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1. Heap 1 3aga4n U3y4eHUs THCUMIIJIMHBI

Llens w3y4eHUs] MUCHMIUIMHBI - (OPMUPOBAHUE Y CTYAEHTOB TCOPETHUYCCKUX 3HAHUHM H
NPAaKTUYECKHX YMEHMH B OOJAaCTH MaTeMaTW4YeCKOro MOCTUPOBAHMS, OBJAJCHUE METOJaMH
MOCTPOCHUSI U HCCIICIOBAHNS MaTeMaTHYECKUX MOJICIICH.

3a1a4uy JUCLUIUINHBIL:

- U3y4CHUE TEOPETUUECKIX OCHOB MaTEMaTHYECKOTO MOJICITUPOBAHUS;

- (hopMUpOBaHKE y CTYJCHTOB YMEHHS CTPOUTH MaTEeMaTHUECKUE MOJCITH MPUKIATHBIX 33]a4
U3 Pa3IMYHBIX 00JacTell HayYHOTO 3HAHUS;

- oOyueHHe TPUMEHEHHIO TEOPUU OOBIKHOBEHHBIX AH(QEepeHINaIbHbIX ypaBHEHUN K
pEUICHUIO 3aJad MOJCIUPOBAHUS (DU3NYECKUX, OHMOJIIOTHYECKHUX, COIHMATbHO-IKOHOMUYECKUX

IIPOLIECCOB;
- (¢opMUpOBaHHE Yy CTYICHTOB MpeACTaBlieHUs O AuddepeHIuanbHbIX ypaBHEHHUSIX Kak
MaTEMaTUUECKUX MOJENAX SBJIEHUM U IPOLECCOB, ¢dbopMHpOBaHHE YMEHHS COCTaBISATh

nuddepeHranbHble YpaBHEHUS M0 YCIOBUSAM MPUKIIATHBIX 3a7a4;

- ¢opMUpOBaHHE YMEHHS NMPHUMEHSTH KOMIBIOTEPHBIC TEXHOJOTHUHU JUIsi MAaTEMaTUYECKOTO
MOJEJINPOBAHUS MIPOLIECCOB U SIBICHUI;

- peaim3anysi BHYTPUIIPEJAMETHBIX W MEXIPEAMETHBIX CBs3ell ¢ (u3ukoil, Ouomoruei,
SKOHOMUKOMU U JIp.;

- IOATOTOBKA CTYJCHTOB K UCITOJIb30BAaHUIO TEOPETUUECKUX 3HAHUM U TPAKTHUYECKUX YMEHHI
B 00JIacTU MaTeMaTHYeCKOro MOJENUPOBaHUA B Oyayiieil mpodecCHOHaNbHOM AeATeIbHOCTH.

2. Mecrto aucunminnsl B crpykrype OIIOII BO

Juctumimna b1.B.11 «MaremaTrueckoe MOJIEIMPOBAaHUEY) OTHOCUTCS K BApUaTUBHON 4acTu
y4eOHOro IJIaHa.

Juctummaa n3ydaercst Ha 3, 4 kypce, B 6, 7 cemecTpax.

JUis n3ydeHus AUCUUIUIMHBL TpeOyeTcs: MMEThb 3HaHUs M YMEHMs, INPHUOOpPETEHHBIE B
pe3yJibTaTe OCBOEHUS MPEALIECTBYIOIMIMX TUCIUIUIMH: MaTeMaTUUYEeCKUNM aHalu3; BhICLIasl anreodpa;
aHAJMTUYECKas TEeOMETpHs; CBEIeHHA U3 Kypca (GU3MKM U JPYTUX eCTeCTBEHHOHAYYHbIX
TMCLUTUINH.

N3yueHuro TUCHMILIMHBI «MaTeMaTHyeckoe MOJeIMPOBAaHUE» MIPEIIIECTBYET OCBOCHHE
TUCIUTUINH (MPaKTHK):

OcHOBBI MaTeMaTH4eCKOI 00paboTKH UH(OpMAIIIH;

MaremaTuaeckuii aHaIN3;

Anrebpa;

KomneloTepHoe MoienupoBaHue;

I'eomeTpus.

OcBoeHMe TUCIUIUINHBI «MaTeMaTndeckoe MOIETUPOBAaHUE) SBIISETCS HEOOXOAUMOMN
OCHOBOMH JUJIs1 TOCJIEAYIOIIEr0 U3yYeHHs JUCLIUIUINH (TTPAKTHK):

dusnka;

YucneHHble METO/IBI;

CucTeMbl KOMITBIOTEPHOW MaTEeMaTHKH.

Ob6nacTh npodeccnOHATBHOMN 1eATENLHOCTH, HA KOTOPYIO OPUEHTHUPYET JUCIMITIIMHA
«MatemaTHueckoe MOJIeIMpPOBaHUE, BKIIOYAET: 00pa30BaHuE, COLUAIBbHYIO chepY, KYIbTYypYy.

OcBoeHue AUCHUILUIMHBI TOTOBUT K paboTe CO CIEAYIOIHUMHU 00beKTaMH NMpOo(hecCHOHAIbHON
NeSITEeIbHOCTHU:

- 00yueHue;

- BOCIIUTaHMUE;

- pa3BUTHE;

- 00pa3oBaTEIHHBIC CHUCTEMBI.

B mpouecce u3ydyeHus AMCUMIUIMHBL CTYIEHT TOTOBHTCS K BHJAM INpo(ecCHOHANbHOM
NEeSTeIbHOCTH M pelieHuio mpodeccnoHanbHbIX 3a1ad, npeaycMoTpeHHbx @I'OC BO u yueOHbIM
TUTAHOM.
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3. TpeOoBaHusl K pe3yJibTATAM OCBOEHM S JUCUMILJIMHBI

[Tponiecc M3yueHust TUCHMILIMHBI HANIPaBiIeH HAa (JOPMHUPOBAHNE KOMIIETCHIIMHA U TPYIOBBIX
byakumii  (mpodeccuoHanbHBI cTaHmapT llemaror (memarormveckas JesATEILHOCTH B cdepe
JOIIKOJIBHOTO, HAYaJlbHOTO OOIIEro, OCHOBHOTO OOINEro, cpegHero oOmero oobpa3oBaHus)
(BocmHTaTENb, YYMTENb), YTBEPXKIEH MpHKa3oM MUHHCTEpCTBA TPyAa W COIHAIBHOW 3aIIUTHI
Ne544n ot 18.10.2013).

BhinmyckHUK 10DKEH 001a1aTh ciaeayrmumMe npodeccuonanbabiMu koMmeTeHnusmu (1K) B
COOTBETCTBUHU C BUAAMU ACATCIIBHOCTU:
ITK-1. roTOBHOCTHIO Peajin30BBIBATh 00pa3oBaTe/ibHbIe IPOrPaMMBbI N0 Y4eOHBIM NpeAMeTam
B COOTBETCTBHH € TPeOOBAHUAMH 00pPa30BaTEIbHbIX CTAHIAPTOB

negarornyeckaf 1eATeJIbHOCTb

[1K-1 roToBHOCTBIO
[pealn30BBIBATH 00pa30BaTEIbHBIC
[IPOrpaMMBbI 110 Y4eOHBIM
[peIMeTaM B COOTBETCTBHH C
TpeOOBaHUSIMHU 00pa30BaATEIIbHBIX
CTaH/IapTOB

3HATh:
- IOHATUE MAaTEMaTUYECKOW MOJIETN U METO/1a MaTEMaTUYECKOT O
MOJEJIMPOBAHNUs, CBOMCTBA MATEMAaTUUYECKUX MOJIENEH,
0COOEHHOCTH MOCTPOCHUS U UCCIIEIOBAHHS MATEMAaTHIECKUX
Mojieneil, KilacCu(UKalui0 MaTeMaTHYECKUX MOJIEJeH, ITarbl
MaTEMaTHYECKOI0 MOJICITUPOBAHUS;

YMETh:

- CTPOUTH MaTEMAaTUYECKHUE MOJIEIH NPUKJIIAJIHbIX 33]a4 U3
[Pa3TUYHBIX 00JIACTeH HayYHOTO 3HAHUS;

- IPOBOJUTH AHAJIU3 U MCCIIE0BaHUE TIOCTPOESHHBIX
MaTeMaTUYECKUX MOJENEH;

- IPUMEHATh MaTEMaTUYECKUH anmapaT T€OpUH OOBIKHOBEHHBIX
b depeHIMaTbHBIX YPaBHEHHH K PEIICHUIO 3a/1a4
MOJICITUPOBaHUS (PU3HUUECKUX, OMOIOTHIECKUX, COLUAITBHO-
PKOHOMHUYECKHX MTPOLIECCOB;

- HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU Il IOCTPOCHHUS U
HcCIe0BaHUsl MaTEMaTUYECKUX MOJEIIEH;

BIIA/IETh:

- HABBIKAMU [TOCTPOEHUS U UCCIEAOBAHUS MaTEMAaTUYECKUX
MO/IETIEH MPOLIECCOB U SIBJICHUI ;- HABBIKAMH HCIIOJIb30BaHMS
METOJI0B IUCLHUIIIMHBI B KAYECTBE NHCTPYMEHTA peaIn3aliu
00pa3oBaTeNbHbIX IPOrPaMM B COOTBETCTBHH C COBPEMEHHBIMU
METOAMKAMU U TEXHOJIOTUAMU /7Sl 00eCIIeueHus KauecTBa

y‘~I€6H0-BOCHI/ITaT€J'H>HOl"O mponecca..

npeaMeToB

I[1K-4. cnoco0HOCTHI0 HCIOJIB30BATH BO3MOKHOCTH 00Pa30BaTEIbHOM Cpe/ibl sl JOCTHXKEHU S
JINYHOCTHBIX, MeTanpeIMeTHBIX U NMPeIMETHBIX Pe3yJIbTATOB 00y4eHus U o0ecreyeHust
KaYeCcTBA y4eOHO-BOCMUTATEILHOIO NMPoIiecca CPeIcTBAMU NMPeNnoJaBaeMbIX YUeOHbIX

neagarorndeckasi 1€ATeJIbHOCTb

[1K-4 cnocoOHOCTBIO
MCTIOJIB30BaTh BO3MOKHOCTH
00pa3oBaTeNbHON Cpebl IS
JTOCTHOKCHU S INYHOCTHBIX,
MCTAITPEAMCTHBIX U MMTPECAMETHBIX
[pe3yabTaTOB 0OYUYEHUS U
oOecrnieueHus: KayecTBa y4eOHo-
BOCIIUTATEIHLHOIO Tpoliecca
CpeACTBaMH TPETIOAaBaEMBIX
y4EOHBIX TPEAMETOB

3HATh:
- BO3MOKHOCTH MCITOJIb30BaHUs OCHOBHBIX IMOHSTHI, UAEH U
METOJ0B MAaTEMaTUYECKOTO MOIETUPOBAHUS ISl TOCTHUKEHUS
ITUYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX PE3YJIbTaTOB
oOyueHus U obecrieueHus: KadyecTBa yueOHO-BOCIIUTATEILHOTO
rporecca;

YMETb:

- IPUMEHSTH MOJYYEHHBIE B X0J1€ U3YUEHUS JUCIUTIINHBI
3HAHUS B OyayIiei mpodecCHOHATBHON NeITeTbHOCTH IS
(hopMUpOBaHMSI HABBIKOB TIOCTPOCHHUS MATEMATHUECKUX MOJIENeH

MMPUKJIAAHBIX 3aa4, IOBBIIICHWA Ka4CCTBA MAaTCMATUUYCCKOTI'O
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00pa3oBaHMs MIKOJIBHUKOB;

BJIAACTH:

- HaBBIKAMU TIPUMEHECHHUS TCOPETUICCKUX 3HAHUH U
MPAKTUYECKUX YMEHHI B 00JIACTH MaTEMaTHYECKOTO
MOJICIIMPOBAHUS TS TOCTH)KEHUS INYHOCTHBIX,
MCTAIIPCAMCTHBIX, IPCAMETHBIX PE3YJIbTATOB 06y‘-IeHI/I$I u
oOecreyeHnsl KauecTBa y4eOHO-BOCIIUTATEIBLHOTO TPOIIecca..

4. O0beM TUCHMIIMHBI M BUJIbI Y4e0HOH padoThl

Bcero [llectoit | CenpMmoit
By yaeOHON pabOThI 4acoB ceMecTp | ceMmecTp
KonrakTHasi pabora (Bcero) 72 36 36
JlaGopaTopHbIie 36 18 18
Jlexun 36 18 18
CamocTosiTeJibHas pa6oTa (Bcero) 54 54
Bujibl npoMe:KyTOYHOM aTTecTauuu 18 18
DK3aMeH 18 18
O01as TPyA0eMKOCTb YaChl 144 36 108
O01asi TPYA0€eMKOCTh 3a4eTHbIE eIHHUIbI 4 1 3

5. Conep:xkanue Q¥ CHUNITHHBI

5.1. Conep:xanue MmoayJieil AUCHUNIIMHBI

Monayas 1. [locTpoeHue 3jieMeHTAPHBIX MATEeMaTHYeCKUX MO/Iesleil HA OCHOBe
Au(ppepeHINATbHBIX YPABHEHUI EPBOro MOPsSiAKA:

OCHOBHBIC TIOHSTHSI TEOPHH OOBIKHOBEHHBIX IU(P(EPCHIMATLHBIX ypaBHEHUH. MeTompl
pelieHrs oObIKHOBEHHBIX U depeHnaIbHbIX YpaBHeHHH niepBoro nopsaka. Juddepennuansasie
YpPaBHEHUS NEPBOrO MOPSAKA B MOACIMPOBAHUU MPOLIECCOB U sABJICHUN. MaTeMarnueckas MOJEb
pacmaza paJuMoOaKTMBHOIO BellecTBa. MaremMaTudeckass MOJEIb pocTa uuciaa OaKTepui.
Maremaruueckass MOJEIb M3MEHEHHUS IaBJICHUS BO31yXa HaJ YpOBHEM Mops (Oapomerpuueckas
dbopmyna). MaremaTnueckas MoOJEIb Mpollecca OXJKIACHUS Tel. Maremaruuyeckas MOJENb
HCTEUYCHUS )KUAKOCTU Yepe3 OTBEPCTUE B cocyle. Maremarudeckass MOJIE€NIb CKOPOCTH M3MEHEHHUS
unpopmanuu (Mozaens ['aptmana). Mogens peknambl. MaremMaTudeckass MOAENTb U3MEHEHHS CHUIIBI
TOKAa C TEYEHHEM BpPEMEHM B IIPOCTEHMINEW SJIEKTPUYECKOW Ienu. Maremarndeckass MOJECIb
MHTEHCUBHOCTH CBETOBOI'O MOTOKA.

Moayasb 2. MatemaTu4eckoe MoAeJMpoOBaHue (PU3MUYECKUX MPOIECCOB:

MopenupoBaHue NBHKEHUS, ONMCHIBAEMOI0 BTOPBIM 3aKOHOM HproToHa. Maremarnueckoe
MOJICTUPOBAHUE TOPU3OHTAIBHOIO JIBMXKECHHS Te€la I0J JEWCTBUEM CONPOTHUBIIEHUS CpPEIBbI.
MaremaTuueckoe MOAEIMPOBAHUE BEPTUKAIBHOIO JIABMYKEHHS Tela MO IEUCTBUEM CONPOTUBIICHUS
cpenbl. MaremaTH4eckoe MOJIETUPOBAHUE (PU3UUYECKHX IMPOIECCOB, MPUBOISAIINX K JIMHEHHBIM
nuddepeHIMaTbHbIM yPaBHEHUSIM BTOPOTO TOpsAaKa. MaremaTudeckass MOJENb JABHKEHHUS Tena,
OpOIIEHHOTO TOJI YyIJIOM K TOPU30HTY. MareMarnueckoe MOJCIHPOBAHUE KOJIeOATEIbHBIX
mporeccoB. Maremaruyeckass MOZeENb KoiiebaHM MaTeMaTHueckoro mastHuka. KoneGanus B
BJIEKTPUYECKOM KOHTYpE.

Moayas 3. MaremaTu4eckoe MOAeIHPOBAHHUE JKOJOIMYECKHX H OHOJOTHYECKHX
MPOLIECCOB:

MaremaTrueckoe MOJEIMPOBaHHE KaK METOJ Hay4yHoro mo3HaHus. Kiaccudukanus
MareMaTU4ecKux Mojenen. [IpuMepbl MaremMaTHYeCKUX MOJeNed M MaTeMaTUYeCKUW ammapar
MOJENMpoOBaHus. MoJenupoBaHue IIPOLECCOB pocTa B mpupojae. Maremarndyeckue MOAEIU
JTUHAMUKH YUCICHHOCTH Tomyisiiuu (Monens Manbstyca, Pepxronbera, JloTku-BombTeppa).
MaremaTuueckass MOJENb XMMUYECKUX peakuuid. MaremaTuyeckue MOJENIHM 3a7ad Ha CMECH.
OO6enHeHne pacTBOPOB. PacTBOpeHNME BEMIECTBA C TECUCHUEM BPEMEHH.

Moayas 4. MaremaTH4eckoe MOAeJIMPOBAHHE COLUATBHO-IKOHOMHYECKUX MPOLECCOB:
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DTanbl OCTPOEHUS MaTeMaTuuecKuX Mojenen. [loHaTre 0 BBIUUCIUTEILHOM 3KCIIEPUMEHTE.
Meroasl NOCTpOEHUsT MaTeMaTH4YeCKHX Mozeled. MeTon NpUMEHEHHs OCHOBHBIX 3aKOHOB M
ypaBHeHHH (u3MKU. MeToapl MOCTPOCHUS MaTeMaTHYecKuX Mojeneid. Vepapxudeckuil MOaxof,
METOJi BapUAllMOHHBIX MPHUHIMIIOB, METOJX AaHAIOTHi. MaremaTuyeckoe MOAEIUPOBAHNE
(UHAHCOBBIX MpolecCOB. MaremaTHyecKiue MOAETN 3KOHOMUYECKON AMHAMHUKH. MaTemMaTndyeckue
MoJIeN JeMorpaduueckux mnpoieccoB. MaTematuueckas MOJENIb PACIPOCTPAHEHUS SMHJIEMUH.
MaremaTuueckast MoJenb JlaHuecTepa cpaxeHus AByX apMUM.

5.2. Conep:xanue qucumuiminnbl: Jlekuuu (36 4.)

Mopnyas 1. IlocTpoeHue 31eMeHTAPHBIX MaTeMATHYEeCKUX Mo/leJiell Ha OCHOBe
auddepeHunaJIbHBIX YPaBHEeHUI nepBoro nopsiaka: (10 4.)

Tema 1. OcHOBHBIE 37IeMEHTHI Teopun AU PepeHIInaNbHBIX YpaBHEHHI

OcHOBHbIE MOHATUS TEOPHUH OOBIKHOBEHHBIX AU (epeHInalIbHbIX ypaBHEHUH. MeToibl pelieHus
OOBIKHOBEHHBIX AH(PepeHInanbHbIX YpaBHEHUH IEPBOT0 MOPSAKA.

Tewma 2. [Ipumenenue nudpepeHIHATBHBIX YPAaBHEHUH B MOJICTUPOBAHUH

Huddepenunanbapie ypaBHEHHS NEPBOTO IMOPSAAKAa B MOJCIMPOBAHUHM MPOLECCOB U SIBICHUM.
Maremarnueckass MOJ€Nb pacnaja paJdoaKTHBHOIO BewlecTBa. MaremMartuuyeckas MOJEIb poCTa
grciia 6akTepuit.

Tema 3. Marematuueckue Mojieiu GU3HIECKUX MPOIECCOB

Matemaruueckass MOZENIb U3MEHEHHs JaBJIEHUS BO3JyXa HaJl ypoBHEM Mops (OapomMerpuueckast
dbopmyna). MaremaTnueckas MoOJETIb Mpollecca OXJaKIACHUS Tel. MaTremaruuyeckas MOJENb
HCTEYEHUS KUIKOCTH Yepe3 OTBEPCTUE B COCY/IE.

Tema 4. Marematuyeckasi MOJieIb CKOPOCTH u3MeHeHus uHpopmanuu (Moaens ['aprmana). Monenb
pEKJIaMBl.

Tema 5. MoaenupoBaHue Ha OCHOBE TUHEHHBIX AU (epeHIInaTbHBIX YpaBHEHUN

Marematuueckass MOJAENb M3MEHEHUS CHJIbI TOKa C TEYEHUEM BpPEMEHM B MPOCTEUIIEH
3JIEKTPUYECKOM 1lenu. Maremarruueckasi MOJIesIb MHTEHCUBHOCTHU CBETOBOIO IOTOKA.

Moxayas 2. MaTeMaTH4yeckoe MojieJiMpoBaHue (PU3MYeCKHX mpoueccoB (8 4.):

Tema 6. MoaenupoBaHue rOpU30HTAIBHOTO ABUKECHUS

MopaenupoBaHue JBUKEHHS, OMNMCHIBAEMOrO BTOpPhIM 3aKkOHOM Hpbrotona. Maremarnueckoe
MOJEJIMPOBAHNE TOPU30HTAIILHOTO JBUKEHUS TeJa MO/ ACHCTBUEM COIIPOTUBIICHHUS CPEIBL.

Tema 7. MonenupoBaHue C UCIIOJIb30BaHUEM YPABHEHUI BTOPOIO MOPsIIKA

MareMaruueckoe MOJIETMPOBAaHUE BEPTUKAIBHOTO JBUKEHUS Teja MO JEHCTBUEM CONPOTUBIICHUS
cpenpl. Marematnyeckoe MOJAETUpPOBaHUE (U3NYECKUX IPOLIECCOB, MPUBOAALIMX K JIMHEHHBIM
nuddepeHIaTbHbIM YPaBHEHUSIM BTOPOTO MOPSAKA.

Tema 8. MoaenupoBanue KojaeOaTeIbHBIX IBHKCHUI

Matematuueckas MOJIeNb IBHXKEHUS Tena, OPOLICHHOTO MO/ YIJIOM K TOPU30HTY. MaTtemaTtuyeckoe
MOJIETTMPOBAHUE KOJIEOATENbHBIX IIPOLIECCOB.

Tema 9. Mopenp MasTHUKA

Matemaruueckass MoJienb KojeOaHui mMareMaTtndeckoro MasTHuka. KonebaHus B AJIEKTpUYECKOM
KOHTYDE.

Moayas 3. MaremaTuyeckoe MOJAeJMPOBAHME IKOJOTHYECKMX M OMOJIOTrHYeCKHX NMPOLECcCOB
(8 u.)

Tema 1. MaTemaTiueckoe MOJEIUPOBAHKIE KaK METO] HAYYHOTO MO3HAHUS (2 4.)

MopenupoBaHue cpear METOI0B HAYYHOro No3HaHus. [loHsTHE MaTeMaTHYECKON MOJEIIH U METO/1a
MaTeMaTHYeCcKOro MoJenupoBaHusa. TpeOoBaHus K Maremaruyeckol wmojenu. OcoOeHHOCTH
MOCTPOCHUST MareMmarudeckux wmojeneid. CBolicTBa MaremMaTHdeckux Mojenei. OOmactu
MPUMEHEHUSI MaTEeMaTUYECKOT0 MOJIECIUPOBAaHUSA. MaTeMaTH4ecKoe MOJCIMPOBAHWE B HAYYHBIX
HCCIEAOBaHUSX.

Tewma 2. Knaccudukamnus MmatemMaTH4ecKux mMojaeneit (2 d.)

Knaccudukannonnsle npu3Haku Martematudeckux wmogeneil. Kmaccudukamuss maTemMaTHuecKux
Mozenel B 3aBUCMMOCTH OT  CIIO)KHOCTM  00beKkTa MopenupoBaHus. Kiaccudukanus
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MaTeMaTHYECKUX MOJENed B  3aBUCUMOCTH OT omepatopa Moxenu. Kiaccugukanus
MaTeMaTHYeCKUX MojJeJell B 3aBHCUMOCTHM OT mapameTrpoB Mozenu. Kriaccuduxamms
MaTeMaTHYeCKUX MoJeNneil B 3aBHCHUMOCTH OT Ieneil MonenupoBanus. Knaccudukanus
MaTeMaTHYECKUX MOJENIEN B 3aBUCUMOCTH OT METOJIOB PEAJIU3ALUU.

Tewma 3. [Ipumepsl MaTeMaTHUECKUX MOJIETICH U MaTeMaTUUYECKUI amnmapaT MoieTupoBanus (2 4.)
3ajava o0 ABW)KCHUHW CHapsja (mpuMep MpoCcTeHIeld aHAIMTHYEeCKOW Mojenu). 3amada o Oake ¢
HaWMEHbIIIEH IUIONIA/IbI0 (MPUMEpP ONTHUMHU3AIMOHHONW Mojenu). TpaHcmopTHas 3anaya (mpumep
3a/layd JTIMHEHHOro MpOorpaMMUpOBaHMs). 3ajladya 0 KOMMHUBOSDKEpE (JE€MEHThl Teopuu rpadoB B
MOJIETMPOBAaHUM). 3ajada O HAXOXKICHUM CBS3M MEXIY CTPYKTypOoll M CBOMCTBaMM BeLIECTBa
(3amaua anmpoxcumanuu). 3agada o0 OmpeaeNeHUH HaJAEeKHOCTU JJIEKTPUYECKOW IHenu (mpumep
BEPOSTHOCTHOM Mojenn). 3ajada O pPaguoaKTUBHOM pacnazne (mpumep uddepeHnraaIbHoi
MOJICIIN).

Monayab 4. MaTeMaTH4yecKoe MOJeJTHPOBaAHNE COUATbHO-IKOHOMUYecKHX npoueccos (10 4.)
Tewma 4. Dtanbl OCTpOeHU MaTeMaTHuecKuX Mozenel. [IoHaTre o BEIYUCIuTEIbHOM
sKcrepuMenTe (2 4.)

HccnenoBanmne o6bekTa MoenupoBanus. KoHienTyaibHas MOCTAaHOBKA 3a/1a4l MOAEITUPOBAHUS.
Maremarnueckass TIOCTaHOBKA 3aJlaydl MOJEITUpOBaHUs. BriOOp u 00OCHOBaHWE BBIOOpa MeETOAA
pemieHus 3anadd. Peanm3zanus MareMaTH4ecKOM Mojend B BuAE mporpammbl it DBM.
Beruncnurensnsiii skcniepuMeHT. [IpoBepka aaexkBatHocT Mozenu. IIpakTnueckoe ucnosnb3oBaHue
IIOCTPOEHHOM MOJIENIN U aHAJIU3 PE3YJIbTaTOB MOACIUPOBAHUS.

Tema 5. MeToasl OCTpOEHU MATEMATHYECKUX MOJENe. MeToy IpUMEHEHUsT OCHOBHBIX 3aKOHOB H
ypaBHeHU# ¢puszuku (2 4.)

OcHOBHBIE METO/IbI IOCTPOECHUS MaTeMaTHUeCKUX Mojienell. [loctpoenne MaTemaTHuecKuX Mojiesen
HAa OCHOBE 3aKOHOB COXpaHEHHs (3aKOHA COXpPAaHEHUS MacChl, OJHEpPruH, HMIIyJIbca) U
(byHIaMEeHTABHBIX YpaBHEHUH (PHU3UKH (METO «OT OOILETO K YaCTHOMY).

Tema 6. MeToabl OCTpOEHU MaTeMAaTHYECKUX MoJenel. Mepapxuueckuil mojxo1, METo
BapHAallMOHHBIX IPUHLUIIOB, METO/ aHANOrui (2 4.)

Hepapxuueckuii MOAX0J K IMOCTPOCHHIO MaTeMaTHUYeCKUX MoJeleld (MeTol «OT MPOCTOro K
CIIO)KHOMY»). MeToJ] BapHallMOHHBIX MPUHIUIIOB NPU CO3JaHUU MaTEeMaTHMYECKUX MOJENeH.
[TocTpoeHne MaTeMaTH4eCKUX MOJIENE Ha OCHOBE METO/1a aHAJIOTUM.

5.3. Conepxanue nucuunjuubl: Jlaboparopusie (36 4.)

Mopayas 1. [locTpoeHue 3jieMeHTAPHBIX MaTeMaTHYeCKUX MO/lesiell Ha OCHOBe
audgepeHnnaILHBIX YpaBHeHH nepBoro nopsiaka (10 4.)

Tema 1. OcHOBHBIE OHATHS TEOPUH OOBIKHOBEHHBIX U PepeHIINAIbHBIX YpaBHEHUH (2 U.)

3anauu, npuBosamMe K nuddepenmanbHbM ypaBHeHUsIM. [lonarue nuddepenpaibHoro
ypaBHeHHs. Buabpl OOBIKHOBEHHBIX AH(QepeHIHanbHbIX YpaBHEHHMH MmepBoro mnopsaka. OOmuit
unterpan. YactHoe pemenue nuddepeHnuansHoro ypaBHeHus. 3anaya Komm. I'eomerpuueckuit
CMbICNT pemieHust Jud¢epeHnuanbHoro ypaBHeHus. MHTterpupoBanue auddepeHIaaIbHbIX
YpaBHEHUH €  pa3fCNsAIOLMMUCS  NEPEMEHHBIMHU.  AJITOPUTM  pELIEHUS  OJHOPOJHOIO
muddepeHInanbHOr0 YpaBHEHUS IEPBOro MOPSIIKA.

Tema 2. Metonpl pemieHHss OOBIKHOBEHHBIX JU(pdepeHIMalbHbIX ypaBHEHUH IEpBOTO
nopsaka (2 4.)

[Tonsitue nuHeitHOro nUdepeHalIbHOTO ypaBHEHUS NepBoro mnopsiaka. JluHeiiHble
OJHOPOJHBIE M HEOAHOPOAHbIe Ju((epeHInaTbHble ypaBHEHHUs IEpBOro mnopsaka. MeToabl
pelleHni JMHEMHBIX HEOAHOPOJHBIX JAU(QEepeHInanbHbIX YpPaBHEHHI: METOJ  Bapualuu
MIPOU3BOJILHBIX MOCTOSIHHBIX (MeTon Jlarpanxa); meton bepuymnu. [loHsaTue ypaBHEHUS B MOJHBIX
muddepennnanax. HMHrerpupoBaHue ypaBHeHMM B moNHBIX JuddepeHuunanax. Pemenue
muddepeHInanbHbIX YpaBHEHUH MEPBOro MOPSI/IKA € IIOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTHH.

Tewma 3. Iuddepennmanbapie ypaBHEHHS TIEPBOTO MOPSIKA B MOJCITUPOBAHUH ITPOIIECCOB U
ABJICHUH. MaTeMaTndeckast MOZEIb pacnaja paJioakTUBHOIO BeniecTBa. MaTtemaTuueckas MOJIEIb
pocta uncina Oakrepuil (2 4.)

[Tonstue nuddepeHunanbHON MOAENM Mpolecca WM SBICHHUA. AJTOPUTM COCTABICHUS
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g depeHIaTbHBIX YPaBHEHUN MO YCIOBUSM MPUKIAAHBIX 3a71ad. [locTpoeHne MaTeMaTudecKoi
MOJIETIM paclaja paAuoaKTUBHOIO BemiecTBa. [locTpoeHne MaTemMaTHuecKON MOJENH pocTa uucia
OakTepuii B OJarONPUATHBIX YCIOBHUSX.

Tema 4. Maremarndeckass MOJielb M3MEHEHHUs MABICHHUS BO3JyXa HaJ YpPOBHEM MOpPS
(6bapomerpuueckas popmyna). Maremarudeckas MOJIENb MpoIiecca OXIaKACHHS Tea (2 4.)

[TocTpoeHne mMaTeMaTUYeCKOM MOJAETM M3MEHEHMs IAaBJICHUS BO3JyXa Haj YpPOBHEM MODS.
BriBog Gapomerpuueckoii popmynsl. Onpenenenre 3aK0Ha OXJIaXICHUS Tel.

Tema 5. MaremaTuueckasi MOJIENIb UCTEUCHHUS KUAKOCTU Yepe3 OTBEPCTHE B cocyne (2 4.)

[TocTpoeHnne mMareMaTH4ecKOH MOJENM HCTEUEHUS KUAKOCTH 4Yepe3 OTBEPCTHUE B COCYIE.
PaccmoTpenue dYacTHBIX cCllydaeB: a) HCTEUEHHE IKUAKOCTH  4Yepe3 OTBEepPCTHE B COCYE
WIMHAPUYECKON (OpMBI (KOT/Ia OCh IMJIMHIPA PACIIONIOKEHA BEPTHUKAIBHO MM TOPU3OHTAIBHO);
HCTEYEHHUE KHUJKOCTU Yepe3 OTBEPCTHE B COCY/IE€ KOHMYECKOM (OPMBI; HCTEUCHHE KUIKOCTH Yepe3
OTBEPCTHE B cOCy/ie GOPMBI MOTYCHEPHI.

Monayasb 2. MaTemMaTH4yeckoe MojieJIMpoBaHue (pu3nYeCKUX npoieccon (8 4.)

Tema 6. MoaenupoBaHue ABMKCHHUS, OMIMCHIBAEMOTO BTOPHIM 3akoHOM HproToHa (2 4.)

VYpaBHeHust ABkeHus B AuddepenunanbHo gopme. IlocTpoeHne MaTeMaTHUECKHX
MoOJIeNIel PUKIIAJHBIX 33124 Ha MPUMEHEHHEe MEXaHMYEeCKOro CMbICia npou3BoaHoi. [locTpoenue
MaTeMaTHYeCKON MOJIENH JBUKEHHS Tejla MOCTOSHHON MacChl.

Tema 7. MaremaTndeckoe MOACITUPOBAHHE ABIKEHHS TEJIA MO IEHCTBHEM COMTPOTHBIICHUS
cpenbl (24.)

[TocTpoeHne MaTeMaTH4eCKOH MOJIENH TOPU30HTAIBHOTO IBMIKEHHS Teja ITMOJ JIEHCTBHEM
COIIPOTHUBIIEHUS cpeabl. PaccMoTpeHue ciydaeB, KOrja a) cuja CONMPOTUBICHUS MPONOPIMOHATbHA
CKOPOCTH JBIDKEHHS Tena, O) CHiia CONPOTHUBICHHS MPOIMOPIHOHAIBHA KBaJApaTy CKOPOCTH
neukenust Tena.lloctpoeHne MmaTeMaTHYecKOW MOJAENM BEPTUKAIBLHOIO MABMXKEHHUS Tella TOJ
JeCTBUEM CONPOTHBICHHS cpenbl. PaccMoTpeHue ciydaeB, KOrja a) CHJla CONpPOTHBIICHUS
MPOIMOPLIMOHAIIEHA CKOPOCTHU JBUKEHHUS Tela; 0) CHila CONPOTUBIICHHS MPONOPIMOHATbHA KBaApaTy
CKOpOCTH ABIKeHHs Tena. OrnpeneneHne 3aKoHa M3MEHEHHUS! BBICOTHI MapallioTHCTa HaJl YPOBHEM
3eMHOM TTOBEPXHOCTH, €CIIH COIPOTUBIICHUE BO3/TyXa MPOMOPIIOHATbHA CKOPOCTH €T0 MaIeHusI.

Tema 8. Maremarnyeckoe MOACTHUPOBaHUE (PU3NIESCKUX MTPOLIECCOB, MPUBOAIINX K
TuHENHBIM AuQdepeHInanbHbIM ypaBHEHUSIM BTOPOTO nopsiaka (2 4.)

Jlunetinple nuQQepeHnranbHble YpaBHEHUS BTOPOTO TOPSIKA: OCHOBHBIC TOHATHS |
onpexaenenus. Jluneltnoe ogHoponHoe nuddepenuanboe ypaBuenue. OyHaaMeHTaabHas CUCTeEMa
pemiennii. CTpykTypa 0011ero peieHus JMHEWHOr 0 0JTHOPOAHOrO AU(GepeHInaIbHOrO YpaBHEHNUS.
Jluneitaple HeogHOponHBIE nUdGdepeHInaTbHbIe ypaBHEHUS BTOPOTO TMOPSAKA M METOABI HX
pemeHust  (METOJ ~ BapuWalM  TPOM3BOJBHBIX  IMOCTOSIHHBIX,  METOJ  HEONPEICICHHBIX
K03 (HUIIUEHTOB).

Tema 9. MareMaTu4eckoe MOJICTHPOBAHUE KOJIEOATETBHBIX TPOIeccoB (2 1.)

JuddepenumanbHoe ypaBHEHHE TrapMOHMYECKHX KosiebaHuil. CBoOomHBIE KoOJeOaHUs.
3aryxatomue kosieOaHusa. BeiHYyX)7eHHBIE KoneOanus (B cpeie 0e3 CONMpPOTUBIEHUS, B Cpelie C
conpotuBneHuem).lloctpoerre MareMaTH4eCKO MOJAETH KOJeOaHUH MaTeMaTHUYeCKOTO0 MasTHHKA.
[TocTpoeHne MareMaTHUECKOM MOJIETH KOJIEOAHUN B DJIEKTPUUECKOM KOHTYpE.

Mopayas 3. MaTemaTu4eckoe MOAeTHPOBAHNE IKOJOTHYECKUX U OMOJIOTHYECKUX
npoueccon (8 4.)

Tema 10. MoaenupoBaHue MpoLEeccoB pocTa B npupoae (2 4.)

[Toctpoerne MareMaTW4ecKOW MOJEIH pOCTa JIMCTa BHUKTOpHH-peruu. llocTpoeHune
MaTeMaTHYeCKOM MOJIeNN pOCTa JepeBa.

[Toctpoerne MaTeMaTH4eCKOH  MOJENH JWHAMHKH  YWUCJICHHOCTH  TIOMYJSIIIMA B
M30JIMPOBaHHON KOJOHUU (Moaens Mainbryca). [TocTpoeHrne mMaTeMaTHuecKod MOJENU JUHAMHUKU
YHCIICHHOCTH TIOMYJISIIIAN C YI€TOM CKPEIUBAHMS OPTaHU3MOB.

Tema 11. Maremaruueckue MOJENH AWHAMHKA YHUCICHHOCTH TMONYyISUH. Mojaenb
@epxronpcTa MatemaTtndeckass MOJAETh CONEPHUYECTBA B CHCTEME «XHIIHUK-XKEPTBa» (MOIETh
Jlotku-BonbTeppa) (2 4.)
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[TocTpoeHrne MaremMaTH4eCKOW MOJENU JUHAMUKU YHUCJICHHOCTU TOMYJSIIUU B YCIOBHUAX
KOHKYpPEHTHOH 00phObI BHYTpH mnomyisnuu. Mogens depxronbera. [TocTpoeHne mMateMaTH4eCcKOi
MOJIETTH TUHAMUKUA YHCICHHOCTHU TIOMYJISAIUN B YCIOBHSIX KOHKYPEHTHOM OOPBHOBI ABYX MOMYJSIUI
(monens JloTku-BonbTeppa).

Tema 12. MaTemaruueckas MoJIelIh XUMUYECKUX peakuii (2 4.)

[TocTpoeHne MareMaTHuecKol MOJENIN XMMHYECKUX PEaKIUil IEepBOro, BTOPOTO, TPETHETO
MOPSIIKOB.

Tema 13. MaTtemaruueckue Mozenu 3a1a4 Ha cMecu. O0eqHeHue pactBopoB. PacTBopenue
BEILIECTBA C TE€YECHUEM BpeMeHU (2 4.)

OrnpeneneHne 3aKOHA M3MEHEHUsI COJAEPKAHMS COJIM B COCYJ€ B 3aBUCHMOCTH OT BPEMEHH
IIPOTEKAaHUs KHUJAKOCTH uepe3 cocyd. OmpenerneHue 3akoHa 3aBUCUMOCTH  KOJIMYECTBA
pPacTBOPHUBLIETOCS TBEPAOrO0 BEIIECTBA B JKUJAKOCTHM OT BpeMEeHH. MaremaTuyeckas MOJEIb
pacTBOPEHUS BEUIECTBA MIPU MPOXOKIECHUHU KUTKOCTH.

Moayab 4. MaTtemaTu4eckoe MOAeJMPOBAHHE COIHAIbHO-IKOHOMHYECKHX IPOIECCOB
(10 u.)

Tema 21. MaTemaTuyeckoe MoaeupoBaHue (PMHAHCOBBIX MPOIECCOB (2 U.)

[ToctpoeHne MaremMaTH4eCKOW MOJAENM pocTa JACHEXKHBIX BkiagoB. llocTtpoenue
MaTeMaTU4eCKOW MOJEIIH POCTa TOXO0B OT NMHBECTHUIIUH.

Tema 22. MaTeMaTu4ecKue MOJEIN SKOHOMUYECKOW TUHAMUKH (2 4.)

Matemartuueckass MoOJeNb JUHAMUKA pOCTa 1E€H TMPU MOCTOSHHOM  HHQIIALHUU.
Maremaruueckast MOJIeTb JUHAMUKH POCTA IIEH B YCIOBHUAX KOHKYPEHTHOTO POCTa.

Tema 23. MaTeMaTH4YECKHE MOJIEITH SKOHOMHYECKOW TUHAMUKHU (2 4.)

IlocTpoeHne MareMaTM4ecKOM MOJAENM JWHAMHKM pPBIHOYHOM 1eHbl. [loctpoenue
MaTeMaTUYeCKOW MOJEIM pbIHKA C MPOrHO3UPYEMBIMU II€HAMU. OKOHOMHUYECKas 3ajaua
BBIDAaBHUBAHMS IIEH IO YPOBHIO akTMBa. OO0 aHamoruu MexAy HEKOTOPHIMH 3KOHOMHYECKUMU
3a/layaMy U1 MaTeMaTUYeCKUM MasiTHUKOM. AHaln3 mojieneil. Pemenue 3agay.

Tema 24. MaTtemaTtuueckrue MoJIeiH JeMorpaguueckux npoueccos (2 4.)

Monen JIUHAMUKMA YHUCICHHOCTH HaceleHHs. HemnpepwsBHBIH pocT wuiu yObIBaHUE.
Perynupyemsiii npupoct. OnpeieneHue KoJMyecTBa HaceJIeHUsl Ha OINPEIEICHHYIO 1aTy; AMHAMUKa
poCTa HaceJIeHUs BO BPEMEHH; KOHKYPEHTHas IMHAMHUKA POCTA; UCTOLIEHUE PECYPCOB.

Tema 25. MaTtemaruueckas MOJI€b pacIpOCTPaHEHU duAeMuil MaTemaruueckas MoJenib
Jlanuectepa cpaskeHus AByX apMuit (2 4.)

[TocTpoeHne maTeMaTM4ecKOW MOJEIH pacnpocTpaHeHus snuaeMuil. [loctpoenue
MaTeMaTUYeCKOW MOJENIH CPAXKEHUs ABYX apMuUid. 3a/laya O TOHKH BOOPYKEHUH.

6. IlepeyeHb Y4eOHO-METOAMYECKOT0 oO0ecmevYeHHsl IS CAMOCTOSATEJbHOH PadoThl
o0yyaromuxcs Mo AMCHUILIHHE (MOY110)

6.1 Bonnpoce! M 3agaHusi VI CAMOCTOSITEIbHON PadoThI

Cenbmoii cemectp (54 u.)

Mopnyas 3. MaTtemaTn4ecKoe MOACTHPOBAHNE IKOJOTHYECKUX U OMOJIOTHYECKHX

npoiueccon (27 4.)

Bun CPC: IloaroroBka Kk KOHTPOJIBHOM paboTe
[TpriMepHBIif BApUAHT KOHTPOJIBHOU padOTHI.
[TocTpoeHne MaTeMaTHUECKUX MOJIesIel OMOIOTHUECKUX U XUMUYECKUX MTPOLECCOB.

1. Cocyn oopemoM 50 11 conepkut Bo3ayx (80% azora u 20% xucnopozaa). B cocyn Brekaer 0,2 1
a30Ta B CEKYH]y, KOTOPbIi HENPEPHIBHO MEPEMEIINBACTCS, U BBHITEKAET TAKOE K€ KOJIUYECTBO
cmecu. [TocTponTs MaTeMaTHUECKYIO0 MOZEIND 3aaaui. OnpenenuTh yepe3 Kakoe BpeMs B COCYAE
oyznet 90% a3ora?

2. BemectBo A mpeBpamaercs B BemecTBo B. Cnycrs 1 1 mocne Havana peakiuu octanoch 44,8 r
BemecTBa A, a nocie 3 4 — 11,2 r BemecrBa. [locTpouTh MaTreMaTUYECKYI0 MOJIENb 3aJayu.
Onpenenuts NepBOHAYAIBHOE KOJMYECTBO BEIIECTBA A M BpeMs, KOTJa OCTaHETCs IOJIOBHHA
3TOTO BELIECTBA.
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3. B o3epe xuBYT pbIObI ABYX BUAOB: IIYKHU M Kapacu. Kapacu nuTaroTcst BOZOPOCISIMHU, a IIYKH —
kapacamu. llocTpouTe MareMaTHuecKyr0 MOJENIb U3MEHEHMS YHMCICEHHOCTH Kapace M IIyK B
o3epe.

4. Oxapakrepu3yiTe MaTEeMaTHUYECKYl0 MOJENb YHCICHHOCTH TMOMYyJMSUMH B  YCJIOBHSIX
KOHKYPEHTHOU O0pHObI BHYTPH MOIYJISALIUH.

5. IlpuBemute npuMepbl MOCTPOSHUS MAaTEMAaTUYECKUX MOJENIEH MPOIIeCCOB POCTa B IPUPOJIE.

Bug CPC: IToaroroBka K KOJUIOKBUYMY
1. IIpoananusupyiTe pa3audHble ONPENEICHUS] MATEMaTUYECKONH MOJIEIIH.
2. UTo MOXKeET BBICTYIIAaTh B KAYECTBE OIEpaTOpPa P MATEMAaTUYECKOM MOJAECIUPOBAHNUN?
3. Kakoe ompezneneHne MaTeMaTHUECKOW MOJIENM MOXHO HCIOJNb30BaTh B IIKOJIBHOM Kypce
MaTeMaTUKu?
4. IlpuBeauTte npuMepbl MaTEMaTUUYECKUX MOJIEIEH?
5. ChopmynupyiiTe MOHATHE METO/Ia MATEMATHYECKOTO MOICIIUPOBAHUS?
6. Ilepeuncnute OCHOBHBIE 00JIACTH MPUMEHEHHUS MAaTEMAaTHIECKOTO MOACITUPOBAHHUS.
7. ITo xakuM KIaccU(PUKAMOHHBIM PU3HAKAM MOKHO Pa3/IeIUTh MaTeMaTHYeCcKrue MOoAenn?
8. Kakue Tunel Moziesneil UCIoNb3yI0TCS B U3y4aeMbIX BaMM JUCLUIUIMHAX (BKJIIOYas JUCLMILIAHBI
BY30BCKOT'O M/HJIH HIKOJILHOTO Kypca)?
9. Kakue mporeccsl OnMMCHBaOTCA AU(PPEepeHINATBHBIM YpaBHEHHEM SKCIOHEHIIMAIBHOTO POCTa
WK yObIBaHUS?
10. Kak Ha3bpIBalOTCS MOJIENM, B KOTOPBIX MPEINOIAraeTcs OTCYTCTBHE BCSKHUX CIyJailHBIX
BO3JICHCTBUI M WX 3JEMEHTHI (SJEMEHThl MOJEJH) JAOCTATOYHO TOYHO ycTaHoBjeHbl? [lpuBenute
IIPUMEPBHI.
11. B kakom mMonenupoBaHuu (GYHKIIMOHUPOBAHHE OOBHEKTOB, IPOIIECCOB WIIM CHUCTEM OIMCHIBACTCS
Habopom anroputmoB? IlpuBeanTe mpuMepHI.
12. Kakas MareMaTtuueckasi MOJIeIb Ha3bIBaeTCs cToxacTuyeckoi? IlpuBeaure npumepsl.
13.Yem mpocTble MOAENH OTIMYAIOTCA OT CIOXKHBIX? B dWeM 3akioyaercsi CI0XXHOCTb
MOJEJIIUPOBAHUSA CUCTEM?
14. Yem oTnMuaroTcs TMHEWHbIE U HelMMHEWHbIe Moaenu? [lpuBenure npumepsl.
15. Kakue Tumsl Mozenedl BBIAETSIOTCSA MO BUAY MapamMeTpoB MojenupoBaHus? Uem xapakrepHa
JecKpunTuBHas Mozens? IlpuBenure npumepsl.
16. Jlyis kakux 1esei ciy>kUT ONTUMHU3alMoHHas Mojens? [IpuBenure npumepsl.
17.Yem oTnuyaroTcsl CTalMOHApHBIE W HecTaluoHapHble Monenu? [lpuBeaure npuMepsl
CTallMOHAPHBIX U HECTALIMOHAPHBIX MOJEIEH.
18. [IpuBeauTe MpUMEPHl MaTEMAaTUYECKUX MOJIEJICH MPOIIECCOB POCTa B IPUPOJIE.
19. Kakue wmareMaTMdyecKMe MOJEIM [IUHAMUKHA YHUCIEHHOCTH IIOMYJISUN BaM HW3BECTHBI?
OxapakTepu30BaTh KaXKyl0 MOJEIb.
20. KakoBbl 0COO€HHOCTH MaTeMaTHUYECKON MO/IETN COMEPHUYECTBA B CUCTEME «XHILHUK — )KEPTBA»
(monens Jlotku-BonbTeppa).
21. Oxapakrepu3yiTe MaTEMaTUYECKOE MOAECINPOBAHNE XUMHUECKNX PEAKLIAH.
22. OnumuTe MOCTPOCHHUE MAaTEMaTUYECKUX MOJEIeH M3MEHEHHS COJEpXKaHUs COJU B COCY/E B
3aBUCUMOCTH OT BPEMEHM MPOTEKaHMWsS KHUAKOCTH 4Yepe3 COCyld, H3MEHEHMsI KOJIMYECTBA
PacTBOPUBLIETOCS TBEPOrO BEUIECTBA B JKUIKOCTH OT BPEMEHHU.

Moayas 4. MaremaTHu4yeckoe MOAEJIMPOBAHHE COLUATBHO-IKOHOMHYECKHUX MPOLECCOB
(27 u.)
Bua CPC: BeinosiiHeHre UHIMBUAYAIbHBIX 3a/IaHUN
BapuaHT nHIMBHIyaIbHOTO TOMAIITHETO 3a/IaHHs
1. Kakas cymma Oyner HaxoauThcss Ha cuery dYepe3 500 I5eT, ecid CerolHs OTKPBITh
cOeperaTebHBIM BKJIAJL B OAWH PyOsb Toa 5% TOMOBBIX C HENMPEPHIBHBIM HAYHCICHUEM
MPOLIEHTOB?
2. Hacenenue ropoaa B Teuenue 50 JIeT yABOMIOCH 3a CUET €CTECTBEHHOTO MMPUPOCTA M COCTABJISICT
40000 uenosek. Onpenenuth HaceneHue ropoga yepe3 10 ner. Korma HaceneHue ITOCTUTHET
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1 MiIH. 4eToBeK.

dp

3. OyHKUMHU CIpoca U MPEIJIOKEHHs] Ha HEKOTOPBIH TOBap MMEIOT BU: d(p) :50_2p_4d7 u
t

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

SIBnsieTcst M 1eHa YCTOMYMBOM?

4. W3meHenue oObeMa MPOIYKIIMU, PEaTH30BaHHON K MOMEHTY BpemenH t. [Tycts Yy = y(t) — 00bem
MIPOIYKIINH, peaTM30BaHHON K MOMEHTY BpemenH t. [Ipennonoxum, 4To 1ieHa Ha JaHHBIA TOBap
OCTaeTcs MOCTOSHHOH (B MpeJesiax paccMaTpiuBaeMoro MpoMekKyTka BpeMeHu). Toraa ¢pyHKuus
y = y(t) ynosnerBopsier ypaBuenuto y'(t) = ky(t), rme k = mpl, m — nopma uHBecTHIUH, P —
npojaxHas 1eHa, | — KodpPUIUEHT MPOMOPIUOHATIEHOCTH MEXKy BEIMYUHON WHBECTHLUI U
CKOPOCTBIO BBINTYCKa MPOAYKUUU. BBICHUTH, 10 MCTEYEHHHM KAKOTO MPOMEXKYTKAa BPEMEHH
00bEM peaTM30BaHHON NPOAYKIMH YABOUTCS IO CPaBHEHUIO C TIEPBOHAYAIBHBIM, €CIH
3HayeHrne kod(dduimenta mpomopimonanbHoctd K B ypaBuenun y'(t) = ky(t), pasno 0,1. Ha
CKOJIbKO TPOIICHTOB CJIEAYET YBEIHMYUTh HOPMY HMHBECTHIMHA, YTOOBI MPOMEXKYTOK BPEMEHH,
He00X0IMMOT0 ISl YABOCHUS 00beMa pealn30BaHHOU MPOAYKIMH yMeHbInics Ha 20%.

5. Ilpu m3ydeHUM pa3BUTHUS SMUAEMUU HEKOTOPOTO 3a00JIE€BaHUS OOBIYHO BBIACISIOT TPU TPYIIIBI
JOJE: X — Tpylna JojAeld, BOCIPUUMYHMBBIX K JaHHOMY 3a00JieBaHHIO, HO e€lle He
3apasuBIIAsCS UM; ) — TPYMIa YXe OOJBbHBIX WM WHOHUIMPOBAHHBIX JIOACH, KOTOPHIE MOTYT
BBICTYIIATh Pa3HOCYMKAMU OOJIE3HU; Z — IPYMIa JIF0Iel, HEBOCIIPUMMYHUBBIX K 3TON 00JE€3HU WK
MOJTyYHMBIIME MMMYHHUTET TIOCJIE TepeHeceHHOro 3aboneBaHus. [locTpoiiTe MareMaTHYecKyro
MOJIeTb Pa3BUTHS dnuAeMun. [Ipenioxute cucreMy rumnoTes A 000CHOBaHMSI TaHHOM MOJIEIH.
[IpoBeauTe KayeCTBEHHBIM aHaIW3 MareMaTH4eckoul monenu. Ilpemyoxure apyrue BapHaHTHI
MOJIeTIe PMHUIEMUU C Y4eTOM: a) M3MEHEHHUsl OOIIel YHCIEHHOCTH HACEeICHUS, CBSI3aHHBIEC C
POXKICHUSMH W €CTECTBCHHBIMU CMEpPTSIMH;, O) CMEPTHOCTH OT JaHHOTO 3a00JICBaHUS; B)
HEMOCTOSHCTBA J10JIU 3a00JIEBLINX JIFOJICH.

6. TocymapcTBO pemmio okaszaTh MONICPKKY OCTAaHOBHBIIEMY IPOU3BOICTBO MPEAIPHUSTHIO-
0aHkpoTy. B TeueHue roga Ha cueT HMPEANPUSTHUS HENPEPHIBHO OyAyT MOCTYNATh JIEHEKHbIE
CpeACTBa, MPHYEM KPU3UCHBIN YIPABISIOMIUN MOXKET BBHIOpATh OJHY M3 CXEM TOCIIOIJICPIKKU:
nub0 TepevyHcleHHbIe CpPEeACTBAa PAaBHOMEPHO BO3pPACTalOT M K KOHIYy ToJia JOCTHTaloT
HEKOTOPOTO (PUKCHPOBAHHOTO 3HAUEHUS, JHOO CpPEACTBa PAaBHOMEPHO YOBIBAIOT OT JAHHOTO
(UKCUPOBAHHOTO 3HAYEHHUS 0 HYNS K KOHITy roaa. Kakas u3 mpe/uioxKeHHBIX CXeM MPUBENET K
BBIITYCKY OOJIBIIEro 00beMa MPOAYKIMHU, €CIH HM3BECTHO, YTO M3-3a BETXOCTH OOOpPYIOBaHHS
kod¢hdunreHT BBIOBITUS (DOHAOB 3a TOA paBeH JBYM, a MOKa3aTelb OTIAa4l WHBECTULIUN B
naHHOM oTpaciu cocrapiseT 40 %?

Bua CPC: [loaroroBka k KOHTPOJIBHOM padboTe
[TpriMepHBIif BApUAHT KOHTPOJIBHOU padOTHI.
[TocTpoeHre MaTeMaTuueCKUX MOJENIEH COLMaIbHBIX U SKOHOMUYECKUX MPOLIECCOB.
1. Yucnennocts Hacenenus Y(I) HekoTopod cTpaHbl yaoBiaeTBOpsieT auddepeHInaIbHOMY

d
YPaBHEHHIO d—)t/=0,2y(1—10_4 Y), rae Bpems t u3Mepsiercss B rojgax. B HavanbHBI MOMEHT

BpeMeHu HacesneHue cocraBisuio 1000 gen. Yepe3 CKONBKO JIET YHUCIEHHOCTh HACEJICHUS
BO3pacTerT B 4 paza?
2. B ropome ¢ Hacemenmem 4000 wuen. PacmpocTpaHeHue SMUIESMHUU TOMYUHSCTCS 3aKOHY

d
d_i/ =0,001y(4000 - y), rae y — umcio 3a0oneBHIMX B MOMEHT BpeMeHH t. Uepes kakoe Bpemst

3aboneet 90% HaceneHus, €CIM B HAUYAIbHbBII MOMEHT BpeMeHH 6osierno 2% HaceneHus?
3. ®yHKIMHU cipoca W TPEATOKEHHSI UMEIOT B

dp dp
=25-2p+3—", y=15-p+4-".
y p+3- 0 Y p+a
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Haiit 3aBHCUMOCTBb PABHOBECHOM LIEHBI p OT BPEMEHHU, €CJIA B HAYAJIbHBI MOMEHT BPEMEHU P

=9.

5. Kpemut B cTo ThICSIY pyOsieid B3T Ha TATh JieT o 15% romoBeix. Kakyio cymmy HYy)XHO OyneT
IOTaCUTh KPEIUTOPY, €CIM HAKOIUTENIbHbIE MPOLIEHThl HAYUCIAIOTCA: a) KakIbld rox; 0)
KOKIBIH Mecsl; B) HempepblBHO? OmpenenuTe, Kakas CXeMa HAUUCIEHUS IPOLEHTOB IO
KPEAUTY BBITOJIHA 3aEMILUKY?

Bupg CPC: IToaroroBka K KOJUIOKBUYMY
1. Ilepeuncaure OCHOBHBIE 3TAIlbl MATEMAaTUYECKOIO MOIEIUPOBAHUS.
2. Ha ocHoBaHuu Kakoi MH(GOPMALMHU BBIOJIHAETCA (OPMYIUPOBKA KOHIENTYaIbHON OCTAHOBKU
3aJ1a4l MOJIEIUPOBaHUs?
3. Kro yuactByer B pazpaboTke cojiepKaTeabHON OCTAaHOBKY 3a1a4n?
4. Kakass M3 NOCTAaHOBOK 3aJaud (copepiaTeibHas, KOHLENTyalbHas WM MaTeMaTHYecKas)
SIBJISICTCSL caMOM abCcTpakTHON?
5. Uro BKIIOYAET MOHSTHE KOPPEKTHOCTH MareMmaTudeckoi 3amaun? Kakum yciaoBusiM JOKHA
YIOBJIETBOPATh KOPPEKTHAS MOJENb?
6. Kakwue nenu npecienyer npoBepka ageKkBaTHOCTH Mojenu? [lepeuncianre npuunHbl BOZMOKHOM
HEaJIeKBaTHOCTU MOJIEINIH.
7. Jlnis penieHust Kakux 3a/1a4 MOXKET OBITh HCIIOJIb30BaHA MAaTEeMaTHIECKast MOJIEIh?
8. Ilepeuncnure OCHOBHBIE METO/IbI HOCTPOCHHSI MATEMAaTUUYECKUX MOJIEIIEH.
9. IlpuBectn mpUMep TMOCTPOCHHUS MaTEMaTHUYECKOW MOJENM Ha OCHOBE BapHAIlMOHHBIX
IIPUHLIMIIOB.
10. PackpbITh CyTh TPUMEHEHHS aHAJIOTHI MTPH TOCTPOSHUH MO/IEIICH.
11. OnpenenuTs CMBICT HEPAPXUYECKOTO MOAX0/1A K IOCTPOESHUIO MOJEIEH.
12. [lpuBeaute mpUMEpPHl MaTEMaTHYECKHMX MOJIENIeH, TIOCTPOCHHBIX Ha OCHOBE 3aKOHOB
COXpaHeHMs, GyHIAMEHTAIbHBIX YpaBHEHUH (HpU3UKU?
13. Ha3zoBuTe OCHOBHBIE METOJBl pEATM3AIMU MOJEJIEH, TIEepPeYUCIuTe HUX JOCTOMHCTBA U
HEJOCTaTKH.
14. OxapakTepu30BaTh MaTEMaTHYECKUE MOJIETH (PMHAHCOBBIX IPOLIECCOB.
15. OxapakTepu3oBaTb MaTeMaTHUECKHE MOJEIM SKOHOMUYECKHUX IPOLECCOB: MaKpOMOJEIb
SKOHOMMYECKOTO POCTa.
16. OxapakTepu3yiiTe MaTeMaTHYeCKOE MOAEIHPOBAHNE AEMOrpahUUECKUX MPOLIECCOB.
17. OxapakTepu3oBaTh MaTEMaTHIECKYIO MOJIENb JIaHKacTepa cpakeHus ABYX apMUM.
18. CpopmynupoBaTh 1 onucaTb MaTEMaTHYECKYIO MOJIENb PACIIPOCTPAHEHUS STTHIEMHH.
19. IIpuBenere mpuMepbl MATEMAaTHIECKUX MOJIEIEH TPy IHO(DOPMATH3yeMBIX OOBEKTOB.
20. [TocTpouTh 3KOHOMUYECKYIO MOJIENIb CIPOCa U MPEAJIOKEHHs B MPEANOIOKEHUN UX JIMHEHHOM
3aBUCHMOCTH OT IIeHbl. [IpoBecTr aHann3 u3MEHEHus 1IeH B 3aBUCUMOCTH OT HAYaJIbHOM LIEHBI.
7. TemaTHKa KypCcOBBIX pa0OT(IIPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) IO TUCHUIUIMHE HE TPEYCMOTPEHBI.
8. OneHouHbIe CpeacTBA I IPOMEKYTOYHON aTTeCTALMHU
8.1. Komnerenuun u 3ranbl JOPMHPOBaAHUS
Kozns!l komneTeHnmit Otansl OpMHUPOBAHUS
Kype, dopma Monaynu ( pa3fesnsl) IUCHUTLTAHBI
CEMECTp | KOHTPOJIS
[1K-1 [IK-4 3 Kypc, Monynb 1:
[ecToii [locTpoeHne 2MeMEHTAapHBIX MAaTEMAaTHYECKUX
CEMECTP Mojiernieil Ha OcHOBe Au(depeHIInaTbHBIX
YpaBHEHUI NEPBOrO MOPSIKA.
[1K-1 TIK-4 3 Kypc, Monyib 2:
[[IecToi MaTemaTrueckoe MOJeINpOBaHUEe (PU3NUECKUX
ceMecTp [TPOLIECCOB.
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[1K-1 IIK-4 4 Ox3ameH (Mopyns 3:
Kypc,Cenb MaTemMaTruuecKoe MOJCIIMPOBAHIE SKOTOTHISCKUX
MO 11 OMOJIOTMYECKHUX MPOIECCOB.
CEMECT]

[1K-1 TIK-4 4 Ox3ameH  (Moayns 4:
Kkypc,Cenb MaTemaThuuecKoe MOJEIMPOBAHHUE COLIMATIBHO-
MO PKOHOMHUYECKHUX ITPOLIECCOB.
cemMecTp

Ceenenus 00 MHBIX AUCHUILUIMHAX, YYACTBYIOIINX B ((POPMUPOBAHUU JAHHBIX KOMITCTCHIINH:

Kommnerennus I1K-1 dhopmupyeTcs B mporiecce n3ydeHUsl TUCIUIUIAH:

3D mopnenmupoBanue, AnreOpa, AJTOPUTMHUYECKHH MOAXOJ B OOyYeHHHM MaTeMaTuKe,
AHanmuTHYECKUE BBIYMCICHUS B CHUCTEMaxX KOMIBIOTEPHOW MaTeMaTHKH, AHAJIUTHYECKUE METO/IbI
UCCIIEIOBAaHMSI TEOMETPUUECKUX 00BEKTOB, BBOIHBIN Kypc MareMaTuku, BeKTOpHO-KOOpAMHATHBIN
METO/ peleHHs FeOMETPUYECKUX 3a1a4, Buszyanuzanus u anuManus B 3D pepakropax, Bueypounas
JeSITeNbHOCTh ydaluxcst mo uH(opmatuke, BocnurarenbHas pabora B OOyd4eHHH MaTeMaTHKE,
BbruucinuTenbHplii 9KCHEPUMEHT B CBOOOJAHBIX CpeAax IporpaMMupoBaHus, ['eomerpuueckue u
¢u3nveckue MPUIIOKEHUS ONPEAETICHHOTO HHTerpana, leomerpus, 3amaud ¢ mapamMeTpamMu H
METOAbl MX pelleHus, 3amura HWHPOPMALMU B KOMIIBIOTEPHBIX CeTsAX, VIMuTanuoHHOE
MojenupoBanue, MHTerpanus anreOpandeckoro M TE€OMETPUYECKOTO METOJIOB B OOydeHUHU
MaTeMaTHKe, VIHTEepaKTHBHbIE TEXHOJIOTMM OOYy4YeHUs MaTeMaTuke, VIHTepHeT-TeXHOJIOIHH,
Wudopmannonnas 0€3011aCHOCTb B o0pa3oBaHUH, WNudpopmarnmonnsie CUCTEMBI,
HccnenoBaTenbckas U MPOEKTHAsl ESITEIbHOCTh B OOy4YeHMHM MaTeMmartuke, MccnenoBarenbckas U
IIPOEKTHAsl JEeATENbHOCTh Yydaluxcsi no uHpopmatuke, Vcropuueckuil mnoaxox B OOydeHHH
mateMaTuke, KoMOMHATOpHBIE KOHCTPYKUMH W npou3Bojiume ¢(yHkiuu, KomMneTeHTHOCTHBIH
noaxox B oOydeHmn Martemartuke, KowmmbrorepHas anrebpa, KowmmbioTepnas rpaduka,
Komnbrotepnoe  mopnenupoBanue, KomnbrotepHsle cetu, Kpunrorpadguueckue  OCHOBBI
O0esomacHocTH, MaremMaTHuecKMe  METOIbl  OOpabOTKM  SKCIIEPHUMEHTAIBHBIX  JIaHHBIX,
MaremaTtnueckuil ananus, Meroauka o0ydeHus nHpopmartuke, MeToauka oOyd4eHus MaTeMaTHKe,
Metoauka oOyueHus ydyalluXcsi HECTaHIApTHBIM METOJaM pelIeHHs MaTeMaTHYecKHUX 3ajad,
Metoarka MOATOTOBKU K I'OCYIApCTBEHHOM UTOrOBOW aTTeCTalluy MO MareMaThke, MeToJoI0rus
o0y4eHHs MaTeMaThuke, MeTo/Ibl aKCHOMAaTUIECKOTO TIOCTPOCHHUS aNreOpandecKux CUCTeM, MeToIbI
pelIeHns 3a1a4 roCyAapCTBEHHOM UTOTOBOM aTTECTAllMM MO MaTeMaTHKe, MeToabl penieHus 3a1a4y
no uHpopmaruke, MeToapl pelieHus TPAHCUEHACHTHBIX ypaBHEHUI, HEPaBEHCTB M HX CHUCTEM,
MonenupoBanue B cucTeMax IMHAMUYECKOW MareMaTukd, HectanmapTHele MeETOIBI peLICHUS
MaTemMaThuueckux 3agad, OOmas Teopusi JUHEHHBIX ONEPaTOPOB M €€ MPUJIOKEHUE K PELICHHUIO
reoMeTpuueckux 3ajgad, OnTUMu3anus M TNpOJABMKEHHE caiToB, OCOOEHHOCTH MOJATOTOBKH K
€IMHOMY TOCYJAapCTBEHHOMY JK3aMEHy [0 MaTemMaThke Ha 0a30BoM ypoBHe, IIpakTukym 1o
MHOOPMALIMOHHBIM  TEXHONOTUsAM, IlpuMeHeHne cucTeM JMHAMHUYECKOH MaTeMaTHKU B
oOpazoBannu, [IporpammupoBanue, IIpoektupoBanne nHPpOpPMAIMOHHO-00pPA30BATEIBLHON CpEIBI,
Pa3zpaboTka MHTEpaKTHMBHOTO yuyeOHOro KOHTeHTa, Pa3zpaboTka mpunoxenuil B Microsoft Visual
Studio, PazpaboTka 31eKTpOHHBIX 00pa30BaTENbHBIX PECYPCOB U METOJMKA UX OLEHKH, Peanusarus
NPUKIAJHON HampaBIEHHOCTH B OOy4eHUM MaTeMaTHke, PelieHue TreoMeTpuyecKuX 3ajaad
CPEICTBAaMH KOMIIBIOTEPHOTO MOJENMpPOBaHUsA, PemieHne 3agad OCHOBHOTO TOCYAApCTBEHHOTO
9K3aMeHa 1o Marematuke, PemeHue 3amad mo kpunrorpaduu, PerneHue 3amad MOBBIILIEHHOTO
YPOBHS CJIOKHOCTH 110 anreOpe, Perienne 3aa4 NOBBIIIEHHOTO YPOBHSI CJIOKHOCTU IO T€OMETPHUH,
Pemenne 3agad MOBBIIEHHOTO YPOBHS CIOXHOCTH 110 TEOPUU BEPOATHOCTEH, Pemenue
OJIUMIIHUAJHBIX 3a/ad 1o uH@opmaruke, Pemenne npukiaaHeix 3anad uHpopmatuku, CBoOonHOE
nporpaMMHoe oOecrieyeHre B oOpa3oBaHuu, CBOOOAHbIE HHCTPYMEHTAJIbHBIE CUCTEMBI, CHUCTEMBI
KOMITIbIOTepHOH MaTteMaTuku, COBpEeMEHHBbIE CpEeICTBa OLICHUBAHMSI pPE3YyJIbTaTOB OOy4YeHUS,
CoBpeMeHHbIE TEXHOJOTMM B 00yueHMHM MaTematuke, COBpeMEHHBIH YpOK MH(OPMATHKH,
CoBpeMeHHBIN ypOK MaTeMaTukd, TeopeTHueckue OCHOBbI HHGOpPMATHKH, TexHOJIOruu
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JOTIOJTHEHHOM W BUPTYaJIbHON peambHOCTH, TeXHOJOrHM pa3paboTKH MOOWJIBHBIX MPUIIOKEHUH,
TexHonornuecknii moaxox B OOy4EHUMM MaTeMaTuUKe, TEXHOJIOTUS OOydeHHs MaTeMaTH4eCKUM
JI0Ka3aTeNbCcTBAM B IIKOJIE, TEXHOIOTUsl OOYYEHHUsl yJalluXCcsl PEHICeHHI0 MaTeMaTHYeCKUX 3ajad,
Texnomorus paboThl ¢ TeOpeMOil B 00ydeHUH MaTeMaTuke, TeXHOJIorus pa3paboTKH U METOIHMKa
IIPOBEJCHUS DJIEKTUBHBIX KYypCOB II0 MaTeMaTHKe, TeXHOJOrus YyKPYINHEHUS JUIAKTHYECKUX
enuHul] B 00ydeHuu mareMmaTnke, GopMbl U MeTOAbI pabOThl ¢ OJAPEHHBIMU JE€TbMHU, YHCICHHbIE
METOJIbl, DKCTpEMaJIbHbIE 33Jauld B LIKOJBHOM Kypce MaTeMaTUKH, DJEMEHTAapHas MaTeMaTHKa,
ONeMEHTBl KOHCTPYKTMBHOW TI€OMETpPUHM B  IIKOJBHOM KYypCe MaTEMaTHKH, OJIEMEHTBI
MaTeMaTHYECKOTr0 aHaliu3a B KOMIUIEKCHOM 001acTé, DJeMeHTHl (PYHKIMOHAJIBHOTO aHaln3a,
IIpoexkTupoBaHue B cucTeMax aBTOMATU3UPOBAHHOTO IPOCKTUPOBAHMUSL.

Komnerenmus [1K-4 hopmupyercs B mporuecce U3y4eHuUs: AUCHUTUINH:

3D MopenupoBaHue, AHAIUTUYECKUE BBIUNCICHHS B CUCTEMAaX KOMIIBIOTEPHON MaTEMaTHKH,
BeKkTOpHO-KOOpAMHATHBIN METO/ PELIEHUs] TeOMETPUYECKUX 3a7ad, Busyanuzauus u aHuManus B
3D penakTopax, BocnurarenbHas paboTa B 00yueHUM MaTeMaTUKe, BeluucaUTeNbHbBIN SKCIIEPUMEHT
B CBOOOIHBIX Cpelax MporpaMMUpOBaHUs, 3ammra HHOOPMAIMM B KOMIBIOTEPHBIX CETSX,
HNmurannonHoe MmojaenupoBaHue, MHrerpanus aireOpanyeckoro M reoMeTpUYecKOro METOAOB B
o0y4yeHMH MaTeMmaTuke, HTepakTHBHBIE TEXHOJIOrMHM OOyueHHs Mmaremartuke, WHTepHeT-
TexHosioruu, MHdopmanuonHas Oe3omacHOCTb B 0oOpa3oBaHuM, MH(popMalMOHHBIE CHCTEMBI,
HccnenoBaTenbCekas ¥ MPOEKTHAS IESATEIFHOCTh B 00ydeHuN Marematuke, KommnbroTepHas rpaduka,
Komnbrorepnoe  mopnenupoBanue, KomnbrotepHsle cetd, Kpunrorpadguueckue  OCHOBBI
6esonmacHoctn, Metoauka oOy4deHus wuH(popMmaTuke, Meroauka oOydeHHs HWHPOpPMATHKE B
npodmIbHBIX Kiaccax, Meroauka oOydeHuss MaremMaTuke, MeToauka OOy4YeHHs Yydalluxcs
HECTaHJApPTHBIM METOJlaM pEILIEHUs MaTeMaTHYecKux 3ajad, MeToauka MOArOTOBKH K
roCcylapCTBEHHOM WMTOrOBOM aTTecTallMM IO MaTemaTuke, MeToauka NOArOTOBKM Y4YalllUuXCsl K
rOCYJapCTBEHHOH HWTOTOBOM arTectai 1o uWHpOpMaTuke, MeToauKa pelieHus 3aaad
MOBBIIIEHHONW TPYAHOCTU 1O MH(pOpMaTHKe, MeToabl pelieHns 3a/1a4 rocy1apcTBEHHOW MTOTrOBOM
aTTeCTallid IO MaTreMaTHKe, MeTOoIbl pemieHus 3agad 1o WHopMmatuke, MeToabl peuieHus
TPaHCLICHJICHTHBIX YPaBHEHMH, HEPAaBEHCTB M UX CUCTeM, MoaenupoBaHue B CHCTEMax
JUHAMHYECKOM MareMaTukd, HecrangapTHele METOAbl pEUIEHUS MaTeMaTH4YeCKUX 3ajad,
OntuMuzanuss M NOpojABHXKEHHE calToB, IIpakTukym 10 HHGOPMALMOHHBIM TEXHOJOTHUSM,
[Ipumenenune cucTteM JIWHAMHYECKOW MaTeMaTUKH B oOpa3zoBanuu, I[IporpammupoBanue,
IIpoekTnpoBaHnue UHPOPMALMOHHO-00pa3oBaTenbHON  cpenpl, Pa3zpaboTka HHTEpaKTUBHOIO
y4ueOHOro KOHTeHTa, PazpaboTka npuiioxenuit B Microsoft Visual Studio, PazpaboTka 351eKTpOHHBIX
00pa3oBaTeNbHBIX PECYPCOB M METOMKA UX OLEHKH, PereHne reoMeTpuuecKkux 3aaad cpecTBaMu
KOMIIBIOTEPHOTO ~ MojenupoBaHus, Pemenue 3agau mno kpunrorpaduu, Pemenue 3amay
MOBBIIIEHHOT'O YPOBHS CIIOKHOCTHU 1O anredpe, PemieHne 3ajay MOBBILIEHHOTO YPOBHS CIOXHOCTH
o reoMmerpuu, PerneHue 3agady MOBBILIEHHOTO YPOBHS CJIOKHOCTH IO TEOPUU BEPOSTHOCTEH,
Pemenne onuMmuaaHelx 3a7ad no MHGOpMartuke, PemieHne NpuKIaaHBIX 3a7ad MH()OpMaTHKH,
CBoOoaHoe mporpaMmmHoe obOecrieueHrne B 00pasoBanuu, CBOOOIHBIE HHCTPYMEHTAIbHBIE CHCTEMBI,
Cuctembl KOMIbIOTEpHOH MareMaTHkd, COBpEMEHHbIE TEXHOJOTMH B OOY4YEHHUH MaTeMaTHKe,
CoBpeMeHHBIII ypOK MaTeMaTukH, TeopeTuueckue OCHOBBI HH(POPMATHKH, TEXHOJIOTHH
JIOTIOJTHEHHOM W BUPTYaJdbHON pealbHOCTH, TEXHOJOTHUH pa3padOTKU MOOMIIBHBIX MPUIIOKEHUH,
TexHonorust pa3pabOTKM W METOJUKAa IPOBEAEHHUS DJJIEKTUBHBIX KYpPCOB M0 HH(OpPMaTHKE,
TexHonorus pa3paboTKu U METOIMKA IPOBEIEHUS SJIEKTUBHBIX KYpPCOB 110 MaTeMaTHke, UnCIeHHbIe
MeToibl, [IpoekTupoBaHue B cucTeMax aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSI.

8.2. Iloka3aTre/s ¥ KPUTEPHUH OLICHUBAHUA KOMIIETCHIMH, IIKAJIbI OLICHUBAHUS

B pamkax wu3yyaemMol JOUCHUIUIMHBI CTYAE€HT JEMOHCTPUPYET YpPOBHU OBIIAJICHUS
KOMITIETEHIUSAMMU:

IToBBIIIEHHBIN YPOBEHB:

3Ha€T U TOHUMAET TEOPETUYECKOE COJEpP)KaHWE AMCLUIUIMHBI, TBOPYECKH MCIIONIb3YET
pecypchl (TEXHOJIOTUH, CPEACTBA) JAJSl peuleHHs] NMPOoPecCHOHANbHBIX 3aj]lad; BIaJeeT HaBbIKaMU
pelIeHNs TPAKTUYECKUX 3aad.
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ba3oBbIi1 ypoBeHb:

3HAeT M NOHMMAET TEOPETHUYECKOE COJEpKaHHe; B JIOCTATOYHON CTeNeHH c(hOopMUPOBaHBI
YMEHHUSI TPUMEHATh Ha TPAKTUKE M TEPEeHOCHUTh M3 OJHON Hay4dHOH o0jactu B JpPYryio
TEOPETUYECKHE 3HAaHUS; YMEHHS W HABBIKM JIEMOHCTPUPYIOTCS B Y4E€OHOM M IPAKTUYECKOH
NESATEIbHOCTH; HMEET HaBBIKM OIICHWBAHUS COOCTBEHHBIX JIOCTMIKCHUH; YMEET ONpeAessTh
Ipo0JIeMbI ¥ TOTPEOHOCTH B KOHKPETHOH 00J1acT! PO eCcCHOHATbHOM e TEITbHOCTH.

IToporosslii ypOBEHbB:

IIOHUMAeT TEOPETHUYECKOE COJEp)KaHUe, MMEET IpeJCTaBlIeHHe O IpobsieMax, IMpoleccax,
SBJICHUSAX; 3HAKOM C TEPMHUHOJIOTMEN, CYHIHOCTBIO, XAPAaKTEPUCTUKAMM H3Y4aeMbIX SIBJICHUM;
JNEMOHCTPUPYET IPAKTUYECKUE YMEHMS NIPUMEHEHUs 3HAaHWM B KOHKDETHBIX CHUTYalUsAX
npodecCHOHATLHOM IS TEIILHOCTH.

VYpOBEHb HUXKE ITOPOrOBOTO:

UMEIOTCA MpOoOeNnsl B 3HAHWSAX OCHOBHOTO Y4YeOHO-TIPOIPaMMHOIO MaTepHala, CTYIEHT
JOIyCKaeT NPUHIUIHAIbHbIE OUIMOKH B BBIIIOJHEHUHU IIPETYCMOTPEHHBIX IPOrpaMMOil 3a1aHui, He
CIOCOOCH MPOAODKUTH OOyYeHHE WM MPHUCTYNUTh K NPO(ECcCHOHANBHON NEATETBHOCTH IO
OKOHYaHUU By3a 0€3 JOMOJHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIEH JUCIUILIIMHE.

YpoBeHb [IIxana oueHUBaHUA Il IPOMEKYTOYHOU [Ixana oueHuBaHusA
c(hOpMUPOBAHHOCTH aTTecTaluu no bPC
KOMIIETCHIIUU DK3aMeH
[ToBbIIICHHBIH 5 (OTIMYHO) 90 — 100%
ba3oBbrit 4 (xopor1io) 76 — 89%
[ToporoBsrii 3 (yIOBIETBOPUTEIHHO) 60 — 75%
Hioxe moporosoro 2 (HeyIOBJIIETBOPUTEIIHLHO) Huxe 60%

Kpurepuu onieHku 3HaHUI CTYJIEHTOB MO TUCLMILIAHE

OueHka Iloka3zaTenu

Otiaun4HO Teopernueckoe comepxaHue Kypca OCBOCHO MOJTHOCTHIO, HEOOXOIUMBbIE
HABBIKH Pa0OTHI C OCBOCHHBIM MAaTepUAIIOM COPMHUPOBAHEI, BCE
[Ipe1lyCMOTPEHHbIE MPOrpaMMoi 00ydeHus yueOHbIe 3aJaHHs BHIIIOJIHEHBI,
KaueCTBO UX BBIITOJIHCHHUS OIICHEHO YMCIIOM 0aJIOB, OJIM3KUM K
MaKCUMaJIbHOMY; CTYACHT IMOKa3bIBa€T MOJHBIC U TTyOOKHE 3HAHUS
[MPOrPaMMHOI0 MaTepuaia, JOTMYHO U apTyMEHTUPOBAHO OTBEYAET HA
BOIIPOCHI, ITOKA3bIBAET BBICOKUI YPOBEHb TEOPETUUYECKUX 3HAHUHN U
MMpaKTUYECKUX YMEeHUM. Ha sKk3aMeHe JaH MoaHbIi, pa3BEpHYTHIA OTBET Ha
[MOCTaBICHHBINM BOMPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHHUH 00
00BEKTE, TOKA3aTEIHHO PACKPHITHl OCHOBHBIE MOJIOKEHUS TEMBI; B OTBETE
[POCIEKUBAECTCS YETKAS CTPYKTYPA, JIOTUYECKAS TTOCIEA0BATENBHOCTD,
OTpakarollas CyIIHOCTh PACKPHIBAEMbIX MTOHATHI, TEOPUIA, SIBICHUM.
3HaHne 00 00bEKTe JEMOHCTpUPYETCs Ha (POHE TOHUMAHHUS €T0 B CUCTEME
TAHHOW HAYKW Y MEKJIUCIUTIIIMHAPHBIX CBS3CH.
Xoporo TeopeTnueckoe coaepKaHue Kypca OCBOEHO MOJIHOCTbIO, HEKOTOPbIE
[IPaKTUYECKHE HaBBIKUA PA0OTHI C OCBOCHHBIM MAaTEpUAIOM CPOPMUPOBAHBI
HEI0CTaTOYHO, BCE MPEyCMOTPEHHBIE MPOTPaMMON 00yUYEHUS 3aaHUS
BBIIIOJIHEHBI, HEKOTOPbIE U3 BBIITOJIHEHHBIX 3aIaHUI COZIepKaT
He3HAYUTENIbHBIE OIMOKK U HETOYHOCTHU. Ha sk3ameHe JaH MoJHBIH,
[Pa3BEPHYTHIN OTBET HA IOCTABJIEHHBIN BOIPOC, TOKA3aHO YMEHUE
BBIJICTIUTH CYIIECTBEHHbBIEC U HECYIIECTBEHHbBIE MTPU3HAKH, TPUYMHHO-
Clie/ICTBEeHHbIE CBsI3U. OTBET YETKO CTPYKTYPUPOBAH, IOTUUEH, U3JI0KEH B
TepMruHax Hayku. OHAKO JTOMYIIEHBI HE3HAYUTEIbHBIE OMUOKH HITH
HE0YEThl, HCTIPABICHHBIE 00YJYAIOIIIUMCSI C TIOMOIIBIO «HABOISIIINX
BOIIPOCOB.

MoaroTtoBneHo B cucteme 1C:YHusepcutet (000003511)



VYanosnerBoputensHo (TeopeTnyeckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIUMbIE
[IPAKTUIECKIE HABBIKUA PA0OTHI C OCBOCHHBIM MAaTEPUAIIOM B OCHOBHOM
chopMHUPOBaHBI, OOJBITUHCTBO MPETYCMOTPEHHBIX MPOrPaMMON 00yJIeHUS
y4eOHBIX 33JaHUI BBITIOTHEHO, HEKOTOPHIE BUBI 33JaHHI BBHITIOITHEHBI C
omnOKkamu. Ha sk3ameHe 1aH HeMOJIHBINA OTBET, JIOTUKA U
[10CJIeI0BATEIbHOCTh U3JI0KEHUSI UMEIOT CYIIECTBEHHBIC HAPYILICHHUS.
JlomnyiieHsl rpyOble OIIUOKU IPU ONPEENIEHUHU CYIIIHOCTH PACKpPhIBAEMbIX
[MOHSTHIA, TCOPUH, SIBIICHUH, BCIICJCTBIEC HETIOHUMAHHMS 00YJArOIIIUMCS UX
CYLIECTBEHHBIX M HECYILIECTBEHHBIX IIPU3HAKOB U CBsi3eil. B oTBeTe
OTCYTCTBYIOT BBIBOJIbl. ¥ MEHHE PACKPBITH KOHKPETHBIE TIPOSBICHUS
0000IIICHHBIX 3HAHUU HE TToKa3aHo. PeueBoe oopmieHue tpedyer
[MONPaBOK, KOPPEKIUH.

Heynosnersopurensno {Teoperndeckoe coiepkaHne Kypca OCBOCHO YaCTUIHO, HEOOXOIMMBIE
[IpaKTUYECKHE HaBBIKU PabOTHI HE chOpMHUPOBaHBI, OOIBIINHCTBO
[IPETYCMOTPEHHBIX MMPOTPAMMOI 00yUeHUsT yIeOHBIX 3a1laHuil He
BBHITIOJTHEHO, JIM0O KaueCTBO UX BBINOJIHEHUS OIICHEHO YHCIOM 0alljioB,
OJIM3KUM K MUHUMAIILHOMY; CTYJEHT JIOMYCKaeT IrpyObie OMOKY B
(hOopMyIIHPOBKaX OCHOBHBIX MOHSATHH TUCUUILUIUHBI U HE YMEET
MCIIO0JIH30BATh MOTYYCHHBIC 3HAHUS MPU PEIICHUN TUTIOBBIX MPAKTHUYECKUX
3anay. CTyAeHT JeMOHCTPHUPYET He3HAHUE OCHOBHOTO COZECPKaHUS
UCIIUIUTAHBI, 0OHAPYKHBAs CYIIICCTBCHHBIE MPOOEIBI B 3HAHUAX YICOHOTO
MaTepuaia, JOIMycKaeT IPUHIUITNATbHBIC OITHOKHI B BBIMIOJTHEHUN
[peiaraeMbIX 3a/I1aHH; 3aTPYyIHAETCA JIeJaTh BEIBOABI M OTBEYATh HA
TTOTIOJTHUTENIBHBIE BOIPOCHI MPEIoaBaTessl.

8.3 Bonpocsl, 3ajaHis TeKylIero KOHTPOJIA

Monyne 1: IlocTpoeHMe 5>i€eMEHTapHBIX MaTeMAaTUYECKUX MOJEIEH Ha OCHOBE
Qg QepeHInaTbHBIX YPaBHEHUH IEPBOTO MOPSAKA

I1K-1 roToBHOCTBIO peaan30BbIBaTh 00Pa30BaTebHbIEC IPOrPaMMBbI 10 Y4EOHBIM MpeIMeTaM
B COOTBETCTBHUH C TPEOOBaHUSAMH 00pa30BaTENbHBIX CTAHAAPTOB

1. Chopmynupyiite mnonsaTHe auddepeHInaIbHO MOJEeNu mpolecca WIM  SIBJICHUS.
[IpuBeaute anropuT™m coctaBiieHus: nud@epeHInanbHbIX YpPaBHEHUN MO YCIOBUSAM IPUKIATHBIX
3a/1ad.

2. W3 »sKkcmepuMEHTa HU3BECTHO, 4YTO CKOPOCTh pachaja paJloaKTHUBHOIO BEILECTBa
[IPONOPLMOHAIBHA €r0 KOJIMYECTBY B MOMEHT BpeMmeHHU t. IlocTpolite MareMaTH4ecKyr0 MOZECIb
pacnazia paJuoakTUBHOTO BellecTBa. OnpeaenuTe nepuoi nojypacnaia paauoakTHBHOTO BEIIECTBA.

3. B GmaronpusaTHBIX Ul pPa3MHOMKEHHS YCIOBHMAX HAaXOAMTCS HEKOTOpoe KoiuuecTBo NO
Oaxtepuil. 3 skcnieprMeHTa U3BECTHO, YTO CKOPOCTh Pa3MHOXKEHUS OakTepHil MpomopIHOHaIbHA
ux KojauuecTBy. [IocTpouTh MaTeMaTHUECKYIO MOJEIIb POCTa YUCIa OaKTepuil C TEYEHUEM BPEMEHU.
3a Kakoe BpeMsl KOJMYECTBO OAKTEpUN YBEIUYMUTCS B M pa3 MO CPABHEHHUIO C HAYaJbHBIM HX
KOJIMYECTBOM?

4. Teno, uMeroliee B HaA4aJbHBII MOMEHT BpeMEHH TeMmIiieparypy 7o MOMECTHJIH B Cpeny,
TeMIiepaTypa KOTOPOW MOAJEPKUBAETCA pPaBHON 7. DKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO TPHU
ONPEJIETICHHBIX YIPOILEHUAX CKOPOCTh U3MEHEHMs TEMIIEpaTyphl Tejla MPONOPLHUOHAIbHA PA3HOCTU
TEMIIEpaTyphbl Tella U TEMIIEpaTypbl OKpyXkaromen cpenbl. [locTpoliTe MaTeMaTHYECKyr0 MOJEIb
M3MEHEHUs TEMIIEPATyphl Tela C TCUEHUEM BPEMEHHU.

5. Cocya, momiaags S = S(h) momepeyHOro cedeHusi KOTOPOro €CTh M3BeCTHAs (YHKIIHS
BBICOTHI h, HamoJHEeH XMIKOCThIO 70 ypoBHsS H. B gHe cocynma mmeercst oTBepcTHe IUIOIAAU O,
yepe3 KOTOpOe€ KUAKOCTh BbITEKaeT. IocTponTe mMaremMaTMdecKyr0 MOJENb IMpoIecca MCTEYEHUs
KHUJIKOCTU uepe3 oTBepcTHe B cocyne. OmnpenenuTh BpeMms I, 32 KOTOPOE YpPOBEHb KHIKOCTU
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MOHU3UTCS OT HadaJdbHOTO TMOJoXeHuss H mo mpowusBoimsHOro () < h < H, m Bpems IMOJHOTO
OMNOPOXKHEHUS COCYAa.

[IK-4 crnocoOHOCTBIO UCHONB30BaTh BO3MOXKHOCTH  O0Opa30BaTENbHOW  Cpelsl s
JOCTUKEHHSI JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX PEe3yIbTaTOB 00YUEHUS U 0OecTieueHUs
KauecTBa y4eOHO-BOCIIUTATEIILHOTO MPOIEcca CPEICTBAMU MPETIOAABACMBIX YICOHBIX IPEIMETOB

. KakoBa poiap MareMaTHyeCKOro MOJEIMPOBAaHUS B peav3alluu  [PUKIATHOU
HaIlpaBJIEHHOCTH  IIKOJBHOrO Kypca wmaremaTuku? IlpuBeaute mnpuMepsl  MOCTPOCHHS
MaTeMaTHUYECKUX MOJENEH MO YCIOBUSM MPUKIAIHBIX 337a4 IKOJIBHOTO Kypca.

2. Jns 0OOCHOBaHMS KAaKUX 3aKOHOB (DM3MKHU INKOJBHOTO Kypca MOTYT HUCIOJIb30BaThHCS
muddepeHnmranbapIe MOAeTN?

3. Kakwue mporecchl onuchIBatOTCs AU epeHnnaIbHbIM ypaBHEHUEM SKCIIOHEHIIUATBHOTO
pocta uinu yobiBaHuUs?

4. BbInoJHUTE MaTEMaTUYECKYI0 IIOCTAHOBKY [UJIi MOJENIH, OMNHUCHIBAIOLIECH MPOIECC
OCTBIBAHMS YA HHKA.

5. BpInosiHUTE MaTEMAaTUYECKYK) MOCTAHOBKY JUIS MOJEJH, ONUCHIBAIOLIEH HCTEUYCHUE
KHUJKOCTH Yepe3 OTBEPCTHUE B COCY/I€ UMIMHAPUIECKON, KOHUYECKOW OpPMBI, a TaKkKe AJIs cocyla B
dbopme nomycdepsl.

Monynb 2: MaremaTiueckoe MoJeIUpoBaHue (PU3NIECKUX MPOLECCOB

[TK-1 TOTOBHOCTBIO PEaTu30BLIBaTh 00pa30BaTEILHBIC IPOrPAMMBI TI0 YIEOHBIM MpeIMeTaM
B COOTBETCTBUU C TpeOOBaHUSAMU 00pa30BaTENbHBIX CTAHIAPTOB

1. Kakoli BHJ mMMeeT ypaBHEHHE ABIDKEHHSI MAaTepHAIbHONH TOUYKM B nu(depeHIrnanIbsHON
dbopme? IlocTpouTh MaTeMaTHYECKYIO MOJIENb TOPHU30HTAIBHOTO JBMKEHHS Tella, KOTOpOE B
MOMEHT BpeMeHH ty HAXOMIIOCH B TOUYKE Xg M 00JIaalI0 CKOPOCTHIO Vo, €CITH, HaYWHasl C MOMEHTa t =
to, Ha Hero AEMCTBYET TOJIBKO CHUJIA CONTPOTUBIICHHS CPEIbl, MPOMOPIIMOHATbHAS CKOPOCTH (KBaJapaTy
CKOpPOCTH) JBMIKEHUS TENA.

2. B uem coctout crierupuka MaTeMaTU4eCKOro MOJICTUPOBAHHS BEPTHUKAIBHOTO JIBUKEHUS
TeJa ¢ y4eTOM CONpOTHBIIeHUs cpenbl. [IpuBenuTe nmpumepsl 3a/1ay, Ha ABHKEHUE TEla C y4YETOM
CONPOTUBIIEHUS CPEBI.

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

4. CdopmynupoBaTh KOHIIENTYaJbHYI0O W MAaT€MAaTHYECKYH) TIOCTAHOBKU [IJII MOJEIIH,
OMMCHIBAIOIICH MABM)KEHHE Tena, OpOIIEHHOTO TMOJA YIJIOM K TOpH30oHTY. I[loayuuTh TouHOE
AHATUTUYECKOE pEIICHUE 3a1a4uH.

5. Onucath MOAeTMpPOBaHKE KOIeOaHU MAaTEMaTUYECKOT0 U (pU3NIEeCKOro MasiTHUKA?

[IK-4 cnocoOGHOCTBIO HCIIONB30BAaTh BO3MOXKHOCTH  O0Opa3oBaTeIbHOM  Cpeibpl ISt
JOCTUKEHHS JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX Pe3yabTaTOB 00YUEHUS U 00ecTIeueHUs
KauecTBa y4eOHO-BOCIIUTATEILHOTO MIPOIIecca CPEACTBAMU MPEMOIaBAEMBIX YU€OHBIX MPEIMETOB

1. Pa3zpaboTaiiTe anropuT™ pelieHus 3ajJadyd O BBIHYXJICHHBIX KOJICOAHHSIX MasTHHKA MPHU
HaJU4YUU CHWJIbI BSI3KOTO COTNPOTHUBIICHHS M PEAIM3yWTE €ro Ha MEPCOHATBHOM KOMITBIOTEPE.
Hccnenyiite, kak BIMSeT YacToTa M aMIUTUTyAa KojieOaHWI TMOJABEcCa HA TMOBEACHHE MAasTHUKA.
ChopMynupyiiTe KOHIENTYAIbHYI0O U MaT€MaTHUECKYyI0 MOCTAaHOBKH JIJII MOJIEINH, OMHCHIBAIOIICH
CBOOO/IHBIE KOJICOAHHS CUCTEMBI.

2. Pa3paboraiiTe aliroput™m pemeHus 3aJa4yu O JBHWKEHUU Teja, OPOIIEHHOTO MO YIJIOM K
TOPU30HTY. BBHINIONHUTE aHANM3 pelieHus A CUCTEMBI 3aJauu ¢ ucnoiab3oBanuem cpeacts UKT.
Uccnenyiite, kKak BAUSIOT MapaMeTPhl MO Ha IBI)KCHHE Tea.

Monynb 3: MareMaTu4eckoe MOICTHPOBAHUE IKOJOTHIECKIX U OMOJIOTHUYECKUX MPOIIECCOB

[1K-1 roTOBHOCTBIO peann30BBIBaTh 00pA30BaTEIbHBIC MPOTPAMMEI 110 YYEOHBIM TIPEIMETaM
B COOTBETCTBUU C TpeOOBaHUSAMU 00pa30BaTENbHBIX CTAHIAPTOB

1. Kakue MaremaTuyeckue MOAENH JWUHAMUKUA YUCIECHHOCTH TOMYJSLIHWI BaM HM3BECTHBI?
[TocTpouTh MaTEeMaTHYECKYIO MOJENb JUHAMUKMA YHMCIECHHOCTH TMOMYJSALUKA B H30JIUPOBAHHOMN
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KOJIOHUH (MoJenb MainbTryca).

2. TlocTpouTh MaTEMaTUYECKYH0 MOJENb TUHAMHUKM YUCICHHOCTU MOMNYJSLHUHU B YCIOBHUSAX
KOHKYPEHTHOU 00pbOBI BHYTpH Nomysiiuu (MoJienb DepXrobeTa).

3. B pe3epByape uMeeTCs a KT BOJHOTO PacTBOPa COJIH, B KOTOPOM COAEpKUTCS b Kr comu. B
OIIpe/ieJICHHbII MOMEHT BPEMEHH BKJIIOUAETCS] YCTPOMCTBO, HENPEPBHIBHO MOJAIOLIEE B PE3EPBYApP €
KI' YUCTOM BOJIBI B CEKYH/1y U OJIHOBPEMEHHO YIAJIAIONIEE U3 HErO €KECEKYH/IHO ¢ KI pacTBopa. [Ipu
3TOM B CaMOM pe3epByape *KHUAKOCTb HEMPEPBIBHO NepememnBaercs. IlocTpouTs MaTeMaTHUECKyIO
MO/IEJIb U3MEHEHHUSI CO BPEMEHEM KOJIMYECTBA COJIU B PE3epBYyape.

4. B pe3ynbTaTe XMMHYECKON peakiuu Mexay BerectBamu 4 u B oOpasyercs BemectBo C.
[TocTponTh MaTeMaTHYECKYI0 MOJEIb MU3MEHEHMs KoiaudecTBa BemectBa C OT BpPEMEHHM, €CIIM B
MOMEHT BCTYIUICHHUS B PEAKLHUIO KOJIMYECTBA BEIIECTB A M B ObLJIM COOTBETCTBEHHO paBHHBI a M b.
CkopocTp peakuuy NponopuruOHaIbHA POU3BEACHHUIO PEAruPYIOIINX MAaccC.

5. IlocTponuTh MaTEMaTUUYECKYH0 MOJIENb ITUHAMUKHA YHCIEHHOCTU IOIYJALHUU B YCIOBHSIX
KOHKYpPEHTHOH 00pBhOBI IBYX momnyssiiui (Moaens Jlorku-BonbTeppa).

[IK-4 cnocoOHOCTBIO HKCIIONB30BATh BO3MOXHOCTH  OOpa3oBaTeIbHOM  cpeibl  JUist
JOCTUKEHHUS JINYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX PEe3yIbTaTOB 00YUEHUS U OOecTeueHUs
KayecTBa y4eOHO-BOCIIUTATEILHOTO IPOIIEcca CPEeICTBAMH MTPETIOIaBaEMBbIX YUEOHBIX ITPEIMETOB

1. Cdopmynupyiite NOHATHS MaTeMaTHYECKOM MOAENM U METOoJa MaTeMaTH4YeCKOro
MozenupoBanus. Kakoe onpenenenne MareMaTH4ecKol MOJENIN MOXKHO MCIIONIb30BaTh B IIKOJIBHOM
Kypce MaTeMaTUKH?

2. TlpuBeaute Kiaccu(UKAMIO MaTeMaTHYeCKUX Mojenel. OxapakTepu3yilTe OCHOBHEIC
BHUJIbI MaTeMaTH4eCcKUx wmojened. Kakue Tumbl Monened HUCHOJIb3YIOTCA B H3YyYaeéMbIX BaMH
TUCIMIUTNHAX (BKITFOYAs TUCIUTUIMHBI By30BCKOTO H/HITU IKOJIHHOTO Kypca)?

3. IlycTh B HEKOTOPOH MECTHOCTH OOMTAIOT ABE MOMYJSIUS KUBOTHBIX, IPUYEM KHUBOTHBIE
OJIHOM NOMYJISLIMU OTHOCSTCS K XMILHUKAM, a APYroil — K TPaBOSAHBIM, CIYXAIUM MHUILEH IS
XUIIHUKOB. [l omucaHusi MOJAOOHBIX CHCTEM «XHIIHUK-KEPTBa» HCIHOJNb3yeTcss Monaeib JIoTku-
Bonbreppa. Ilpemnoxure cucrtemy rumnore3, Ha OCHOBAaHMM KOTOpBHIX BoibTeppa 3amucai cBOrO
MareMaTU4yecKyr0 Mozenb. [IpoBeauTe KauyecTBEHHBIM aHalau3 MOJENH. BbINOMHUTE aHamu3
pEeLIEHHS 1JIsI CACTEMBI «XUIIHUK — )KE€PTBa» ¢ ncnoJib3oBanueM cpeacts MKT.

4. Pa3zpaboTaTh MOJENb U MPOTPaMMy Pa3BUTHUS MOMYJISIUU B Cydae OrPaHUYEHHOTO POCTa,
YTO CBSI3aHO C NIEPEHACEICHHOCThIO, HEXBATKOM NnuTaHus, 0osie3HsiMU. CKOPOCTh pOCTa MOMYJISALUN
YMEHBIIAETCS C YBEJIMUYEHHEM YHUCIEHHOCTH.

Monynb 4: MaremMaTuyeckoe MOJIETMPOBAHUE COLUATBHO-I)KOHOMUYECKUX MPOLIECCOB

[TK-1 TOTOBHOCTBHIO peanu30BbIBaTh 00pa3oBaTeNbHbIE TPOrPaMMBI IO YYEOHBIM MpeaMeTaM
B COOTBETCTBUU C TpeOOBaHUAMHU 00pa30BaTEeNbHbBIX CTAH/IapTOB

1. Toxox Y(t), momyueHHBI K MOMEHTY BpPeMEHHU t HEKOTOPOI OTPACIbIO, SIBISIETCS CyMMOM
unBectunui I(t) n Benmmumuel notpednenus C(t). [peamonaraercsi, 4TO CKOPOCTH YBEIHUYCHHUS
70X0/1a MPOMOpHHOHANbHAa BenuunHe wHBectHnui, C(t) mpeacraBiser (UKCHPOBAHHYIO YacTh
noxy4daemoro noxoxaa: C(t) = (1 — m)Y(t), rne m — Hopma nHBecTunMi. [TocTpOUTH MaTEMAaTHYECKYIO
MOJIETb POCTA JOXOJ0B OT MHBECTHULIHI.

2. Oxapakrepu3oBaTb MaTeMAaTHUYECKUE MOJENU JeMorpapuieckux mnporeccoB. [loctpouts
MaTEMaTHYECKYI0 MOJIENb 3a7jau ONPEACIECHUS KOJINYECTBA HACETICHNSI Ha ONPECIICHHYIO J1aTy.

3. TlocTpoiiTe HPKOHOMHYECKYIO MOJENb CIpoca U MPEAJoKEHUS B MNPEANOJIOKEHUH HX
JIMHEWHOMN 3aBUCUMOCTH OT LieHbl. [IpoBeanTe aHann3 u3MEHEHUs LIEH B 3aBUCUMOCTU OT Ha4aJIbHOU
IIEHBI TPU CIICAYIOIIMX MCXOMHBIX JaHHBIX: a = 3; b = 2; ¢ = 6; d = 8. Onpexnenure, B Kakux
npezesiax MOKET U3MEHSAThCS HayalbHas LEHa.

4. Tloctpouth MaTeMaTHMYECKyl0 MOJEIb TOHKM BOOPYKEHHS C YyY4E€TOM JABYX
npeanonoxenuit: 1) Crpana X Boopyxkaercs, oracasich HOTEHIIMAIBHON yrpo3bl BOWHBI CO CTOPOHBI
V, KoTopasi B CBOIO ouepe/ib, 3Has O pOCTE 3aTpaT Ha BOOPY)KEHHE CTpaHbl X, TaKKe yBEIMYHUBAET
pacxoabl Ha BoopyxkeHue. llpu 3ToM Kaxknas cTpaHa M3MEHSET CKOPOCTb POCTa BOOPYKEHUM
MPOMOPIMOHATIBHO YPOBHIO 3aTpat apyroi ¢ koddduimenTamMu npomnopionaibaoctd a u b (a> 0,
b > 0). 2) YUem Goxpmie TeKymuil ypoBEeHb PACXOJ0B KaXIOW CTpaHbl Ha 00OOpPOHY, TEM MEHBIIIE
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CKOpOCTH ero pocTa (K03 GUIueHTHI MPOMOPIMOHATIEHOCTH PaBHBI C M 0 COOTBETCTBEHHO).

5. Tloctpoutrh MaTeMaTHYECKYyI0 MOJENIb pOCTa BBIMYCKA MPOIYKUUU B YCIOBUSX
KOHKYpEeHIIUU. B 3Toil Mopmenu mpeamonaraeTcsi, YTO PHIHOK HE HACHIIIACTCS M IMPOTYKIUSI
npomaercst o 1ere P(q) = a — bg, rne a > 0, b > 0, g = q(t). Haiitu 3aKk0H W3MEHEHUS BBITyCKa
MPOYKIIMH, €CTH CKOPOCTh BBIMyCKA MPSMO MPOTOPIIMOHATbHA YBEIMUECHUIO WHBECTUIIUN U YacCTh
70X0/la OT peaan30BaHHOM mpoaykiuu B koiudectBe ((f) pacxomyercs Ha WHBECTHUIMH B
MPOU3BOACTBO PEATU3YEMOU MPOLYKLIHH.

[IK-4 cnocoOHOCTRIO HUCHOJB30BAaTh BO3MOXHOCTH  O0Opa3oBaTedbHOW Cpeibl s
JOCTUKECHHUSI JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX PE3yIbTATOB OOYUCHHS B 00CCIICUCHUS
KauecTBa y4eOHO-BOCIUTATEILHOTO MPOIECCca CPEeICTBAMU MIPENOAaBAEMbIX YUEOHBIX TPEIMETOB

1. IlpemioxuTe TEMATHKy IIKOJIBHBIX HCCIEIOBATEIBCKUX MPOEKTOB, B OCHOBE KOTOPBIX
JISKUT METOJT MAaTEMAaTUYECKOTO MOJICIIUPOBAHHSL.

2. Tlpemnokute NPUMEPHYIO MPOTPAMMY JJIEKTUBHOTO Kypca, COJEPKAHHE KOTOPOTO
HampaBlieHO Ha (GOpPMUPOBAHHWE HABBIKOB MAaTEeMAaTUYECKOTO MOJICIHPOBAHUS C IOMOIIbIO
Qg QepeHInanbHbIX yPaBHEHUH.

3. Kpeaut B aBectu Thicsiu pyOused B3sST Ha Tpu rona non 14% romosbix. Kakyo cymmy
HYKHO Oy/IeT IOTacUTh KPEAUTOPY, €CIIM HAKOMUTEIIbHBIC MPOIICHTH HAYUCIISIOTCS: ) KaXKIbIHA TOJI;
0) KaxIblil Mecsil; B) HenmpepbIBHO? OmnpeaenuTe, Kakas cXxeMa Ha4HCIEHUS MTPOLIEHTOB MO KPEIUTy
BBITOJIHA 3a€MILUKY?

4. TlpoBenuTe aHANOTHUIO MEXAY HEKOTOPHIMH IKOHOMHUYECKMMH 33JadyaMH M 3aJadeil o
MaTEeMaTHYECKOM MAasITHHKE.

5. [locTpouTh MaTeMaTUYECKyI0 MOJIENb pacpoCcTpaHeHus snuaemud. [Ipeamnomnaraercs, 4To
00J1e3Hb UMEET JUIUTEIBHBINA TIEPUOJI, B TO K€ BPEMS 3apayKEHUE MPOUCXOJUT JOCTATOYHO OBICTPO.
3apakeHHbIE TepenaloT MH(EKIHI BO BpeMsi KOHTAkTOB. IIycTh @ M N — YHCIO 3apak€HHBIX U
HEe3apaKCHHBIX B HaYaJIbHBIII MOMEHT BpeMEHHU. UHCIIO He3apaKeHHBIX YOBIBAET MPOIOPIIHOHATBHO
KOJIMYECTBY BCTpEY MEXAY TeMH U ApyruMu. HaillTu nuHamMuky uucia 3apaxeHHbIX B 3TOH MOJEIH.

8.4. Bonpochl MPOMEKYTOYHOM aTTEeCTALUA

Cenbmoii cemectp (Ix3amen, I1K-1, [TK-4)

1. OxapaxTepusyiiTe MOJEIUPOBaHUE KAaK METOJl Hay4yHOro nosHanusg. Chopmynupyiite noHsTHe
MaTeMaTHYeCKON MOJENIN U METOJ]a MATEMAaTUYECKOT0 MOIETUPOBAHUSI.

2. Cdopmynupyiite cBOMCTBAa M OCOOCHHOCTU IOCTPOCHUSI MAaTEMaTHYECKUX MOJieNei.

3. Ilepeuncnute OCHOBHBIE TpeOOBaHMS K MaTeMaTHYECKOW MOAETH M OCHOBHBIE OOJIACTH

IIPUMEHEHHSI MAaTEMaTHYECKOIO MOIEITMPOBAHUS.

KaxoBa ponp MaTeMaTHyeCKOro MOJEIUPOBAHMS B HAYUHBIX UCCIIETOBaHUIX?

[IpuBenure kimaccuduKalnio MaTeMaTHUYECKUX Mojenei. OxapakTepu3ylTe OCHOBHBIE BHJIbI

MaTE€MaTHYECKUX MOJENEM.

6. IlpuBenute mpumepsl MareMaTHUYeCKHX MOJENel NMPHUKIAaIHbIX 3a1a4. Kakoil mMaremarndeckuii

anmapart JIEKUT B OCHOBE ITOCTPOCHHSI MAaTEMaTHYECKOW MOJIEH B KaXKJ1I0M npumepe?

[lepeuncnure 3Tanbl MaTEMaTUYECKOTO MOAEINPOBaHUsl. OXapaKTepu3yuTe KaKbpli dTarl.

8. HazoBuTe OCHOBHBIE METOMABI peaau3ald MOEIEH, TNEepPeUnucIuTe WX JOCTOMHCTBA H
HeznocTaTtku. ChopMynupyiTe MOHITHE O BEIYUCIUTETBHOM SKCIIEPUMEHTE.

9. CdopmynupyiiTe OCHOBHBIE METOJIBI TOCTPOSHHSI MATEMATHIECKUX MOICTICH.

10. ITpuBeauTe mpuMepbl MaTeMaTHYECKUX MOJIENel, MOCTPOCHHBIX Ha OCHOBE (hyHIaMEHTAIbHBIX
ypaBHEHUH (PU3UKU.

11. OxapakTepusyiiTe MOCTPOEHHE MaTeMaTHMYECKUX MOJeliel Ha OCHOBE 3aKOHOB COXPAaHEHUs
(3aKOHA COXpaHEHMS MacChl, SHEPTUU, UMITYJIbCA).

12. OxapakTepu3yiTe HepapXHIeCKHi MOIXO0A K TOCTPOSHHUIO MOJICIICH.

13. OxapakTepu3yiiTe MeTOJl BapUALMOHHBIX MPHUHLUUIIOB MpPU TOCTPOSHUH MaTeMaTHUYECKUX
MOJIEIEMN.

14. TTpuBeauTe npUMep NOCTPOSHUS MAaTEMAaTHUECKOW MOJIENIM HAa OCHOBE METO/1a aHAJOTUH.

15. Chopmynupyiite noustue nuddepeHranbHoil Moaenu mpouecca win sBiaeHus. [Ipuseaure

o s

~
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QITOPUTM cocTaBiIeHUs TU(d(HepeHIINATBFHBIX YPAaBHEHUH 110 YCIOBHSIM MPUKJIATHBIX 3a/1a4.

N3 oskcnepumeHTa M3BECTHO, UYTO CKOPOCTh  pacmaja paJuOaKTUBHOTO  BEIECTBa
MPONOPIMOHATBHA €0 KOJIUYECTBY B MOMEHT BpemeHH t. [locTpolite MaTeMaTuyecKyto MOJAEIb
pacmaza paaMoakTUBHOrO BemecTBa. Ompenenure MepuoJ Mojypacnaia pagudoaKTHBHOTO
BELIECTBA.

B OunaronpusiTHeIX 71 pPa3MHOXKEHHSI YCIOBHUSX HAXOIUTCS HeKoTopoe KonuuecTBO Np
Oaktepmii. W3  oSKcmepuMeHTa  HM3BECTHO, YTO  CKOPOCTh  pPa3MHOXEHHs — OakTepuid
MPOMOpLMOHAIbHA HX KojJudecTBY. llocTpouTh MareMaTH4ecKylo Mojielb pocTa 4YHcia
OakTepuil ¢ TCUCHUEM BpEMEHH. 3a KaKoe BpeMs KOJIMYECTBO OAKTEpUil YBEIHUUTCS B M pas 1o
CPaBHEHHUIO C HAYAJIbHBIM UX KOJIMYECTBOM?

W3BecTHO, 4TO aTMOc(hepHOe AaBICHHE C BBICOTON yMeHbIaeTcs. [locTpouts MaTeMaTn4ecKyro
MOJICSIb M3MEHEHHWS [aBJICHHS p C BbicOTOM h Ham ypoBHem Mops. Omnucath BBIBOJ
OGapomeTpudeckor (HOpMyIIHL.

B pesepByape mmeercst a Kr BOJHOIO pacTBOpa COJIH, B KOTOpOM coxepxwurcs b kr comu. B
OMpEeNIeJICHHBII MOMEHT BpPEMEHHM BKJIIOYAETCS YCTPOWCTBO, HEIMPEPHIBHO IMOAaloliee B
pe3epByap ¢ KI UUCTOM BOJABI B CEKYHAY M OJHOBPEMEHHO YJANSIONIEe U3 HEr0 €XECEKyHJIHO C
Kr pactBopa. Ilpm 3ToM B camMoM pe3epByape XUAKOCTb HENPEPBHIBHO IEPEMEIINBAETCS.
[TocTpouTth MaTeMaTHUECKYIO MOJIETh U3MEHEHUS CO BPEMEHEM KOJIMYECTBa COJIU B pe3epByape.
Hexortopoit ¢upmoii peanusyercst NpPOAyKIHS, O KOTOpoil B MOMeHT Bpemenun t m3z N
MOTEHIIUAJIBHBIX TOKyMNaTeNnell 3HAIOT JUIIb X MoKymareiei. s yckopeHusi cObITa JaHbl
peKJIaMHbIe OOBSBIICHUS M MOCTEAYIOMas MHPOPMALIHS PACIPOCTPAHSIETCS] CPEIU MOKyHaTesen
MocpeACTBOM OOmeHUsl. MOXHO CUMTaTh, YTO CKOPOCTb M3MEHEHHs YHCIIa 3HAIOIIHUX O
MPOAYKIMKM TMOKYIaTeJed MpoNopLUOHaibHa KaK YMCIY X 3HAIOIIMX O TOBape, TaKk M YHUCITY
MOKyIarene, KoTopple O HeM He 3HaroT. [locTpoiiTe MareMaTH4ecKylo MOJEIb
pacnpocTpaHEeHUs PEKJIAMBI.

OxapakTepu3yiiTe MaTeMaTHYECKYI0 MOJENb CKOPOCTH H3MEHEHHs HHopManuu (MoIelb
I'apTmana).

Teno, uMmerolee B HayalbHBII MOMEHT BpeMEHH Temiieparypy 7o MOMECTHJIM B Cpeny,
TeMIiepaTrypa KOTOpOu MOAJIEPKUBACTCS paBHOU 1. DKCIEPUMEHTAIILHO YCTAHOBJIEHO, YTO MPHU
OTpECNICHHBIX YIPOILIECHUAX CKOPOCTh HM3MEHEHHsS TeMIepaTyphl Tela MPONOpLHOHAIbHA
pa3HOCTH  TeMIlepaTypbl Tejla W  TeMmieparypbl OKpyxkarwomed cpensl.  [loctpoiite
MaTEeMaTHUYECKYIO MOJIe]Ib U3MEHEHHS TeMIIepaTyphl Tella C TEUEHUEM BPEMEHHU.

Cocyn, wiommaznas S = S(h) momepeyHOro ceueHus: KOTOPOTo €CTh U3BeCTHAs (PYHKIIUS BBICOTHI N,
HaIoOJHEH KUAKOCThI0 A0 ypoBHA H. B ngHe cocyma mumeercs oTBepcTHe IUIOLIAAU G, Yepes3
KOTOPO€ JKHJIKOCTh BBITEKaeT. [lOCTpOMTh MaTeMaTHuecKyr0 MOJENb IpoIecca HCTEYCHUS
KUJKOCTU 4epe3 OTBepCcTHe B cocyne. Onpenenuts BpeMms i, 3a KOTOPOE YpOBEHb KUIAKOCTH
MOHU3HUTCS OT HAYaJbHOTO MoJokeHus: H no mpousBoiapHOro 0 < /& < H, U BpeMs MOJHOTO
OTIOPOXKHEHHS COCY/a.

[TocTpouth MaTeMaTUYECKyI0 MOJEIb HCTEUEHMsI KHJIKOCTU 4Yepe3 OTBEPCTHE B COCYJe
HUIMHIpHYecKol (opmbl. PaccMoTpeTh ciiydaw, Korha OCh LMIWHApPA TOPH3OHTAIbHAS U
BEpPTHKAITbHAS.

[TocTpouTh MareMaTHUueCKHME MOJIETM MCTEUYECHHUS JKHMJIKOCTH 4Yepe3 OTBEpCTUE B COCYJE
KOHUYeCKOW (GopMBbI U B cocyae, umeroniero ¢popmy noiychepsl. OnpeneanTsb BpeMs MOTHOTO
OTOPOKHEHUS COCY/IOB.

[TornomieHne CBETOBOrO IMOTOKA TOHKMM CJIOEM BOJIbI MPONOPLUOHAILHO TOJNIIMHE CJIOS U
MOTOKY, MaJIalollleMy Ha €ro MoBEepXHOCThb. [locTpouTh MaTeMaTHYeCKyl0 MOJIE€Nb HW3MEHEHUs
WHTEHCUBHOCTH CBETOBOTO ITOTOKA.

B 3aMKHYTyI0 »SJEKTPUYECKYIO II€lb MOCIEAOBATEIbHO BKIIOUEHBl HCTOYHUK TOKa C
anektpoasmkymeit cuimorr (BJIC) E(t), MeHsromiedics ¢ TeYeHHEM BpPEMEHH, aKTHBHOE
compoTuBieHue R © KaTymka ¢ WHAYKTUBHOCTBHIO L. IlocTponTh MareMaTHYecKyl0 MOAENb
W3MEHEHUs CHJIbI TOKa C TEUYEHHWEeM BPEMEHH, €CIM B HaudaJbHBIi MOMEHT BpEMEHHU OHa
paBHsu1ach HyIto. M3 kypca gusuku, u3BectHo, 4T0 E(t) = Uyer + Ugar, Te Uy — HamIpsbKeHUE Ha
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aKTUBHOM Yy4YacTKe LienH, BbIpaxkaemoe no 3akoHy Oma (Uy, = IR), a Uy, nmponopuuoHansHO
CKOPOCTH U3MEHEHHUS CUJIBI TOKA ¢ KOA(DPHUITMEHTOM MPOMOPIHOHATIEHOCTH L.

B pesynprare XxuMudeckoil peakuuu Mmexay BemectBamu 4 u B oOpasyercs BemectBo C.
ITocTponTh MaTEMaTHUYECKYI0 MOJENb U3MEHEHHs KOIMYECTBa BemecTBa C OT BpEMEHH, €CIH B
MOMEHT BCTYILICHHUS B PEAKIIMIO KOJMYECTBA BelIeCcTB A M B ObLJIM COOTBETCTBEHHO paBHbI a 1 D.
CKopocTb peakuy NponopurOHaIbHa IPOU3BENCHUIO PEArPYOIUX MACC.

Kakoii Bua uMeeT ypaBHCHHE IBIDKEHUS MaTepHalbHOW TOYKK B nuddepeHnmanbaoi hopme?
[TocTpouTh MaTEMAaTUYECKYH0 MOJEIb FOPU30HTAIBHOTO JBMKEHMS Tela, KOTOPOE B MOMEHT
BpeMEHHU tp HaXOIMIIOCh B TOUKE Xp U 00J1a7jalI0 CKOPOCTBIO Vo, €CIIM, HAaUMHAsg ¢ MOMeHTa t = 1o,
Ha HEro JEHCTBYET TOJBKO CHJIA CONPOTHUBIEHUS CpEAbl, IPONOPLUOHAIBHAS CKOPOCTU
JBUKEHUSI Tea.

[TocTpouTh MaTEMAaTUYECKYH0 MOJEIb TOPU3OHTAIBHOTO JBIKEHMS Tela, KOTOPOE B MOMEHT
BpeMEHHU ty HAXOAMIIOCH B TOUKE Xo U 00J1a7]aI0 CKOPOCTHIO Vo, €CU, HauuHasi ¢ MoMeHTa t = tp,
Ha HEro JACHCTBYET TOJBKO CHJIa CONPOTUBICHHS Cpelbl, NPONOPLMOHAIbHAS KBaapary
CKOPOCTH JIBUYKEHUS Tela.

IlocTpouTh MaTeMaTHYECKyI0 MOJENb NAJCHUS Tejla Macchl M, KOTOPOE B HadalbHbI MOMEHT
BpeMeHM t = tp HaXOIMJIOCh B TOYKE Xp M 00J1a/1a0 CKOPOCTBIO Vo, €CIM CHJIa COIPOTUBIICHUS
IIPONIOPLIMOHANIBHA KBAPAaTy CKOPOCTH JBUKCHMS TEIa.

[TocTpouth MaTeMaTH4eCKyt0 MOJENb MaJeHUsl Tela MAacChl M, KOTOPOE B HaYaJIbHbIII MOMEHT
BpeMeHHu t = fp HaXoIMJIOCh B TOYKE Xo U 00Jaano CKOPOCTBIO Vo, €CIM CHUJla CONPOTHUBICHUS
IIPOIOPLIMOHAJIEHA CKOPOCTH JIBUKECHHUSL.

Kakoll Bu1 umeer ypaBHEHME, OIUCBIBaIOlIee rapMoHUYeckue kosebanus? IloasemeHHoe Ha
MIPYKUHE TEJIO MAaccOd m, COBEpIIaeT KojieOaHMsI OKOJIO IMOJIokKeHUsI paBHOBecus. Iloctpouts
MaTeMaTHUYeCKyI0 MOJIeNIb JIBUXKEHUs Tena. PaccMoTpeTs ciaydan CBOOOAHBIX M 3aTyXarOLIMX
KoJIeOaHuH.

ITocTpouTh MaTeMaTHYECKYIO MOJIEb BBIHYKICHHBIX KojeOaHu B cpesie 0e3 CONMpOTUBIICHUS U
B CpEJIe C COPOTUBIICHUEM.

Onucate MOAETMPOBAHNE KOJIEOAaHUI MaTeMaTHYECKOTro U (PU3MYECKOro MasiTHUKA?

Kakue wmaremarunyeckue MOJENM JUHAMUKUA YHMCICHHOCTH NOMYJALMA BaM HM3BECTHBI?
[locTtpouTh MaTeMaTH4ECKYI0 MOJAEIb AVMHAMHUKH YHCICHHOCTH IMOIYJSLHUA B WU30JIMPOBAaHHOU
KoJIoHuU (Mozens Manbtyca).

[locTtpouTth MaTeMaTH4eCKYyl0 MOJEIb JUHAMUKHA YHCIEHHOCTH MOMYJSIIMM B YCIOBHSX
KOHKYPEHTHOI 00pbObI BHYTpHU NONMyssiiuu (Mojienb DepXiobeTa).

[locTpouTh MaTeMaTH4ECKyI0 MOJENIb JUHAMUKHA YHCIEHHOCTH MOMYJSIIMM B YCJIOBMSX
KOHKYPEHTHOI 00pbObI IBYX nomynsiuuii (Mmonens Jlorku-Bonbreppa).

OxapakTepu3oBaTh MaTeMaTHUECKHME MOJeNnu jaeMorpaduyeckux mporeccoB. I[locTpouts
MaTeMaTHYECKYI0 MOJIEb 3aJauu ONpeAesIeHUs] KOJIMYeCcTBa HACEJICHHS Ha ONPEICIIEHHYIO 1aTy.
ITocTpouTh MaTeMaTHUECKHE MOJENU: a) JUHAMUKM pOCTa HaceleHUs BO BpeMeHH; 0)
KOHKYPEHTHOM TMHAMKH POCTA; B) UCTOILEHUSI PECYPCOB.

[TocTpouTh MaTEMaTHYECKYIO MOJEIb CPasKEHUs IBYX apMuil (Moaens JlaHuecTtepa).

[TocTpouTh MaTeMaTHUECKYIO MOJIEb PACIIPOCTPAHEHUSI SITUIEMUH.

Hexoropass cymma neHer 4 mosoxkeHa B 0aHk mop % B roa. [locTpouTh mMareMaTHUYECKYIO
MOJIETb POCTA JIEHEKHOTO BKJIa/1a IIPH YCJIOBUH, UTO NMPUPALLEHUE HAYUCIIAETCS HEMPEPBIBHO.
Joxox Y(t), momydyeHHbIH K MOMEHTY BpeMeHH ! HEKOTOpOW OTpaciblo, SBISETCS CyMMOIl
unBectunui () u Bemmuunbl notpednaenus C(t). [Ipeamonaraercsi, 9TO CKOPOCTh YBEITMYCHUS
J0X0/1a MPOTOpIHOHaNbHA BetnynHe nHBecthimi, C(t) mpencrasiser GUKCUPOBAHHYIO YacTh
nonydaemoro jgoxoma: C(t) = (1 — m)Y(t), rme m — Hopma wHBecTHIMHA. I[locTpOUTH
MaTEMaTHYECKYI0 MOJIEIb POCTA JOXOI0B OT MHBECTHUILIMH.

[Myctp y(t) — 00beM MPOIYKIMH HEKOTOPOH OTpAaciiv, Pean30BaHHOW K MOMEHTY BpeMeHH f.
[Ipenmnonaraercs, 4ro BCs NPOM3BOAMMAsS OTPACIbI0 MPOAYKLUS pPEaNTU3yeTcs MO HEKOTOPOM
(UKCUPOBAHHOW IICHE P, T.C. BBIIOJHEHO YCJIOBHE HE HAachlaeMocTu peiHKa. I[lycte I(t) —
BEJIMYMHA WHBECTHUIIMI, HAIIpaBJICHHBIX HA paclIMpeHue npou3BoiacTBa. IIpenmosnaraercs, 4ro
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CKOPOCTh BBIITyCKa TMPOJYKIMH (aKceiepauus) MpONOpIHOHaIbHA BEITUYUHE WHBECTHIIUU.
[TocTpouTh MaTEMAaTHIECKYIO MOZEITh POCTA BBITYCKA MPOLYKITUH.

46. [TocTpouTh MaTEMaTUYECKYIO MOJEIb POCTa BHITYCKA MPOAYKIIMH B YCIOBUSX KOHKypeHLUH. B
ATON MOJENH TPEAIONIaraeTcsi, YT0 PHIHOK HE HACBHINIACTCS W TPOIYKIHS MPOJAETCS MO IICHE
p(q) =a-—bg, rne a >0, b >0, g = q(t). HaiiTi 3ak0oH W3MEHEHUS BBITYCKA TPOIYKIIUH, SCIIH
CKOPOCTh BBIITyCKa TPSIMO TPOTOPIHOHATIbHA YBEIHMUYCHHIO WHBECTHIMH M YacTh J0XOAa OT
peann3oBaHHON TpoayKiuu B koimdectBe ((f) pacxoayercs Ha MHBECTHLMH B IPOU3BOJICTBO
peanu3yeMoi MPOAYKIIUH.

47. CornacHo mozaenu CaMyasibCOHAa CKOPOCTh M3MEHEHUsI PHIHOYHOM ILIEHBI ) MPOMOPIIHMOHATIBEHO
HEYJIOBJICTBOPEHHOMY cIpocy. [lOCTpOoHTh MaTeMaTHYeCKyH MOJIENb JIMHAMUKU PHIHOYHOW
IIEHBI, €CJIM HEYIOBJICTBOPEHHBIN CIIPOC XapakTepusyercs Beipakenuem d(p) — s(p), rae d(p) = a
—bp, s(p) = o + PP, COOTBETCTBEHHO CIPOC U NPEATIOKEHUE MIPHU IIEHE p.

48. [TocTpouTh MPOCTEUIIYID MATEMaTHYECKYH0 MOJENIb  BOCHPOM3BOJACTBA  JOXOAa MU
MPOU3BOJILHOW  (QYHKIMU moTpediaeHus. [IpoBecT aHANWM3 MOJEIM MPH  Pa3IMIHBIX
COOTHOIICHUSIX MEXKIy TEMIIOM MpPUPOCTa TOTPEOJICHUS M TEXHOJIOTMYECKUM TEMIIOM
HAI[MOHAJILHOTO J0XO0/a.

49. ITpocTpoUTh MaTEMAaTHYECKYIO MOJICIb PHIHKA C TPOTHO3UPYEMbBIMHU IICHAMH.

50. [TycTh M3MEHEHNE YPOBHS aKTHBA ( MPOMOPIIMOHAIEHO PA3HOCTH MEXTY PETIOKEHUEM S U
cripocom d ¢ koaddunmrenTom npomnopiimonanbHocTh K (K > 0). [TycTs H3MEHEHUE IIEHBI p TaKKe
MPONOPIIMOHAILHO OTKJIOHEHHIO aKTHUBA (] OT HEKOTOPOTO (PUKCHPOBAHHOTO YPOBHS (o C
k03 durrenToM nponopioHansHocTd M (M > 0). [TocTpouTh MaTEMAaTHYECKYHO MOJICITH
BBIPABHUBAHHMS 1IEH 110 YPOBHIO aKTHBA (| IPH BHIICU3I0KECHHBIX PEIOI0KEHHSIX.

8.5. Meroanueckue MaTepuajbl, ONpedessiiOlIie NPOUEAYPHI OUEeHHBAHUS 3HAHMIA,
yMeHHii, HABBIKOB U (WJIH) ONBITA /IEATEIbLHOCTH, XaPAKTePHU3YIIMX 3Tanbl GopMHUPOBAHUS
KOMIIeTeHIN i

[TpomexyTouHas arTecTanus MPOBOAUTCS B OpME IK3aMEHa.

DK3aMeH M0 JUCIUILIMHE UMEET 1IeNb OLEHUTh ChOPMHUPOBAHHOCTh KOMIETEHIINM, TEOPETUUECKYIO
MOJITOTOBKY CTYZIEHTA, €r0 CIIOCOOHOCTh K TBOPYECKOMY MBIIIICHHIO, TPHOOPETEHHBIE MM HABBIKH
CaMOCTOSITENTLHOM paboOThl, YMEHUE CUHTE3UPOBATH IOJIyUCHHbIE 3HAHUS U MPUMEHATh HUX MPH
pELIEHUH IIPAaKTUYECKHUX 3a1ad.

[Tpu GamnbHO-PEUTHHTOBOM KOHTpPOJE 3HAHUN WTOTOBasl OIIEHKA BBICTABIAETCS C YYETOM
HaOpaHHOU cyMMBbI OAJIIOB.

CobecenoBanue (yCTHBII OTBET) Ha DK3aMEHE

Jnist oneHKH CHOPMHPOBAHHOCTH KOMITETEHIIMM TIOCPEICTBOM cobOecemoBaHus (yCTHOTO
OTBETa) CTYACHTY MpPEIBAPUTENHLHO MPEANaraeTcs mepeueHb BOMPOCOB WM KOMIUIEKCHBIX 3a/IaHUH,
MPEIoIaraloluX yYMEHHE OPHUEHTHPOBATHCSA B IMpoOiieMe, 3HAHWE TEOPETUYECKOro MaTepHala,
YMEHHUSI IPUMEHSTH €r0 B MPAaKTUUECKO Mpo(eCCHOHATBFHON IeATENbHOCTH, BIaJeHUE HABBIKAMH U
IMpruEMaMH BBIITIOJTHCHUA IMTPAKTUUCCKUX 3a)1aH1/1171.

[Tpu oieHKe TOCTHKEHUH CTYAEHTOB HEOOXOAUMO 0OpalaTh 0co60e BHUMaHUE Ha:

— YCBOGHHE NMPOTPAMMHOTO MaTepraa;

— YMEHHE u3JaraTh IporpaMMHBINA MaTepral HAYYHBIM S3BIKOM;

— YMEHHE CBA3BIBATH TEOPUIO C IIPAKTUKOW;

— YMEHHUE OTBeYaTh Ha BUJIOM3MEHEHHOE 3aJaHHE;

— BJIaJICHUE HaBBIKAMHU MTOMCKA, CHCTEMAaTU3allui HEOOXOIUMBIX HCTOUHHUKOB JIUTEPATYPHI IO
n3y4aeMoi npoodieme;

— yMeHHe 00OCHOBBIBATh MPUHSTHIC PEIICHUS;

— BJIAICHUC HAaBbIKaMU U MMPpHUEMaMU BBITIOJITHCHUSA MMPAKTHYCCKHUX SallaHI/II\/’I;

— YMEHHUE TOJKPEIUIATh OTBET ULUTFOCTPATUBHBIM MaTEPUATIOM.

Y CTHBIN OTBET HA AK3aMEHE

[Tpu onpeneneHuy ypoBHS TOCTHKEHUH CTY/IEHTOB Ha 9K3aMeHe HEOOXOJMMO 00paIiaTh
oco00e BHUMaHHE Ha CJIeTyoIIee:

MoaroTtoBneHo B cucteme 1C:YHusepcutet (000003511)



— JIaH TOJIHBIN, pa3BEPHYTHIM OTBET HA ITOCTABIECHHBIN BOIPOC;
— TIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBIISIONIASCI B CBOOOTHOM
OMEPUPOBAHUU MTOHSATUSAMH, YMEHUU BBIICIIUTH CYIIECTBEHHBIE M HECYIIECTBEHHbIE €TI0 PU3HAKH,
MIPUIMHHO-CIICJCTBEHHBIE CBSI3H;
— 3HaHUE 00 0OBEKTE IEMOHCTPUPYETCS Ha (JOHE IIOHUMAHUS €T0 B CUCTEME JIAaHHON HAYKU U
MEXIUCITUTIIMHAPHBIX CBS3CH;
— oTBeT (POPMYIIUPYETCSl B TEPMUHAX HAYKHU, U3JI0KEH JIUTEPATYPHBIM SI3BIKOM, JIOTHYEH,
JIOKa3aTelsieH, JEMOHCTPUPYET aBTOPCKYIO MO3HITHIO CTY/ICHTA;
— TEOPETUYECKUE MOCTYJIATHI MOJITBEPKAAIOTCS IPUMEPAMH U3 MPAKTUKHU.

[TucbMeHHast KOHTpOJIbHAS paboTa

Buibl KOHTPOIBHBIX Pa0OT: ayIUTOPHBIC, JOMAITHHIE, TEKYIIHE, YK3aMEHAI[MOHHEIE,
MUCbMEHHBIE, TpauIecKre, IPaKTUIeCKue, (PpoHTANbHBIC, HHIUBHIYAIbHBIC.

CucreMa 3aaHI MUCbMEHHBIX KOHTPOJIBHBIX PabOoT IOJIKHA:
— BBISABJIATH 3HAHMS CTYJECHTOB 10 TUCHUILINHE (pa3aeny TUCIHUILUIUHBI);
— BBISBJISTH MIOHUMAHUE CYIIIHOCTH U3YYaEMBIX MIPEAMETOB U SIBJICHUH, X 3aKOHOMEPHOCTEH;
— BBISIBIISATh YMEHHE CAaMOCTOSITEIIBHO JIENIaTh BBIBOJIBI M 0000IIECHNS,
— TBOPUYECKH MCIOJIb30BaTh 3HAHUS U HABBIKH.

TpeGoBaHMs K KOHTPOJBLHOH PabOTE IO TEMATHYECKOMY COJICPKAHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Takxe KOHTPOJIbHBIE PA0OTHI MOTYT BKIIIOUATh MEPEUCHb MPAKTUYECKUX 3a/IaHUH.

9. IlepeyeHb OCHOBHOM M IONOJTHUTEIbHOMH Y4eOHOH JTUTEPATYPHI

9.1 OcHoBHas JuTepaTypa

1 ®ununmnos, A. @. COopHuk 3a1a4 1o AuddepeHnnaibHbIM YpaBHEHUAM : yueb. mocodue /
A. ®. Ounmumnmos. — M. : Jlubpoxom, 2013. — 240 c.

2. Poibakos, K. A. O6sikHOBeHHbIe nuddepeHuansubie ypaBuenus: [Ipaktudeckuii kypc /
K. A. PeibakoB, A. C. SIkumoBa, A. B. ITanteneeB. — Mockga : Jloroc, 2010. — 384 ¢. — (HoBas
yHuBepcuTeTckas oubmuoteka). — URL: http://biblioclub.ru/index.php?page=book&id=84753.

3.bopucos, B. I'. IlpuxmagHele 3agauud TEOpHH OOBIKHOBEHHBIX TU(EpeHIaTbHBIX
ypaBHeHU. Mexanndeckoe JBUKEHHE [DIEKTPOHHBIN pecypc] : yuebHoe nmocobue / B. I'. bopucos.
— KemepoBo : KemepoBckuii rocymapctBeHHblii yHuBepcuter, 2015. — 130 c¢. — URL:
http://biblioclub.ru/index.php?page=book _red&id=481485&sr=1.

JlonoJIHUTeIbHAS JTUTepaTypa

1. T'ybaps, HO.B. BBenenue B wmaremaruueckoe mopenupoanue / FHO.B. TI'ybapp ;
Hammonaneneiii  Otkpeiteiii YHUBepcurer "MHTYUT". — MockBa : VHTepHET-YHUBEPCUTET

Wudopmanuonnsix  Texnomorwmit, 2007. - 153 c¢. : Tabm, cxem. — URL:
http://biblioclub.ru/index.php?page=book&id=233992.

10. Ilepevyens pecypcoB nHGOPMAITMOHHO-TEJIEKOMMYHHKAMOHHOM ceTn «AHTEepHET»

1. http://edu.ru - ®enepanbHbiii moptan «Poccuiickoit 00pa3oBaHHE.

2. http://eqworld.ipmnet.ru/ - «Mup MaTeMaTH4eCKHX YpaBHEHUI» — yueOHO-
oOpasoBarenbHas (pU3MKo-MaTeMaTuueckas OnbInoTeKa

11. Meroanveckue ykazaHHus 00y4aOIIMMCH 110 OCBOCHHMIO TUCHHUILINHBI (MOLYJI51)

ITpu ocBoeHMU MaTepHaa JUCHUIIMHBI HEOOXOAUMO:

— CIUIAaHUPOBATH U paCpCACInTb BpEMI, H€06XOI[I/IMO€ JJI U3YYCHUA OTUCHUILINHBI,

— KOHKPETH3HPOBATh JJIs ce0sl MJIaH N3Y4eHUs] MaTepuana;

— 03HAKOMUTHCS ¢ 00BEMOM M XapaKTEpOM BHEAyIUTOPHOM CaMOCTOSITENbHON paboThl AJis
IIOJIHOLIEHHOT'O OCBOEHUS KaX 101 U3 TEM I CLUIUIMHBI.

Cuenapuii u3ydeHus Kypca:

— npopaboTaiTe KaKIyI0 TeMy I10 MpeaIaracéMoMy HUKe aJlTOPUTMY JeHCTBUM;

— PperyasipHO BBITIOJNHSUTE 3aJaHUs JJIsI  CaMOCTOSITENIPHOW pabOThI, CBOEBPEMEHHO
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OTYUTHIBAUTECH TPEIIOIABATENIO 00 MX BHITIOJHEHHH,

— HM3y4UB BECh Marepuaj, NIPOBEPhTE CBOM YPOBEHb YCBOEHUS COAECPKAHMS AUCLUIUIMHBI U
TOTOBHOCTh K cJlade 3aueTa/sK3aMeHa, BBITIOJHUB 3aJaHWsi W OTBETUB CAMOCTOSTEIBHO Ha
IIPUMEPHBIE BOIPOCHI ISl IPOMEXKYTOYHOM aTTECTALIMH.

Anroput™ paboThI HAJ KaX/10i TEMOM:

— U3YYUTE COJIepKaHUE TEMbl BHAYalle IO JICKUMOHHOMY MaTepuaily, a 3aTeM IO JIPYyTruM
HMCTOYHHKAM;

— IPOYUTANTE JOMOIHUTENIBHYIO JIUTEPATYPy U3 CIIUCKA, IPEIJIOAKEHHOTO IPETOJaBATEIIEM;

— BBIITMIIUTE B TETPaJb OCHOBHBIC MOHATUS U KATETOPUH 10 TEME, UCIOJIb3Yys JEKIIMOHHBIN
MaTepuaid WM CJIOBAapH, YTO IIOMOXKET OBICTPO MOBTOPUTH MaTepuan IMpH MOATOTOBKE K
MIPOMEKYTOUYHOM aTTECTALINH;

— COCTaBbTE KpaTKUH IUIaH OTBETA IO KaXJIOMY BOIPOCY, BBIHOCUMOMY Ha OOCYXKICHHE Ha
ayJIUTOPHOM 3aHSTHH;

— IIOBTOPUTE ONPENEIECHUS TEPMUHOB, OTHOCSALIUXCS K TEME;

— MpOIyMaiTe MPUMEpPHI M WIUTIOCTPALIIH K 00CY>KICHHIO BOIPOCOB IO U3y4aeMoil Teme;

— moJ0epuTe IUTATHI YYCHbIX, OOLIECTBEHHBIX JIesATEeNeH, MyOIUIIMCTOB, YMECTHBIE C TOUKU
3peHust 00CyX)AaeMOi TPOOIEMBI;

— IPOJIyMBIBAlTE BBICKA3bIBAHUS 11O TEMAM, MPEVIOKEHHBIM K ayIUTOPHBIM 3aHSATHUSM.

PexomeHnaruu no pabote ¢ IUTEPATYpOil:

— 03HAKOMbBTECh C AHHOTALMIMHU K PEKOMEHJOBAaHHOM JIUTEpaType U ONPEIEIUTE OCHOBHOU
METO/, M3JI05KEHHsI MaTepraja TOr0 WIA NHOI'O UCTOYHMKA;

— COCTaBbTE COOCTBEHHBIE aHHOTAIIUU K IPYTMM HUCTOYHHUKAM, YTO ITOMOXKET MPHU MOJTOTOBKE
pedeparoB, TEKCTOB pedeH, MpH MOITOTOBKE K TPOMEKYTOYHOHN aTTeCTaIuy;

— BBIOEPUTE T€ UCTOYHHUKH, KOTOPbIE HanOoJee MOAXOAST ISl U3YyUSHHs] KOHKPETHOU TEMBI;

— mpopaboTaiiTe colepKaHue HCTOYHHKA, cHOpMyTHpyiTe COOCTBEHHYIO TOUYKY 3pEHHUS Ha
po0GsieMy ¢ OMOpoii Ha MOMyYEHHYI0 HH(POPMAIIHIO.

12. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIA
Peanuzamust yuyeOHOM mporpamMMbl OOECIIEUMBAETCS JOCTYINOM KaXKJIOro CTYAEHTA K
uH(OPMaILIMOHHBIM pecypcaM — JJIEKTPOHHON OubnnoTeke u ceTeBbIM pecypcam Untepuer. s
ucnons3oBanuss WKT B ydeOHOM Tmpoliecce WCHONB3YyeTCsS MPOTrpaMMHOE OOeCTeueHue,
MO3BOJISIFOIIEE OCYIIECTBIATh IOUCK, XPAaHEHHE, CHCTEMAaTU3allMI0, aHajdu3 M IPE3CHTALNI0
uH(popMalny, 3KCOpT HHPOpMauu Ha HU(POBbIE HOCUTENN, OPTaHU3ALMI0 B3aUMOJICHCTBHS B
peasbHOM M BUPTYyaJIbHOW 00pa30BaTeNIbHON Cpejie.
NunuBunyanbHble pe3ysibTaThl OCBOCHUS JUCIUIUIMHBI CTyJAE€HTaMU (UKCUPYIOTCS B
3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpejie yHUBEPCHUTETA.

12.1 IlepevyeHb NpOrpaMMHOro odecrevyeHust

1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuausepcuret [IPOD

12.2 Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Uudopmarmonno-npaBoBast cucrema «I'APAHT» (http://www.garant.ru)

2. CnpaBounas npaBoBas cucrema «Koncymnbrant [Tarocy (http://www.consultant.ru)

12.3 IlepevyeHnb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 JaAHHBIX

1. TIpodeccuonanpHas 6a3a maHHBIX «OTKpBITHIE AaHHBIE MUHHCTEPCTBA OOpa3oOBaHUSA U
nayku POy (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

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

3. Enunoe okHO mocTyma kK obpasoBaTensHabiM pecypcam (http://window.edu.ru

13. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUIIMHBI(MOLYJIs1)
Jns  npoBefeHHs — ayIUTOPHBIX  3aHATHH  HEoOXOIuM  CTaHAApTHBIM  HaAbop
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http://www.garant.ru/
http://www.consultant.ru/
http://открытые-данные.минобрнауки.рф/opendata/
http://znanium.com/
http://window.edu.ru/

CIEeLMANIN3UPOBAHHON y4yeOHOM Mebenu M ydeOHOro oOOpynOBaHHWS, a TaKXKe MYIbTUMEIUIHOE
o0opyZoBaHue A JAEMOHCTpAlMM Ipe3eHTauuil Ha Jekuusax. [ig mpoBefeHHs NpakTHUECKUX
3aHATHUH, a TAK)KE OPraHU3alMH CaMOCTOATENbHOM paboThl CTYIEHTOB HEOOXOAUM KOMITbIOTEPHBII
KJ1acc ¢ pabo4rMHu MecTaMH, 00ecrieurBaroIUMH BbIX0A B IHTepHeT.

WNunuBuayabHbIE pPE3yNbTaThl OCBOCHUS JUCHMIUIMHBI (UKCHUPYIOTCS B 3JICKTPOHHOM
MH(GOPMaLMOHHO-00pa30BaTENbHOM cpelle YHUBEPCUTETA.

Peanuzanus y4eOHOl mporpaMMbl 00ECIIEYMBACTCS JOCTYIIOM KaXJOro CTYACHTAa K
MHGOPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOH Ombnmorexe M cereBbIM pecypcam Murepner. s
ucnons3oBanuss UKT B ydeGHOM mporecce HEOOXOOMMO HAIWYHE MPOrPaMMHOTO obecreueHwUs,
MO3BOJISIIOIIET0 OCYLIECTBIIATh OUCK MH(pOpMaLuu B ceTu MHTepHeT, cucTeMaTu3aluio, aHaau3 U
MPE3eHTAIMI0 UH(OPMAIMH, SKCTIOPT MH(POPMAIIUK Ha IIU(PPOBBIC HOCUTEIH.

VYueOHast ayAuTOpUs A MPOBEACHUS 3aHATHHA JEKIIMOHHOTO THUIA, 3aHATUH CEMHUHAPCKOTO
TUIA, TPYNIOBBIX U HHIUMBUAYAIbHBIX KOHCYJIbTAllMH, TEKYIIET0 KOHTPOJII U INPOMEXYTOYHOI
aTTeCTAllHU.

[ToMerieHne yKOMIIEKTOBAHO CIIEUATN3UPOBAHHON MeOEIIbI0 U TEXHUYECKUMU CPEICTBAMU
o0Oy4eHusl.

OcHoBHOE 000py10BaHUE:!

HaGopel neMoHCTpalilmoOHHOrO OOOpYy/IOBaHMS: aBTOMAaTHU3MPOBAHHOE pabouee MECTO B
coctaBe (y4yeOHBIH MyJIbTUMEIUMHBIN KOMIUIEKC TpuOyHa, FapHUTYpa, MPOEKTOpP, UHTEPAKTHBHAsS
JI0CKa), MarHUTHO-MapKepHasi 10CKa.

YyeOHO-HarIsiIHbIE TOCOOUS:

IIpe3zenTanum.

YyeOHast aymuTOpHs ISl IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO THUIIA, 3aHATHI CEMHUHApPCKOTO
TUIA, TPYNIOBBIX U WHAMBUAYAIbHBIX KOHCYJbTALMM, TEKYILIETO KOHTPOJIA M MPOMEXYTOUHOU
aTTeCTalllu, KypcOBOTO MPOEKTUPOBAHHUS (BBIIOTHEHUSI KYPCOBBIX PadoT).

JlabopaTopust BHIYMCIUTENLHON TEXHUKU.

[TomemieHne  YKOMIUIEKTOBAHO  CHEIHATU3UPOBAHHON  MEOENbl0 M TEXHUYECKHMHU
CpeacTBaMH O0y4YEeHHUSI.

OcHoBHOE 000pyI0BaHUE:

HabGopsl nemMoHCTpalliOHHOTO O00OpYHOBaHUS: aBTOMaTHU3WPOBAaHHOE padouee MeCTo B
cocTaBe (CHCTEMHBIH OJIOK, MOHUTOp, KJIABUATypa, MbIlIb, KOBPHUK), IPOEKTOP, SKPaH, MArHUTHO-
MapKepHas JocKa, KoJoHKM SVEN, HaynIHUKH.

JlaGopaTopHoe 00OpyJOBaHUE: aBTOMAaTU3MPOBAHHOE pabouee MecTo (kommbloTepbl — 11
IIT.).

Y4eOHOo-HarIsIIHbIE TOCOOUS:

IIpe3eHTanuu.

[TomerieHus 17151 caMOCTOSITEBHON pabOTHI.

[TomemnieHne  YKOMIUIEKTOBAaHO  CICIUATU3UPOBAHHOH  MeEOENbl0 W TEXHHYECKHUMH
CpeAcTBaMU O0Y4EHHSI.

OcHoBHOE 000pyI0BaHUE:

HaGopel J1eMOHCTpPAIllMOHHOTO O00OpY/IOBaHUSA: aBTOMAaTHU3UPOBAHHOE pabodyee MeCTO B
cocrtaBe (y4eOHBI METOJUYECKHH KOMIUIEKC TpuOyHa, MPOEKTOp, SKpaH), MapKepHas [0cCKa,
kosoHku SVEN.

Y4eOHO-HArIS AHbIE TTOCOOUS:

IIpe3eHTanuu.

[TomerieHue s CAaMOCTOSITENTEHOM paOOTHI.
YurtanpHbIN 3aJl.
[TomemeHne  yKOMITJIEKTOBAHO  CICHUATM3UPOBAHHOW  MeEOENbl0 W TEXHUYECKUMU
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CpeAcTBaMU O0YYEHHUSI.

OcHoBHOE 000pyI0BaHUE:

KoMmmbploTepHas TEXHHUKAa C BO3MOXKHOCTBIO TONKIIOUEHUS K ceTu .«HTepHeT» U
obecrieueHeM JIOCTyNa B AJIEKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CpPely YHHUBEPCUTETA
(xommbroTep 10 mIT., MpoekTop ¢ dKpaHoM | mMmT., MHOTOQYHKIIMOHAIBHOE yCTpoWcTBO | miT.,
npuHTep 1 mT.)

Y4eOHO-HATIISITHBIE TOCOOUS:

Y4eOHUKM U y4eOHO-METOJUYECKHE MOCOOMs, TMEePUOIUYECKUE H3JaHMs, CIpaBOYHAs
JIUTeparypa.

CTeH/pl ¢ TEeMAaTUYECKUMU BBICTAaBKAMH.
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