@epeHnanIbHON MOJeNU Mpolecca WU  SBICHHUS.
CkoHcTpyupyiTe 3a/1a4y, OTpa)arollylo UCI0JIb30BaHUE IaHHOM TEMBbI B IIKOJIBHOM KypCe.

2. IlpuBectu anroput™M cocTtaBieHus aupdepeHIINaNbHbIX YpaBHEHUH IO YCIOBHUSIM
NpUKIaaHbIX 3a7a4.CKOHCTpYUpYHTE 3a7ady, OTPa)KaloU[yl0 HCIOJIb30BAHWE JAHHOM TEMbI B
LIKOJIBHOM KYypCe.

3. CdopmynupoBaTh OCHOBHBIC IOHSTHS TEOPUU OOBIKHOBEHHBIX U EpEHIIHATBEHBIX
ypaBHEeHUN.CKOHCTPYUPYUTE 3a/lauy, OTPAKAIOIIYIO HCIIOIb30BAHME JAHHON TEMbl B ILIKOJIBHOM
Kypce.

4. OxapakTepu30BaTh METOAbl PEIICHHUS OOBIKHOBEHHBIX AU(PEpeHUIUATbHBIX ypaBHEHUN
nepBoro mnopsiika.CKOHCTpYyUpYHTE 3ajady, OTPaKaloLlyl0 MCIOIb30BAaHUE JIAaHHOM TEMbI B
LIKOJIBHOM KYypCe.

5. IlocTpouTh MaTeMaTHUYECKYI0 MOJENb pachaja paguoakTUBHOIO BeliecTBa. OnpeaenuTh
Mepuoj mojypacnaja paJdOaKTHUBHOTO BewlecTBa.CKOHCTPYUpPYHWTE 3ajady, OTPaKaoIIYIO
MCIOJIb30BaHUE JIAHHOM TEMBI B IIKOJIBHOM KypcCe.

6. [TocTpouTh MaTEeMaTHUYECKYI0 MOJENb pocTa uucia OakTepuil ¢ TeUeHHeM BpEeMEHH. 3a
Kakoe BpeMs KOJMYECTBO OaKTepuil yBEJIMYUTCS B M pa3 MO CPaBHEHUIO C HAYaJbHBIM MX
KOJIMYECTBOM?

7. TTocTpouTh MaTeMaTH4eCKyl0 MOJICIb M3MEHEHHUs JAaBJICHUS p C BBICOTOIN Hanm ypoBHEeM
Mopsi. CKOHCTpYHpYITE 3a1a4y, OTPaXKaIOIIy0 UCIIOIb30BAHUE JAHHON TEMBI B IIKOJIBHOM KypCe.

8. TlocTponTh MaTeMaTHYECKyI0 MOJENb H3MEHEHHs TEeMIIepaTyphl Tejla C TEYCHHEM
BpeMeHU. CKOHCTpyHpYyHTE 3aJady, OTPa)Karollyl MCIOJIb30BaHUE JAHHON TEMbl B IIKOJBHOM
Kypce.

9. [MocTpouTh MaTEMaTHYECKYIO MOJIENb MPOLIEcca UCTEUCHUS JKUKOCTH Yepe3 OTBEPCTHE B
cocyae. Ompenenuth Bpems t, 3a KOTOpPO€ YPOBEHb JKUIKOCTH TMOHU3UTCA OT HAYaJIbHOTO
nonoxenus H 1o npoussoibHoro 0 </ < H, u BpeMs MOJHOTO ONMOPOKHEHUs cocyna. PaccMoTpeTh
pa3nuyuHble YacTHbIe ciay4yan. CKOHCTpYHpYITe 3a7a4uy, OTPaKaoLyl0 UCIOIb30BaHUE JAHHON TEMbI
B LIKOJIBHOM KypCe.

10. [Toctpouts MaTeMaTHYECKYIO MOJIETb OIpeAeIeHUs 3P PEKTUBHOCTH
pekiambl. CKOHCTpYUpPYHTE 3a7jady, OTPaXKaloU[yl0 MCIOIb30BaHUE JAHHOW TEMBbI B IIKOJIHHOM
Kypce.

11. ITocTpouTh MaTEMaTUYECKYH) MOJIEJIb U3MEHEHHS! CHJIbBI TOKAa C T€YECHUEM BPEMEHH B
npocTeiien ayekTpudyeckord 1enu. CKOHCTpYHpYHTE 3ajady, OTpaXkarollyl0 HCIOJIb30BaHUE
JAHHOW TEMbI B IIKOJILHOM KypCe.

12. TlocTpouTh MaTEMAaTUYECKYIO MOJIENIb HHTEHCUBHOCTH CBETOBOIO MOTOKA (ONpEAeIeHUE
3akoHa byrepa). CkoHCTpyupyiTe 3adady, OTPaXKAIOMIYI0 HWCIOJIb30BAHUE JaHHOW TEMBI B
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LIKOJIBHOM KYypCe.

13. IToctpouth MaTeMaTU4YECKYIO MOJIEIIb IBIDKECHUSA Tea HOCTOSIHHOH
Macchl. CKOHCTpYHpPYHTE 3a/1auy, OTPaKaIOIIYI0 UCTIOJIb30BaHUE JAHHON TEMBbI B IIKOJIBHOM KYpCeE.

14. ITocTpouTh MaTEMATUYECKYIO MOJIETb TOPU3OHTAIBLHOIO JBHKEHUS Teja MOJ| IeMCTBUEM
CONMPOTHUBIIEHUs Cpelibl. PaccMOTpeTh ciydan, KOrjaa a) cuia COMPOTUBIICHHUS MPONOPIIMOHAIIbHA
CKOPOCTH JBWIKEHHUs Tejia, O) cuja CONPOTHUBIICHHS MPOMOPIMOHANIBHA KBaapaTy CKOPOCTH
nBKeHus Tena. CKOHCTpyupyWTe 3adady, OTPaXKAIOIIyl HCIOJIb30BAHUE JIAHHOW TEMBI B
IIKOJIBHOM KYpCE.

15. IlocTpouTh MaTEMaTUYECKYIO MOJENb BEPTHUKAIBLHOTO JABUKEHHUS Teja IMOJ JIEUCTBHEM
COMPOTHUBIIEHUs Cpenbl. PaccMOTpeTh ciaydau, KOTJa a) CHjia CONPOTHBIICHUS MPOMOPIIMOHATLHA
CKOpPOCTH JABWXKEHHUs Tejla; 0) cuia CONPOTUBIICHMS MPOMOPIUOHAIbHA KBAJpaTy CKOPOCTH
IBIOKeHU Tena. CKOHCTpyMpYyWTe 3a/iady, OTPaKalollylk HCMOJb30BAaHUE JAaHHOW TEMbI B
LIKOJIBHOM KYypCe.

16. Oxapaktepu3oBaTh METOIbI PEIICHHUsS JIUHEHHBIX AuddepeHInaTbHbIX YpPaBHEHHI
BTOporo mnopsaka.CKOHCTpyHpyHTEe 3a/ayy, OTpakarollyl0 HCIIOIb30BaHWE JIaHHOW TEMBI B
LIKOJIBHOM KYypCe.

17. IlocTpouTh MaTeMaTHYECKyH0 MOJENb JBIKECHMS Tejla, OPOIIEHHOTrO IOJ YIJIOM K
ropu3oHTy. CKOHCTpYUpPYWTE 3a7ady, OTPAKAIOIIYI0 MCIOJIb30BAaHUE JAHHOM TEMbI B IIKOJbHOM
Kypce.

18. OxapakTepu30oBaTh MaTeMaTUYECKYIO MOJEIb KoJiebaTeIbHbIX
nporieccoB.CKOHCTPYUPYHTE 3a7ady, OTPaXKAIOIIYI HCIOJIb30BAHME JTAHHOW TEMBbI B IIIKOJBHOM
Kypce.

19. TlocTpouTh MaTEeMATHUYECKYIO MOJICIb KOJICOAHWA MAaTeMaTH4eCKOro ((hHU3MUecKoro)
MaaTHHKA. CKOHCTpyHMpyHTe 3ajady, OTPa)Xarollyl HCIOJIb30BAaHUE JAHHOW TEMbI B ILIKOJbHOM
Kypce.

20. [Toctpouth MaTE€MaTUYECKYIO MOJEIb KoJIeOaHMi B BJIEKTPUYECKOM
KOHTYype.CKOHCTpYyUpYHTE 3a7ady, OTPAKAIOIIYIO HCIOJIb30BAHME JAaHHOM TEMblI B HIKOJIHHOM

Kypce.

HessTolii cemectp (Ix3amen, ITK-1, ITK-4)
1. OxapakTepusyiiTe MoJeIMpPOBaHUE KaK METOJl HaydyHOro no3HaHus. Cpopmynupyiite noHsTue
MaTeMaTH4YeCKOW MOJAEIM W METOAa MaTeMaTHYeCKoro mojaenupoBanus. CKOHCTpyHpyHTe
3a/1a4y, OTPAKAONIYIO UCITOJIb30BAHUE JAHHOM TEMBI B IIKOJIBHOM KypCe.

2. Cdopmynupyiite CBONCTBa u 0COOEHHOCTHU MOCTPOEHUS MaTEeMaTUYECKHUX
Mozeneil. CKOHCTpyupyiTe 3a1ady, OTpa)Karol[yl0 HCIIOJIb30BaHUE JAHHOM TEMbI B IIKOJIbHOM
Kypce.

3. Tlepeunmcnure OCHOBHBIC TpeOOBaHWS K MAaTEeMATHYECKOWM MOJEIM W OCHOBHBIE OOJACTH
MPUMEHEHUSI MAaTeMaTHYeCcKoro MmojenupoBanus. CKOHCTpyHpyHTE 3aJady, OTPa)Karollylo
HCIMOJIb30BAHKE JTAHHON TEMBI B IKOJBHOM KYypCeE.

4. KakoBa poiib MaTEMaTHYECKOTO MOJETUPOBAHUS B HAYYHBIX HccleAoBaHUAX? CKOHCTPYHUPYHTE
3a/1a4y, OTPaKAFOIIY0 UCIOJb30BaHUE JAHHOW TEMBI B IIIKOJIBHOM KypcCe.

5. TlpuBemute kKiaccuUKaAIUI0 MaTeMaTHUECKUX Mojenei. OxapakTepu3yHTe OCHOBHBIE BHJIBI
MaremMaTudeckux Mozeneil. CKOHCTpyHpyWTe 3aJauy, OTPa)Xarollyl HCIOJIb30BAHUE JTAHHOU
TEMBI B IIKOJIBHOM Kypce.

6. IlpuBemuTe mpUMephl MAaTEeMATHUYECKUX MOJENEH MPHUKIAIHBIX 3aaa4d. Kakol mMareMaTudecKkuit
anmapar JIeKAT B OCHOBE IIOCTPOEHUS MAaTEMATHYECKOM MOJEIM B KaXIOM Mpumepe?
CxoHCTpyupyiTe 3a/1auy, OTpaKarol[yl0 UCIO0Jb30BaHUE JAHHOU TEMbI B IIKOJILHOM KYypCe.

7. Tlepeuncnure 3Tambl MaTeMAaTHUYECKOrOo MojenupoBaHus. OXapaKTepu3yWTe KaKIbId DTarl.
CxoHCTpyupyiTe 3a/1auy, OTpakarol[yl0 UCIO0Jb30BaHUE JAHHOU TEMbI B IIKOJILHOM KYypCe.

8. HazoBuTe OCHOBHBIC METOJbBI pEATU3ANHH MOJICICH, TEPEeYUCIUTEe WX JIOCTOMHCTBA W
HegoctaTku. CopMynupyiTe MOHITHE O BBIYHCIUTENBHOM JKcrepuMeHTe. CKOHCTPYHpYHTe
3a/1a4y, OTPaKAOIIYI0 UCIOJb30BaHUE JAHHOW TEMBI B IIIKOJIBHOM KypcCe.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

CdhopmynupyiiTe OCHOBHbIE METOBI IMOCTPOCHUSI MaTeMaTHyeckux mojeneil. CKoHCTpyupyiite
3a/1a4y, OTPaKAOIIY0 UCIOJb30BaHUE JAHHOW TEMBI B IIIKOJIBHOM KypcCe.

[IpuBenuTe nmpuMepsl MaTEeMaTHUECKUX MOJIEJIEH, TOCTPOSCHHBIX HAa OCHOBE (PYHJAaMEHTAIbHBIX
ypaBHeHUN (Gu3nKu.CKOHCTPYUPYHTE 3a7ady, OTPAKAIOIIYI0 HCIOJb30BaHUE TAHHON TEMBbI B
LIKOJIBHOM KYpCE.

OxapakTepu3yiiTe MOCTPOCHUE MAaTEMaTHUYECKUX MOJIEJIEd Ha OCHOBE 3aKOHOB COXPaHEHUs
(3aKkoHa COXpaHEHMsI MaccChl, PHEPruM, UMIyJbca).CKOHCTpyMpYyHTE 3a7ady, OTPa)Karollyro
HCIIO0JIb30BaHUE JAHHOM TeMbI B IIKOJIBHOM KYypCe.

Oxapakrepu3yiTe HepapXUUeCKUi MOAXO0J K MOCTpOoeHHI0 Mojenei. CKoHCTpyupyuTe 3anady,
OTPaXKaroIYIO UCIIOJIb30BaHNUE JAHHOM TEMBI B IIKOJIBHOM KypCe.

Oxapakrepu3yiiTe METOJl BapUAllMOHHBIX IPUHLUUIIOB IPU IOCTPOEHHMH MaTeMaTHYECKHUX
Mozene. CKOHCTpYUpYHUTe 3aAady, OTpakarol[yr0 MCIOJIb30BAaHUE JAHHOW TEMbI B IIKOJbHOM
Kypce.

[IpuBenure npumep NOCTPOEHUS MATEMaTUYECKOM MOJIEIM HAa OCHOBE METOAAa AaHAJOTHM.
CKoHCTpyupyiTe 331a4y, OTpa)Karollylo HCI0Jb30BaHUE JAHHON TEMBI B IIKOJBHOM KYypCe.
Chopmynupyiite nonstue auddepeHnraIbHol MOJENHu Mpolecca uiu siBieHud. llpusenure
QITOPUTM  COCTaBiieHUs Au(epeHnnanbHbIX ypaBHEHWH IO  YCIOBHSM  IPHKIIAIHBIX
3a1a4. CKOHCTpYUpPYHTE 3a/auy, OTPAKAIOIIYI0 MCIOJb30BaHUE JAHHOW TEMbI B IIKOJBHOM
Kypce.

N3 »skcnepuMeHTa  HM3BECTHO, 4YTO CKOPOCTh  pacmaja paJuOaKTUBHOTO  BEIIECTBA
IIPOIOPLIMOHAJIPHA €T0 KOJIMYECTBY B MOMEHT BpeMeHHu t. [locTpoiite MmaTemMaTnuyecKkyro MOAEIb
pacnaga paAvoaKTUBHOIO BewnlecTBa. OmpenenuTe MNEepuoj MoJypachaja paguoaKTUBHOTO
BELIECTBA.

B OnaronmpusiTHeIX [JIs pPa3MHOXKEHHsI YCIOBHUSIX HaxOQUTCs HeKoTopoe KoiudecTBO Np
Oaktepmii. W3 oSKcrepuMeHTa  HW3BECTHO, YTO  CKOPOCTh  pPa3MHOXKEHHsI  OakTepuid
MpONOpLUMOHAIbHA HX KoJIMYecTBY. [locTpouTh MareMaTHuecKyr0 MOJENb pOCTa YHCIIA
OakTepHii C TEYCHHEM BPEMEHHU. 3a KaKOe BPEeMsl KOJMUYECTBO OaKTepUil yBETHUUTCS B M pa3 Mo
CPaBHEHHUIO C HAYAJIbHBIM UX KOJIMYECTBOM?

N3BecTHO, uTO atMocdepHOe IaBIeHHE C BHICOTON yMeHbInaeTcs. [locTpouth MaTeMaTHYECKyIO
MOZeNb WM3MEHEHHs JaBIeHUS p C BbicoTOM h Hag ypoBHeM Mops. OmucaTh BBIBOJ
OapoMeTpUIECKO (OPMYIIBIL.

B pesepByape mmeercsia KI' BOJHOTO PacTBOpa COJH, B KOTOpPOM cozepxwurcs b kr comu. B
ONpe/ieNIeHHbId MOMEHT BPEMEHHM BKIIOYAETCS YCTPOHMCTBO, HEIMPEPHIBHO MOJAOIIEe B
pe3epByap CKI UUCTOW BOABI B CEKYHY M OJHOBPEMEHHO YAAJSIOLIEE U3 HETO €KECEKYHIHO C KT
pactBopa. [Ipu 3ToM B camoM pesepByape *KHUAKOCTh HENPEPhIBHO nepemenubaercs. [loctpouts
MaTEMaTHYECKYI0 MOJIETb U3MEHEHHS CO BPEMEHEM KOJIMYECTBA COJIM B pe3epBYyape.

Hekotopoit ¢upmoit peanusyercs NpoaAyKLHs, O KOTOpold B MoMeHT BpemeHu t u3z N
NOTEHIMAJbHBIX MOKYyNaTejaed 3HAIOT JUIIb X MoKynaTteneil. s yckopeHHst cObITa JaHBI
peKsiaMHbIe OOBSBIICHUS M TIOCTEAYIOIIast HHGOPMAIIUS PACTIPOCTPAHIETCS CPEIr MOKYyIaTenei
MOCPEJICTBOM OOIIeHUsI. MOXHO CUMTaTh, YTO CKOPOCTb H3MEHEHHMs 4YHCa 3HAIOUMX O
MPOIYKIIMKM TMOKYIaTeled MpoNopIHOHaibHa KaK YHMCIY X 3HAIOMIMX O TOBape, Tak M YHCITY
MOKynareiae, KOoTopple O HeM He 3HaioT. [locTpoiiTe MareMaTH4ecKyr MOJEIb
pacnpoCcTpaHEeHUs PEKJIaMBI.

OxapakTepu3yiTe MaTeMaTH4YecKyl0 MOJIeNb CKOPOCTH H3MEHEeHHMs HH(popManuu (MOIelb
l'apTmana).

Teno, mMmeromee B HaydalbHBII MOMEHT BpEeMEHHM TeMmieparypy 7o NOMECTWIH B Cpeny,
TeMmmnepaTypa KOTOpou MoAAEepKUBAETCS paBHOW 1. DKCIIEPUMEHTAIBHO YCTAHOBJIEHO, YTO MPHU
OIPEACIEHHBIX YIPOLIEHUAX CKOPOCTh HM3MEHEHMsS TEMIepaTypbl Tejla IPONOPLUOHAIbHA
pa3HOCTH  TeMIlepaTypbl Tela W  TeMmIepaTypbl OKpyxkaromed cpensl. [loctpoiite
MaTEMaTHYECKYI0 MOJIETIb U3MEHEHUS TEMIIEPATYPBI TEJIa C TEUEHUEM BPEMEHHU.

Cocyn, mwiomazas S = S(h) momepeyHOro cedyeHust KOTOPOTo €CTh U3BeCTHAs (DYHKIIUSA BBICOTHI h,
HaIOJIHEH JKUAKOCThIO 10 ypoBHsA H. B nHe cocyna mmeercss oTBepcTue IJIOLAAM G, YEpeE3
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24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

KOTOpPO€ JKHJKOCTh BBITEKaeT. llocTpouTh MaTeMaTHYeCKyl0 MOJENb Mpolecca HCTCUSHUs
KHUJKOCTU 4epe3 oTBepcTue B cocyne. Ompenenutb Bpems t, 32 KOTOpoe YPOBEHb >KUIKOCTH
MOHU3UTCS OT HAYaJIbHOTO ToJIokeHus H mo mpowusBoisHOro 0 < 4 < H, u BpeMs MOJIHOTO
OTIOPOXKHEHHSI COCY/Ia.

[TocTponTh MaTEeMAaTHYECKYH0 MOJEIh HCTEUYCHHS JKHJIKOCTH 4Yepe3 OTBEPCTHE B COCYIe
uuIMHIApHYeckor (opmbl. PaccmoTperh ciiydaw, Korga oOCh LMIMHApPA TOPU3OHTANIbHAS U
BEPTHKAIbHAS.

[TocTpouth MaTemMaTHueCKHE MOJEIM HCTEUYCHUS KHUIKOCTU Yepe3 OTBEpPCTHE B COCyle
KOHUYECKOi (OopMBI U B cocyle, umeroniero ¢opmy moiychepsl. OnpeneanuTs BpeMs TOTHOTO
OTIOPOXKHEHHSI COCY/IOB.

[TornomieHne CBETOBOTO IMOTOKA TOHKHM CIIOEM BOJIbI TPOTIOPIIMOHATILHO TONIIUHE CJIOS U
MOTOKY, MaJalolleMy Ha €ro MOBEPXHOCTh. [loCTpOMTh MaTeMaTHUYECKyl0 MOJEIb U3MEHEHUs
WHTEHCUBHOCTH CBETOBOT'O MTOTOKA.

B 3aMKHYTyI0 53IEKTpHUYECKYIO IIelb IOCIEJI0BAaTEIbHO BKIIOUYEHbI HCTOYHUK TOKAa C
anekrpoaskymet cuimor  (DC) E(t), MeHsromieiics ¢ TeYeHHEM BpPEMEHH, aKTHBHOE
compotuBieHne R ¥ kaTymka ¢ MHAYKTUBHOCTBIO L. IlocTpouTh MareMaTH4ecKyr0 MOAENb
W3MCHCHUS CUJIBI TOKAa C TCYCHHWEM BPEMEHH, €CITM B HAaYaJIbHBI MOMEHT BPEMECHH OHa
paBHsi1ach HyI0. U3 kypca dusuku, uzBecTHo, 9T0 E(t) = Uyer + Ugar, 1€ Uyyr — HaIpsDKEHHE Ha
aKTUBHOM y4acTKe 1LienH, BelpakaeMoe 1o 3akoHy OMa (Uy = IR), a Uy, nponopruoHaibHO
CKOPOCTH U3MEHEHHSI CHUJIbI TOKA ¢ KOA((DULIMEHTOM MPOIOPLHUOHATBHOCTH L.

B pesynpraTe XuMuueckod peakuuu Mexay BeumiectBamMuAd u B oOpasyercs BewiectBo C.
[TocTpouTh MaTeMaTHUECKYIO0 MOJIENb U3MEHEHUs KOoInuecTBa BemecTBa C OT BpEMEHH, €CIIH B
MOMEHT BCTYILICHHSI B PEAKIIMIO KOJIMYESCTBA BEIIECTB A U B ObLIM COOTBETCTBEHHO PaBHBI a 1 D.
CKopocThb peakiyy MpornopuroHaIbHa TPOU3BEACHUIO PEarupyoiux Macc.

Kakoii Bua WMeeT ypaBHCHHE JBIDKCHUS MaTepHAIbHOW TOYKH B nuddepeHnmanbaoi hopme?
[TocTpouTh MaTeMaTUYECKYI0 MOJENb TOPU3OHTAIBHOTO JBMKEHHS Tela, KOTOPOE B MOMEHT
BpeMEHHU typ HAXOAMIIOCH B TOUKE Xo U 001a/1aJI0 CKOPOCTHIO Vo, €CJIM, HAaUMHasi ¢ MOMeHTa 1 = 1o,
Ha HEro JeWCTBYeT TONBKO CHJIa COMPOTHUBIEHUS CPEAbl, MPOMOPIHOHAIBHAS CKOPOCTU
JIBUKCHHSI TEJIA.

[TocTpouTh MaTeMaTUYECKYI0 MOJENh TOPU3OHTAILHOTO JBMKEHHS Tela, KOTOPOE B MOMEHT
BpeMeHHU tp HaXOUI0Ch B TOUKE Xo U 001a/1a]I0 CKOPOCTHIO Vo, €CIIM, HauuHasi ¢ MOMeHTa t =tp,
Ha HEro MAEWCTBYeT TONBKO CHJIa COMPOTHBICHUS CpEIbl, MPOMOPIHOHATbHAS KBaJpary
CKOPOCTH JIBIDKEHUS Tea.

[TocTpouTh MaTeMaTUYECKy0 MOJIENb MaJCHUS Tela Macchl M, KOTOPOe B HauadbHBIH MOMEHT
BpeMeHu t =ty HAXOAMJIOCH B TOYKE Xg M 00JIaJa0 CKOPOCThIO Vo, €CIIU CUJIa CONMPOTUBIICHHS
MPOIOPILIMOHANIbHA KBaJIpaTy CKOPOCTH JBUKECHHUS TeJIa.

[TocTponTh MaTeMaTHYECKYIO MOJIENb MMaJICHUsS Tela MAacChl M, KOTOpOe B HAYAJILHBI MOMEHT
BpeMeHH t =ty HaXOIWJIOCh B TOYKE Xp U 00JIaJalio CKOPOCTHIO Vo, €CIIM CHJIa COMPOTUBIICHHS
MIPOITOPIIMOHAIEHA CKOPOCTH JIBHKEHUSI.

Kakoii Bun mMeeT ypaBHEHHUE, ONMUCHIBaKOIIee rapMoHHUeckue kojebanus? [loaBemieHHOE Ha
MPYXXKUHE TEJIO MAacCOH m, COBEpIaeT KOJICOaHHsI OKOJIO IMOJIOXKECHHs paBHOBecHs. [locTponTsb
MaTEeMaTHYECKYI0 MOJIeNIb ABMKCHUS Tena. PaccMOTpeTh ciaydan CBOOOJHBIX M 3aTyXalONINX
KoJIeOaHUH.

[TocTponTh MaTeMaTUYECKyIO MOJI€Ih BEIHYKICHHBIX KOJeOaHHl B cpesie 6e3 COMpPOTUBICHUS U
B Cpe/I€ C COMPOTHUBIICHUEM.

Onucath MOAETUPOBAaHUE KOJIEOAaHUI MaTEMaTHIECKOTO U (PU3MUYECKOTO MasITHUKA?

Kakne wmareMaTtndeckue MOJCIH JUHAMUKHA YHCICHHOCTH ITOMYJISIUA BaM W3BECTHBI?
[TocTponTh MaTeMaTHYECKYI0 MOJAENh AMHAMHUKH UYHCICHHOCTH TOMYJSLHUUA B W30JIMPOBAHHON
KOJIOHUH (MoJens MainbTyca).

[TocTponTh MaTeMaTHYECKYyl0 MOJENb TUHAMUKUA YHCIEHHOCTH TMOMYJSIIHH B YCIOBHSIX
KOHKYPEHTHOI 00pbObI BHYTpH nonysiuu (Monensb depxronbera).

[TocTponTh MaTeMaTHYECKYyl0 MOJCIb TUHAMUKMA YHCIEHHOCTH TMOMYJSIIHA B YCIOBHSIX
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KOHKYPEHTHOM 00pbObI BYX momynauuii (monensb JloTku-Bonsreppa).

39. OxapakTepu3oBaTh MaTeMaTHYECKHE MOJIeTu neMorpadudeckux rmporeccoB. IlocTpouts
MaTEeMaTHYECKYIO MOJIETb 3a/1a4M ONPE/ICICHUS KOJTMUYECTBA HACEIICHUS Ha OTIPEICICHHYIO JaTy.

40. [TocTpouTh MaTeMaTHYECKHE MOJEIH: a) JAWHAMUKH pOCTa HACEJIEHUS BO BpeMeHH; O)
KOHKYPEHTHOM JJTUHAMKH POCTA; B) HCTOLLEHHUS PECYPCOB.

41. ITocTpouTh MaTEMATUYECKYIO MOJIENb CPAXKEHUS JBYX apMuii (Moaensb JlaHuecrepa).

42. TTocTpouTh MaTeMaTUYEeCKyI0 MOJIENb PACIPOCTPAHEHUS SUICMUU.

43. Hexotopast cymma neHerd mnonoxeHa B 0aHk mona % B roxa. Iloctpouts MaTemMaTHyecKyro
MOJIENIb POCTA ACHEKHOTO BKJIA/1a P YCIOBHH, UTO MPHUPAIIECHIE HAYUCIIIETCS HETIPEPBIBHO.

44, Toxon Y(t), monydeHHbIE K MOMEHTY BpeMEHU ! HEKOTOpPOH OTpPAaCIibiO, SBJISACTCS CyMMOMR
unBectrnui 1(t) u Benmumnbl norpednenusC(t). [Ipennonaraercs, 4To CKOPOCTh yBEIHYCHUS
7I0X0/1a MPOTOpIMOHabHA BenurHe nHBecturmi, C(t) mpencrasiser GUKCUPOBAHHYIO YacTh
nonydaemoro jgoxoma: C(t) = (1 — m)Y(t), rme m — Hopma wuHBecTHIMUA. I[locTpouTh
MaTEeMaTHYECKYI0 MOJIE]b POCTA JOXO/I0B OT UHBECTHIIHIA.

45. Iyctp y(t) — 0ObeM MPOIYKIMH HEKOTOPOM OTpaciiv, pealn30BaHHOW K MOMEHTY BpeMeHH f.
[Ipenmnonaraercs, 4To BCS MPOU3BOAUMAS OTPACIbIO MPOAYKIHUS PEATH3yeTCs MO HEKOTOPOH
(UKCHPOBAHHOW IICHE P, T.C. BBIIOJHEHO YCJIOBHE HE HachllaeMocTu peiHKa. I[lycte I(t) —
BEJIMYMHA WHBECTUIMI, HAMPaBJICHHBIX Ha paclipeHue npousBoictsa. [Ipenmomnaraercs, 4to
CKOpPOCTh BBIITyCKAa MPOIYKIWHU (aKcelepamus) MpONOpIHOHATbHA BEITUYWHE HWHBECTHUIIHH.
[TocTpouth MaTeMaTHYECKYIO MOJIETb POCTA BBITYCKa MPOAYKIIUH.

46. TTocTpouTh MaTEMAaTUYECKYIO MOJEIh POCTA BBIITYCKAa MPOAYKIMU B YCIOBHIX KOHKYpeHIHH. B
ATOW MOJIENH MPENIoiaraeTcs, 4TO PhIHOK HE HACBHIIIACTCS W MPOIYKIIMS MPOJACTCs IO ILIeHe
p(q) = a — bg, rne @> 0, b> 0, g = q(t). HaiiTi 3akoH U3MEHEHHS BBIYCKA MPOAYKIIMHU, SCIH
CKOPOCTh BBIITyCKa MPSMO MPOMOPLHUOHAIBHA YBETUYEHUIO MHBECTUIUA M 4YacTh JI0XO/Aa OT
peann30BaHHON TpoayKiuKu B KoimdyecTBe ((f) pacxojyercs Ha MHBECTHLUH B IPOU3BOJCTBO
pean3yemMoii MpoIyKIUH.

47. CornacHo mozaenu CaMyasibCOHA CKOPOCTh M3MEHEHHS! PHIHOYHOW IIEHBI P MPOMOPIIMOHATIBEHO
HEYJIOBJIETBOPEHHOMY cripocy. IlocTpouTh MaremMaTH4YecKyr0 MOJeNb JUHAMUKHA PHIHOYHOM
IIEHBI, €CJIM HEYIOBJIETBOPEHHBIN CIIPOC XapakTepusyercs Beipakenuem d(p) — s(p), rae d(p) = a
—bp, s(p) = o + PP, COOTBETCTBEHHO CIPOC U MPEIIOKEHHE TIPH IICHE .

48. TTocTpouTh TPOCTEUIIYIO MaTEMaTHYECKYI0 MOJENb BOCIPOM3BOACTBA JOXOJa TPH
NPOU3BOJILHOW  (QyHKUMU moTpebnaeHus. IIpoBecTH aHaiuM3 MOJENM TMpPH  Pa3IUYHbBIX
COOTHOIIGHHUSAX MEXIy TEMIIOM MPHPOCTa TIOTPEONICHUSI ¥ TEXHOJIOTUYECKHM TEMIIOM
HaI[MOHAJILHOTO J0XO0/A.

49. TIpocTpouTh MaTEMaTHYECKYIO MOJIETh PHIHKA C MPOTHO3UPYEMBIMH IIEHAMH.

50. [IycTe M3MEHEHHE YPOBHS aKTHBa ( MPOMNOPLHMOHAIBHO PA3HOCTH MEXIY MPEAJIOKEHUEM S U
cripocoMm d ¢ koaddurrentom npomnopimonanbHoctd K (kK> 0). I[TycTs n3MeHEHHE EHBI p TaKKe
IPONOPIIMOHATIBHO OTKJIOHEHUIO aKTHUBa ( OT HEKOTOpPOro (PUKCHPOBAHHOIO YPOBHA (o C
ko3 durenTom mponopimoHanbHocTh M (M> ). [TocTpouTh MaTeMaTHYECKYHO MOJIEIb
BbIPAaBHUBAHMS 1LIE€H 110 YPOBHIO aKTHBA (| IPH BHIIEU3I0KEHHBIX MPEANON0KEHHSIX.

8.5. Meroanueckue Marepuasbl, ONpeaesiiOlMe NPOUeIyPbl OLECHMBAHHMS 3HAHHIA,
YMEHHH, HABBIKOB U (WJIM) ONBITA AeATEJLHOCTH, XapaKTepU3yIOLHX 3Tanbl (opMupoBaHus
KOMITeTEeHI U

[IpomexyTouHasi arrecranusi NPOBOAUTCA B (opMe HK3aMeHa U 3adera. OJK3aMeH IIOo
IUCLUUIUIMHE MMEeT Ledb OIEHUTh CPOPMUPOBAHHOCTh MNPO(ECCHOHAIBHBIX KOMIIETEHLHH,
TEOPETUYECKYI0 TOATOTOBKY CTYAEHTa, €ro CHOCOOHOCTh K TBOPUYECKOMY  MBIIUIEHUIO,
NpUOOpPETEeHHBIE UM HAaBBIKM CaMOCTOSITEIbHONH pPa0OTBhl, YMEHHE CHUHTE3MPOBATH IOJyYCHHbIE
3HAaHUA U IPUMCHATD UX IMPU PCHICHUHN TPAKTUYCCKUX 3a/a4.

3ayer ciykuT (HOpMON MPOBEPKH YCBOEHHS Y4eOHOro MaTepHuala MPaKTHUYECKUX 3aHATHi,
TOTOBHOCTH K IIPAKTUYECKOW JEATECIBHOCTH, YCIECIIHOMY BBIIIOJHEHUS IPOU3BOJACTBEHHONW U
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yueOHOI MpakTUK W BBIIOJHEHUS B IMPOIECCE 3TUX NPAKTUK BCEX YYEOHBIX MNOPYYCHUH B
COOTBETCTBHUU C YTBEPKIECHHOU MPOrpaMMOH.

[Tpu GannbHO-PEHTUHIOBOM KOHTpPOJIE 3HAHWUH HTOTOBasl OLIEHKA BBICTABISIETCS C YU4ETOM
HaOpaHHOM CyMMBbI OaJIIoB.

CobecenoBanue (YCTHBIM OTBET) Ha 3a4eTe

Jns oueHku chopMHUPOBAHHOCTH KOMIIETEHLIMH MOCPEACTBOM cobeceqoBaHusi (yCTHOTO
OTBETA) CTYAEHTY IIPEIBAPUTENILHO MPEAIATaeTCs IEPEUYEHb BOIPOCOB WIIM KOMIUIEKCHBIX 3aJJaHUM,
MpeIoIaralouX yMEHHE OpPUEHTHPOBAThCS B MpobjemMe, 3HAHHWE TEOPETUUYECKOro Marepuala,
YMEHUS IPUMEHSTH €r0 B MPAKTUUYECKOH Mpo(ecCHOHANBHOM 1A TebHOCTH, BIIJICHUE HABBIKAMHU U
MIpHeMaMHU BBITIOJTHEHUS MPAKTUYECKUX 3a1aHUH.

[Tpu oLieHKEe TOCTHKEHUH CTYIEHTOB HEOOX0AUMO 0OpamaTh 0co00e BHUMAaHUE Ha:
— YCBOEHHE NMPOrpaMMHOI0 MaTepuaa;
— YMEHUE u3jaraTb IporpaMMHBINA MaTepral HAyqHbIM S3bIKOM;
— YMEHUE CBSI3bIBATh TEOPHIO C MPAKTUKOI;
— YMEHHUE OTBEeYaTh Ha BUJIOU3MEHEHHOE 3aJJaHUE;
— BJIaJICHUE HABBIKAMHU MTOMCKA, CUCTEMATH3alMU HEOOXOAUMBIX UCTOUHUKOB JIUTEPATYPHI IO
n3y4aeMoi npoodieme;
— yMeHue 00OCHOBBIBATh MPUHSATHIC PELICHUS;
— BJIaJICHUE HABBIKAMU U IPUEMAaMU BBIMIOJIHEHUS IPAKTUYECKUX 3a]IaHUM;
— YMEHHUE MOJKPEIUIATh OTBET WLUTIOCTPATUBHBIM MaTEPUAJIOM.

Y CTHBIN OTBET Ha DK3aMEHE

[Tpu onpenenennu ypoBHS HOCTHKEHUN CTYACHTOB Ha 3K3aMeHe HeOOXOAMMO o0paliaTh
0oco00e BHUMaHHE Ha CJIeIyOIIee:
— J1aH TIOJIHBIN, Pa3BEPHYTHINA OTBET Ha MOCTABIEHHBINA BOMPOC;
— MIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HaHUHN 00 00BEKTE, MPOSIBIIAIOIIASACA B CBOOOAHOM
OTIEPUPOBAHUY MOHATUSMHU, YMEHUU BBIJICIIUTH CYIIECTBEHHBIE U HECYIIECTBEHHBIE €0 MPU3HAKH,
IIPUYHUHHO-CJIEICTBEHHBIE CBS3H;
— 3HaHHE 00 00BEKTE IEMOHCTPUpPYETCS Ha (POHE MOHMMAHUS €ro B CUCTEME JIaHHON HaYKHU U
MEXIUCLUUIIIIMHAPHBIX CBS3EH;
— OTBET (hOpPMYIUPYETCs B TEPMHUHAX HAYKH, U3JI0KEH JIUTEPATYPHBIM SI3bIKOM, JIOTHYEH,
JI0Ka3aTelIeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIIUIO CTYACHTA;
— TEOPETUYECKUE TIOCTYJIAThI TOATBEPKAAIOTCSA IPUMEPAMU U3 TPAKTHKH.

[TucemMenHast KOHTpOJbHAs paboTa

Buipl KOHTPOJIBHBIX paboT: ayAUTOPHBIE, TOMAIIHKE, TEKYILUE, SK3aMEHAI[IOHHbIE,
MUCbMEHHBIE, TpaduyecKue, NpaKTUIeckue, PpoHTaIbHbIE, UHANBUAYAIbHBIE.

Cucrema 3aaHui TMCbMEHHBIX KOHTPOJIBHBIX PadOT J0JIKHA:
— BBISIBJIATh 3HAHUS CTYAEHTOB IO TUCHUIUIMHE (pa3/ieny AUCLUUILINHBI);
— BBIABJIATH IOHUMAaHUE CYITHOCTH U3Y4aeMbIX IIPEIMETOB U SIBJIIEHUH, UX 3aKOHOMEPHOCTEN;
— BBIABJIATh YMEHHE CAMOCTOSITENIBHO JI€TaTh BBIBOABI M 0000IICHMUS;
— TBOPYECKH HUCIIOJIb30BaTh 3HAHUSI U HABBIKH.

TpebGoBaHus K KOHTPOJIBHOM paboTe MO TEMAaTHYECKOMY COJIEP>KaHUI0 COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxxe KOHTpOJIbHBIE Pa0OTHl MOTYT BKIIIOUATh MEPEYEHb MPAKTUYECKUX 3aJaHUM.

9. IlepeyeHb OCHOBHOM M JONOJTHUTEJLHOM YU4eOHOH JTUTEpaTypPHI

9.1 OcHoBHas JuTepaTypa

1. MaTemaTtuueckoe MOAEIMPOBaHUE [ DNEKTPOHHBIN pecypce] : yued.mocodue st CTyICHTOB
OakanaBpuata o HanpasieHuto "[lemarorunyeckoe oopazoBanue” / FO.C. XKapkosa; MopoB. roc.
neq. uH-T. - Capanck, 2015. - Pexxum gocryna:
http://library.mordgpi.ru/MegaPro/Download/MObject/548

2. Pri6axoB, K. A. O6bikHOBeHHBIE AU(epeHnranbabie ypaBHeHus: [IpakTuyeckuii kypce /
K. A. Pribakos, A. C. SIkumoBa, A. B. [1anteneeB. — Mockaa : Jloroc, 2010. — 384 c. — (HoBas
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YHHUBEPCHUTETCKasi OMOINOTEKA). —
Pexxum noctyna: mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=84753
JloTOJTHUTEIbHAS JIUTEPaTypa
1. Camoiinenko, A. M. Jluddepennmansubie ypaBHeHnus. [Ipakruueckuii Kypec.
Yue6.mocobue / A. M. Camoiinenko, C. A. Kposomes, H. A. Ilepectiok. — M. :Beicm. mik., 2006. —
383 c.

2. @ununmos, A. ®©. CoopHuk 3a1a4 10 A} PepeHnnanbHbIM ypaBHEHUAM : yuel.mocooue /
A. ©. Oununmos. — M. :JIu6pokom, 2013. — 240 c.

3. bopucos, B. I'. [Ipuknaanbie 3aauu TeOpUU OOBIKHOBEHHBIX U (HepeHITnaTbHBIX
ypaBHeHUH. MexaHn4ecKoe IBIKEeHHE [DIIeKTPOHHBIN pecypce] : yuedHoe nocobue / B. I'. bopucos.
— Kemeposo : KemepoBckuii rocynapctBeHHblil yauuBepeutet, 2015. — 130 c. — Pexxum nocryna:
http://biblioclub.ru/index.php?page=book _red&id=481485&sr=1

4. I'y6aps, HO0.B. Beenenue B maremaruyeckoe moaenuposanue / F0.B. ['ybaps ;
Hammonaneubiit OtkpeiThiii YHUBepcuteT "MHTYUT". — Mocksa : UHTepHEeT-Y HUBEPCUTET
WNudopmannonnsix Texnonoruid, 2007. — 153 c. : Tabmn., cxeM. — PexxuM goctyna: mo moamnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=233992

10. Ilepevens pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHHKAMOHHO ceTn «AHTEepHET»

1. http://edu.ru - denepanbublii nopran «Poccuiickoit 00pazoBaHuey.

2. http://eqworld.ipmnet.ru/ - «Mup MaTeMaTHYECKUX YpaBHCHUI» — y4eOHO-
oOpa3oBarenbHasi (PU3NKO-MaTeMaTH4YecKas OMOIroTeKa

11. MeTtoanueckue ykazaHusi 00y4arouMcs 110 OCBOCHUIO M CUMILTHHBI (MO1YJIs1)

[Ipu ocBoeHMM MaTepuana AUCIHUIUIMHBI HEOOXOUMO:

— CIUIAHUPOBATH U PACIIPENICTUTh BpeMsi, HEOOXOAMMOE JJIsl U3YUYEHUS JUCIUILINHBL,

— KOHKPETU3UPOBATh JJisi ce0sl TUTaH U3YUCHUS MaTepuana;

— 03HAKOMUTHCS ¢ 00BEMOM M XapaKTEpOM BHEAyIUTOPHOH CaMOCTOSITENbHON paboThl AJis
TTOJTHOLIEHHOT'O OCBOEHUS KKI0M M3 TEM JUCIUTIIINHBL.

Cuenapuii u3yueHus Kypca:

— TIpopaboTaTe KXY TEMY 110 MpeIaraéMoMy HIDKE allTOPUTMY JIEUCTBUM;

— PerymspHO BBINONHSAWTE 3amaHUs I CaMOCTOSITENIbHOM pPabOThI, CBOEBPEMEHHO
OTUUTHIBAUTECH MPEIMOAABATEINIO 00 UX BBHIMOJHEHUH;

— W3y4YUB BECh Marepuaj, IPOBEPhTE CBOM YPOBEHb YCBOEHUS COAECPKAHMS AUCIUIUIMHBI U
TOTOBHOCTh K CJlay€ 3aueTa/sPK3aMeHa, BBITIOJIHMB 3a7aHusi M OTBETHB CAMOCTOSITEIbHO Ha
MIPUMEPHBIE BOMPOCHI JIsl HPOMEXYTOUYHOM aTTeCTALNH.

Anroputm paOoThl HaJl KayKIOW TEMOM:

— U3YYHUTE COJIepKaHUE TEMbl BHAYalle IO JICKIMOHHOMY MaTepuaiy, a 3aTeM IO JIPyTruM
HMCTOYHHUKAM;

— IPOYUTANTE JOMOIHUTENBHYIO TUTEPATYPy U3 CIUCKA, MPEIJIOAKEHHOTO IPETOJaBATEIEM;

— BBINTUIIUTE B TETPaJb OCHOBHBIC MOHATUS U KATETOPHUH IO TEME, UCTOJIb3Yys JEKIIMOHHBIN
MaTepuad WM CIIOBapH, YTO TIOMOXKET OBICTPO MOBTOPUTH MaTE€pUaNl MpPH MOATOTOBKE K
MPOMEKYTOYHOM aTTECTALINH;

— COCTaBbTE KpaTKUH TUIaH OTBETA MO KaXKJIOMY BONPOCY, BEIHOCUMOMY Ha OOCYXKICHHE Ha
ayJIMTOPHOM 3aHSITHU;

— MOBTOPUTE ONPENEIECHUS TEPMUHOB, OTHOCSLIIUXCS K TEME;

— TIpOlyMaiiTe MPUMEPHI U WLTIOCTPAIUH K OOCYKJIEHUIO BOIIPOCOB 10 M3y4aeMOU TEME;

— ToI0epuUTe IUTATHl YYCHBIX, OOIIECTBEHHBIX JEATENeH, MyOIUIIMCTOB, YMECTHBIE C TOYKU
3peHust 00CyKIaeMOi TPOOIEMBI;

— IIPOJIyMBIBalTE BBICKA3bIBAHUS IO TEMAM, MPEVIOKEHHBIM K ayIUTOPHBIM 3aHSATHUSM.

Pexomenmamnuu mo pabote ¢ IUTepaTypoi:

— 03HAKOMbBTECh C AaHHOTALMSIMHU K PEKOMEHJOBAaHHOM JIUTEpAType U OMPEIEIUTE OCHOBHOU
METO/ U3JI0’)KEHUsSI MaTeprajia TOTO WM MHOTO NCTOYHHKA;

— COCTaBbTE COOCTBEHHBIC aHHOTAIMH K IPYTHM HUCTOYHHUKAM, YTO ITOMOXKET MPHU MOTOTOBKE
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pedepaToB, TEKCTOB peueH, PH MOATOTOBKE K MPOMEKYTOUHOM aTTecTalni;
— BBIOEpUTE T€ NCTOUHHKH, KOTOpPBIEC Hanboee NOAXOAT sl N3YUCHHSI KOHKPETHON TEMBI;
— mpopaboTaiiTe conepkaHue UCTOYHHKA, cHOpMyTHpyiTe COOCTBEHHYIO TOUKY 3pPEHHUS Ha
mpo0JIeMy ¢ ONOpoH Ha MOJYICHHYIO HH(POPMAIIHIO.

12. Ilepeyenb nHGPOPMALMOHHBIX TEXHOJIOTHIA
Peanm3zamust yueOHOW mporpaMMbl oOecreyrBaeTCs JOCTYIIOM KaXKJIOTO CTYACHTa K
nH(OPMALIMOHHBIM pecypcaM — JJIEKTPOHHON OubnuoTteke U cereBbIM pecypcam Uurtepuer. s
ucnons3oBanuss HMKT B yueOHOM Tmpoliecce UCHOIB3YyeTCs MPOTrpaMMHOE OOecTeueHue,
MO3BOJIAIONIEE OCYHIECTBISATh TOWUCK, XpPAaHEHHWE, CUCTeMaTHU3alliio, aHAJIW3 U MPE3CHTALUIO
uH(pOpMaIIH, SKCIIOPT HHPOPMAIIUU HA U(POBBIE HOCUTENN, OPTaHU3ALUI0 B3aMMOJICHCTBHS B
peaNbHOM M BUPTYAIBHOM 00pa30BaTEIbHOM Cpejie.
WuauBuayaibHbIE pe3ylbTaThl OCBOSHUS JTUCIHUIUIMHBI CTYACHTaMU (UKCUPYIOTCS B
ANIEKTPOHHON MHPOPMAITMOHHO-00Pa30BaTEIbHON Cpe/le YHUBEPCUTETA.

12.1 [lepeyeHb MPOrpaMMHOro obecreyeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 Ilepevyenb MHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
1. Uudopmarnmonno-npasosas cucrema «[TAPAHT» (http://www.garant.ru)
2. CnipaBounasi mpaBoBas cuctema «Koncynprant [Timroc» (http://www.consultant.ru)

12.3 Ilepeyenb coBpeMeHHbIX MPOdecCHOHAIBHBIX 023 JaHHBIX

1. TIpodeccnonanbhas 6a3a maHHBIX «OTKpBITHIE JaHHbIE MUHUCTEPCTBa 00pa3oBaHUS U
Hayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnektpoHHas OubanoTeuHas cuctema Znanium.com( http://znanium.com/)

3. Enunoe okHO mocTyma Kk odopasoBarenbHbIM pecypcam (http://window.edu.ru

13. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne TUCHUIIIMHBI(MOLYJI51)

Jns  npoBeneHHsT  ayIUTOPHBIX  3aHATHH  HEOOXOIuUM  CTaHAApTHBIM  Habop
CHEeLMANIN3UPOBAaHHON yueOHOW Mebenu M ydeOHOro oOOpy/lOBaHHSA, a TaKkke MYJIbTUMEIUIHOe
o0opy/noBaHuE Ui JAEMOHCTPALMK Tpe3eHTaluuil Ha Jekuusax. s mpoBeneHuss NMpPaKTUYECKUX
3aHATHUH, a TaK)Ke OPraHU3alMKM CaMOCTOATENbHOM paboThl CTY/IEHTOB HEOOXOAUM KOMITbIOTEPHBIi
KJ1acc ¢ pabo4MMH MecTaMu, 00ecTieunBaoMMH BbIX0]1 B IHTEpHET.

WunuBuyalbHble pe3ylbTaThl OCBOEHUS JUCHMIUIMHBI (UKCHUPYIOTCS B 3JIEKTPOHHOM
nH(pOpMaLMOHHO-00pa30BaTEeIbHON Cpe/ie YHUBEPCUTETA.

Peanuzanus yueOHOM mnporpamMMbl oOecleuMBaeTcss JOCTYIIOM KaXJ0Tro CTYIEHTa K
MH(OPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOU OmbinoTexe u ceTeBbIM pecypcam WMutepuer. Jlns
ucnonb3oBanuss UKT B ydyeGHOM mporiecce HEOOXOOMMO HAlIWYHMe MPOrpaMMHOr0O obecreueHwus,
MTO3BOJISIFOIIETO OCYHIECTBIISATh MOUCK MH(pOpManuu B cetu MHTEpHET, cucTeMaTu3alnio, aHaiau3 u
MPE3eHTAIMI0 UH(OPMAIMHU, SKCTIOPT MH(POPMAIIUK Ha IIU(PPOBBIE HOCUTEIH.

Y4yeOHass ayauTopusi JAJsi NPOBeJAeHMS] 3aHATHH JIEKUMOHHOIO THNA, 3aHATHI
CeMHUHAPCKOT0 THIA, IPYNNOBBIX H HHAMBHAYAJbHBIX KOHCYJbTALMIi, TEKYLIEr0 KOHTPOJS H
MPOMEKYTOUYHOM aTTeCTAlMH, KYPCOBOI'0 MPOEKTHPOBAHHUS (BHINOJIHEHHSI KYPCOBBIX pador).

JlabopaTopus BeruncauTe1bHON TeXHUKHU.(Ne 212, rinaBHbIN yueOHBIN KOPITYC)

[TomemieHne  YKOMIUIEKTOBAaHO  CHELMAIU3UPOBAHHON MeOenbl0 M TEXHHUYECKUMU
CpeAcTBaMHU O0Y4EHHUSI.

OcHoBHOE 000py/I0OBaHueE:

Habopbl nemMoHCTpanmoHHOro 000OpYyIOBaHUSA: aBTOMAaTH3UPOBaHHOE pabouee MECTO B
cocraBe (CHCTEMHBII OJOK, MOHHUTOp, KJIaBUATypa, MbIIIb, TAPHUTYpA, MPOECKTOP, UHTEPAKTHUBHAS
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JI0CKa), MarHUTHO-MapKepHasi T0CKa.

JlaGopaTopHoe o0opymoBaHHE: aBTOMATH3WPOBAaHHOE paboyee MecTo (KommbioTepel — 11
IIT.).

Y4eOHo-HarIsIIHbIE TOCOOUS:

IIpe3eHTanuu.

YueOHasi ayauTOpusl ISl NPOBeIeHHs 3aHATUI JIEKHHOHHOIO THNA, 3aHATHIi
CEMHUHAPCKOI0 THIIA, TPYNNOBBIX M HHAMBHAYAJIbHBIX KOHCYJbTALMI, TEKYLIEIr0 KOHTPOJIS H
NpoMexKyTOYHOH aTTecTanuu.(Ne 218, rmaBHbIN y4eOHBIN KOPITYC)

[TomemieHne  yKOMIUIEKTOBAHO — CIELUAIN3UPOBAHHOW  MeOENpl0 M TEXHUYECKUMHU
CpeacTBaMH O0y4YEHHUSI.

OcHoBHOE 000py/10BaHUE:!

Habopel nemMoHCTpanMOHHOrO O0OpYyIOBaHMs: aBTOMAaTU3MPOBAaHHOE pabouee MECTO B
coctaBe (y4yeOHBbIH MyJIbTUMEIUMHBIM KOMIUIEKC TpUOyHA, TapHUTYpa, IIPOEKTOp, UHTEPAaKTUBHAS
JI0CKa), MarHUTHO-MapKepHasi 10CKa.

Y4eOHO-HarIAIHbIC TOCOOUS:

IIpe3zenTanum.

[Tomenienue asst caMocTosATENbHOM padoThI(Ne225, riaBHBIN y4eOHBINH KOPITYC).

[TomemeHue  yKOMITJIEKTOBAaHO — CIELIUATM3UPOBAHHOM  MeOENnbl0 M TEXHUYECKUMU
CpeaCTBaMH O0yUYEHHUSI.

OcHoBHOE 000py/IOBaHuE:

KoMmbprorepHass TeXHUKa C BO3MOXKHOCTBIO TMOAKIIOUeHUs K cetu «WHTepHeT» U
o0ecrieueHrneM JocTyna B 3JEKTPOHHYIO MH(OPMallMOHHO-00pa30BaTeNIbHYIO Cpely YHHBEPCUTETA
(nepcoHanbHbIi KoMIbtoTep 10 mrT.).

Y4eOHO-HarIAIHbIC TOCOOUS:

IIpe3enTanum.

MoaroTtoBneHo B cucteme 1C:YHnsepcutet (000003511)



