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1 Heab u 3aaun U3yYeHUS JUCHUNINHbBI

lenp u3ydeHUs AUCHUIUIMHBI - (OPMUPOBAHUE Yy CTYAEHTOB TEOPETHUECKUX 3HAHUN H
MPAKTUYECKUX YMEHUH B 00JacTH MaTEeMaTHYeCKOro MOJICIMPOBAHUS, OBJAJCHHE METOJaMU
MOCTPOEHUS U UCCIEA0BAHUS MATEMATUYECKUX MOJIEIICH.

3ajaun JUCHUILIIUHBIL:
- U3yYECHHUE TEOPETUYECKUX OCHOB MAaTEMATUYECKOTO MOJICIIMPOBAHUS;
- (opMHUpOBaHHE Yy CTYJECHTOB YMEHHUS CTPOUTh MaTEMaTHYECKHE MOJCIU MPUKIAJHBIX 33134 U3
Pa3NUYHBIX 00JaCTe HAyYHOTO 3HAHUS;
- 0o0y4yeHHE MPUMEHEHHIO TEOPHH OOBIKHOBEHHBIX UG (hepeHINaTbHbIX YpPaBHEHUI K PEIICHUIO
3a/1a4 MOACIUPOBaHUS (PU3UIECKHX, OUOJIOTHUECKUX, COITUATbHO-3KOHOMUYECKHX MTPOIECCOB;
- (QopmupoBaHue y CTYAEHTOB NpEACTaBICHUA O AUPPEpeHIUaNbHBIX YPaBHEHHMSIX Kak
MaTEMaTHYeCKUX MOJENAX SBJICHMA U TMPOIEeccoB, (OPMUPOBAHHWE YMEHHUS COCTaBJISATh
g depeHIMaTbHbIC YPABHEHUS IO YCIOBUSM MPHUKIAIHBIX 331a4;
- (dopMupoBaHHE YMEHHUS MPUMEHSATh KOMITBIOTEPHBIC TEXHOJOTHUH JJII MaTeMaTHYeCKOTro
MOJIETIMPOBAHMS IPOLIECCOB U SBJICHUI;
- peanu3anus BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBsI3el ¢ (DM3HKOM, OMOIOTHEH, IKOHOMUKOM
U ap.;
- TOATOTOBKA CTYJACHTOB K HCIOJIb30BAHUIO TEOPETHUUECKHMX 3HAHWUW W MPAKTUYECKUX YMEHHI B
00JIaCTH MaTEMAaTHIECKOTO MOACTHPOBAaHUS B Oyayieit mpodeccHoHaNbHOM e TeTbHOCTH.

2 Mecto nucuumiuHsbl B ctpykrype OITIOII BO

Juctunmmaa K.M.06.09 «MartemaTtnyeckoe MOJICITUPOBAHUE» OTHOCUTCA K 00sA3aTeIbHOU
4yacTy y4yeOHOro IjIaHa.

JucuunnuHa u3ydaercs Ha 5 kypce, B 10 cemectpe.

Jnst m3ydeHus AUCHUIUIMHBI TpeOyeTcs: HMMETh 3HAHUS W yMEHHS, NPHOOpPETCHHBIC B
pe3ylnbTaTe OCBOGHUS MPEIUISCTBYIOIUX JUCHUIUIMH: MaTeMaTHYeCKWil aHanmu3; anredpa;
muddepeHManbHble YpaBHEHUS; CBElIEHUs M3 Kypca (U3MKU M JPYTUX €CTeCTBEHHOHAYYHBIX
JUCIUTLINH.

Nzyuenuto aucuurummael  «MaTeMaTHYeCKOe MOJICIMPOBAHUE» TPEIIIECTBYET OCBOCHHUE
JUCLUIUINH (TIPaKTUK):

Anrebpa u TeopHs UuCen,

MaremaTudecKkui aHaJIN3;

JudpdepeHnnanbHble ypaBHEHUS;

KomnerorepHoe MmoaenupoBaHue.

OcBoeHHME MUCHUIUIMHBI «MaTeMaThu4eckoe MOJEIUPOBAHKUE» SBISETCS HEOOXOAUMOM
OCHOBOM JIJIs1 TOCTIEAYIOIIETO U3YUCHHS TUCIUIUINH (TTPAKTHUK):

[ToaroroBka k ciaue u caada rocyJapcTBEHHOTO IK3aMeHa.

Ob6nacTb npodeccHoHanbHON ASSITENFHOCTH, HA KOTOPYIO OPHEHTUPYET AUCIUILINHA
«MaremaTnueckoe MojaenupoBaHuey, Bkitodaer: 01 OOpa3zoBanue U Hayka (B cepe TOIIKOIBHOIO,
HAYabHOTO OOINEro, OCHOBHOTO OOIEro, CpeaHero oomero oOpa3oBaHus, MPOGECCHOHATHLHOTO
oOyueHus1, TpodheCCHOHATBFHOTO 00pa30BaHus, TOMOTHUTEILHOTO 00pa30BaHNUs)..

Tumel 3amauy u 3amaud TOPO(ECCHOHANBHOM AESITENTbHOCTH, K KOTOPBIM TOTOBUTCS
oOydJaronuiics, onpeeaeHbl yaeOHBIM TTAaHOM.

3 TpeboBaHus K pe3yJibTaTaM 0CBOECHUS TUCHUIIIHHBI
[Iporuiecc n3yueHus: AUCIUILTUHBI HATIPaBlIeH Ha POPMHUPOBAHUE CIEAYIOIUX KOMITETESHITHI:

Komnerenuus B coorsercrsuu ®I'OC BO

NHaukaTopsl 10CTHKEHHUS Oo0pa3oBaTte/ibHbIC Pe3YJIbTAThI
KOMITeTeH I

I1K-14. CniocoGeH ycTaHABIUBATH COJepsKaTe/bHbIe, METO10JI0THYecKHe U MUPOBO33peHYeCKHe
CBSI3H NPeIMeTHOM 00,1aCTH (B COOTBETCTBHH ¢ NPO¢uIeM H YPOBHEM 00y4eHHsI) CO CMEKHBIMH
HAY4YHBIMH 00/1aCTAMH.
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I1K-14.1 ®opmupyer 3HaTh:

MCKIUCHUIITIMHAPHEBIC CBA3U - MCXKIUCHUTIIIMHAPHBIC CBA3W MATCMATUYCCKOT'O MOACITIUPOBAHUA
MAaTCMAaTUKHU C MpCAMETaMU C IMpeaAMCTaM CCTCCTBCHHOHAYYHOI'O ITUKJIA;
CCTCCTBCHHOHAYYHOT O LIUKJIA. YMCTh:

- IPUMEHATh MaTEMaTHYECKHUH anmapar TeOpHH OOBIKHOBEHHBIX
g epeHInaIbHbIX YPaBHEHUH K PEIICHUIO 3a1a4
MOJIETTMPOBAHUS (PU3UIECKHIX, OMOIOTHUECKHX,
COIMAJIbHO-9KOHOMUYECKHUX TPOLIECCOB;

BJIAJICTh!

- HaBBIKAMU PEIICHUs MPHUKIIAJHBIX 337a4 U3 Pa3IMYHbIX 001acTen
HAYYHOTO 3HAHUS, TPUBOAIINX K OOBIKHOBEHHBIM

g epeHIaIbHBIM YPaBHEHUSIM U UX CHCTEMaM.

IIK-3. Cnioco0eH peajin3oBbiBaTh 00pa3oBaTe/ibHbIe IPOrpaMMbl Pa3JIMYHbIX YPOBHEI B
COOTBETCTBHMH € COBPEMEHHBIMHU MEeTOAUKAMHU U T€XHOJIOTUSIMU, B TOM YHCJIe
HHG(pOPMANIMOHHBIMHU, VI 00ecreYeHHsl Ka4eCcTBAa y4eOH0-BOCIIUTATEILHOI0 Ipouecca.

negarornyecCkas 1eTeJIbHOCTb

[1K-3.2 OcymiectBiser oT00p 3HATh:

MIPEAMETHOTO COJEPKaHMUSI, - IOHATHE MAaTEMAaTHYECKOW MOJICTIH U METO/Ia MaTEMaTHIECKOTO
METO/IOB, IPUEMOB U MOJICIIMPOBAHUS, CBOMCTBA MAaTEMAaTHUYECKHX MOJIEIICH,
TEXHOJIOTHH, B TOM YHCJIC 0COOCHHOCTH TTOCTPOEHUS U UCCIICIOBAHMS MaTEMaTHICCKUX
nH(pOpPMAIIMOHHBIX, 00YUYECHHUS, MojIelIel, KilacCu(PUKaIUI0 MaTEMaTHIECKUX MOJICIICH, dTarbl
OpraHU3aIMOHHBIX (GOpM MaTeMaTU4YeCKOr0 MOJICITUPOBAHMS;

yueOHBIX 3aHATUH, CPEICTB YMETB:

JUArHOCTHKHU B COOTBETCTBUU C |- CTPOUTh MaTeMaTUUECKHE MOJIEIN MPUKIAJIHBIX 337124 U3
IUTAHUPYEMBIMH PE3yJIbTaTaMH | Pa3JIMYHBIX 00JIACTEH HAYYHOI'O 3HAHUS;

00y4eHusI. - IPOBOAUTH AHAJIU3 U UCCIIEIOBAHUE MOCTPOCHHBIX

MAaTEMATUYCCKHUX MOﬂeHeﬁ;

- UCIIOJIb30BATh KOMIIBXOTCPHBIC TCXHOJIOTUH JJISI IOCTPOCHUSA U
HUCCICIOBAaHUA MAaTCEMATUICCKUX MO}IGJ’IGI\/'I;

BJIAJACTh:

- HaBbIKaMH ITOCTPOCHUA U UCCICIOBAHUA MATCMATHICCKUX
MOI[CJ'ICI\/'I IMponeCcCoB 1 HBHGHHﬁ;- HaBBIKaMU HCIIOJIb30BaHHUA
MCTOHOB JUCHUINNIMHBI B KAYECTBC MHCTPYMCEHTA pCajin3alilun
06pa3OBaTeJ'IBHBIX nporpaMm B COOTBETCTBUH C COBPEMCHHBIMU
METOJHUKAMU U TCXHOJOTUAMMU JJIA oOecIeyeHns KauecTBa
y‘Ie6HO-BOCHI/ITaTCJ'IBHOFO mnmpomnecca.

[1K-3.4 ®opmupyet 3HATh:

MI03HABATEIbHYI0 MOTHBAIIUIO - OCHOBHBIE IOHSTHS, HJIEH, METO/Ibl MATEMaTHYECKOTO
00y4JaroNIMXCs K MaTEMaTUKE U | MOJICTTMPOBaHUsI Ui (POPMHUPOBAHHS TO3HABATEIHLHOM
uH(pOpMaTHKE B paMKax YPOUYHOH |MOTHBALMU OOYUYAIOIIUXCS K U3YYCHUIO MATEMATHKH U

¥ BHEYPOYHOM JEATEILHOCTH. uH(pOpMATHKY;

YMETb:

- IPUMEHSITH MOJIyYCHHBIC B X0 U3y4CHUS TUCIUTUTUHBI 3HAHHS
B Oyayiei npodeccuoHanbHOM AesITeTbHOCTH IS
(bopMUpOBaHUS MMO3HABATEILHON MOTHBAIIMK O0YYAIOIIUXCS K
MareMaTuke 1 HHpopMaTuKe;

BJIQJICTh:

- HAaBBIKaMH MCIIOJIb30BAHUS METOJIOB TUCIIUTUIMHBI TS
(opMUpOBaHUs TO3HABATEILHON MOTHUBAIIMU O0YYaIOIINXCS K
MareMaTuke u HHpopmaTuke.

ITK-6. Cnoco0eH npoeKTHPOBaTh COlep:KaHue 00Pa30BaTEeJIbHbBIX IPOrPAMM U HX 3JI€MEHTOB.
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IMPOCKTHAA A€ATCIbHOCTD

IT1K-6.1 YuacTtByer B
IPOEKTHPOBAHUU OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX
00pa30BaTeNbHbBIX IPOrPaMM.

3HATh:
- OCHOBHBIC IIOHATHUA, UICH, METOAbI MATCMATHUYCCKOI'O
MOACIINPOBAHUA AJIA ITPOCKTUPOBAHUA COACPIKAHUA OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX 00pa30BaTEIbHbBIX IPOTPAMM;

YMETh:

- IPUMEHSITH MOJIYYCHHBIC B X0JI€ U3yUCHUS TUCIUTUTUHBI 3HAHUS
B Oynyiieit mpopecCHOHATBHON ASSITeTbHOCTH ISt
MPOCKTUPOBAHUA COACPIKAHNA OCHOBHBIX U HOII.
00pa3oBaTeNbHBIX IPOrPAaMM, HAPABJICHHBIX Ha (POPMHUPOBAHNE
yYMEHHSI CTPOUTHh MaTeMaTUYECKHUE MOJICITU MPHUKIIATHBIX 33724,
BJIAJICTh:

- HaBbIKaMH1 ITPUMCHCHUSA TCOPCTUICCKUX 3HAHUU U MPAKTUYCCKUX
yYMEHHIA B 00J1aCTH MATEMaTHYECKOTO MOJICTUPOBAHUS IS
POEKTUPOBAHUS COJICPKAHUSI OCHOBHBIX U JOMOJIHUTEIBHBIX
00pa3oBaTe/IbHBIX IPOTPAMM U HX JJIEMCHTOB.

IIK-7. Cnnoco0eH nNpoeKTHPOBATH HHAMBUAYAJIbHbIC 00pa3oBaTe/bHbIe MAPIIPYThI
00yYaloIMXCA MO NMPenogaBaeMbIM Y4eOHbIM MpeIMeTaM.

NMPOEKTHasI 1€ATCJIbHOCTb

[1K-7.1 Pa3pabarsiBaet
WHIAUBUIYaIbHO
OpUEHTUPOBAaHHBIEC yueOHbBIC
MaTepuaibl 0 MaTeMaTHKe U
MH(pOpPMaTUKE C YIETOM
WHIMBUIYATbHBIX OCOOCHHOCTEH
00yJaromumxcs, uX 0CoObIX
00pa3zoBaTelIbHBIX MOTPEOHOCTEH.

3HATH:
- OCHOBHBIE IPUHIIUIIBI U TTOAXO/IbI K POSKTUPOBAHUIO
WHAUBUAYAIbHO OPUEHTUPOBAHHBIX YU€OHBIX MAaTEPUAIIOB IO
MaTeMaTHYECKOMY MOJICTUPOBAHUIO C YYETOM UHIUBUYaTbHBIX
0COOEHHOCTEN 00yJaroImuxcs, uX 0CO0bIX 00pa30BaTEIbHBIX
MOTPEeOHOCTEH;

YMETh:

- IPUMEHATH TEOPETHUECKUE 3HAHUS U MPAKTHUECKUE YMEHHUS B
00JacTy MaTeMaTHYeCKOr0 MOJICTUPOBAHUS JIJISl TIOBBIIIICHUS
KayecTBa MaTeMaTHYeCKoro 00pa3oBaHUs IIKOJIbHUKOB, YCUJICHUS
MIPUKJIATHON HAMTPABICHHOCTH MaTEMATHKU U pealn3aliu
MEKIPEIMETHBIX CBSI3EH;

BJIAJICTh:

- HaBbIKaMH Pa3pabdO0TKN MHIUBUAYAIFHO OPUEHTHPOBAHHBIX
y4eOHBIX MaTepUaoB 10 MaTEMaTHUYECKOMY MOJICITMPOBAHHUIO. .

[1K-7.2 IIpoekTupyert u
IPOBOJIUT WHNBUyabHbIC U
IPYIIOBBIC 3aHSITHUS 110
UH(pOpMATHKE U MAaTEMaTHKE IS
00yJaromuxcs ¢ 0COOBIMU
o0pa3oBaTeNbHBIMU
NOTPEOHOCTAMH.

3HATh:
- OCHOBHBIE TIPUHIIHITBI ¥ TIOJIXO/IbI K TPOEKTUPOBAHHIO
WH/IMBUYAJIbHBIX W TPYIIIOBBIX 3aHATUH 110 HH)OpMATHKE U
MaTeMaTHKe JIJIsl 00y4arouuxcsi ¢ 0coObIMU 00pa30BaTEIbHBIMU
MOTPEOHOCTAMU;

YMETh!

- IPUMEHSATH MOJIYYEHHBIE B X0J1€ U3yUECHUS AUCIUTUTNHBI 3HAHHS
B Oynytieit mpodeccuoHaabHOM ASSITEIBHOCTH JUTsl OPTaHU3aIAN 1
MIPOBE/ICHUS] HHIUBUIYATbHBIX U TPYITIOBBIX 3aHSATHHA MO
nH(pOpMATHKE U MAaTEMATHKE JJISI O0yUJaIOIIUXCS C OCOOBIMHU
00pa3oBaTeNbHBIMU MOTPEOHOCTIMU;

BJIAJICTh:

- HaBbIKaMH MTPUMEHEHHSI TEOPETUUECKUX 3HAHUN M TPAKTUYECKHX
YMEHUH B 00J1aCTH MaTeMaTHUECKOTO MOJICIIMPOBAHUS JUIS
OpraHu3alliy U TPOBEICHHS WHIAUBHYyaTbHBIX U TPYIIIOBBIX
3aHSATHH 10 NH(POPMATHKE U MaTEMATHKE JJIsT 00yUArOIIUXCS C
0co0BbIMU 00pa30BaTENbHBIMU MTOTPEOHO.

MNoarotoeneHo B cucteme 1C:YHusepcutet (000018485) 4




4. O0beM IMCHMILINHBI M BUAbI YUEOHOH padoThI

Bceero | Jlecsarsiit
Bun yaeOHOM paboThI 4acoB CEMECTp
KonTakTHas padora (Bcero) 52 52
Jlekuun 26 26
[IpakTnueckue 26 26
CamocTosiTe1bHasi padoTa (Bcero) 66 66
Buabl npoMe:xyTO4HOI aTTecTANMHI 26 26
DK3amMeH 26 26
OO01ast TPY10€eMKOCTh Yachl 144 144
OO01ast TPY10€eMKOCTh 3aUeTHbIE eTHHUIIbI 4 4

5. Copaep:xkanue JUCHUNIMHBI
51 Copep:kanune pa3iejioB IUCHUNITAHBI
Paznen 1. OcHoBHbIe TOHATHS MaTeMaTHYecKoro mojaejupoBanus. IlocTpoenue

3JIEMEHTAPHBIX MaTeMATH4YeCKMX Mojelieii Ha ocHoBe auddepeHINATBHBIX ypPaBHEHUI
MepBOro NopsjaKa:

Matemaruueckoe  MOJENMpPOBaHME  Kak  MeToJ  HayuyHoro mnos3HaHus.  Knaccuduxanus
MaTeMaTHuecKux Mojenel. IIpumepsl MareMaTHUeCcKUX MoJelNed M MaTeMaTH4yeCKUi ammapar
MOJICJIMPOBaHUs. OTambl MOCTPOEHUS MaTeMaTHyecKux Mojened. IloHATHE O BBIUMCINUTEIBHOM
JKCHEpUMEHTe. MeToJbl NOCTPOCHHUsI MaTeMaTH4eCKUX Mojeiei. MeTol NpHUMEHEHHs OCHOBHBIX
3aKOHOB U ypaBHEHUH (U3MKU. MeToabl MOCTPOEHUsT MaTeMaTHuecKux mojeneil. Mepapxuueckuii
MO/IXOJl, METOJ| BapUallMOHHBIX MPUHIUIOB, MeTox aHanoruil. IlocTpoeHue sreMEeHTapHBIX
MaTeMaTHYECKUX MOJIeel Ha OCHOBE U (hepeHIHATBHBIX YPaBHEHHH MTEPBOTO MOPSIIKA.

Pa3znen 2. MaremaTu4deckoe MoaeIupoBanue GpusniecKux, OM0JIOrH4ecKuX, COUNAIbHO-
IKOHOMMYECKHX MPOLECCOB:
MonenpoBaHue [IBWKEHUS, OIIMCBIBAEMOIO BTOpPbIM 3akoHOM HprooToHa. MaremaTndeckoe
MOJIETTUPOBaHUE KoJIeOaTeIbHBIX MpOoIleccoB. MareMaTHyeckhue MOJAEIN JWHAMUKH YHCIEHHOCTU
nomyJsiui. MareMaTudeckoe MOJEIUPOBaHHE JeMorpaduyeckux mpoleccoB. MaTemaThuueckoe
MOJIETMPOBAaHUE  COLMAJIBHBIX TMpoOIeccoB. MaTemaTuyeckoe MOJEIUPOBaHHE (PUHAHCOBBIX
npoueccoB. MaTeMaTH4eCKHE MOJIETIN YKOHOMUYECKON JUHAMHUKH.

52. Coaeprxkanue qucuuniannbl: Jexkuun (26 4.)

Paznen 1. OcHoBHble NMOHATHSA MaTeMaTH4YeCcKOro monaejauposanusi. IlocTtpoenue
3JIEMEHTAPHBIX MaTeMaTH4YeCKMX Mojesjieii Ha ocHoBe AN depeHINAIBHBIX yYPaBHEHU
nepsoro nopsiaka (12 4.)

Tema 1. MaremaTrueckoe MOJIeIMpPOBaHUE KaK METOl HAYYHOI'O TO3HAHUA (2 4.)
MonennpoBaHue cpey METO/I0B HayyHOro ro3HaHus. [loHaTne MmateMaTuyeckoi Moaenu u MeToaa
MaTeMaTHYeCKOro MojennpoBaHus. TpeOoBaHus K MaremMaTHuecko Monenu. OcoOGeHHOCTH
MOCTPOEHMSI MaTeMaTHUeCKuX Moieneld. CBoiicTBa MaremMaTuyeckux Mojieneil. O6iacTi MpruMeHeHHs
MaTEMaTHYECKOTr0 MOJIENNPOBaHUs. MaTeMaTH4eCcKOe MOJIEIMPOBAHUE B HAYUHBIX UCCIIEI0OBAaHUAX.

Tema 2. Kiaccudukanus MmareMaTuaeckux Mojesnei (2 u.)

Knaccudukannonnsle Npu3Haku MaTemaTuueckux mozeneil. Kiaccudukanus mareMaTnyecKux
Mojieiell B 3aBUCUMOCTH OT CIIOKHOCTH 00beKkTa MozaenupoBanus. Kiaccudpukanys mareMaTudeckux
MoJiesiell B 3aBHCMMOCTH OT omeparopa Moxaenu. Kiaccuduxanus mareMaTHUECKUX Mojeneil B
3aBUCUMOCTH OT napameTpoB Mozenu. Knaccudukanus MaTeMaTHUeCKUX MOJIEel B 3aBUCUMOCTH OT
neneit MojenupoBanus. Kiaccupukamuss mMareMaTHyecKHMX Mojeneil B 3aBUCUMOCTH OT METOOB
pean3aimi.

Tema 3. [Ipumepsl MaTeMaTUYECKUX MOJENEN 1 MaTeMaTHUYECKHH arnapar MoieTupoBaHus (2
9.)
3amavya 0 ABMKEHWUW CHapsga (MpuUMep MPOCTEHINed aHaIWTUYeCKOW Mozenu). 3amada o Oake ¢
HaWMEHBIIICH TUIOMAAbI0 (TpUMEp ONTUMHU3AIMOHHOW Mojenu). TpaHcmopTHas 3amada (Tmpumep
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3a/1auyd JIMHEHHOTO MPOrpaMMHPOBaHUs). 3ajlaya 0 KOMMHBOSDKEPE (dJI€MEHTHI TeopuH rpadoB B
MOJIETMPOBAaHUN). 3a7jaua O HaXOXKACHUH CBSI3U MEXKIYy CTPYKTYPOH M CBOMCTBAMHU BEILlECTBA (3a1a4a
anmpokcuMaliuu). 3agada o0 OmpeleNcHUM HAACKHOCTH DIEKTPHUECKON 1enu  (mpumep
BEPOSTHOCTHON MOJIeNH). 3a7a4a 0 paJIMOAaKTUBHOM pacniaze (mpumep auddepeHnanbHOl MOIEH).

Tema 4. Drtanbl mocTpoeHuss MaTeMaTH4yeckux wMojened. lloHsTue O BBIYMCIUTEIBHOM
JKcrepuMenTe (2 4.)

UccnenoBanmne o6bekTa MoaenupoBanus. KoHientyaibHas MOCTaHOBKA 3a/1a4l MOACITUPOBAHUS.
MaremMaTHueckas IOCTaHOBKA 33/1a4K MOJIeIupoBanusi. Beroop n 060cHOBaHME BHIOOPA METOAA
peumieHus 3aaaud. Peann3zanuss MareMaTHdecKo MoJenM B BUAE Hporpammsl Uit OBM.
Beruucnurensnsiii skciepuMenT. [IpoBepka agexkBatHocTH Mozenu. [IpakTudeckoe UCI0Ib30BaHNe
MIOCTPOCHHOMN MOJIENIN U aHAJIU3 PEe3yJIbTaTOB MOJIETUPOBAHUSI.

Tema 5. MeToabl OCTpOEHU MATEMATUYECKUX MoJesne. MeToa npUMEeHEHUs! OCHOBHBIX
3aKOHOB M ypaBHEHUM pu3uku (2 4.)

OcHOBHbBIE METO/BI IOCTPOECHUS MaTeMaTHUeCKUX mojenel. Iloctpoenne mareMaTndeckux Mojenei
Ha OCHOBE 3aKOHOB COXpaHEHHs (3aKOHAa COXPAaHEHHS MAacChl, DSHEPTUU, HMIYJIbca) U
(dbyHIaMEHTANBHBIX YpaBHEHUH QU3UKHU (METOM «OT OOIIET0 K YaCTHOMY).

Tema 6. MeToapl MOCTpoeHHs] MaTeMaTHdeckux mozeneil. Mepapxudeckuil moaxoa, MeTon

BapHAIMOHHBIX TPUHLIUIIOB, METO/1 aHAIOTH (2 4.)
Wepapxuueckuii MOAXOA K TMOCTPOCHHUIO MAaTeMAaTUYECKUX Mojenei (MeToJl «OT MPOCTOro K
CIIO)KHOMY»). MeToJ BapHallMOHHBIX MPHUHIMIIOB TMPH CO3JAaHUM MaTEeMaTHUYECKUX MOJeNeil.
[TocTpoenne MaTeMaTHUECKUX MOJIEIEH Ha OCHOBE METO/la aHAJIOTHHl.

Paznen 2. MaremaTuyeckoe MoJAeJUpOBaHHe  (PpU3HYECKHX,

0MO0JIOTHYEeCKHUX, COUATBbHO-IKOHOMUYECKHUX npoueccos (14 4.)

Tema 7. MoaenupoBaHnue ABMKEHUS, OMIMCHIBAEMOTO BTOPbIM 3akOHOM HpbroToHa (2 4.)
VYpaBHeHusi JBMKEHHS B auddepeHmuanbHoi  dopMe. MaremMaTH4eckoe — MOJICIUPOBAHUC
TOPU30HTAJILHOTO JIBUYKEHUS TeJla MO/ IeHCTBUEM COIIPOTUBIIEHUS cpebl. MareMaTuueckoe
MOJIETTUPOBAaHUE BEPTUKAILHOTO JBIKEHUS Tella MO ICWCTBUEM CONPOTUBIICHUS CPEIbI.

Tema 8. Marematuueckoe MOACIUPOBAHUE KOJIEOATEIBHBIX MPOIECCOB (2 4.)
HuddepennunanbHoe ypaBHEHHE FapMOHUYECKUX KosieOanuii. CBoOOIHBIE KoJIeOaHus. 3aTyXarolue
KoJiebanus. Beinyxennbie kosiebanus (B cpezie 0€3 CONMPOTUBIICHUS, B CPEJIE C COMPOTUBIICHUEM).

Tema 9. MaremaTuueckre MOIETU TUHAMUKH YUCIIEHHOCTH MOMYJSIMHK (2 4.)

[TocTpoeHne MareMaTuyeckod MOJAENHW JUHAMUKH YHCIEHHOCTH MOMYJSALUU B H30JIMPOBAHHON
KojoHuu (Mozaens ManbTyca). IlocTpoeHne maremMaTudyeckol MOJENM JUHAMHKU YHUCJIEHHOCTH
MOMYJISIIMM B YCIOBMSIX KOHKYPEHTHOW OOpbObl BHYTpH mnonyisuuu (Mozaenb DepXioyibera).
[loctpoenne MaTemMaTHUeCKONM MOJENM JAMHAMUKM YUCJIEHHOCTH TMOMYISIIMM B YCIOBHSX
KOHKYPEHTHOM 60pbObI BYX nmomynauuit (monens Jlotku-Bonsteppa).

Tema 10. Marematuueckoe MOAEIUPOBAaHNE AEMOTrpadUUECKUX MPOIEcCoB (2 4.)

Mopnenu nuHaMUKK 4MCIE€HHOCTH HaceneHus. HenpepbiBHBINM pocT win yOwsiBaHue. Perynupyembiii
npupoct. OnpeneneHne KOJINYecTBa HaCeJIEHUs Ha ONPEENIEHHYIO AaTy; JUHAMUKA POCTa HaCeJICHUs
BO BPEMEHHU; KOHKYPEHTHAasl JUHAMHKA POCTA; UCTOLIEHUE PECYPCOB.

Tewma 11. MaTemaTudeckoe MOICTUPOBAHUE COIIMAIIBHBIX MPOIECCOB (2 4.)

[TocTpoeHnne MareMaTH4EeCKOW MOJENW paclpoCTpaHEHHs 3MujeMuil. PaccMoTpeHHe pa3iuyHbIX
YacTHBIX ciy4daeB. l[locTpoeHume wmaTeMaTHYECKONW MOJIETH CpaXXeHUs JBYX apMui (MoJeb
Jlanuectepa). ['oHKa BOOpYKEHUH.

Tema 12. MaTtemaTudeckoe Mo ieTupoBaHie (UHAHCOBBIX MPOIIECCOB (2 U.)

IlocTtpoeHne MaTeMaTHUECKONH MOJIENM pOCTa ACHEKHBIX BKIANOB. IlocTpoeHne mMatemarnueckoit
MOJIETIM POCTa JOXOJA0B OT HHBECTUIUM.

Tema 13. MaTtematuueckre MoJIeIM SKOHOMHYECKOH TUHAMUKH (2 4.)

Matemaruueckass MoJeib JWHAMUKHA DPOCTa LIEH NpU MOCTOSHHONW HHQuAUMU. MaremaTudeckas
MOJI€Nb AMHAMUKH POCTA LIEH B YCIOBUAX KOHKYPEHTHOIO pocTa. MaTemaTH4ecKHe MOJEIH CIpoca U
MIPETIOKEHUS.

53, Conep:xxkanue nucuumiannbl: [IpakTuueckue (26 4.)

Pasnea 1. OcHOBHbIE NMOHATHS MaTeMaTH4YecKoro mojaeauposanusi. IlocTpoenmue

3JIEMEHTAPHBIX MaTeMAaTH4YeCKHMX Mojejiell Ha ocHOBe auU(PpdepeHUHANBHBIX yYPaBHEeHHUH
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nepsoro nopsiaka (14 4.)

Tema 1. duddepenunansubie ypaBHEHHUS MEPBOTO MOPSAIKA B MOJSIUPOBAHUH TPOIIECCOB H
saBieHud. MaremaTuueckas MOJIeb pacrajza paJuoakTUBHOTO BellecTBa. MaTemaruuyeckas MoJenlb
pocra uncna 6akrepuit (2 4.)

1. Ilousatue nuddepeHnnanbHONR MOJIEIH MTPOLIECCa WK SIBJICHHUSL.

2. AnroputMm cocTaBienus quddepeHInaTbHbIX YPaBHEHHH 110 YCIOBUAM MPUKIAIHBIX 3a/1a4.
3. IlocTpoeHue MaTeMaTHYECKON MOJIENU pacnaia pagloaKTUBHOIO BEIIECTBA.

4. ITocTpoeHne MaTeMaTUYECKOM MOJENIN POCcTa Yynciaa OakTepuii B 01aronpusTHHIX YCIOBUSIX.
5. Pemrenue 3amay.

Tewma 2. MaremaTudeckasi MOJIENIb CKOPOCTH H3MeHeHUs nHpopmaruu (Moaens ['apTmana).
Mopenb peksamsbl (2 4.)

1. ITocTpoeHue MaTeMaTu4eckoil MOJIETI CKOPOCTU n3MeHeHus nHpopmanuu. [loctpoenue
MaTEeMaTHYECKON MOJIEIIH PAaCIPOCTPAHEHUS PEKIIaMBbl.
2. Ananu3 NoCTpOEHHBIX MaTEMaTUYECKUX Mojienel. Perenue 3anau.

Tema 3. MaremaTnueckasi MOZIeJIb U3MEHEHUS JaBJICHUs BO3yXa HAJl yDOBHEM MODSI
(6apomeTpuueckas popmysa). MaremaTudeckast MOJIEIb MPoOIIecca OXJIaKISHUS Tel (2 9.)
1. ITocTpoeHue MaTreMaTU4ecKoi MOIETTH U3MEHEHUS aBIICHUS BO3/yXa HaJl yDOBHEM MODSL.
2. BeiBojg 6apomeTpudeckoi (hOpMYyIIbI.

3. Onpenenenue 3aK0Ha OXJIAKICHUS TEJI.
4. Ananu3 noCTpOEHHBIX MaTeMaTUUYECKUX Mojienell. Pemenue 3anay.

Tema 4. Marematuueckasi MOJI€Tb UCTEUCHUS KUIKOCTH Ye€pe3 OTBEPCTHE B cocye (2 4.)

1. ITocTpoeHue MaTeMaTu4eCKOM MOJIEIN UCTEUEHUS )KUKOCTH YEPE3 OTBEPCTHE B COCY/IE.
2. PaccMoTpeHue 4YacTHBIX CIlydaeB: a) MCTEUEHHUE IKHUAKOCTU 4Yepe3 OTBEPCTHUE B COCYJe
MWINHAPUIECKOH (opMBI (KOTa OCh IMIMHIPA PACIOI0KEHA BEPTHKAIBHO MM TOPU3OHTAIBHO); 0)
UCTEUYEHUE KUJKOCTU 4Yepe3 OTBEPCTUE B COCYJl€ KOHHYECKOW (OPMBI; B) HCTEUYEHHE KUAKOCTU
gepes oTBepcTre B cocyae Gopmbl momycheps.
3. AHanu3 NOCTPOCHHBIX MAaTEMaTUYECKUX MoJenel. Perenne 3agau.

Tema 5. MaremaTudeckas MOJENb U3MEHEHUS CUIIBI TOKA C TEUEHUEM BPEMEHH B IIPOCTEUIIEH
ANEKTpUYEeCcKOM 1enu. MaremaTuueckasi MOZiesIb UHTEHCUBHOCTH CBETOBOI'O IOTOKA (2 4.)
1. TlocTpoenne MareMaTH4ecKol MOJIETN U3MEHEHHSI CUJIbI TOKA C TEYEHHEM BPEMEHH B MPOCTEUIIEH
BJIEKTPUYECKOMN LIETIH.
2. IlocTpoeHne MaTeEMaTHYECKON MOJENIN HHTEHCUBHOCTU CBETOBOIO ITOTOKA (OIIPEIETICHUE 3aKOHA
byrepa).
3. AHanu3 MOCTPOEHHBIX MaTeMaTUUECKUX Mojienel. Pemenue 3amay.

Tema 6. MaTremaTrueckoe MOJIEIUPOBAHNE XUMUYECKUX peakiuii (2 4.)
1. IlocTpoeHue MaTeMaTHYeCKOM MOAEIN XUMUYECKUX PEAKLMI IIEPBOTO, BTOPOTO, TPETHETO
MIOPSAIKOB.
2. AHanu3 NoCTpOEHHBIX MaTeMaTHYECKUX Mojienell. Pemenue 3anau.

Tema 7. MaremaTnueckue Mojienu 3aa4d Ha cMecu. O6eiHeHue pacTBOpoB. PacTBopenue
BELIECTBA C TEYEHUEM BpeMeHH (2 4.)
1. OmnpeneneHue 3aKkoHa U3MEHEHMSI COAECPKAHMSI COJIM B COCYZE B 3aBUCUMOCTH OT BPEMEHU
MIPOTEKAHUS KHUIKOCTH Yepe3 COCY/I.
2. OrmpeneneHue 3aK0Ha 3aBUCMMOCTH KOJIMYECTBA PACTBOPUBLIETOCS TBEPIOTO BEILIECTBA B
XKHUJKOCTU OT BPEMEHH.
3. MaremaTnueckasi MOAENb PACTBOPEHHUSI BELLIECTBA MPU MPOXOMKAECHUH KUKOCTH.
4. Ananu3 NoCTPOEHHBIX MaTEMaTUUYECKUX Moienel. Pemenue 3anay.

Paznen 2. MaremaTuyeckoe MoJAeJIMpOBaHHe  (PU3MYECKHX,
0OMOJIOTMYeCKHUX, COLUAJIBHO-IKOHOMHUYECKHUX npoueccos (12 4.)

Tema 8. MaremaTtnueckoe MOAECIMPOBAHNE TOPU30HTAIBHOTO ABUKEHUS TENA C YIETOM
COIPOTHUBIIEHUS Cpelbl (2 1.)
1. IlocTpoeHne MaTeEMaTHYECKON MOJEIN FOPU30HTAIBLHOTO IBUKEHUS TeJla MO 1€ CTBUEM
COTIPOTHUBIICHUS CPEIbL.
2. PaccMoTpeHue citydaeB, KOT/la a) CHJla CONPOTHUBIICHHSI TPONOPIIMOHAIbHA CKOPOCTH JABHKEHUS
Telna; 0) cuia CONMPOTUBIICHUS IPOIOPLUOHATIBHA KBaJPaTy CKOPOCTH JIBHKEHUS TEJa.

MNoarotoeneHo B cucteme 1C:YHusepcutet (000018485) 7



2. AHaii3 OCTPOEHHBIX MaTeMaTUYECKUX Mojelel. Pemenue 3anay.
Tema 9. MaremaTuyeckoe MOJIEIMPOBAHNE BEPTUKATILHOTO IBUKEHHUS TEJa C YYETOM
COINIPOTHUBIIEHUS cpelsl (2 4.)
1. IlocTpoeHne MaremMaTHYECKOM MOJENM BEPTUKAIBLHOIO JIBHKEHHUSI Tejla TOJA JIEUCTBHEM
COMPOTHUBIICHUS CPEJIbI.
2. PaccMoTpeHue ciiydaeB, KOT/ia ) CHJia COPOTUBIICHUSI PONOPLUOHATBHA CKOPOCTH JIBHIKEHUS
Tena; 0) cuja CONPOTUBIICHHSI MMPOIIOPIIMOHAIBHA KBAIpaTy CKOPOCTH JIBHKEHUS TEIa.
3. AHanu3 NOCTPOEHHBIX MaTEMaTUUECKUX Mojenel. Perenue 3agau.
Tema 10. MaTemaTudyeckoe MOICTUPOBaHUE KOJICOAHUM MaTEMaTHIECKOTO ¥ (PU3HUECKOTO
MasTHHKA (2 4.)
1. ITocTpoeHue MaTeMaTU4eCcKoi MOJIETH KOJIeOaHU MaTeMaTHUYeCKOr0 MasiTHUKA.
2. IlocTpoeHue MaTeMaTUIeCcKO MOIETH KoJIeOaHU (PU3NIECKOro MasiTHHUKA.
3. AHa/M3 MOCTPOEHHBIX MAaTEMAaTHYECKUX MoJienei. Pemenue 3amay.
Tema 11. MaTemaTudeckoe MOIeTUPOBaHUE OMOJIOTUUYECKHUX MTPOIIECCOB (2 4.)
1. MonenupoBaHue MpoOILECCOB pOCTa B IPUPOJIE.
2. Maremaruyeckue MOJENIH JUHAMUKY YUCICHHOCTH Monyasuui (moaens Manbtyca, Mozienb
®depxronbeTa, Mozenb JIoTku-BonsTeppa).
3. Pemrenue 3amay.
Tema 12. Matematuueckoe MOAETUPOBAaHUE AeMOTrpahUIECKUX MPOILIECcCoB (2 4.)
1. Moaenu AMHAMHMKY YUCICHHOCTH HACEICHHUS.
2. IlocTpoeHue MaTeMaTUYecKol MOIETU PacpOCTPAHEHUS ATHAEMUH.
3. IlocTpoeHue MaTeMaTUYECKON MOJIENI CPasKeHHS IBYX apMuil (Mojens Jlanyectepa).
4. Pemenue 3aaad.
Tema 13. MaTtematuueckoe MOAEITMPOBAHNE YKOHOMUYECKUX MPOLIECCOB (2 4.)
1. ITocTpoeHne MaTeMaTH4eCKO MOJIETIN €CTECTBEHHOTO POCTa BBIMYCKA MPOAYKIIHU.
2. IlocTpoeHue MaTeMaTH4ecKoi MOJIETN POCTA BBITYCKa MPOIYKIIUU B YCIOBUSIX KOHKYPEHTHOTO
pBIHKA.
3. ITocTpoeHne MareMaTU4eCKONH MOJIEIH TUHAMUKU PHIHOYHOM 1IEHBI.
4. ITocTpoeHne MaTeMaTHUeCKOM MOJIEIIH PhIHKA C TPOTHO3UPYEMBIMH 11e-HAMHU.
5. DKoHOMHYECKasl 3a7]a4a BRIPAaBHUBAHUS 1I€H 110 YPOBHIO aKTHBA.
6. Ananus mojaenei. Pemrenne 3amgad.

6. IlepeueHb Y4eOHO-METOAMYECKOr0 00ecreyeHHs A CAMOCTOSTeIbHOIH padoThI
00yyarIuXxcs Mo JUCHUILINHE (pa3aeny)

61 Bomnpochl 1 3a1aHus AJI5 CAMOCTOATEIbHOI padoThI
HMecsarplii cemectp (66 4.)

Paznen 1. OcHoBHble NOHATHS MaTeMaTH4ecKoro Mmojaeanposanusi. I[locTpoenue
3JIEMEHTAPHBIX MaTeMaTH4YeCKMX Mojesjieii Ha ocHoBe AN depeHINAIBHBIX yYPaBHEHU
nepsoro nopsiaka (33 4.)

Bun CPC: IloaroroBka k KOJUIOKBUYMY
[IpoananusupyiiTe pa3audHbIE ONpPENEICHHUS] MAaTeMaTH4eCKOM Mojenu. YTO MOXKET BBICTYIAaTh B
KauecTBe orepaTopa Ipu MareMatudeckoM MojenupoBanuu? Kakoe onpenenenue
MaTeMaTHYeCKON MOJIEIN MOXKHO HCIOJIb30BaTh B IIKOJIBHOM Kypce MaTeMaTUKu?
[IpuBenuTe npuMepsl MaTEMaTUYECKUX MOJIETIEH?
CdhopmynupyiiTe NOHATHE METOAA MATEMAaTHUYECKOTO MO/IETTMPOBAHUS?
[lepeuncnure oCHOBHBIE 00JIACTH MPUMEHEHHUSI MAaTEMaTHYECKOT0 MOACTUPOBAHHUS.
[To xakuM KJ1acCU(pUKAIMOHHBIM IIPU3HAKAM MOXHO pa3esinTh MaTeMaTuyecKue Moenn?
Kaxkue tumnsl Mmojeneit HCMIOIB3YIOTCS B M3y4aeMbIX BaMU JUCHMILIMHAX (BKIIIOYas TUCHUTIIMHBI
BY30BCKOTO W/WJIH IIKOJILHOTO Kypca)?
[lepeuncnure OCHOBHBIE 3Tallbl MATEMATHUYECKOTO MOJIETTUPOBAHHUSI.
Ha ocHoBanuu kakoi HHPOpMAIMH BBITOJIHAETCS GOPMYIUPOBKA KOHIIETITYaIbHOM MMOCTaHOBKHU
3a/1a4d MOJAEIUPOBaHUs?
KTo yuacTByeT B pa3paboTKe coaepKaTeabHOM MOCTaHOBKH 3a/1a4n?
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Kakas 13 moctaHoBOK 3a/1a4u (coaepkaTeNbHas, KOHIENTyaIbHAs MIIM MaTeMaTHYecKast) SBISETCS
caMoil abCTpakTHOM?

Uto BKIIIOYAET MOHATHE KOPPEKTHOCTH MaTEMaTHUECKOM 3a1aun? KakuM ycnoBUsIM JOJKHA
YIIOBJIETBOPSITH KOPPEKTHAS MOJEND?

Kakwue nenu npecnenyer npoepka agekBaTHocTu Mojenu? [lepeunciuTte npuyrHbI BO3MOKHOM
HEaJIeKBaTHOCTU MOJICIIH.

HJ’I?I PEUICHUA KaKUX 3aaa4 MOXKCET OBITH HCIIOL30BaHA MaTeMaTHUYECKas MOI[CJ'IB?
Hepe‘-II/ICJII/ITe OCHOBHBIC MCTOABI MTOCTPOCHUA MATCMATHYCCKUX MOI[GJICIE.

[IpuBecTu npumep NOCTPOECHUS MaTEMaTUUECKON MOJIENIM HA OCHOBE BapHUallMOHHBIX IPUHIIUIIOB.
PackpbITh CyTh IPUMEHEHUS aHATIOTUI IIPU IIOCTPOCHUU MOJIEIEH.
Onpenenutb CMBICI HEPAPXUUECKOTO MOJAX0AA K IOCTPOCHHUIO MOJEIIEH.

Kakwue nporeccrl onuceiBaroTest 1uddepeHnaibHbIM YpaBHEHHEM SKCIIOHEHIIUAIBHOTO POCTa UITH

yOBbIBaHUSI.

[IpuBeauTte mpuMepsl MaTEMaTHUECKUX MOJIENIEeH, TOCTPOCHHBIX HA OCHOBE 3aKOHOB COXPaHEHHS,

(byHIaMEeHTaIbHBIX YpaBHEHUH pu3uku?

Kak HazpiBaroTCst MOZIENH, B KOTOPBIX MPEANOIAraeTcsi OTCYTCTBUE BCAKHUX CIIYYalHBIX BO3JICHCTBUI

U UX DJIEMEHTHl  (RJIEMEHTHI MOJIETIN) TOCTATOYHO TOYHO YCTAHOBIICHBI?

B kakom MozpenupoBaHuu (yHKIIMOHUPOBAHHE 0OBEKTOB, MPOIIECCOB UIIM CUCTEM OMUCHIBACTCS

HabOPOM aNrOPUTMOB?

Kakas marematnyeckast MoJieNb Ha3bIBaeTCsl cToxacTuueckoil? [lpuBeaure npumepsl.

Kaxk na3piBaeTcs 3aMeniaeMblii MOJIETTBI0 00BEKT?

Uem mpocThie MOAETH OTINYAIOTCSA OT CIOKHBIX? B ueM 3aKiro4aercst CII0KHOCTh MOJICTTUPOBAHUS

cucrtem?

Uewm oTnuyaroTcs JTUHEHHBIC U HEJIMHEWHbBIE MO ?

Kakwue tumsl Mmojieneil BbIIEISIOTCS O BULY TapaMeTpoB MojenupoBanusa? YeM xapakTepHa

JECKPUNTUBHASE MOAENB? J{J1s KaKuX Iesiel CITY)KUT ONTUMH3AIMOHHAS MOJIENb?

UeMm OTIIMYAIOTCS CTallMOHAPHBIE U HEecTaloHapHbie Moenu? Kak Biuser pa3MepHOCTh Ha

CJIOKHOCTB MOJI€TU?

HazoBuTe 0OCHOBHBIE METO/IBI peaIU3aIlUU MOJIIICH, IEPEUNUCITUTE UX IOCTOMHCTBA U HEJTOCTATKH.
Bunx CPC: BeimosiHeHHe WHIMBUAYAIBHBIX 3aIaHUM

BapuaHT uHIMBUyaIbHOTO JOMAITHETO 33aHUS

1. TloctpouTh MaTEeMaTHYECKYIO MOJENb MpoOIlecca pachaja paJHOaKTUBHOTO BEIIECTBA, €CIU

W3BECTHO, YTO TIEPHO]I TIOJypaciaia paiiOaKTUBHOTO BEIIECTBA cocTaBiisieT 86 yer. Onpenenurs, 3a

Kakoe Bpems pacrnagercs 43% aToMoB OT X MEPBOHAYATBEHOTO KOJTMYECTBA.

2. B KynbType NUBHBIX JAPOXKKEH ObICcTpoTa MpUpOCTa AEUCTBYIOIIETO (pepMeHTa MPONOPLHOHAIbHA

HaJIMYHOMY €ro konudecTBy X. [lepBoHauanbHOe KonuyecTBO depmenta Obuto 100 1. Yepes yac oHO

yIBOMIOCK. [locTpouTh MaTeMaTUYECKyI0 MOJENb 3aJadd. Bo CKOJIBKO pa3 KOIMYECTBO (epMeHTa

yBEeJIUYUTCS uepe3 5 u?

3. 3a xakoe BpeMsl BBITEUET BCs BOJA U3 IIJIMHAPUYECKOTO 0aka, JHaMeTp OCHOBAHUS KOTOPOTo 2 M U

BbICOTa 3 M, uepe3 Kpyrjioe oTBepcTue B JHe Oaka auamerpoM 6 cMm? IlocTpouth MareMaTHUECKYIO

MoJIeTh 3a7auu. PaccMOTpeTh ciy4yau, Koraa och MIIMHAPA (BEpTUKAIbHA, TOPU30HTATBHA).

4. BeImonHATE COJMEPKATEIBHYIO, KOHICNTYaIbHYI0 ¥ MAaTeMaTHYSCKYH0 ITIOCTAHOBKH JUIS

MaTeMaTHYeCKON MOJIENIH, OTIMCHIBAIOIICH MPOIIeCC OCTHIBAaHUS YaliHUKA.

5. Pa3zpaboTaiiTe MpoCTyl0 aHATUTHYECKYIO MOJIETh U3MEHEHHS JAaBJICHUS C BBICOTOM HAaJl yPOBHEM

MOps, TpPOAHAIM3HPYHTE €€ C TO3UIUN CIO0KHOCTH OOBEKTa, THUIMA BXOJHBIX M BBIXOIHBIX

napaMeTpoB, IeNu MojaenupoBanus. [IpoBenuTe YHMCICHHBIE SKCIEPUMEHTHI JUIS Pa3IUYHBIX

3HauUeHUH BXOAHBIX MepeMeHHbIX. HaliTn atmocdepHoe naBnenue Ha Bbicore 500 M Haj ypoBHEM

MopsI, IpeHeOperas H3MEHEHUSIMHU TeMITepaTyphl BO3IyXa Ha STOHW BBICOTE.

6. Cocyn oobemom 50 11 comepkuT Bo3ayx (80% azora u 20% kucnopoaa). B cocyn Brekaer 0,2 1

a30Ta B CEKyH]ly, KOTOPBIA HEMPEPHIBHO MEPEMEIITNBACTCS, U BHITEKAET TAKOE K€ KOJUYECTBO CMECH.

[TocTpouts MaTemMaTuueckyro Mozenb 3aaaun. OnpeaenuTs depe3 Kakoe Bpems B cocyne oyaer 90%

azora?

7. KonudecTBo cBeTa, MOTJIOMIAEMOE CIIOEM BOJBI MAJIOW TOJIIUHBI, TPOMOPIIUOHATEHO KOJIUYECTBY
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MaJIalolIero Ha HEro cBera W TojumHe ciaos. Ciod BOABI TOMIMIMHOM 35 CM MOIJIOIIAET MOJOBUHY
MaJarollero Ha Hero cpera. [loCTpouTh MaTEeMaTHYECKYI0 MOJENb H3MEHEHHS MHTEHCHUBHOCTU
CBETOBOT'O MOTOKA C TOJIIMHON cJ10s1 BOJbI. Kakyto 4acTh CBETa MOTJIOTUT CJION TOJIIUHOMN B 2M?

8. B menp nocienoBaTenbHO BKIKOYEHBI PE3UCTOP CONPOTUBIEHHEM 5 OM U KOHAEHCATOP €MKOCThIO
2 MK®, 3apsig KOTOPOro B MOMEHT 3aMblkaHus uenu paBeH 3 Ki. IlocTtpouTh MareMaTH4ecKyro
Mozelb 3a1aun. Haiftu cuity Toka B 1IeM B MOMEHT €€ 3aMbIKaHUs U Yepe3 THICAYHYIO JOJII0 CEKYHIbI
IIOCJIC 3aMbIKAHUS.

9. BemectBo A mpeBpamaercs B BemectBo B. Cnycerst 1 4 mocne Hadana peakuuu octainoch 44,8 T
Bemectea A, a mocie 3 u — 11,2 r BemecrBa. [locTpouTh MareMaTuuecKkyr0 MOJENb 3aJadyH.
Onpenenuts nepBoHavyaIbHOE KOJMYECTBO BEIIECTBA A M BpEMs, KOI/Ia OCTAHETCS MOJOBHHA 3TOrO
BElIECTBA.
10. Ilpu BbIMycKe HOBOIO TOBapa HAa PBHIHOK (UpPMa MPOBOAMUT PEKIAMHYIO aKIHIO, B pe3yibTare
KOTOPO# U3 00IIIero yrcia moTeHnuanpbHbIx mokymnateneid N = 50000 ugenoBek 0 HOBUHKE y3HAOT N
4 noxymnareneil. ITocne 3Toro cBeneHuss 0 HOBOM TOBape PACIPOCTPAHSIOTCS C NOMOUIbIO MEepeaavn
uHpOpMaMK OT OAHUX MOKymnareiei K ApyruM. CKOpOCTh M3MEHEHHs YHCJa 3HAIOUIMX O HOBUHKE
MOKYyTaTeae MpoNmoplIUOHAbHA KAaK YHCIY X 3HAIOMIMX O TOBape, TaK M YUCIAY MOKYNaTesew,
KOTOpble O HeM He 3HaioT. llocTpoiliTe MareMaTH4yecKyl MOJENb pPaclpOCTPaHEHHs PEKIaMBbl.
Omnpenenutsb, CKOJIBKO YeNIOBEK OYIyT 3HaTh 0 HOBUHKE 4Yepe3 10 qHeil mocie BbIX0o/1a peKiIaMbl.
Buyx CPC: IloaroroBka Kk KOHTPOJIBHON padboTe

[TpumMepHBIi BApHAaHT KOHTPOJIBHOW PabOTHI.
1. Ilpu BbIycKe HOBOTO TOBapa Ha PHIHOK (hUpMa MPOBOIUT PEKIAMHYIO aKIMIO, B Pe3yJbTare
KOTOPO#1 U3 00111ero yrcia NoTeHIMalbHbIX nokynareneit N= 20000 yeroBek 0 HOBUHKE Y3HAIOT
2 nokynatenei. ITocne 3Toro cBeieHNsI 0 HOBOM TOBAape PaCIpPOCTPAHSIIOTCS C MOMOIIBIO Iepeaadu
nHpOpMAIMU OT OJHUX MOKymaTtened K qpyruM. CKOpOoCTh M3MEHEHHS YMClia 3HAIOUINX O HOBUHKE
[IOKyTaTeae IponopLIUOHaIbHA KaK YKMCIY 3HAIOLIUMX O TOBAPE, TaK U YUCILY MOKYyIMaTesel, KOTOpble
o HeM He 3HaroT. [locTpoiiTe MaTeMaTHUECKyl0 MOJENbh PACIpOCTpaHEeHHs pekiaambl. OmpenenuTsb,
CKOJIBKO YellIOBeK OYyIyT 3HaTh 0 HOBUHKE 4yepe3 30 AHei mociie BbIX0/1a peKIIaMbl.
2. H3BecTHO, YTO CKOPOCTh OXJXKICHHUS Tejla B JIIOOOH MOMEHT BPEMEHHU MPOMOPIHOHAIbHA
Pa3HOCTH TeMIlepaTypbl Tejla W TeMIepaTypbl OKpyxkawled cpenbl. B Tedenue 10 MuHyT Temno
oxnazunock or 1000mo 600npu Temneparype okpyxaromero Bosayxa 200. Onpenenurts 3akoH
U3MEHEHHUs TEMIIEPATYPhI TeIa CO BPEMEHEM. 3a KaKO€ BPEMS TEJIO OCTBIHET 10 2507
3. W3BecTHO, 4TO KOJIMYECTBO PaJMOAaKTUBHOTO BELIECTBA, PACHAIAIOLIETOCs 32 €IWHUIY BPEMEHH,
MIPOIMOPLMOHAIBHO KOJIMYECTBY STOr0 BEIIECTBA, HMEIOLIEMYCS B paccMaTPpUBAEMBbIi MOMEHT.
NmeeTrcsi HEKOTOpoe KOJIMYECTBO paauoakTHBHOro BemiectBa. 3a 100 nueilt pacnanocs 15%
IIEPBOHAYAJILHOTO KOJMYECTBA PaJUOaKTHBHOrO BemiecTBa. Uepe3 kakoe BpeMs ocraHeTrcs 5% OT
MePBOHAYAILHOTO KOJIMYeCcTBa?
4. B OnmaronmpusITHBIX Al Pa3MHOXKEHUS YCIOBHUSX HAaXOJUTCS HEKOTOPOE KOJIMYECTBO OaKTepuid.
CkopocTh pa3MHOXKEHHsI OakTepuil MPOMOPIHMOHAIbHA WX KOJIMYECTBY. B HayanbHBIH MOMEHT
umenochk 100 GakTepwuii, a B TeUeHHE 6 4aCOB WX YUCIIO YABOMIOCH. HaliTh 3aBUCHUMOCTh KOJIMYECTBA
OakTepuil OT Bp€MEHH U KOJIMYECTBO OAKTEpH uepe3 CyTKu?
5. TlornomeHnue cBETOBOro MOTOKA TOHKUM CJIOEM BOJIbl IPONOPIUOHAIBHO TOJIIUHE CJIOS U MOTOKY,
MAJaloIIeEMy Ha €ro MOBEpPXHOCTh. lIpu mpoxoxkaeHuu uepes3 ciaol TOJIMHOM 2 M NOIVIOIIAeTcs
1/3nepBoHaYaILHOTO CBETOBOTO MOTOKA. ONpenenuTh, Kakoi MPOIEHT MePBOHAYATIHLHOIO CBETOBOTO
MOTOKA JTOWJET /10 TTyOHHBI 4 M.
6. 3a xakoe BpeMsl BBIT€UET BCSI BOJA M3 IMJIMHApUYECKOro Oaka nuameTpom 1,8 M u BbicoToil H =
2,45 M depe3 KpyIyioe OTBEPCTHE B IHE TraMeTpoM 6 cM? Och WIMH]pA BEPTUKAIbHA.

Pa3nen 2. MaremaTtuueckoe MojeJJUpoOBaHue (PU3HUYECKUX, OHMOJIOTHYECKUX, CONHUATILHO-
IKOHOMHUYECKHX npoueccon (33 4.)

Buna CPC: IToaroroBka K KOJJIOKBUYMY

OxapakTepr30BaTh MaTEMAaTUYECKOE MOICIIMPOBAHNUE IBUKEHHUSI, OTMCHIBAEMOTO BTOPBIM 3aKOHOM
HrroTona.

B uem coctoutr CHCL[I/I(bI/IKa MaTEMaTUUICCKOTO MOACIINPOBAHUA BEPTUKAIIBHOTO ABUKCHUS TCJIA C
Y4YCTOM COINMPOTUBJICHHUA CPCbI.

KakoBa maremaTndeckas MOZCIIb TOPU30HTAJIBHOT'O ABUKCHUA TEJIA C y‘IéTOM COIMPOTUBJICHUA CPECIbI.
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CdhopmynrpoBaTh KOHIIENITYATbHYIO B MATEMAaTHYECKYIO IOCTAHOBKH JIJISI MOJICIIN, OTACHIBAIOIICH
cB0OOAHBIE KOJIeOaHusl cucTeMbl. [1oydnTh TOUHOE aHAIMTUYECKOE PEllIeHUE 3aauu.
CdhopmynrpoBaTh KOHIIENITYATbHYIO B MATEMAaTHYECKYIO IOCTAHOBKH JIJISI MOJICIIN, OTIACHIBAIOIICH
BBIHYX/ICHHBIE KOJICOaHMsI CUCTEMBIL. [10ydnTh TOUHOE aHATUTUYECKOE PEIICHUE 3a]a4H.

Kakue wmaremaTnueckue MoJenM JUHAMUKH  YHUCJICHHOCTH TOMYJSIIUHA  BaM  W3BECTHBI?
OxapaxkTepu30BaTh KKy MOJCIIb.
KakoBbI 0cOOEHHOCTH MaTeMaTH4YE€CKOM MOJIEIN COIEPHUYECTBA B CUCTEME «XHIIHHUK — )KEPTBay
(monens Jlorku-BonbTeppa).
OxapaxkTepu30BaTh MaTeMaTUYECKYIO0 MOJIeNb JIaHKacTepa cpaxeHus IByX apMUA.
Oxapakrepu3yiiTe MaTeMaTHYeCKOe MOACTUPOBAHUE AeMOTrpadUIECKUX MPOLECCOB.
OxapakTepr30BaTh MATEMAaTUIECKHE MOICTH (PUHAHCOBBIX MPOIIECCOB.
Oxapakrepu3oBaTb ~MaTEMaTHUYECKHE MOJECIU HIKOHOMHUYECKHUX  IPOLECCOB:  MaKpPOMOJEIb
SKOHOMHUYECKOT0 POCTA.
[TocTpouTh SKOHOMUYECKYIO MOJIENb CIIPOCa U MPEITIOKEHUS] B TIPEIIOI0KEHNUN UX JIMHEUHON
3aBMCHUMOCTH OT LIeHbI. [IpoBecTr aHamu3 U3MEHEHHUs 1IEH B 3aBUCUMOCTU OT HAa4YaJIbHOM IICHBI.
[IpuBenere npuMepsl MaTEMaTHUECKUX MOJIENEH TPYAHO(DOPMATU3YEMBIX OOBEKTOB.
[Ipennoxxute TeMaTUKY MIKOJIBHBIX UCCIIEOBATEIbCKUX MPOEKTOB, B OCHOBE KOTOPBIX JIEKUT METOJ
MaTEMaTHYECKOT0 MOJICITUPOBAHHUS.
[Ipennoxxute MpUMEpPHYI0 MPOTrpamMMy AJIEKTUBHOTO Kypca, COAEpkKaHHEe KOTOPOro HAaIMpaBIEHO Ha
(dbopMUpOBaHHE HABBIKOB MAaTEMaTHYECKOI'O MOCIMPOBAHUS C TMOMOIIBIO JAu(QepeHInanbHbIX
YpaBHEHUH.
KakoBa ponbp MareMarnueckoro MOJICIUPOBAHHUS B peaiu3alldid TPHUKIAAHOW HAMpPaBIEHHOCTH
HIKOJIBHOTO Kypca MaTeMaTuKu?
J51s 000CHOBaHUSI KaKUX 3aKOHOB (DM3HMKH, OMOJIOTHH, IKOHOMUKH HIKOJIBHOTO Kypca UCHOIB3YIOTCS
muddepeHnranbabpIe Mo ?
Kakue Teopernyeckue 3HaHUS U IPAKTUUECKUE YMEHUS, TOJTYYCHHBIE B X0/I€ U3YUYEHUS Kypca
«MaremaT4eckoe MOJIETMPOBAHUEY», MOXKHO HPUMEHUTH IJI MPOEKTUPOBAHUS HMHIWBUAYATbHBIX
MapuIpyToB 00y4aronMXcs U MPOEKTUPOBAHUS COIEPKaHUS 00pa30BaTENbHBIX MTPOrpaMm?

Bunx CPC: BrinonHeHne HHANBUAYaTbHBIX 3aIaHUMA
BapuaHT nHIMBHIYaNbHOTO TOMALTHETO 33aJaHUS
1. CkopoCTh ABMXKYIIErOCs Tella BO3pacTaeT OOpaTHO MPOMOPIMOHAIBHO MPOMACHHOMY TyTH. B
HayaJIbHBI MOMEHT BPEMEHU TEJI0 HAXOIWJIOCh Ha paccTossHuM s OT Hadaja OTCYeTa MyTH U UMEI
ckopocth V0. Omnpenenuts NpOACHHBIA MyTh U CKOPOCTh TeJa uepe3 t ¢ mocie Hadajla JABUKEHUS
Pemuts 3amauy ans sO =5 m, vO =20 m/c, t =20 c.
2. YckopeHue JIOKOMOTHBA, MMEIOMIEro HAaYaJIbHYI0 CKOPOCTh V0, MPsSMO MPOMOPIMOHATIBHO CUIT
taru F u oOpatHO mponopiroHanbHo Macce oe3aa m. Cuua Tsiru JokomoTnBa F =b — kv, rie v
CKOpOCTh, b 1 k — mocTosiHHbIE BeTMUnHBL. HaliTH CHTy TSATH JIOKOMOTHBA 110 UCTEYCHUH BPEMEHHU
€CJIM B Ha4yaJbHbIM MOMeHT BpeMeHnH npu t = t0, F = FO = b —kvO0.
3. Teno maccoii 3 kr cOpOIIEHO ¢ BBICOTHI ¢ HAYaJIbHOM CKOpOCThIO 2 M/c. CONPOTUBIIEHHE BO3/1yXa
MIPOIOPIIMOHAIIEHO CKOPOCTH Temna. Uepes 3 ¢ CKopocTh Tena coctaBmia 5 M/c. OnpenenuTb CKopocTh
TeJa yepes S c.
4. Jlonka 3amensiier CBO€ MABWKEHUE IM0J JCHCTBUEM COINPOTHUBIEHHUS BOJbI, KOTOPOE
MIPOIMOPIIMOHAIEHO CKOPOCTH JIOAKH. HauanbHast CKOpOCTh JIOJKH paBHA 2 M/C, a €€ CKOPOCTh uepes 4
¢ paBHa 1 M/c. Uepe3 CKOTBKO CEKYH]I CKOPOCTh Joaku Oyner paBHa 0,25 m/c? Kakoit myTh MOXeT
MPOUTH JTOAKA JI0 OCTAHOBKH?
5. @yr6onpHBI M9 BecoMm 0,4 Kr OporieH BBepx co ckopocThio 20 M/c. COmpoTHUBIEHHE BO3TyXa
MPOMOPIIMOHANILHO KBaapaTy ckopoctd u paBHo 0,48 r mpu ckopoctu 1 wm/c. ITloctpouth
MaTeMaTUYeCKyl0 MoJenb 3anadyn. Haiitu BpeMs mojabema mMsi9a U HauOOJIBIIYIO BBICOTY IMOIBEMA.
[Ipoananu3upoBaTh, Kak U3MEHSATCS OTH PE3YJIbTATHI, €CIIA MIPEHEOPEUb COPOTHUBIICHUEM BO3TyXa?
6. [Ipu OTKIIOHEHUU Tpy3a OT MOJIOKEHHUSI PABHOBECHS HA PACCTOSHUE X TPYKUHA JIEHCTBYET HAa HETO
¢ cusioit kx, HarpaBIeHHOH K MOJIOXKEeHUI0 paBHOBecHs. HaiiTu neproa cBOOOJHBIX KOIeOaHHH MacChl
m, MOABEIICHHON K MPY>KWHE, €CITU JIBIKEHUE IPOUCXOAUT O3 COMPOTUBICHUS.
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7. Pa3pabotaiiTe anropuT™M pemieHus 3aJa4i O BHIHYXIEHHBIX KOJeOaHUSX MAasSTHHKA MPU HATHMYUU
CHUJIbI BSI3KOTO COINPOTHUBIICHHS U PEAU3YUTE €ro Ha MepCOHATbHOM KommbioTepe. Mccnenyiite, kak
BIIUSIET YacTOTa W aMIUIMTyAa KojeOaHWMU monaBeca Ha moBelneHue MasTHHKA. Cdopmynupyiite
KOHIIENTYalbHYI0 M MAaTEeMATHYECKYI0 TOCTAHOBKH JUIS MOJENH, ONHUCHIBAIONIEH CBOOOTHBIC
KOJI€0aHUsl CUCTEMBI.
8 IlycTh B HEKOTOPOW MECTHOCTH OOMTAIOT JBE MOIYJISAIHS KUBOTHBIX, MPUYEM >KUBOTHBIC OIHOU
MOMYJISILIUM OTHOCATCS. K XUIIHUKAM, a APYrol — K TPABOSAHBIM, CIYXKAIIUM MUIICH AJI1 XUITHUKOB.
Jis ommcaHus TMOMOOHBIX CHUCTEM «XMIIHUK-KEPTBa» HCIONb3yeTcs Moaenb JloTku-Bonbreppa.
[Ipemioxure cucremy rumnores, Ha OCHOBaHUM KOTOphIX BoibTeppa 3amucail CBOI0 MaTEMAaTUYECKYIO
Mozelb. [IpoBeanTe KaueCTBEHHbIN aHAIN3 MO/, BhINOIHUTE aHau3 peleHust JJisi CUCTEMBbI
«XUILIHUK — XKepTBa» ¢ ucnonbzoBanuem cpeacts UKT.
9. Ilpu m3ydeHuU pa3BUTHS SMUIEMHH HEKOTOPOro 3a00JieBaHUS OOBIYHO BBLACISIOT TPU TPYIIIbI
JOJEH: X — Ipymna Jitoied, BOCIPUUMYHUBBIX K TaHHOMY 3a00JIEBaHUIO, HO €Il HE 3apa3UBILIAsCS UM;
y — Ipynna yxe OOJbHBIX WU WH(DUIIMPOBAHHBIX JIFOJICH, KOTOPHIE MOTYT BBICTYIATh PAa3HOCYHMKAMU
00JIe3HU; Z — TPyIIa JIOJAeH, HEBOCIPHUUMYUBLIX K 3TOH OOJE3HW WU IMOJYYHBIIAEC HMMYHUTET
nocje mepeHeceHHoro 3abosieBaHus. llocTpoiiTe MaTeMaTH4ecKyl0 MOJAETb PAa3BUTHUSA SIUACMUU.
[Ipennoxute cucremy TMIOTE3 Jisi 000CHOBaHUS JaHHOW Mojeiu. [IpoBeanTe KaueCTBEHHBINM aHAIN3
Matematuueckon wmogenu. [Ipennmoxkute apyrue BapuaHThl MOZENEH HHUAEMUU C y4YETOM: a)
W3MEHEHUs OOIIel YHCICHHOCTH HACEJCHUs, CBS3aHHBIE C POXICHUSAMH W €CTECTBEHHBIMHU
CMEpTSAMHU; 0) CMEPTHOCTH OT JAHHOI'O 3a00JI€BaHUS; B) HETIOCTOSHCTBA JOJIH 3a00JI€BILNX JIFOEH.
10. Hacenenue ropona B Tedenue 50 JIeT YABOUIOCH 3a CUET €CTECTBEHHOTO MPUPOCTA U COCTABIISIET
40000 yenosek. OnpenenuTh HaceraeHue ropoaa yepe3 10 ner. Korna Hacenenue JOCTUTHET 1 MIIH.
YeJI0BEK.
11. Kakas cymma OyneT HaxoIuThes Ha cueTy depes 500 JietT, eciiu CeroiHs OTKPBITh cOeperaTebHbIN
BKJIa/I B OJTUH PYyOIIb 1101 5% TOMOBBIX C HETPEPHIBHBIM HAYHCICHUEM ITPOIICHTOB?
12. 3amanbl GyHKIMU CTIpOca U MPEUIOKEHU Ha HeKoTophIid ToBap: dp = 50 - 2p - 4dp/dt u s(p) =2
+ p(t) + dp/dt. Haiiti 3aBUCHMOCTh paBHOBECHOU 1eHBI OT BpeMeHu, eciu p(0) = 10. SABnsercs nm
1IE€Ha YCTOMYMUBON?
13. U3menenue o6beMa MpOAYKIINH, peaTU30BaHHON K MOMEHTY BpemeHu t. [IycTh y = y(t) — 00be
MPOAYKLIMH, PEAM30BAaHHOM K MOMEHTY BpeMeHH t. [Ipeamnonoxum, 4To 1eHa Ha JaHHbIA TOBa
OCTaeTCs MOCTOSIHHOM (B Mpejenax paccMaTpuBaEeMOro MpoMeXxyTka BpeMeHu). Torga pyHkuus y
y(t) ynoBuerBopsieT ypaBHeHHto Y'(t) = ky(t), rae k = mpl, m — HOpma nHBECTULIUH, P — IPOJAKHA
1eHa, | — k03 HUIUEeHT MPOMOPIIMOHATBPHOCTA MEXKY BEIMYNHON MHBECTUILIMA U CKOPOCTHIO
BBIMTYCKA  TTPOYKIIHH. BbIsCHUTBH, 10 MCTEYEHHH KaKOro TMPOMEXYTKa BpPEMEHH OO0BeM
peann30BaHHONW NPOAYKLUMU YABOUTCS MO CPaBHEHUIO C T[E€PBOHAYAIbHBIM, €CIM 3HAYEHUE
KodpduuMeHTa MponopuuoHaNbHOCTH K B ypaBHeHuu Y'(t) = ky(t), pasno 0,1. Ha ckoib
MIPOLIEHTOB CIEAYET YBEIUYUTh HOPMY UHBECTULIMH, YTOOBI MPOMEKYTOK BpEMEHH, HEOOXOIUMOTO
JUTSl yIBOEHUSI 00beMa peaTu30BaHHON MPOIYKIIMKA YMeHbIuics Ha 20%.
14. ['ocymapcTBO pemmio oka3arh MOACPKKY OCTAHOBHUBIIEMY IMPOU3BOJCTBO MPEINPUSTHIO-
OaHkpoTy. B TeueHue roja Ha cUET MPEANPUITHS HEMPEPHIBHO OYYT MOCTYNATh JICHEKHBIE CPEJICTBA,
MpUYEeM KPU3UCHBIA YNPABIAIONIMN MOXET BBIOpAaTh OJHY W3 CXEM TOCHOJIEPKKHU: JHOO
MEPEUMCIICHHbIE CPEACTBA PABHOMEPHO BO3PACTAlOT M K KOHIYy TOJa JOCTUTal0T HEKOTOPOro
(UKCUPOBAHHOTO 3HAYeHHs], JTHUOO CpelICTBA PaBHOMEPHO YOBIBAIOT OT JAHHOTO (PUKCHPOBAHHOTO
3HAuUEHUS JI0 HYJsA K KOHIy roja. Kakas w3 mpeyio)KeHHBIX CXeM MPUBEET K BBIMTYCKY OOJBIIEro
o0bemMa MPOIYKIUHU, €CIM W3BECTHO, YTO H3-3a BETXOCTU 000pynoBaHHs KO3((UIMEHT BBIOBITHS
(hOHIOB 3a TOJ paBEH JBYM, a MTOKa3aTeNlb OTJAaYl MHBECTUITMH B JaHHOU oTpacyu cocTaisieT 40 %?
Bun CPC: IloaroroBka kK KOHTPOJIBHOM paboTe
Pemmntsh 3a1aun, BeIICINAS dTAlbl MATEMATHYECKOTO MOJICITUPOBAHHS.

1. IIporynouHslii KaTep IBUXKETCS cO cKopocThio 1 M/c. [lpuyanuBas Kk mupcy, MalIMHUCT OCTAaHOBUII
nasuratens 1 yepe3 10 ¢ ckopocts karepa ynana a0 0,5 m/c. Cuutas, 4To Cuiia COPOTUBIIEHUS BObI
IIPONOPLIMOHAJIBHA CKOPOCTH JBUKEHMS, HAUTH CKOPOCTh KaTepa uepe3 1 MUH Iocie OCTaHOBKU
JIBUTATEIsl. Y Ka3aHHUe: UCIOIb30BaTh BTOPOM 3aKOH HbIOTOHA, TTpU 3TOM CuUJia, AEHCTBYIONIAs HA
nonky F = -kv(t), roe v(t) — ckopocTs 101kH, k — K03pduueHT nponopunoHaibHOCTH. CHitoi
TSKECTHU B JIAaHHOM 3a/1a4e MOYKHO IpeHeOpeyb.

2. Teno macchl m naiaeT BEPTUKAIBHO BHU3 C HEKOTOPOM BBICOTHI. CHjia BSI3KOIO TPEHHUS,
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JEUCTBYIOIIA Ha TEJIO0, MPONOPIUOHAIBHA BEJIMYUHE CKOPOCTH: Frp=—kv,tne k>0

ko3 uuueHT TpeHus. [locTpouts MaTeMaTHYECKYIO MOJICNIb U3MEHEHUS CKOPOCTH Tejla ¢ TeUCHHEM
BpPEMEHH.

3. B o3epe xHUBYT pbIOBI ABYX BUJOB: ITYKH U KapacH. Kapacu nutaroTcst BOJOPOCIAMH, a IIYKU —
kapacsimu. [locTponTh MaTeMaTHUECKYIO0 MOJIe]Ib U3MEHEHHS YUCIIEHHOCTH Kapacei u IIyK B 03epe.

4. YucneHHOCTh HaceneHUs y(t) HEKOTOPOM CTpaHbl YAOBJIETBOpsET JU(QepeHInATEHOMY
ypaBHenuto dy/dt = 0,2y(1 - 0,0001y), rae Bpems t u3mepsiercs B rojax. B HadaapHBIE MOMEH
BpeMeHH HacesneHue coctaBiisiio 1000 gen. Yepes CKOIBKO JIET YMCIEHHOCTh HACEJIEHUs BO3PACTET B

4 paza?

5. B ropoge c¢ nacenenuem 4000 yen. PacmpocTpaHeHue snuaeMud MOAYMHSETCS 3akoHy dy/dt
0,001y(4000 - y), rme y — urcio 3a0oJieBIINX B MOMEHT Bpemern t. Uepes kakoe Bpems 3adoineet 90
HACEJICHUs, €CJIM B HA4YaJIbHBIM MOMEHT BpeMeHu 6oseno 2% HaceneHus?

6. @yHKIUYU cpoca U IPEJI0KEHUS UMEIOT BUL:

y =25 -2p+3dp/dt, y =15 - p +4dp/dt.

HaiiTi 3aBUCMMOCTb paBHOBECHOM 1IEHBI P OT BPEMEHHU, €CIIM B Ha4aJIbHbII MOMEHT BPEMEHHU p = 9.

7. Kpenut B cto ThicsS4 pyOusieit B3sT Ha maTh JeT noa 15% rogoseix. Kakyro cymmy Hyx)HO Oyzaer
MOTaCUTh KPEIUTOPY, €CIH HAKOMHUTEIbHBIC MPOIEHTHl HAYHUCISIFOTCS: a) KKIBIH rol; 0) KaxIIblid
Mecsl; B) HenpepbelBHO? Ormpenenure, Kakas CXeMa HAayMCIIEHUS IMPOLEHTOB IO KPEOUTYy BHITOJHA
3aeMILHKY?

7. TemaTuka KypcoBbIX padoT(IPOEKTOB)
KypcoBbie paboThI (ITPOEKTHI) MO AUCHUILIMHE HE MPETyCMOTPEHBI.

8 OueHoYHbIE CpeICTBA
81 KommnereHuuu u 3Tanbl (GOPMUPOBAHUSA

Ne  |Ouenounsle cpencraa Kommnereniyu, sTams ux
n/n dopmupoBaHus

1 [IpeameTHO-TEXHONOrHYeCKUI MOAYIIb [K-6, ITIK-3.

2 [IpenMeTHO-METOAMYECKUI MOAYIIb IIK-6, IIK-14, IIK-3, IIK-7.
3 [Tcuxommoro-nenaroru4eckuii Moayab [TK-3.

4 VY4ebHo-HccIe10BaTeNbCKUA MOTYITb [1K-14.

82. Toka3arenu u KPUTEPHUHA OLICHUBAHUSA KOMHeTeHHHﬁ, IIKAJbl ONCHUBAHUSA

[Ikana, KpUTEpUH OLIEHUBAHUS U YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIUH

2 (He 3a4TeHO0) HWXKe |3 (3auTeHO0) NOpOroBhlii| 4 (3auTeH0) 6a30BbIN 5 (3auTeHo)
IIOPOrOBOr0 MTOBBILLICHHBIN

[TK-14 CriocoOeH ycTaHaBIMBAThH COACPIKATEIbHBIC, METOIOJIOTHYECKUE K MUPOBO33PEHUYCCKHE CBSA3H
NpeMETHOM 001acTH (B COOTBETCTBUH C IPO(PHIIEM U YPOBHEM O0YUYCHHUS) CO CMEKHBIMH HayYHBIMU
obnactamMu

I1K-14.1 ®opmupyeT MEXAUCIUIUIMHAPHBIE CBA3M MAaTEMATUKH C IIPEIMETAMU €CTECTBEHHOHAYYHOIO
LUKJIA.
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He criocoben
chopMupoBaTh
MEXTACIUTITMHAPHBIC
CBSI3U MaTEMAaTHUKH U

MaTEMATHUYCCKOI'O

MOJICTTPOBAHUS C

peaMeTaMu
€CTECTBEHHOHAYYHOTO
LHKJIA.

B nenom ycremHso, HO
OeccucTeMHO
JTEMOHCTPUPYET
CIIOCOOHOCTH
chopMHpOBaThH
MEXKTUCIUTITTHAPHBIC
CBSI3M MATEMAaTUKH U
MaTeMaTH4YeCKOro
MOJICIIUPOBAHUS C
npeaMeTaMu
€CTECTBEHHOHAYYHOTO
LKA,

B nenom ycnemHso, HO
C OTJCITBHBIMH
HeJl04eTaMH
JIEMOHCTPUPYET
CIOCOOHOCTh
copmMHpOBaThH
MEKIUCIUIUIMHAPHBIC
CBSI3U MaTEeMaTHKH U
MaTeMaTHIeCKOTro
MOJICTTUPOBAHHUSI C
npeaMeTaMu
€CTECTBEHHOHAaYyYHOTO
IUKIIA.

Crioco0eH B OJTHOM
obbeMe chopMHUpPOBATH
MEKIUCIUTUTMHAPHBIC

CBSI3U MaT€MaTHKH U

MaTeMaTn4dcCKoOro
MOJICTTUPOBAHUSI C
NpeaMETaMHU
€CTECTBEHHOHAYYHOTO
IUKITA.

[1K-3 CriocobeHn peann3oBbIBaThH 00pa3oBaTeIbHbIC POTPAMMBI PA3TUYHBIX YPOBHEH B COOTBETCTBUU
C COBPEMEHHBIMH METOIMKAMH U TEXHOJIOTUSAMH, B TOM YHCIIe HH)OPMAMOHHBIMH, JIJIS
obecrieueHns KauecTBa yueOHO-BOCIIMTATEIbHOTO IpoLecca

[1K-3.2 OcymiectBisger 0T00p MPEeIMETHOTO COACPKAHUSI, METOJIOB, IPUEMOB U TEXHOJIOTHI, B TOM
qrciie THPOPMAIIMOHHBIX, 00yYEHUSs, OPraHU3alMOHHBIX POPM YyUeOHBIX 3aHATUH, CPEICTB
JTUArHOCTHKYU B COOTBETCTBHH C IUIAHUPYEMBIMH PE3yJIbTaTaMu 00yUYeHUSI.

COJIepKaHusI, METOJIOB,
IPUEMOB U
TEXHOJIOTUH, B TOM
qucie
MH(POPMAIIMOHHBIX,
00y4YeHUs1 MaTEMaTHKE
1 UHPOPMATHUKH,
OpTaHU3aIMOHHBIX
bopM yueOHBIX
3aHATUH, CPEJCTB
JTMarHOCTUKY B
COOTBETCTBHH C

0TOOpa MPEeIMETHOTO
CoOJIepKaHusl, METOJIOB,
MIPUEMOB U
TEXHOJIOTHii, B TOM
qucie
WH()OPMAIUOHHBIX,
00y4eHHsI MaTEMaTUKE
1 uHPOpPMaTHKE,
OpraHU3aIMOHHBIX
dbopM yueOHBIX
3aHSITHHA, CPEICTB
JTUATHOCTHKH B

NEeSITeTbHOCTH ISt
0oTOOpa MPEeIMETHOTO
COJIepKaHus1, METOJIOB,
pUEMOB U
TEXHOJIOTUi1, B TOM
qrcie
WH(OPMAIIUOHHBIX,
00y4eHHsI MaTEMaTUKE
U UH(OpMaTHKe,
OpraHU3alMOHHBIX
bopM yueOHBIX
3aHATUH, CPEJICTB

JeMoHcTpUpYyET B nenom ycnemno, Ho | B nenom ycnemso, HO YceneuHo n
(dparMeHTapHOE 3HAHNE | HE CHUCTEMATHYECKU C OTACNbHBIMU CHUCTEMATUYECKHU
OCHOBHBIX JIEMOHCTPHPYET npoOeraMu JEMOHCTPHPYET
TEOPETUUCCKHUX TEOPETUYECCKUE 3HAHUS JIEMOHCTPHPYET TEOPETUYCCKUE 3HAHUS
MMOHSTHI 1 IPAKTHYECKUE TEOPETUYCCKUE 3HAHUS U TIPAKTHYCCKUE
MaTeMaTHYECKOTO yMEHHUS B 00J1acTh U TIPAKTHYCCKUE YMEHUS B 00JIACTH
MOJICTTUPOBAHUS, MaTeMaTHYECKOTO YMEHHSI B 00JIaCTH MaTeMaTHYECKOTO
HEOOXOIUMBIX B MOJICTTUPOBAHUS, MaTeMaTHYECKOrO MOJICTTUPOBAHUS,
Oynymei HEOOXOIMMBIE B MOJICTTMPOBAHHUS, HEOOXOIUMBIE B
npodecCHOHAIbHON Oymymieit HEOOXOIUMEIE B Oymymuieit
JEATEIIbHOCTH ISt npodeccnoHanbHOM Oymymeit npodeccuoHanbHOM
0TOOpa MPEIMETHOTO JESITENHHOCTH IS npodeccrnoHaTbHOM JIEATENIbHOCTH ISt

oTOOpa MpeIMETHOTO
COJIepKaHus1, METOJIOB,
MPUEMOB U TEXHOJIOTHUH,
B TOM 4HUCIIE
UH(GOPMaIIMOHHBIX,
oOy4eHHs] MaTEMaTUKE
U UHQOpMaTHKE,
OpTaHU3aIMOHHBIX
dbopM yueOHBIX
3aHATHUH, CPEICTB
JTUArHOCTHKY B
COOTBETCTBHUH C

IJIaHUPYEMBIMU COOTBETCTBHUHU C AUAardoCTHUKU B IIaHUPYEMBIMU
pe3yiabTaTaMu IIaHUPYEMBIMU COOTBETCTBHUHU C pe3yiabTaTaMunu
00y4eHusl. pe3ylbTaTaMu TUTaHUPYEMBIMH 00y4eHUs.
o0yueHHs. pes3yibTaTaMu

00yJeHusI.

[1K-3.4 ®opmupyeT 1mo3HaBaTelbHYI0 MOTHBAIIMIO O0y4YaIOUIMXCs K MaTeMaTHKe U HHPOpPMaTHKE B
paMKax ypOYHOH ¥ BHEYPOUHOU AESATETbHOCTH.
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®parMeHTapHO
MPUMEHSIET
TEOPETUUECKHIE 3HAaHUS
U IPaKTHYECKHe
YMEHHUs B 00J1aCTH
MaTeMaTH4eCKOI 0
MOJIETTUPOBAHUS AJIs1
dbopMHUpOBaHHS
[M03HABATEJIbHON
MOTHBAILIUH
o0yJarommxcst K
U3Y4YEHUIO MaTEMAaTUKH
B paMKax ypO4YHOU U
BHEYpPOYHOM
JESITEIbHOCTH.

B nenom ycremHso, HO
HE CHCTEMaTH4YEeCKH
MIPUMEHSIET
TEOpETUUECKHE 3HAHUS
Y TIPAKTHYECKUE
yMeHUs B 00J1acTu
MaTeMaTHYECKOTO
MOJIETTUPOBAHUS JJIs1
dhopMHUpOBaHHS
MO03HABATEIbHON
MOTHBAITUN
oOyyJaroumxcs K
W3YYCHHUIO MATEeMATHUKH
B paMKaXx ypOUHOH U
BHEYPOYHOI
JESITEIbHOCTH.

B nenom ycnemHso, HO
C OTJEJIbHBIMU
HeJ0YeTaMH
MPUMEHSIET
TEOPETUYCCKUE 3HAHUS
Y IPAKTHYECKUE
YMEHHUS B 00J1acTH
MaTeMaTH4eCKOTo
MOJIETTUPOBAHUS ISt
hopmupoBaHus
II03HABATEJILHOU
MOTHBAIIAH
o0yJaromuxcs K
M3YYEHUIO MAaTEeMaTUKH
B paMKaXx ypOuHOI u
BHEYPOUYHOM
JIESITEIbHOCTH.

YenemHo un
CUCTEMAaTUYECKU
MPUMEHSIET
TEOPETUUECKHE 3HAHUS
Y IPAKTHYECKHE
YMEHHSI B 00JIaCTH
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS TS
dhopMupoBaHHS
M03HABATEJILHOMN
MOTHBAIIHH
oOyJaronmxcs K
U3YYCHUIO MATEeMATHUKH
B paMKax ypO4HOH U
BHEYpPOYHOI
NeSITEIbHOCTH.

[TK-6 Crioco6eH nmpoeKTHUpoBaTh CoAepKaHNe 00pa30BATEIbHBIX IPOTPAMM U X JIEMEHTOB

[TK-6.1 YuacTByeT B IPOEKTUPOBAHUHM OCHOBHBIX U JOMOJIHUTEIbHBIX 00pa30BaTEIIbHBIX IPOrPAMM.

®parMeHTapHO
MIPUMEHSIET
TEOPETUYECKHE 3HAHUS
U TIPAKTHYECKUE
yMEHHUS B 00sactu
MaTeMaTH4eCKOro
MOJICTTUPOBAHUS IS
MIPOEKTUPOBAHUS
OCHOBHBIX U
JOTIOJTHUTETBHBIX
00pazoBaTeNbHBIX
IporpaMM B IJIaHE
oTOopa cosiepKaHus

B 1enom ycrnerito, HO
HE CUCTEMAaTHYECKH
IIPUMEHSET
TEOPETHUYCCKHUE 3HAHUS
" NPAaKTUYCCKHC
yMEHHS B 00J1aCTH
MaTeMaTu4ecKOro
MOJICTTHPOBAHUSI IS
IIPOCKTUPOBAHUA
OCHOBHBIX U
JOIIOJIHUTCIIBbHBIX
o0pa3oBaTenbHbIX
IPOrpaMM B TUIaHE
oTbopa conepKaHus

B nienom ycrmeniso, HO
C OT/ICTIbHBIMHU
HeJ04YeTaMU
[IPUMEHSET
TEOPETHUYCCKHUE 3HAHUS
Y TPAKTHYCCKUE
yMEHHUS B 00J1aCTh
MaTeMaTHYECKOTO
MOACIIUPOBAHUA IJIA
IMPOCKTUPOBAHUA
OCHOBHBIX U
JOTIOJTHUTEIBHBIX
00pa3oBaTeNbHbIX
IporpamMM B TUIaHE
oTOopa coJiepKaHus

YenemHo u
CHUCTEMaTHYECKU
[IPUMEHSET
TEOPETHUYCCKUE 3HAHUS
U TIPAKTHYECKUE
YMEHUS B 00JIACTH
MaTEeMaTHYECKOTO
MO/JICIIMPOBAHUS TSI
IPOCKTHPOBAHHUS
OCHOBHBIX U
JOTIOTHUTEIBHBIX
00pa3oBaTeNnbHBIX
porpaMM B TUIaHE
oTOopa cosepKaHus

[TK-7 CriocobeH npoeKTUpOBaTh MHAUBUAYaIbHbIE 00pa30BaTeIbHbIE MAPIIPYTH 00YJAIOIUXCS O
IpenojaBaeMbIM y4eOHBIM IIpeIMeTam

[1K-7.1 Pa3zpabarbiBaeT HHIUBUyaIbHO OPUEHTUPOBAHHBIE yueOHbIE MaTepHabl IO MaTeMaTHKE U
MH(OPMATUKE C YYETOM MHAUBUAYAIBHBIX 0COOEHHOCTEN 00yUaroIuXCsl, UX 0COOBIX
00pa3oBaTeNbHbIX TOTPEOHOCTEM.
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®parMeHTapHO
MIPUMEHSIET
TEOPETUUECKHE 3HAHUS
Y TIPAKTHYECKUE
yYMEHUS B 00J1aCTH
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS B
pa3paboTke
WHIUBUIYAILHO
OPHECHTUPOBAHHBIX
y4eOHbIC MaTepUAIIOB
0 MaTeMaTUKE U
nH(pOpPMATHKE C YIETOM
WHIMBUTYaJIbHBIX
0COOEHHOCTEHN
o0ydJaronmxcs, ux
0CO0BIX
00pa3oBaTebHBIX
noTpedHoCTEH

B nenom ycremso, HO
HE CHCTEMAaTHYECKH
MPUMEHSIET
TEOPETUYCCKHIE 3HAHUS
Y TIPAKTHYECKUE
YMEHHUS B 00J1aCTH
MaTeMaTH4eCKOTo
MOJICTTUPOBAHUS B
pa3paboTke
WH/IUBUYaJIEHO
OPUECHTUPOBAHHBIX
y4eOHbIC MaTepUAIIOB
10 MaTeMaTHKe U
nH(POPMATUKE C YIETOM
WHIMBUTYaIbHBIX
0CcOOeHHOCTEH
o0ydJaronmxcs, ux
0CO0OBIX
00pa3zoBaTebHBIX
nmoTpedHoCTeH

B nenom ycnemHso, HO
C OTJEbHBIMU
HEeJ0YeTaMH
MIPUMEHSIET
TEOpEeTUYECKHE 3HAHUS
U TIPaKTUYECKUe
YMEHHSI B 00J1aCTH
MaTeMaTH4eCKOTro
MOJICTTUPOBAHUS B
paszpaboTke
MHIUBUAYAIbHO
OpPUEHTUPOBAHHBIX
yueOHbIE MaTeEpUaoB
10 MaTeMaTHKe U
9KOHOMHKE C yUETOM
MHIUBUAYAIbHBIX
0ocoOeHHOCTEH
oOyJaromuxcsi, ux
0COOBIX
00pa3zoBaTebHBIX
noTpedHOCTEN.

YenemHo u
CUCTEMaTUYECKU
MPUMECHSICT
TEOPETUYECCKHIE 3HAHUS
Y PAKTHYECKUE
YMEHHUS B 00JIaCTH
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS B
paspaboTke
WH/IUBUYyAJIEHO
OPUCHTHUPOBAHHBIX
yueOHbIC MaTePUAIIOB
10 MaTeMaTHKe U
UHPOPMATUKE C YUETOM
WH/IUBUyaTbHBIX
0COOEHHOCTEH
00ydJaronmxcs, ux
0COOBIX
00pa3oBaTeIbHBIX
noTpedHOCTEN.

[1K-7.2 [TpoeKTHpyeT ¥ MPOBOJAUT HHIUBUIYATbHBIC M IPYIIIIOBBIC 3aHATHS 110 HHHOPMATHUKE U
MaTeMaTHKe JJis 00yJarouXcsi ¢ 0COOBIMU 00pa30BaTEIbHBIMU OTPEOHO

CTsSAMU.

®parMeHTapHO
MIPUMEHSET
TEOPETHUYECKUE 3HAHUS
Y TIPAaKTUYECKHUE
yMeHHUsI B 00J1acTU
MaTeMaTUu4eCcKoro
MOJICJIUPOBAHUS JUISt
MPOCKTUPOBAHUS U
MIPOBEACHUS
WHJIMBUTYATbHBIX U
TPYIIIOBBIX 3aHATUHI N0
MaTeMaTuKe 1
nH(popMaTUKe IS
00yJaromuxcs ¢

B nenom ycnenixo, HO
HE CUCTEMaTU4YECKU
IIPUMEHSIET
TEOPETUYECKHUE 3HAHUS
U IIPAaKTUYECKUe
yMeHus B 00J1acTH
MaTEMaTHYECKOT O
MOJIETTUPOBAHUS IS
IIPOEKTUPOBAHUS U
MIPOBEJIEHUS
WH/UBUYAJIbHBIX U
IPYNIOBBIX 3aHATHH 110
MaTEMaTHKE U
nH(pOpMaTUKe JIs

B nenom ycnemno, HO
C OTJEJIbHBIMU
HeJ04YeTaMu
IIPUMEHSIET
TEOPETUYECKUE 3HAHUS
Y IIPAaKTHUYECKUE
YMEHUs B 00J1aCTH
MaTeMaTHUYeCKOTo
MOJIETTUPOBAHUS IS
IIPOEKTUPOBAHUS U
IIPOBEJCHUS
VHAWBUAYAJIBHBIX U
IPYNIOBBIX 3aHITHH 1O
MaTeMaTHKe U

YenemHo u
CUCTEMATUYECKU
IPUMEHSIET
TEOPETUUECKHUE 3HAHUS
U IPAKTUYECKHE
yMeHus B 006JacTu
MaTEMaTHYECKOTO
MOJIETTUPOBAHUS IS
IPOEKTUPOBAHUSA U
IIPOBEJICHUS
WHIVBUAYAJIBHBIX U
IPYNIOBBIX 3aHATHH 10
MaTEMAaTHUKE U
nH(pOpMaTUKE JIsI

0CcOo0BIMU oOyJaromuxcs ¢ nH(popMaTUKe IS oOyuaromuxcs ¢
00pa3oBaTeNbHBIMU 0co0BIMHU 00yyaromuxcs ¢ 0co0BIMHU
noTpeOHOCTAMHU. o0pa3zoBaTeITbHBIMU 0cOo0BIMHU o0pa3oBaTeNbHBIMU
HOTPeOHOCTAMM. o0pa3oBaTeIbHBIMU HOTPEOHOCTAMM.
MOTPEOHOCTSAMHU.
YpoBeHb [IIkana oneHnBaHUs AJI1 MPOMEKYTOUHON [Ixana oueHUBaHUA 110
c(hOpMUPOBAHHOCTH aTTecTalun BPC
KOMIICTCHIIMH Ok3ameH (nudepeHIpOBaHHbIH
3a4er)
[ToBbIIEHHBIN 5 (OTIU4YHO) 90 — 100%
ba3zoBbrit 4 (xoportio) 76 —89%
IToporosslii 3 (YAOBIETBOPUTENBHO) 60 —75%
Hwuxe nmoporosoro 2 (HeyIOBJIETBOPUTEIIHHO) Huxe 60%
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83. Bompochl NpoMeKyTOYHOM aTTecTAllMU
Hecsitolii cemecTp (Ix3amen, ITK-14.1, IK-3.2, [IK-3.4, [TK-6.1, I1K-7.1, ITK-7.2)
1. OxapakTepu3yiTe MOJEINPOBAHUE KaK METOJ HAYYHOI'O [IO3HAHMS.
2. ChopmynupyiiTe MOHATHE MaTEMaTUYECKON MOAETH U METOa MaTEeMaTHIECKOT0 MOACTUPOBAHHUS.
3. ChopmynupyiiTe CBOMCTBA U OCOOCHHOCTH IMMOCTPOSHUS MATEMAaTHIECKUX MO/Ie-JICH.
4. TlepeuncnuTe OCHOBHBIE TpeOOBaHMS K MaTeMaTHYeCKOW MOJETd W OCHOBHBIE 00JacTu
IIPUMEHEHHSI MATEMaTUYECKOI'0 MOJIEIUPOBAHUS.
5. KakoBa poJib MaTeMaTHueCKOro MOJICTIMPOBAHUS B HAYYHBIX UCCIICJOBAHUSIX ?
6. IlpuBenure KnaccuUKAMIO MaTeMaTH4YeCKuX Mojaeneid. OxapakTepu3yldTe OCHOBHBIC BHJIbI
MaTEeMaTHYECKUX MOJICIICH.
7. IlpuBenute mpuUMepbl MAaTEMATHYECKUX MOJEIEH NMPUKIANHBIX 3a1ad. Kakoli MaremaTHyecKui
anmapar JISKUT B OCHOBE IMOCTPOCHHS MAaTEMaTHYECKOW MOJIEH B KaXKJ1I0M Ipumepe?
8. [lepeuncnure Tanbl MaTEMaTUYECKOTO MOJENIUpoBanusl. OXapaKTepu3yuTe Kakplid 3Tall.
9. HazoBuTe OCHOBHBIE METO/IBI peaM3allui MOJIEeH, MEPEUUCIUTE UX TOCTOMHCTBA U HEIOCTATKH.
CdhopmynupyiiTe TOHATHE O BEIYUCIUTEIIEHOM YKCIIEPUMEHTE.
10. ChopmynupyiTe OCHOBHBIE METO/IbI IOCTPOCHHSI MATEMATHUYECKIX MOJIEICH.
11. IlpuBeaute mpuMepsl MaTeMaTHYECKUX MOJIEJNei, TOCTPOCHHBIX Ha OCHOBE (hyHIaMEHTAIbHBIX
ypaBHEHUHN (U3UKH.
12. OxapaktepusyiTe IOCTPOCHHE MaTeMaTHYECKHUX MOJENIed Ha OCHOBE 3aKOHOB COXpaHEHUs
(3aKOHA COXpaHEHUs MacChl, SHEPTUHU, UMITYJIbCA).
13. OxapakTepusyiiTe HepapXu4ecKHil MoAX0/ K MOCTPOCHUIO MOIETICH.
14. OxapakTepu3yiTe METOJ BapUALMOHHBIX MPUHIUIIOB IMPH TOCTPOCHHH MaTeMaTUYECKUX
MOJETEN.
15. IIpuBeauTe npumep MOCTPOCHUS MATEMATHUECKON MOJIENIM HA OCHOBE METOa aHAJIOTUH.
16. Chopmynupyiite nonstue nudpdepeHraIbHON MOAenu mpouecca wind spieHus. llpusenure
QITOPUTM COCTaBIICHHS TU(PEpEeHINATBHBIX YPABHEHUHN TI0 YCIOBUSAM MPUKIATHBIX 33/1a4.
17. W3 »osKcnepuMeHTa W3BECTHO, YTO CKOPOCTh pacmaja paJAHoOaKTHBHOIO  BEIIECTBA
MIPOIOPLIMOHAJIbHA €r0 KOJMYEeCTBY B MOMEHT BpeMeHHu t. [locTpoiiTe mareMaTHdecKylo MOJENb
pacnazia paJuoakTUBHOTrO BellecTBa. OnpeaenuTe nepuo/i nojaypacnaaa painoakTUBHOTO BEIIECTBA.
18. B OnaronpusaTHBIX AJi1 pa3MHOKEHUS YCIOBUSIX HAXOAUTCS HEKOTOpoe KonndectBo  NO
OaxTepuil. 13 skcriepuMeHTa U3BECTHO, UTO CKOPOCTh Pa3MHOXKEHUS OAKTEpUi MPONOPLHOHAIbHA UX
KonuyecTBy. [locTpouTh MaTeMaTHUYEeCKyt0 MOJIEIb pOCTa YKucia OakTepuil ¢ TeYeHHEM BpeMeHH. 3a
Kakoe BpeMs KOJMYECTBO OakTepuil yBeIMUUTCS B M pa3 MO CPAaBHEHUIO C HAYalbHbIM U
KOJIMYECTBOM?
19. U3BecTHO, 4TO aTMOc(epHOE NaBlIeHUE C BbICOTOM yMeHblIaeTcs. [locTpouth MaTreMaTndyeckyro
MOJI€TIb U3MEHEHHUS aBJIEHUs p ¢ BbICOTOM h Haj ypoBHeM Mopst. Onucarh BbIBOJ OapoMeTpUUYecKOn
(bopMyIIBI.
20. B pesepByape mmeeTcsi a KI' BOAHOTO PAcTBOpPa COJH, B KOTOPOM COJEPKHUTCS b KI COJH.
OIIpEEIIEHHBI MOMEHT BPEMEHHU BKIIFOYAETCS YCTPOMCTBO, HENPEPBHIBHO MOJAOIIEE B PE3EPBYAp C KI
YUCTOM BOJBI B CEKYHIy M OJAHOBPEMEHHO YAAJIAIOIIEE M3 HErO €KECEKYHIHO C KI pacTBopa. [Ipu
9TOM B CaMOM pe3€pByape >KHJIKOCTh HENPEPBIBHO NepeMemunBaeTcs. [1ocTpouTs MaTeMaTHUECKYIO
MOJIeTIb U3MEHEHUS CO BPEMEHEM KOJIMUYECTBA COJIU B pe3epByape.
21. Hexortopoit ¢upmMoil peanusyercs NPOAYKLHS, O KOTOPOH B MOMEHT BpeMeHHM t U3
MOTEHIIMAJIbHBIX TOKYIaTeNel 3HAIOT JIMIIb X ToKymnaTenel. Jljig yckopeHust cObITa 1aHbl peKJIaMHbIe
OOBSBICHUS M TOCIeayromas HHopMalus pacnpoCcTpaHsSeTcsl Cpedu IMOKynaTeled MoCpeacTBOM
o0meHusi. MOXXHO CUMTaTh, YTO CKOPOCTh M3MEHEHUS YHCIa 3HAIOMIMX O MPOIYKIHHU IMOKYIMaTenei
IIPONOPLIMOHANIBHA KAaK YHCIY X 3HAIOLIUX O TOBAape, TAK M YMUCIY MOKYyNaTesae, KOTOpble O HEM HE
3HatoT. [locTpoiiTe MaTeEMaTHUECKYIO MOJIENb PACIIPOCTPAHEHUS PEKJIAMBI.
22. OxapakTepu3yiTe MaTEeMaTHYECKyl0 MOJENb CKOPOCTH HW3MEHEHHs HHopMaluu (MOAelb
I'apTmana).
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23. Teno, uMeromee B HadaJIbHBII MOMEHT BpeMeHu Ttemmeparypy TO nomectunu B cpeny,
TeMmmneparypa KOTOpOW NOAAEpKUBAETCS paBHOM Tc. DKCIEpUMEHTAIbHO YCTAHOBJIEHO, YTO MpHU
ONPEJIEICHHBIX YIPOILIECHUSIX CKOPOCTh M3MEHEHUs TEMIEpaTyphl Tejla MPONOpPLUUOHAIbHA PA3HOCTH
TEMIIepaTyphbl Tela W TeMIIepaTypbl OKpyxkarouien cpensl. IlocTpoiite mMaremMarudecKyro MOJIEb
WU3MEHEHHUS TEMIIEPATyphl T€Ia C TCYEHUEM BPEMEHH.

24. Cocyn, mmomaap S = S(h) momepeyHoOro ceyeHus KOTOPOTO €CTh M3BECTHAsi (DYHKIMS BBICOTHI
HaIlOJIHEH >KUJIKOCThIO 10 ypoBHA H. B aHe cocyna mmeercss oTBepcTue IUIOMAIU G, yepes
KOTOPYIO KUJKOCTh BbITEKAET. [I0CTpONTh MaTeMaTHYECKyr0 MOJENb MPOLECCa UCTEUEHHS JKUJIKOCTH
yepe3 oTBepcTue B cocyne. Ompenenutb Bpems t, 3a KOTOPOE YPOBEHb KHUAKOCTU IOHU3HUTCA OT
HavanbHOTO nosioxkeHust H 1o npousBonbsHOro 0 < h < H, 1 Bpemsi oJIHOTro OMOPOKHEHUS COCYAA.

25. IlocTpouTh MaTEMATUYECKYI0 MOJEIb MCTEUEHMS KUAKOCTU YEpe3 OTBEPCTUE B COCYAE
WIMHAPUYecKoi  gopmbl. PaccmoTpers ciydam, Koraa oChb NHMJIMHIPAa TOPH3OHTAIbHAS M|
BEpTUKAJIbHASL.

26. IloctpouTh MaTeMaTHYECKHE MOJEIM HWCTEYEHUs KUIKOCTU Yepe3 OTBEPCTUE B COCYIE
KOHUYecKkoil ¢opMbl U B cocyzae, umerolero ¢opmy mnonaycdepbl. Onpenenutb BpeMsl MOJIHOTO
ONOPOXKHEHUS COCY/I0B.

27. llornomieHue CBETOBOIO MOTOKAa TOHKHUM CJIOEM BOJBI IMPONOPLHMOHAIBHO TOJIIUHE CJIO0S U
[IOTOKY, MaJarolleMy Ha €ro IOBepXHOCTb. I[locTpouTh MaTeMaTH4eCKyl0 MOJENIb H3MEHEHUS
MHTEHCUBHOCTU CBETOBOIO MTOTOKA.

28. B 3aMKHYTyI0 OQJIEKTPUYECKYIO II€lb IIOCIEI0BAaTEIbHO BKIIIOYEHbl MCTOYHHUK TOKa C
anextpoasrxkymieit cunoit (3C) E(t), Menstomeiicss ¢ TeueHneM BPEMEHU, aKTUBHOE COMPOTUBIICHU
R um karymka ¢ unnyktuBHocthio L. I[locTpouth MaTeMaTHyecKyr MOJENb U3MEHEHHs] CHIIBI TOKa C
TEYCHHEM BPEMEHHM, €ClIM B HAaYalbHBIII MOMEHT BPEMEHHU OHa paBHsIach Hymio. M3 kypca ¢usukwy,
u3BectHo, yto E(t) = U akr + Uxkat, rae Uakr — HampspkeHHE Ha aKTHUBHOM YYacTKe IENu
BeIpakaemoe 1o 3akoHy Oma ( Uakt = IR), a UkaT nponopunoHaabHO CKOPOCTH M3MEHEHHS CHJIbI
TOKa ¢ KOA((UIIMEHTOM IPOIOPUUOHATBHOCTH L.

29. B pe3ynbrare XUMHYECKOW peakiuu Mexay BemectBamMu A u B oOpasyercs BemectBo C.
[locTpouth MaTeMaTH4eCKyl0 MOJENb M3MEHEHMsI KosinyecTBa BemiectBa C OT BpeMEHH, €Clu B
MOMEHT BCTYIUJIEHHS B PEAKIUI0 KOJM4ecTBa BeulecTB A v B ObulM COOTBETCTBEHHO pPaBHBI a U
CkopocTh peakiiy NpornopluroHanbHa MIPOU3BEIECHUIO pEarupyoiIux Macce.

30. Kakoii Bua uMeeT ypaBHEHHE JIBUKEHUS MaTepHaIbHOM TOUkHM B AuddepeHunansHoil Gopme?
[TocTpouth MaTeMaTH4YECKYyIO0 MOJIENIb TOPU30HTAIBHOTO JBUKEHUSI Te€la, KOTOPOE B MOMEHT BpEMEHU
t0 Haxommsock B Touke X0 m oOmagano ckopocthio v0, ecnu, HaunHas ¢ MOMeHTa t = t0, Ha He
NEHCTBYET TONBKO CHUJIA CONTPOTUBIIEHUSI CPEIbl, MPONOPIIHOHATIbHASI CKOPOCTH JIBH)KEHUS Tela.

31. IlocTpouTh MaTeMaTHYECKYIO MOJEIb T'OPU3OHTAJIBHOIO JBHKEHHUS TeJa, KOTOPOE B MOMEHT
BpemeHnu t0 Haxommiioch B Touke X0 u obiagano ckopocteio V0, eciin, HauMHas ¢ MOMeHTa t = t0, H
HEro JEHCTBYET TOJBKO CHJIa CONPOTHBIICHHS CpEIbl, NPOMOPLHUOHAIbHAS KBaApaTy CKOpPOCTH
JBUKEHUS Tea.

32. TlocTpouTh MaTeMaTUYECKYI0 MOJIENb MaJIEHUsl TeJla MacChl m, KOTOPOE B HAaYaJbHBI MOMEHT
Bpemenu t0 = 0 Haxoamwnock B Touke X0 u oOmagano ckopocThio V0, €ciu cuiaa CONPOTHBICHHS
IIPONIOPLIMOHAJIEHA CKOPOCTH IBUKEHUS.

33. IlocTpouThs MaTEMAaTHUUYECKYI0 MOJIENb IAJEHUS TEJla MAacchl M, KOTOPO€ B HAYaJbHBIM MOMEHT
Bpemenu t0 = 0 Haxoauiock B Touke X0 u oOmagano ckopocThio V0, €cly cuja CONpPOTHBIICHHS
MIPOIOPLIMOHANIbHA KBAJIpaTy CKOPOCTH JBUKEHUS Tea.

34. Kakoil BUJ MMEET ypaBHEHHE, ONMHUCHIBaIONee TapMoHWYeckue koJeOanus? [loasemeHnHoe Ha
MpYXHUHE TEJIO Maccoil m, coBepuiaeT KosieOaHUS OKOJO MOJoXeHHs paBHoBecus. Iloctpoutsb
MaTeMaTHYeCKyl0 MOJelb JBIKEHUS Tena. PaccMoTpers ciydau CBOOOJHBIX U 3aTyXaIOLIMX
KoJeOaHu.

35. IlocTpouTh MaTEMaTHUECKYIO MOJIeNb BBIHYKICHHBIX KoJleOaHUi B cpezie 0€3 COMPOTUBIICHUS U B
Cpelie C CONMPOTUBIICHUEM.

36. OnucaTth MOJENUpOBaHKE KOJIeOaHUN MaTEMaTUYECKOTO U (PU3NUECKOT0 MasITHUKA?
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37. Kakue maTreMaTHUECKUE MOAETH IUMHAMHUKH YUCIIEHHOCTH MOMYJIAIUNA BaM U3BecTHHI? [locTpouth
MaTEeMaTHYECKYI0 MOJIENb TUHAMUKNA YUCICHHOCTU MOMYJSALIUN B U30JMPOBAHHON KOJOHUU (MOJEINb
Marnstyca).

38. TlocTpouTh MaTeMaTHYECKYyI0 MOJETb JWHAMHKH YHUCICHHOCTH TMOMYJSALUU B YCIOBHIX
KOHKYPEHTHOM O0pbObI BHYTpH MOMYIALUHU (MO1enb DepXioibCcTa).

39. IlocTpouTh MaTeMaTHYECKyI0 MOJENIb JWHAMUKU YHUCIEHHOCTH TMOMYJISIIUM B YCIOBHSIX
KOHKYPEHTHOM 00phObI IBYX nmomynsauuii (mozens JloTku-BoabsTeppa).

40. Iloctpouth MaTeMaTUYECKHWE MOJENU: a) AWHAMUKH pOCTa HAceJIeHHs BO BpeMeHHU; O)
KOHKYPEHTHOH TMHAMKHU POCTA; B) UCTOLLEHUS PECYPCOB.

41. IlocTpouTh MaTEMATUYECKYIO MOJIENb PACIIPOCTPAHEHUS SITUIEMUH.

42. ITocTpouTh MaTEeMaTHUUECKYIO MOJICIb CPAKECHHSI IBYX apMui (Mojenb JlaHdyectepa).

43. Hekortopas cymma aeHer A monoxeHa B 0aHk mon 1% B rofa. I[locTpouTh MaTeMaTHuYeCKylo
MOJIETIb POCTa JEHEKHOTO BKJIAa MPH YCIOBUH, UTO NMPUPALLIEHUE HAYUCIISIETCS HEPEPHIBHO.
44. Noxoxn Y(t), moaydyeHHBIH K MOMEHTY BPEMEHH t HEKOTOPOM OTpAaCiblO, SBIACTCS CyMMOU
unBectumii I(t) u Benuuunsl notpedienus C( t). [Ipeanonaraercs, 4To CKOPOCTh YBEIUUYEHUS TOXO]T
MPOIOpLMOHANIbHA BenyrHe nHBecTuimii, C( t) mpeacraBiseT GUKCHUPOBAHHYIO YACTh MOIY4aeMOr 0
noxona: C(t) = (1 — m)Y(t), rne m — Hopma uHBeCTHIMH. [IoCTpOUTH MaTEMaTUYECKYIO MOJIEITb
pocTa JOXO0I0B OT UHBECTULIMM.
45. Ilyctp y(t) — oObeM TPOIYKIIUM HEKOTOPOH OTpaciu, pPeain30BaHHONW K MOMEHTY BPEMEHHU
[Ipenmonaraercsa, 4To BCA MNPOM3BOAMMAS OTPACIbIO MTPOAYKIMS peaTu3yercs IO HEKOTOpOu
(bUKCUpPOBaHHOM 1LIeHE P, T.€. BHIIIOJIHEHO YCIOBHE HE HAChIaeMOCTH phiHKA. [Tycth  1(t) —
BEJIMYMHA WHBECTULIMH, HANpaBlICHHBIX HA pacUIMpeHue MpousBojcTBa. llpenmonaraercs, d4TO
CKOpPOCTb BBIITyCKa IPOJYKIIMH (axcenepanusi) IPONOPLUOHATIbHA BEJIMYMHE
WHBECTHUIIUU. [TocTpouTh MaTEMaTHUECKYIO MOJIENb POCTA BITYCKa MPOLYKIUH.
46. IlocTpouTh MaTeMaTUYECKYI0 MOJENb POCTA BBIIYCKA MPOIYKIUU B YCIOBUSAX KOHKypeHUuu. B
3TOW MOJIETIH MPEATOIaraeTcsl, YTO PHIHOK HE HACKIIIASTCS U MPOIYKIUS MpoAaeTcs 1o neHe  p(q) =
—bq, rne a > 0, b > 0, q = q(t). HaiiTu 3akoH M3MEHEHHUs BBITyCKa MPOAYKIIMH, €CIH CKOPOCTb
BBIIYCKAa NPSIMO MPONOPLHOHAJIbHA YBEJIMYEHUIO MHBECTULMH M 4YacTh J10XOAAa OT pPeaIu30BaHHOMN
MPOAYKIMK B KoynyecTBe ¢(t) pacxoiyercss Ha HMHBECTHIMHM B IPOM3BOJACTBO pEaTU3yeMoin
MIPOTYKIIUH.
47. CornacHo mozenu CaMyaJIbCOHA CKOPOCTb M3MEHEHHMsI PBIHOYHOM IE€HBI p MPONOPIHMOHAIbHA
HEYJOBIIETBOPEHHOMY cIpocy. [locTpouTh MareMaTuuecKkyr0 MoOJeidb AUHAMUKH PHIHOYHOM IEHBI,
€CJIM HEYJIOBJIETBOPEHHBIN CIIPOC XapakTepusyercs BeipaxkeHueM d(p) — s(p), rae d(p) =a — bp, s(p)
o + Bp, COOTBETCTBEHHO CIIPOC U MPEJIOKEHHUE MPH LIEHE P.
48. ITocTpouTh MPOCTEUIIYIO MATEMATUUECKYIO MOJIEIh BOCIPOU3BOACTBA 10X0/1a ITPU IIPOU3BOJIBHON
byakun notpebnenus. [IpoBecTn aHaIW3 MOJENH MPU PA3TUYHBIX COOTHOIICHUSX MEXKIY TEMIIOM
MIPUPOCTA MOTPEOJICHUS U TEXHOJIOTUYECKUM TEMIIOM HAIIHOHAIBHOTO J0XO0/a.
49. IIpocTpouTh MaTEMAaTUYECKYIO MOJEINb PhIHKA C TPOTHO3UPYEMBIMH LIEHAMH.

50. IlycTh W3MEHEHHE ypOBHS aKTHBA ( MPOTOPIIHOHAIBHO PA3HOCTH MEXTY MPEITIOKCHUEM S
cupocoMm d ¢ kodddunmentom nponopuroHanbHoct Kk (k > 0). IlycTs M3MeHEHHE LIEHBI P TaKXkKe
MPOMOPIMOHAIEHO OTKJIOHEHHIO aKTHBa ( OT HEKOToporo ¢QuxcupoBanHoro ypoBHs 0
kodpdunmenToM mpomnopioHankHocth M (m > (). ITlocTpouTh MaTeMaTUYecKyrd MOJAEIb
BBIPABHHUBAHWSI IICH 110 YPOBHIO aKTHBA ( TIPY BBIMIECH3JI0KEHHBIX MPETIOI0KEHHUIX.

84. Meroauueckue MaTepuaJibl, ONpeaesilONIMe TNPOUEAYPbl ONEeHUBAHUS 3HAHWM,
YMEHHii, HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapaKTepU3yKIIHUX 3Tanbl (popMHUpoOBaHUA
KOMITeTeH U

[IpomexxyTouHas arrecTamus IpoBOIUTCS B (popme IK3ameHa.

DK3aMeH  T03BOJISIET  OLEHUTh  CHOPMHUPOBAHHOCTH  MPO(PECCHOHATBHBIX  KOMIIETCHIIHH,
TEOPETUYECKYIO MOJTOTOBKY CTYACHTA, €r0 CIIOCOOHOCTh K TBOPUECKOMY MBIIIJIEHUIO, TOTOBHOCTh K
MPAKTUYECKOW JESITeNbHOCTH, MPHOOPETEHHBIE HABBIKM CAMOCTOSITENLHON paboThl, yMEHHE
CUHTE3UPOBATH MOJTYYEHHBIE 3HAHUS U IPUMEHSTh UX MPU PEIICHUH MTPAKTUUYECKUX 3a]1a4.

[Ipu GammbHO-PEHTHHTOBOM KOHTPOJIC 3HAHWW MUTOTOBAs OIEHKA BBICTABIIACTCS C YIETOM HAOpaHHOU
CYMMBI 0aJlIoB.
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VY CTHBIN OTBET HA DK3aMEHE

[Ipu ompeneneHUH ypoBHS JOCTHKEHHUH CTYJCHTOB Ha 3K3aMEeHE HE0OXoIauMo obpamaTrh ocoboe
BHHMAaHHUE Ha CIEAyIoLee:

— JIaH IIOJIHBIM, Pa3BEPHYTHIN OTBET Ha IIOCTABJICHHBIN BOIIPOC;

—  II0Ka3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAHUH 00 OOBEKTe, MPOSABIAIOIIAACT B CBOOOJHOM
OIIEPUPOBAHUU INOHATHAMH, YMEHHUH BBIJCIINTH CYIECTBEHHBIC U HECYIIECTBEHHBIC €r0 NPU3HAKH,
IIPUYHUHHO-CJIEICTBEHHBIE CBA3H;

— 3HaHHWE 00 OOBeKTe JAEMOHCTpUpYETCs Ha (DOHE MOHMMAHUS €ro B CHCTEME JAaHHOH HayKu U
MEXIUCLUIIIIMHAPHBIX CBS3EH;

— OoTBeT (OpMyIHUpYyeTcsl B TEPMUHAX HAYKH, U3JI0KEH HAYYHBIM SI3bIKOM, JIOTUYEH, J0Ka3aTeJIeH,
JEMOHCTPUPYET aBTOPCKYIO MTO3ULIUIO CTYICHTA;

— TEOPETHYECKUE IOCTYJIAThI TOATBEPKAAIOTCS IPUMEPAMU U3 TPAKTUKH.

Komnoxksuym

[Tpu onpeneneHuu ypoBHS TOCTUKEHUHN CTYJIEHTOB C IIOMOIIBIO KOJUIOKBUYMa HEOOXOJMMO
oOpaiaTts 0co00e BHUMaHHE Ha ClIEAYyOLIee:

— OLICHMBAETCS MOJIHOCTHIO MPABUIIbHBIN OTBET;

— npernojaBaTeyeM JoJDKHA ObITh ONpEJeIeHa MaKCUMallbHas OLIEHKa 3a KOJUIOKBUYM,
BKJIFOYAIOIIUI ONPEEICHHOE KOJIMYECTBO BOIIPOCOB;

— IIpernojaBaTesieM MOXKET ObITh OIpe/iesieHa MaKCUMalIbHasl OLIEHKA 3a OJIMH BOIIPOC KOJJIOKBHYMA.
ITucbMeHHas KOHTpOJIbHAs paboTa

Bupl KOHTPOJIBHBIX PabOT: ayAUTOPHBIE, IOMALITHHUE, TEKYIINE, SK3aMEHa-1[UOHHbIE, INCbMEHHBIE,
rpadudeckue, MpakTHIecKue, (GpOHTATbHBIC, UHAUBHY-AIbHEIC.

Cuctema 3aaHUi MMCbMEHHBIX KOHTPOJIBHBIX PA0OT JOJKHA:

—  BBIABJIATH 3HAHUS CTYJEHTOB IO OINPeJIeIEHHON AUCHUILINHE (pa3iesly AMCHUIUINHBI);

—  BBIBJISITH IOHUMaHKE CYILIHOCTH U3y4aeMbIX NPEAMETOB U SIBJICHUH, UX 3aKOHOMEPHOCTEN;

— BBIABJISITH YMEHUE CAMOCTOSATEIBHO J€JIaTh BBIBObI U 00O0IICHMUS;

— TBOPYECKH MCIOJIb30BaTh 3HAHUS U HABBIKU.

TpeboBaHusI K KOHTPOJBHON PabOTE MO TEMATHYECKOMY COJIEPKAHUIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Taxxe KOHTpOJIbHBIE Pa0OTHI MOTYT BKJIKOYATh MepeueHb MPAKTUUYECKUX 3aJaHHMH.

9. IlepeyeHb OCHOBHOM M JONOJHHUTEJIBLHOM y4eOHOM JIUTepaTypbl
OcHoBHas iuTepaTrypa
1. bopucos, B. I'. Ilpuknagneie 3ajauu TEOPUN OOBIKHOBEHHBIX IH((PepeHInalIbHbIX ypaBHEHUH.
Mexanuyeckoe ABMKEHNE [ DNEeKTpOHHBIN pecypc] : yuebHoe nocobue / B. I'. bopucos. — Kemeposo :
Kemeposckuit rOCyJapCTBEHHBIHN YHUBEPCUTET, 2015. — 130 c. — URL:
http://biblioclub.ru/index.php?page=book red&id=481485&sr=1
2. XKapkoga, I0. C. MaTemaTuyeckoe MoieTupoBaHue [ IIEKTPOHHBIN pecypc] : yueb. mocodue
JUIsl CTY/IeHTOB OakayiaBpuara 1o HanpasieHuto «Ilenarornyeckoe oopazosanue» / FO. C. XKapkosa;
Mopnos. roc. nex. un-T. — Capasck, 2014. — 62 c.
3. Manukos, P. @. OcHOBBI MaTEMaTHYECKOTI0 MOAETUPOBaHUS : yueOHoe nocodue / P. @.
Manukos ; oTBeTcTBeHHbIN penaktop CantoB P. . — Va : BI'TIY umenn M. Axmysisl, 2005. — 136

c. — TekcT : PIeKTpOHHBIN // DNeKTPOHHO-O0nOMMoTeuHas cucrema «Jlanwy :[caiit]. —  URL:
https://e.lanbook.com/book/43197.
Jlono/JIHUTeIbHAS JIUTepaTypa

1. Beengenue B maTematuueckoe moaenupoBanue / pen. I1. B. Tpycos. — Mocksa : Jloroc, 2004. —
439 c. — URL: http://biblioclub.ru/index.php?page=book&id=84691

2. I'y6aps, 1O. B. Beenenne B marematnueckoe moaenuposanue / FO. B. I'y6aps ; HarmonanbHblIi
Otkpeiteiit Yuauepcuter "MHTYUT". — MockBa : HHrepHeT-YHuepcuter WH(popManMoHHBIX
TexHoOrNM, 2007. - 153 c. : TaoI., CXEM. - URL
http://biblioclub.ru/index.php?page=book&id=233992.

3. Pusanuenko, I'. F0. MaTtemaTudeckoe mMoieTupoBaHie OMOJOTUYECKHUX TpoiieccoB. Mojenu B
O6uodu3uKe 1 FIKOJIOTUH : yueOHoe rmocobue ais OakanaBpuara u maructparypsl / I'. FO. Pusnuyenko.

— 2-e u3n., nepepabd. u non. — Mocksa : M3natensctBo FOpaiit, 2019. — 181 ¢. —TekcT : 37eKTpOHHBII
// OBC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/420698.
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4. bopnosckuii, I'. A. ®usuyeckue OCHOBHI MATEMaTHYECKOTO MOJCIMPOBAHUS @ YUYEOHHUK H
MPaKTUKYM JUIs OakanaBpuara u Maructparypsl / I'. A. bopaosckuii, A. C. Konapatses, A. Yoyzaepu.
— 2-e m3A., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2019. — 319 c. — (bakanaBp u maructp.
Axkanemuueckuit  kypc). — Tekcr : onektponsueii / OBC IOpaiir [caiit]. —  URL
https://urait.ru/bcode/437069.

5. ITonoB, A. M. DKOHOMHKO-MaTEMaTHICCKUE METOABI M MOJACIH : YYCOHHMK I TPHUKIAJTHOTO
OakanaBpuata / A. M. Ilonos, B. H. CotnukoB ; moja o6mieit penakmueit A. M. Ilonosa. — 3-e u3.,
ucrp. u gomn. — Mocksa : M3natensctBo FOpaiit, 2019. — 345 c. — (Briciiee odbpazoBanue). — TekcrT :
anekTpoHHsii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/425189.

6. ®ununmos, A. ®. CoopHHK 3a1a4 110 quQQepeHInaIbHbBIM YpaBHEHHIM © yue0. mocobue / A.
®. Gununmnos. — M. : JIubpokom, 2013. — 240 c.

7. Camoiinenko, A. M. Jluddepennnansupie ypaBHeHHs. [IpakTHueckuii Kypc. Yuebd. mocobue / A. M.
Camotinenko, C. A. Kposomes, H. A. Ilepectiok. — M. : Beicm. k., 2006. — 383 c.
10. Ilepeyens pecypcoB MH(GOPMAITMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTu «AHTEepHET»

1. http://mathprofi.ru - Beiciras maremaTuka Jyisi 3a09HHKOB U HE TOJIBKO.

2. http://'www.ege.edu.ru/ru/ -  OdunumanbHblii  WHOOPMAIMOHHBIA  TOPTAl  €IUHOTO
roCy/IapCTBEHHOI'O SK3aMeHa [DneKTpoHHbIN pecypc]| / DPenepanbHas cioyxkba mo Haa30py B cdepe
oOpazoBanus u Hayku. M: 2001 - 2016. Pexxum noctyna: http://www.ege.edu.ru/

3. http://school-collection.edu.ru - Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

4. http://www.problems.ru/ - UnTepHeT-IpoeKT «3agaun»

11 MeToanuyeckue yKa3aHusl 00y4ar0UMCS 10 OCBOCHU IO JUCHUILINHBI (MOLYJIf)
[Ipu ocBoeHMM MaTepuaa IUCHUIUIMHBI HEOOXO0AUMO:
— CIUTAHUPOBATh U PaCTPEeACTUTh BpeMs, HEOOXOUMOE AJIsl U3YUYCHUS AUCHIUTIINHBL;
— KOHKPETH3UPOBATh AJis ceOsl MI1aH U3y4eHHs] MaTepuaa;

— O3HAKOMHUTHCA C 00BEMOM U XapaKTEepOM BHEAYTUTOPHOU CaMOCTOSTEIILHON pabOThI [t
IIOJIHOLIEHHOT'O OCBOEHUS KaX /101 U3 TEM JUCLUIUINHBI.
Cuenapuii u3yueHus Kypca:
— MpopadoTaiTe KaX Ayl TEMY IO MPEJIaraeMOMYy HIDKE arOPUTMY JICUCTBUH;
— H3Yy4YMB BECh MAaTE€pHaJl, BBIMIOJIHUTE UTOTOBBIA TECT, KOTOPBIM MPOJAEMOHCTPUPYET FOTOBHOCTD K
caue 3a4era.
Anroput™ paboThl HaJl KaX /10 TeMO¥:
—  H3YYMTE COJIEp’KaHUE TEMBbI BHAYAJIE T10 JIEKIMOHHOMY MaTepHaly, a 3aTEM 110 APYTUM
HCTOYHUKAM;
— IPOYMUTANTE JOMOJHUTENBHYIO JINTEPATYPY U3 CIIUCKA, IPEUI0KEHHOI O TPENOJaBaTelIeM;
— BBIIUIINTE B TETPAJb OCHOBHBIE ONPEAEIEHUS 10 TEME, NCIIOJIb3YS JIEKIIUOHHBIN MaTeprall Win
CJIOBAapH, YTO TIOMOKET OBICTPO MOBTOPUTH MaTepHa MPH MOATOTOBKE K 3a4ETy;
— COCTaBbTE KpaTKHUH MJIaH OTBETA MO Ka)KJJOMY BOIIPOCY, BBIHOCUMOMY Ha 00CYX/I€HHE Ha
1a00paTOPHOM 3aHITHH;
— BBIYYUTE ONPEIECICHNS TEPMUHOB, OTHOCSIIUXCS K TEME;
— IpOAyMalTe MpUMEPHI U WIUTFOCTPALUU K OTBETY 110 U3Y4aeMOil TeME;
— IPOJYMBIBAiiTe BHICKAa3bIBAHUS 110 TEMaM, IPEUIOKEHHBIM K J1a00paTOPHOMY 3aHSTHIO.
PexoMennanuu 1o pabore ¢ IUTEPaTypoOil:
— 03HAKOMBTECh C AHHOTAIIUSIMU K PEKOMEHI0BaHHOM JTUTEpaType U ONpPEeINTe OCHOBHOM METOA
U3JI0’KEHUSI MaTepuana TOro WM MHOTO UCTOYHUKA;
— BbIOEpPHUTE T€ UCTOYHHUKHU, KOTOPbIE HauOoJIee MOIXOIAT sl U3yYEHHUS] KOHKPETHOM TEMBI.

12.Ilepevyens HHPOPMALHOHHBIX TEXHOJIOT i

Peanuzanuss  ydueOHON  mporpamMmbl  OOecCHeuMBAaeTCs JIOCTYIIOM  KaXIOro  CTyIeHTa K
MH(OPMALIMOHHBIM pecypcaM — JJIEKTPOHHOW Oubnnoreke U ceTeBbIM pecypcam WHrepner. [lns
ucnonb3oBanuss MKT B yueOHOM mpoliecce HCIONB3YyeTCs MPOrpaMMHOE OOecliedueHue, MO3BOJISIoNee
OCYIIECTBIISITh TOMCK, XpaHEHHE, CUCTEeMAaTH3allhio, aHaJlu3 M MPE3eHTalHI0 HHPOpMaAIUH, SKCHOPT
uHpoOpMalMu Ha HUGPOBBIE HOCUTEIH, OPraHU3ALMUIO0 B3aUMOJCHCTBUS B pEAIbHOM W BUPTYaIbHOH
00pa3oBaTeNbHOU cpejie.

WNupuBuyanbHbIe pe3yibTaThl OCBOCHHUS AUCUUIUIMHBI CTYACHTAMH (DUKCHPYIOTCSI B 3JIEKTPOHHOM
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UH(POPMALIMOHHO-00pa30BaTENbHOM cpelle YHUBEpCUTETA.

12.1 [lepeyeHb NPOrpaMMHOIo odecredeHnst
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [IPOD

12.2 llepevyenb HHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM
1. Uadpopmannonno-npasosas cucrema «I"APAHT» (http://www.garant.ru)
2. CrpaBouHnast mpaBoBas cuctema «KoncynsranT [Tmrocy ( http://www.consultant.ru)

12.2 IlepeyeHb cOBpeMeHHBbIX NMPO(eccHOHATBLHBIX 023 TaHHBIX

1. IIpodeccuonanbHas 6a3a naHHbIX «OTKpBITHIE JaHHbIE MUHHCTEpCTBA O0pa30BaHMs U HAYKU
P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnekrponHas OubmuoreyHas cucreMa Znanium.com( http://znanium.com/)

3. Enunoe okHO mocTyma k oopa3oBatenbHbIM pecypcam (http://window.edu.ru

13. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUIIMHBI(MOLYJI51)

Jyis mpoBeicHHsT ayJIMTOPHBIX 3aHATUH HEOOXOJUM CTAaHAAPTHBIM HAOOp CrCIUATU3UPOBAHHOMN
yaeOHO MeOenmn W y4eOHOro oOOpyHOBaHUS, a TakkKe MYJIbTUMEAMMHOE O000pyHIOBaHUE IS
JEMOHCTpAlMK Tpe3eHTauuil Ha JeKnusx. s mpoBeieHUs MPAaKTHYECKHX 3aHATHH, a TaKkKe
OpTaHU3ali CAMOCTOSITEIILHON PadOTHI CTYIEHTOB HEOOXOAMM KOMITBIOTEPHBIA KJlacC ¢ pabodunMu
MeCTaMH, 00eCIeUnBaIOIMMHU BbIXO] B IHTEpHET.

WHauBUayalbHbIE  pEe3yJabTaThl  OCBOCHHS  JIUCHUILUIAHBI  CTYIACHTaMH  (UKCUPYIOTCS B
nnpopmannonHou cucteme 1 C:YHuUBepcurer.

Peanmzanuss  yueOHOW mporpaMMbl  OOECIICUMBAETCS  JOCTYIIOM  KaXKIOTO  CTyJIEHTa K
MH(POPMAIIMOHHBIM pecypcaM — dJIEKTPOHHOH OMOIMOTEKE U CETEBBIM pecypcam MHTepHeT.

Jnsa ucnonb3oBanust MKT B yueOHOM mpouecce HEOOXOAMMO HaJIMYUE IPOrPaMMHOIO
oOCCIeYeHUs, TO3BOJISIOIIETO  OCYHISCTBIISITh MOWCK wuHpopMmanmu B cetd  HHTEpHer,
CHCTEMATH3allMI0, aHAM3 W MPE3CHTAMI0 HH()OpPMAIUU, SKCIOPT WHPOpManuu Ha 1udpoBbIe
HOCHUTEIH.

VYuyeOHast ayTuTOpHs U1 IPOBEICHUS YUeOHbIX 3aHATHI.

VYyeOHast ayTuTOpHS 7S MPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUTIA, 3aHITUNA CEMHHApPCKOTO THIIA,
TPYIIOBBIX ¥ UHINBUAYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTECTAIUH.

[TomenieHue ocHalieHo 000pyI0BaHUEM U TEXHUUYECKUMHU CPEJICTBAMU O0yUEHUSI.

OcHoBHOE 000pyI0BaHUE:

ABTOMaTU3MpOBaHHOE paboyee MecTo B cocTaBe (YueOHbINH MyIbTUMEANHHBIA KOMIUIEKC TpUOYHa,
TrapHUTYpa, MPOEKTOP, UHTEPAKTUBHAS J10CKA), MATHUTHO-MapKepHas JOCKa.

Y4eOHOo-HarIsIIHbIE TOCOOUSI:

IIpe3eHTanum.

VYyeOHast ayuTopus AJis IPOBEACHUS YUeOHBIX 3aHATUH.

VYueOHast ayIUTOpUs AJIs IPOBEJCHUS 3aHATHI JIGKLIMOHHOTO THIA, 3aHATUH CEMUHAPCKOTO THUIA,
TPYIIOBBIX M MHIUBUAYAIBHBIX KOHCYIbTAIUN, TEKYIIIETO KOHTPOJIS U IPOMEXYTOUHOH aTTecTaluy,
KypCOBOT'O IIPOEKTUPOBAHUS (BBITOIHEHUS KyPCOBBIX padoT).

JlaGopatopust BEIYUCIUTETLHON TEXHUKH.

[Tomenenue ocHalieHo 000pyI0BaHUEM U TEXHUUYECKUMHU CPEJICTBAMU O0yUEHUSI.

OcHoBHOE 000pyI0BaHUE:

ABTOMaTH3MpPOBAaHHOE paboyee MECTO B COCTaBe (CHCTEMHBIN OJ0K, MOHUTOP, KJIABUATYPa, MBIIIIb,
rapHUTYpA, IPOEKTOP, MHTEPAKTUBHAS JI0CKa), MATHUTHO-MapKEpHas 10CKa.

JlaGopaTtopHoe 0bopyioBaHHE: aBTOMaTHU3UPOBaHHOE paboyee MecToO (KoMIbloTephl — 11 mT.).

YyeOHO-HArIS AHbIE TTOCOOUS:

[TpezenTanmm.

[Tomerienue st CaMOCTOSTEIbHOM paboTHI.

[Tomerienue ocHaIEHO 00OPYAOBAaHUEM U TEXHUUECKUMH CPEICTBAMU O0yUEHUSI.
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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/

OcHoBHOE 000pyI0BaHUE:

KommnbroTepHass TeXHUKA ¢ BO3MOXHOCTBIO MOAKIOYeHHs K cetu "HHTepHer" n obecrneueHneM
J0CTyINa B 3JEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly YHHUBEpPCHUTETa (TIepCOHATbHBIN
koMmIbroTep 10 mrT.).

YyeOHO-HarIsIIHbBIE TOCOOUS:

[IpezenTanum.

[Tomerienue 17151 CaMOCTOSITENIbHOM paOOTHI.

YutanbHbBIN 3aJ1.

OcHoBHOE 000pyI0BaHUE:

KommbloTepHasi TEXHHKA ¢ BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «VHTepHET» U olecrieueHneM
JIOCTyIa B 3JEKTPOHHYIO MH(OpPMALMOHHO-00pa30BaTelIbHYIO cpely yHuBepcurera (komrmbrorep 10
UIT., IPOEKTOP € 3KpPaHOM | MIT., MHOTOYHKIIMOHAIbHOE YCTPOHCTBO 1 1IT., mpuHTep 1 mT.)

YyeOHO-HarIsIIHbBIE TOCOOUS:

Y4eOHUKH U y4eOHO-METOIUIECKUE TOCOOUS, TIEPUOINYSCKUE U3TAHMsI, CIIPAaBOYHAS JINTEPATYpA.

CTeHbI C TeMATUYECKUMU BBICTABKAMH.
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