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1 Heab u 3agaun U3yYeHUS JUCHUNINHBI

lenp u3ydeHUs AUCHUIUIMHBI - (OPMUPOBAHHE y CTYAECHTOB TEOPETHMUECKUX 3HAHUN H
MPAKTUYECKUX YMEHUH B 00JacTM MaTeMaTHYeCKOro MOJICIMPOBAHUS, OBJAJCHHE METOJaMHU
MOCTPOEHHUS U UCCIEA0BAHUS MATEMATUYECKUX MOJICIICH.

3ajaun JUCUUIIIIUHBIL:
- U3YYECHHUE TEOPETUYECKUX OCHOB MAaTEMATUYECKOTO MOJICIIMPOBAHUS;
- (OpMHUPOBAaHHE Yy CTYJCHTOB YMEHHUS CTPOUTh MaTEMAaTHUYECKHE MOJCIW MPUKIAIHBIX 3a7ad U3
Pa3NUYHBIX 00JaCTe HAyYHOTO 3HAHMUS;
- 00y4yeHHE MPUMEHEHHIO TEOPHH OOBIKHOBEHHBIX UG (hepeHINaTbHbIX YPaBHEHUI K PEIICHUIO
3a/1a4 MOACIUPOBaHUS (PU3UIECKHUX, OMOIIOTHYECKUX, COITMATbHO-3KOHOMUYECKHX MTPOIECCOB;
- (QopmupoBaHuEe Yy CTYIEHTOB TpeACTaBieHUs O AudQepeHlranbHbIX YpPaBHEHHUSIX Kak
MaTEeMaTHYeCKUX MOJENAX SBJICHUMA U  TMpPOIeccoB, (OPMUPOBAHHWE YMEHHUS COCTaBJISATh
g depeHIMaTbHbIC YPABHEHUS M0 YCIOBUSM MPUKIIATHBIX 3a1a4;
- (dopMupoBaHHE YMEHHUS MPUMEHSATH KOMITBIOTEPHBIC TEXHOJOTHUH JJII MaTeMaTHYeCcKOTro
MOJIETIMPOBAHHKS IPOLIECCOB U SIBJICHUN;
- peanu3anus BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBsI3el ¢ (DPU3HKOM, OMOIOTHEH, IKOHOMUKOM
U ap.;
- TOATOTOBKA CTYACHTOB K HCIOJIb30BAHUIO TEOPETUYECKUX 3HAHUN M NPAKTHYECKUX YMEHUN B
00JIaCTH MaTEMAaTUIECKOTO MOACTHPOBAaHUS B Oyayieit mpodeccuoHaNbHOM e TeTbHOCTH.

2. Mecto qucuumniuHsl B ctpykrype OITIOII BO

Hucuummuna K.M.06.09 «Marematudyeckoe MOJEIUPOBAHHME» OTHOCUTCS K 00s3aTelbHOU
4yacTH y4yeOHOro IjIaHa.

JucuunnuHa u3ydaercs Ha 5 kypce, B 10 cemectpe.

JUia n3ydeHus] IUCUUIUIMHBI TpeOyeTcsi: MMETh 3HAaHUS M YMEHHsS, IPUOOpETEHHbIE B
pe3ylbTaTe OCBOGHUS MPEIUISCTBYIOIUX JIUCHUIUIMH: MaTeMaTHYeCKWil aHanmu3; anredpa;
muddepeHManbHble YpaBHEHUS; CBENEHUS M3 Kypca (U3HKH U JAPYTUX E€CTECTBEHHOHAYYHBIX
JMCLUTUINH.

N3ydyennto npucuuruiebl «MaTemMaTHuecKoe MOJEIUPOBaHKUE» TMPEAIIECTBYET OCBOEHHE
JUCLUIUINH (TTPaKTUK):

Anre0pa u Teopus YHCeT;

MaremaTUdecKkuii aHaJIN3;

JudpdepeHnnanbHble ypaBHEHUS;

Komnerorepnoe MmoaenupoBaHue.

OcBoenne naucHUIIMHBI «MaTeMaTH4ecKoe MOJETUPOBaHUE» SIBISETCS HEoO0XOIUMON
OCHOBOM JIJIs1 TOCTIEAYIOIIETO U3YUCHHS TUCIUIUINH (TTPAKTHUK):

[ToaroroBka K caue U caaya rocyJJapCTBEHHOTO 3K3aMeHa.

Ob6nacTe npodeccnoHaIbHOM 1eATEbHOCTH, HA KOTOPYIO OPUEHTUPYET TUCIMITIIMHA
«MaremaTnueckoe MojenupoBaHuey, Bkitodaer: 01 OOpa3oBaHue U Hayka (B cepe JOLIKOIBHOIO,
HayvaJIbHOTO OOIIEero, OCHOBHOTO 00Iero, cpeaHero oodumiero oOpa3oBaHus, NMPO(hecCHOHAIBLHOTO
o0y4eHus, NpopecCnOHaIbHOI0 00pa30BaHUs, JOMOIHUTEILHOTO 00pa3oBaHus)..

Tunbl 3agay W 3amaud  NpPo(ecCHOHANBHOM JEATENIbHOCTH, K KOTOPBIM TOTOBHUTCS
oOydJaronuiics, onpe/eraeHbl yaeOHBIM TTAHOM.

3 TpeboBaHus K pe3yJibTaTaM OCBOEHUS TUCHHUIIIHHBI
[Iporuiecc n3yueHus: AUCIUILTUHBI HATIPaBlIeH Ha POPMHUPOBAHUE CIEAYIOIUX KOMITETESHITHI:

Komnerenuus B coorsercrsuu ®I'OC BO

NuaukaTopsl 10CTHKEHUS Oo0pa3oBaTte/ibHbIC Pe3YJIbTAThI
KOMITeTeH I

I1K-14. CniocoGeH ycTaHABIUBATH COJepsKaTe/bHbIe, MeTO10JI0THYecKHe 1 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 CBA3U MATCMATUYCCKOT'O MOACITIUPOBAHUA
MAaTCMAaTUKHU C IpCAMETaMU C IMpeaAMCTaM CCTCCTBCHHOHAYYHOI'O ITUKJIA;
CCTCCTBCHHOHAYYHOT O LIUKJIA. YMCTh:

- IPUMEHATh MaTEMaTHYECKHH anmapar TeOpHH OOBIKHOBEHHBIX
g epeHInaIbHbIX YPaBHEHUH K PEIICHUIO 3a1a4
MOJIETTMPOBAHUS (PU3NIECKUX, OMOIIOTHUECKHX,
COIMAJIbHO-9KOHOMUYECKHUX TPOLIECCOB;

BJIAJICTh!

- HaBBIKAMH PELICHUS MPHUKIIAJHBIX 337a4 U3 Pa3IHMYHbIX 00acTel
HAYYHOTO 3HAHUS, TPUBOAIINX K OOBIKHOBEHHBIM

Qg epeHIaIbHBIM YPaBHEHUSAM U UX CUCTEMaM.

IIK-3. Cnioco0eH peajin3oBbiBaTh 00pa3oBaTe/ibHbIe IPOrpaMMbl Pa3JIMYHbIX YPOBHeEl 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 COJIEPIKAHMSI, - IOHATHE MAaTEMAaTHYECKOW MOJICITH U METO/IaMaTEMaTHIECKOTO
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 MOJICIHN MPUKIAJIHBIX 337124 U3
IUTAHUPYEMBIMH PE3yJIbTaTaMH | Pa3JIMYHBIX 00JIaCTEH HAYYHOT'O 3HAHUS;

00y4eHusI. - IPOBOAUTH AHAJIU3 U UCCIIEIOBAHUE MOCTPOCHHBIX

MAaTEMATUYCCKHUX MOI[GJ'IGﬁ;

- UCIIOJIb30BATh KOMIIBXOTCPHBIC TCXHOJIOTUH JJISI IOCTPOCHUSA U
HUCCICIOBAaHUA MAaTCEMATUICCKUX Moneneﬁ;

BJIAJACTh:

- HaBbIKaMH ITOCTPOCHUA U UCCICIOBAHUA MATCMATHICCKUX
MOI[CHCﬁ IMponeCcCoB 1 $IBJ'ICHI/II\/'I;- HaBBIKaMU HCIIOJIb30BaHHUA
MCTOHOB JUCHUINNIMHBI B KAYECTBC MHCTPYMCEHTA pCajin3alilun
06pa3OBaTeJ'IBHBIX nporpaMm B COOTBETCTBUH C COBPEMCHHBIMU
METOJHUKAMU U TCXHOJOTUAMMU JJIA oOecIieueHns KayecTBa
y‘Ie6HO-BOCHI/ITaTCJ'IBHOFO mnmpomnecca.

[1K-3.4 ®opmupyet 3HATh:

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

¥ BHEYPOYHOM JEATEILHOCTH. UH()OPMATHKHY;

YMETb:

- IPUMEHSITH TOJTy4YCHHBIC B X0/ U3yYCHUS TUCIUTUTUHBI 3HAHHS
B Oyayiei npodeccuoHanbHOM AesITeTbHOCTH IS
(bopMUpPOBaHHS TO3HABATEILHON MOTHUBAIIMU 00YYAIOIIUXCS K
MareMaTuke 1 HHpopMaTuKe;

BJIQJICTh:

- HaBBIKaMH MCIIOJIb30BAHUS METOJIOB TUCIIUTUINHBI TS
(opMUpOBaHUs TO3HABATEILHON MOTHUBAIIMU O0YYaIOIINXCS K
MareMaTuke u HHpopmaTuke.

ITK-6. Cnoco0eH npoeKTHPOBaTh COlep:KaHue 00Pa30BaATEeJIbHbBIX POrPAMM 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 TTOJIyYCHHBIC B X0JIC U3yUCHHUS TUCIUTUTHHBI 3HAHUS
B Oynyiieit mpopecCHOHATBHON ASSITeTbHOCTH ISt
MPOCKTUPOBAHUA COACPIKAHNA OCHOBHBIX U OOII.
00pa3oBaTeNbHBIX MIPOrPaMM, HalpaBJICHHBIX Ha (POPMHUPOBAHNE
yYMEHHSI CTPOUTHh MaTeMaTUYECKHUE MOJICITU MPHUKIIATHBIX 33724,
BJIAJICTh:

- HaBbIKAMH IPUMCHCHUSA TCOPCTUUCCKUX 3HAHUU U MPAKTUYCCKUX
yYMEHHIA B 00J1aCTH MATEMaTHYECKOTO MOJICTUPOBAHUS IS
POEKTUPOBAHUS COJICPKAHUSI OCHOBHBIX U JOTIOJHUTEIbHBIX
00pa3oBaTe/IbHBIX IPOTPAMM U HX JJIEMCHTOB.

IIK-7. Cnoco0eH nNpoeKTHPOBATHh HHAMBUAYAJIbHBIC 00pa3oBaTe/bHbIe MAPIIPYThI
00yYaloIMXCA MO NMPenogaBaeMbIM Y4eOHbIM MpeIMeTaM.

NMPOEKTHasI 1€ATCJIbHOCTD

[1K-7.1 Pa3zpabarsiBaet
WHIAUBUIYaIbHO
OpUEHTUPOBAaHHBIEC yueOHbBIC
MaTepuaibl 0 MaTeMaTHKe U
MH(pOpPMaTUKE C YIETOM
WHIMBUIYAIbHBIX OCOOCHHOCTEH
00yJaromumxcs, uX 0CoObIX
00pa3zoBaTelIbHBIX MOTPEOHOCTEH.

3HATh!
- OCHOBHBI€ IPUHIIMIIBI U IOJXO0/1bI K IPOEKTUPOBAHUIO
MH/IMBU/YyaJIbHO OPUEHTUPOBAHHBIX YU€OHBIX MaTEpPHAJIOB I10
MaTeMaTHYeCKOMY MOAEIUPOBAHUIO C YIETOM MHIUBUAYAIbHBIX
0coOeHHOCTEH 00yUaIOMMXCsl, UX 0COOBIX 00pa30BaTENBHBIX
MOTPEeOHOCTEH;

YMETh!

- IPUMEHATH TEOPETHUECKUE 3HAHUS U MIPAKTHUECKUE YMECHHUS B
00J1aCTH MaTeMaTUYECKOr0 MOAEIUPOBAHUS 1J1s1 TIOBBILLICHUS
KayecTBa MaTeMaTHYecKoro 00pa30BaHUs IIKOJIBHUKOB, YCUIICHUS
NPUKIIAJHON HAPaBICHHOCTH MaTeMaTUKH U pealn3aluu
MEKIPEIMETHBIX CBSI3EH;

BJIAJICTh:

- HaBbIKaMH Pa3pabO0TKN MHIUBUAYAIFHO OPUEHTHPOBAHHBIX
y4eOHBIX MaTepPHaJIOB M0 MATEMAaTHIECKOMY MOJICITHPOBAHUIO. .

[1K-7.2 IlpoekTupyert u
IPOBOJIUT WHNBUyabHbIC U
IPYIIOBBIC 3aHSITHUS 110
UH(pOpMATHKE U MAaTEMaTHKE IS
00y4JaromuXxcsi ¢ 0COOBIMU
o0pa3oBaTeNbHBIMU
NOTPEOHOCTAMH.

3HATh:
- OCHOBHBIE TIPUHIIHUITBI M TIOJIXO/IbI K POEKTUPOBAHHIO
WH/IMBUYAJIbHBIX W TPYIIIOBBIX 3aHATUH 110 HH)OpMATHKE U
MaTeMaTHKe JIJIsl 00yJaroumxcs ¢ 0coObIMU 00pa30BaTEIbHBIMU
MOTPEOHOCTAMU;

YMETh!

- IPUMEHATH MOJTYYEHHBIE B X0J1€ U3yYeHUS JUCLUUIUINHBI 3HAHUS
B Oynytieit mpodeccuoHaabHOM ASSITEIBHOCTH JUTsl OPTaHU3aIAN 1
MIPOBE/ICHUS] HHIUBUIYATbHBIX U TPYITIOBBIX 3aHSATHHA MO
nH(pOpMATHKE U MAaTEMATHKE JJISI 00YUYaAIOIIUXCS C OCOOBIMH
00pa3oBaTeNbHBIMU MOTPEOHOCTIMU;

BJIAJICTh:

- HaBbIKaMH MTPUMEHEHHSI TCOPETUUECKUX 3HAHUN U TPAKTUYECKUX
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 TMCHUILINHBI U BUAbI y4eOHOM padoThbl

Bcero | Jlecsarsrit
Bun yueGHO#I paboThI 4acoB ceMecTp
KontakTHasi pa6ora (Bcero) 52 52
Jlexuun 26 26
[TpakTuyeckue 26 26
CamocrosiTesibHas padoTa (Bcero) 66 66
Buabl npoMeKyTOUYHOI aTTecTAlMHU 26 26
DK3aMeH 26 26
OO0masi Tpy10€eMKOCTb Yachl 144 144
OO0mas TPy10eMKOCTh 3a4€THbIE €TMHHUIbI 4 4

5 Coaep:xaHue JMCUUNINHBI
51 Conpepxanue pa3aesioB AU CHUILINHBI

Pasznen 1. OcHoBHBbIE MOHATHS MaTEeMaTHYECKOIO MOJECJIUPOBAHUSA. HOCTpOCHI/le
JIEMECHTAPHBIX MAaTEMATHYCCKHUX Mojaejied Ha OCHOBe I[I/l(l)(bepel-llll/laﬂbﬂblx ypaBHeHnﬁ
IMEePpBOro nmopsajaxka:

Marematuueckoe  MOJETUPOBAaHME KAk  METOJ Hay4yHoro mo3HaHus.  Kiaccuduxanus
MaremMaTudeckux Mojened. I[Ipumepsl mMaTeMaTM4ecKHMX MOJEIEM W MaTeMaTUYeCKUW ammnapar
MOJICJIUPOBAHHUSA. Tallbl MOCTPOCHUS MaTeMaTHYeCKUX Mojenei. [loHsaTHe O BBIYUCIUTEIIBHOM
SKCIEpUMEHTE. MeTOoabpl NMOCTPOCHUS MATEMAaTHUYECKUX Mojeierd. MeTon NpUMEHEHHS OCHOBHBIX
3aKOHOB W ypaBHCHUH (HU3UKH. METOJbl MOCTPOCHHUS MaTeMaTHYeCKHX Mojenei. Mepapxudeckuid
MOJXO0JI, METOJ BapUAIIMOHHBIX MPUHLMUIOB, MeTOJ aHajiorui. IlocTpoeHue srIeMeHTapHBIX
MaTEeMaTHYECKHUX MOJIENIeH Ha OCHOBE U PEepeHIINATBHBIX YPAaBHCHUN TIEPBOTO MOPSIIKA.

Pasznen 2. MaremaTu4yeckoe MoaeMpoOBaHue (PU3HIECKNX, OMOJOTHYECKHUX, COIMAIBLHO-
IKOHOMHUYECKHX IPOIECCOB:
MopaenupoBanre JBHKEHMS, OIKMCBIBAEMOIO BTOpPHIM 3akoHOM HproToHa. MaremaTuueckoe
MOJIETTUPOBaHUE KONeOAaTeIbHBIX MpOoIleccOB. MareMaTHyecKhue MOJAENH JAWUHAMUKH YHCIEHHOCTH
MoMmyJsIiui. MareMaTudeckoe MOJEIUPOBaHUE JaeMorpaduyeckux MporeccoB. MaTemaTHuecKkoe
MOJIETUPOBAaHUE  COLMAJBHBIX TpOIleccOB. MaTeMaTuyecKkoe MOJEIUPOBaHHE (PUHAHCOBBIX
npoueccoB. MaTeMaTH4eCKUe MOJIENIA SKOHOMUYECKON TUHAMUKH.

52. Copepxanue nucuuILIUHBL: Jlekuun (26 4.)

Pa3zgen 1. OcHOBHBIE NMOHATHA MATEeMATH4YeCKOro mopeauposanus. Iloctpoenue
3JIEMEHTAPHBIX MaTeMaTHYeCKHX MojJejled Ha OoCHOBe Au(pdepeHIUATBLHBIX YPABHEHHUH
nepsoro nopsiaka (12 4.)

Tema 1. MaTemaTiueckoe MOJIETMPOBAHIE KaK METO]] HAYYHOTO MO3HAHUS (2 4.)
MogaenupoBaHue Cpeid METOJIOB HAYYHOTr'O MO3HaHUs. [IoHATHE MaTeMaTHYECKOW MOJIENIA U METOIA
MaTeMaTU4ecKoro MojenupoBanusa. TpeOoBaHuss K wmaremaTudeckoil Mozenu. OcoOeHHOCTH
MIOCTPOCHHUS MaTeMaTHUeCKUX Mojiesieit. CBoCcTBa MaTeMaTuueckux mMojeneit. O0macTu mpuMeHeHus
MAaTeMaTUYECKOTO MOJEIUPOBaHMs. MaTeMaTn4eckoe MOJICTMPOBAHUE B HAYYHBIX UCCIIEOBAHUSIX.

Tewma 2. Knaccudukanus MmareMaTH4eckux Mojenei (2 4.)

Knaccudukannonnpsle Npu3HaKu MaTeMatuueckux mopeneil. Kraccudukanus mareMaTudecKux
MOJIeTIell B 3aBUCUMOCTH OT CJIIO)KHOCTH 00BbeKkTa MoaenupoBanus. Kiaccupukanus MmareMaTH4ecKux
MOJIeJIe B 3aBUCHMOCTH OT omepartopa mojnenu. Knaccudukarus MmaTeMaTHYECKUX MoOjeNeld B
3aBUCHMOCTH OT TlapameTpoB Mojenu. Knaccudukarus MmaTeMaTHIECKUX MOJIeNiel B 3aBUCUMOCTH OT
nenei mMoaenupoBaHus. Kiaccudukanus MaTeMaTHYeCKHX MOJICICH B 3aBUCHMOCTH OT METOOB
pealn3aium.

Tewma 3. [Ipumepsl MaTeMaTUYECKUX MOJENIEH 1 MaTeMaTHIECKH armnapar MOAeTUpOoBaHus (2
4.)
3amaya o ABWKCHHMM CHapsiia (IpuMep MpOoCTeHiedl aHaTuTH4YecKoW MojenH). 3amada o Oake C
HauMEHBIIeH IJIOMAAbI0 (MIpUMep ONTHUMU3AIMOHHOW Mojenu). TpaHcmopTHas 3agada (TpuMep
3a/1auyd JIMHEHHOTO MPOrpaMMHPOBaHUs). 3ajlaya 0 KOMMHBOSDKEpE (dJI€MEHThI TeopuH rpadoB B
MOJIETTMPOBAaHUN). 3a7jaua 0 HaXOXKACHUU CBSI3U MEXKIY CTPYKTYpPOH U CBOMCTBaMHU BelllecTBa (3a1adya
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anmpoKCcUManuu). 3amada o0 ONpeneieHUH HAJIEeKHOCTH JJCKTPUYECKON 1ermu  (Tmpumep
BEPOSTHOCTHON MOJIeNH). 3a7a4a 0 paJIMOaKTUBHOM pacniaze (mpumep auddepeHnanbHOl MOIEH).

Tema 4. Drtanbl mocTpoeHUsi MaTeMaTuyeckux wmoaened. IloHsTHe O BBIYHCIUTETHHOM
IKcTiepuMeHTe (2 4.)

HccnenoBanune o0bexTa MoienupoBanusi. KoHnenryanbHast TOCTaHOBKA 331a4d MOZJCITUPOBAHHUA.
Matemaruueckas IOCTaHOBKA 3a/lauu MojenupoBanus. Beibop u o0ocHoBaHKEe BbIOOpa MeTO1a
pewieHus 3agayd. Peanuzanusa MareMaTH4YecKOM MoOJend B BUAE HporpamMmbl st OBM.
Beruucnurensnsiii skciepuMeHT. [IpoBepka agexkBatHocTH Mozenu. [IpakTudeckoe UCIoIb30BaHNe
IIOCTPOEHHOM MOJIENIN U aHAJIU3 PE3YJIbTATOB MOJIETUPOBAHUSI.

Tema 5. MeToasl IOCTpOEHU MAaTEMATHYECKUX MOJene. MeTo NpUMEHEHUS! OCHOBHBIX
3aKOHOB U ypaBHEHUH Qu3uKH (2 4.)

OcHOBHBIE METO/BI IOCTPOECHUS MaTeMaTHUECKUX mojenel. Iloctpoenne mareMaTndeckux Mojaesnei
Ha OCHOBE 3aKOHOB COXpaHEHMs (3aKOHAa COXPAaHEHHs MacChl, DSHEPIUH, UMIYIbCAa) U
(byHIaMEHTABHBIX YpaBHEHUH (U3UKH (METO/ «OT OOILIETO K YACTHOMYY).

Tema 6. MeToabl MOCTPOCHUSI MAaTEMAaTUYECKUX Mojenel. Mepapxudyeckuil mojaxoj, METO.

BapHAaIMOHHBIX IPUHLUIIOB, METO/1 aHAIOTH (2 4.)
Wepapxuueckuil MOAX0A K IOCTPOCHHUIO MaTeMAaTUYECKUX MoJened (MeToJl «OT MPOCTOro K
CIIO)KHOMY»). MeToJ BapHallMOHHBIX MPHUHIMIIOB TMPH CO3JAaHUM MaTEMaTHUYECKUX MOJEeNeil.
[TocTpoeHne MaTreMaTHUEeCKMX MOJIEIEH Ha OCHOBE METO/1a aHAJIOTUM.

Paznea 2. MateMaTH4ecKoe MOJIeJIMPOBAHME ¢usnuecknx,

0MO0JIOTHYeCKHUX, COUATBHO-IKOHOMUYECKHUX npoueccos (14 4.)

Tema 7. MoaenupoBanue JBUKEHHUS, OTUCBIBAEMOTO BTOPHIM 3aKk0HOM HproToHa (2 4.)
VYpaBHenust gBuxkeHHs B AuddepeHuuanbHoi  dopMe. MaremaTHdeckoe  MOJIEIUPOBAHUE
TOPU30HTAJILHOTO JIBUYKEHUS TeJla MO/ IeHCTBUEM COIIPOTUBIIEHUS cpebl. MareMaTuieckoe
MO/IETMPOBAaHUE BEPTUKAILHOTO JIBU)KEHUS TeJla IOJ] IEUCTBUEM CONIPOTUBIICHUS CPEJIBI.

Tema 8. MatemaTnueckoe MOJIeIMpOBaHKe KoJebaTenbHbIX MPOIECCOB (2 4.)
JuddepennnansHoe ypaBHEHHE TapMOHUYECKUX Konebanuii. CBoOOHbIE KoeOaHus. 3aTyXaromiue
KoJiebanus. Beinykaennbie koseOanus (B cpezie 0€3 CONMPOTUBIICHUS, B CPE/IE C COMPOTUBIICHUEM).

Tema 9. Marematuueckue MOJIEIN TMHAMUKHA YUCICHHOCTH MOMYJIAIHH (2 4.)

IlocTtpoeHne MaTeMaTHYECKOM MOJAENW JIWHAMUKH YHMCICHHOCTH MONYJISUUU B H30JIMPOBAHHOU
KosoHuH (Monenb Manbryca). IlocTpoeHne maremaTHyecKod MOJAENIM JAWHAMHUKU YHCICHHOCTH
MOMYJSAUM B YCIOBHSIX KOHKYPEHTHOH OOpbObl BHYTpH momynsauuu (Mojens Pepxronbera).
[locTtpoenne MaTemMaTHUecKOd MOJENM JAMHAMUKM YHUCJIEHHOCTH MOMYJSIIMM B  YCIOBHSX
KOHKYPEHTHOI 00pbObI IBYX nomynsuuii (Mmonens Jlorku-Bonbreppa).

Tema 10. MaremaTrueckoe MoJIeIMpOBaHUE JeMOrpapuuecKux Mporeccos (2 4.)

Mogenu nMHaAMMKHM YHCICHHOCTH HaceleHus. HempepbiBHBIA pocT miM yObiBaHue. Perymupyemsiii
npupoct. OnpeneneHne KOJINYecTBa HACeJIEHUs Ha ONPEENIEHHYIO AaTy; JUHAMUKA POCTa HaCeJIEHUs
BO BPEMEHHU; KOHKYPEHTHasl JUHAMHKA POCTa; UCTOILLIEHUE PECYPCOB.

Tema 11. Matematnueckoe MOAEIMPOBAHNE COLIMATIBHBIX MPOLIECCOB (2 4.)

IlocTtpoeHne MareMaTH4ECKOW MOJEIN paclpOCTpaHEHHUs SNHUAEeMU. PaccMoTpeHHe pas3InyHbIX
4JacTHbIX ciydaeB. llocTpoeHne wmareMaTMdyeckod MOJENM CpPaKEHUS JBYX apMHUi (MOZJelnb
Jlanuectepa). ['oHKa BOOpYKEHHUH.

Tema 12. MaremaTnueckoe MoJieIMpoBaHue (PUHAHCOBBIX MPO1IeccoB (2 4.)

IlocTpoeHne MaTeMaTHUECKOH MOJIENM pOCTa ACHEKHBIX BKIANOB. IlocTpoeHne mMatemarnueckoit
MOJIETN POCTA JOXOJI0B OT NHBECTHUILIM.

Tewma 13. MaTemaTuuyeckue MOAEIN SKOHOMUYECKON JUHAMUKH (2 4.)

MaremaTnueckasi MOJ€Nb JMHAMUKHA pPOCTa ILI€H NMpH MOCTOSHHOW MH(msAmuu. Maremarudeckas
MOJIeTb AMHAMUKH POCTA 1IEH B YCIOBUAX KOHKYPEHTHOTO pocTa. MaTemaTHueckue MOJENu crpoca 1
MIPeITI0KEHUSI.

53, Conep:xkanue nucuumiannbl: [Ipaktuueckue (26 4.)

Pazgen 1. OcHOBHBIE NMOHATHA MaTeMaTH4YeCKOro moxaeauposaHusi. IlocTtpoenue
JIEMEHTAPHBIX MaTeMaTH4YeCKMX MojJejlel Ha OoCHOBe AU depeHIHANBHBIX yYPaBHEHHH
nepsoro nopsiaka (14 4.)

Tema 1. luddepennuanbaple ypaBHEHUS MIEPBOTO MOPsAKA B MOJCTUPOBAHUU MPOIECCOB U
MNoarotoeneHo B cucteme 1C:YHusepcutet (000018485) 6



sBieHud. MaremaTuueckas MOJIeIb pacraia paJuoaKkTUBHOIO BellecTBa. MaTemaruueckas MoJenlb
pocra uncna 6akrepuit (2 4.)
1. Tlonstue nuddepeHTnaTbHON MOJEIH MPOIIECCa WIIH SBIICHUS.
2. AnropuTMm coctaBiieHus AuddepeHrnaIbHbIX YPaBHEHHH 110 YCIOBUAM MPUKIAIHBIX 3a/1a4.
3. IlocTpoeHune MaTeMaTUIeCcKO MOICTU pacnaia paJHoaKTHBHOTO BEIIECTBA.
4. IlocTpoeHue MaTeMaTUYecKo MOJIeNI pOCTa Yyucia 6akTepuii B O1aronpusTHHIX YCIOBUSIX.
5. Pemenue 3anad.
Tewma 2. MaremaTudeckasi MOJIENIb CKOPOCTH H3MeHeHUs nHpopmaruu (Moaens ['apTmana).
Mopenb peksiamsbl (2 4.)

1. ITocTpoenne MmaTeMaTHUECKOW MOJIENIN CKOPOCTH U3MeHeHus nHpopmauuu. [loctpoenue
MaTEMaTHYECKON MOJIENIN PacpOCTPAHEHUS pEKIIaMBbl.

2. AHain3 MOCTPOEHHBIX MaTeMaTHUECKUX Mojieneil. Pemenue 3a1a4.

Tema 3. MaremaTudeckasi MOZIEIIb U3MEHEHNUS JAaBJICHUS BO3yXa HAJl yDOBHEM MODsI
(6apomeTpuueckas hopmysa). MaremaTudeckast MOJIEIb MPoIecca OXJIaKISHUs Teq (2 9.)
1. ITocTpoeHne MaTeMaTHUECKOW MOJICNIN U3MEHEHNUS AABJICHHSI BO3/lyXa Ha/l YPOBHEM MODSL.
2. BriBog GapoMeTpuueckoit GopMyIIbl.
3. OmpenenieHue 3aK0HA OXJIAXKICHHS TEJI.
4. Ananu3 NoCcTpOEHHbIX MaTeMaTHUECKUX Mojienel. Perenue 3anau.

Tema 4. Marematuueckasi MOJI€Nb UCTEUCHUS KUIKOCTH Ye€pe3 OTBEPCTHE B cocye (2 4.)
1. ITocTpoeHne MaTeMaTHUECKOW MOJIEIIN UCTEUEHUS )KUKOCTH Yepe3 OTBEPCTHE B COCY/IE.
2. PaccMoTpeHME 4YacTHBIX CIIy4yaeB: a) MCTEYEHUE IKMJIKOCTH dYepe3 OTBEpCTHE B COCyAe
MWINHAPUIECKOH (opMBI (KOTJa OCh IMIMHIPA PACIOI0KEHA BEPTHKAIBHO MM TOPU30OHTAIBHO); 0)
HCTEUYEHUE KUJKOCTU Yepe3 OTBEPCTUE B COCYJl€ KOHUYECKOW (POPMBI; B) HCTEUEHHE KUAKOCTU
gepes oTBepcTre B cocyae Gopmbl momycheps.
3. AHanu3 NOCTPOEHHBIX MaTeMaTHUECKUX MoJienell. Pemenue 3amay.

Tema 5. MaremaTudeckas MOJENb U3MEHEHUS CUIIBI TOKA C TEUEHUEM BPEMEHH B IIPOCTEUIIEH
ANEKTpUYECKOM Lienu. MaremaTruueckasi MOZiesIb MUHTEHCUBHOCTU CBETOBOI'O IOTOKA (2 4.)
1. TlocTpoeHne MaTeMaTHYECKON MOJICIM U3MEHEHHSI CUJIbl TOKA C TEYCHHEM BPEMEHU B MIPOCTEHIIIEH
BJIEKTPUYECKOMN LIETIH.
2. IlocTpoeHne MaTeMaTU4eCKOM MOJENM WHTEHCUBHOCTH CBETOBOTO MOTOKa (OIpeeseHHe 3aKOHa
byrepa).
3. AHanM3 MOCTPOEHHBIX MAaTEeMaTHYECKUX Mojienell. Pemenne 3a1a4.

Tema 6. MaTremaTrueckoe MOJIEIMPOBAHNE XUMUYECKUX peakiuii (2 4.)
1. TloctpoeHne MaTeMaTHYECKOM MOJENM XMMHUYECKMX pEaKUuil IMepBOro, BTOPOro, TPETHEro
MIOPSAIKOB.
2. AHaM3 MOCTPOEHHBIX MaTeMaTHUECKUX Mojienel. Pemenwne 3a1a4.

Tema 7. Marematudeckue Mozaenu 3aaad Ha cMmecu. OOeaHeHue pacTBOpoB. PactBopenue
BElIECTBA C TEYEHUEM BpeMeHH (2 4.)
1. OmpeneneHue 3akoHa HM3MEHEHHUS COAEP)KAHUS COJM B COCY/A€ B 3aBUCHUMOCTH OT BpPEMEHH
IIPOTEKAHUS KUIKOCTH YEPE3 COCYI.
2. OrmpeneneHue 3aKOHA 3aBHUCHMOCTH KOJHMYECTBA PACTBOPHUBIIETOCS TBEPIOTO BEIIECTBA B
AKHUJKOCTU OT BPEMEHH.
3. MaTtemarudeckasi MOJIENTb PACTBOPEHHSI BEIIECTBA TP IMPOXOXKIACHUH KHUIKOCTH.
4. AHanu3 MOCTPOEHHBIX MaTeMaTHUECKUX Mojienell. Pemenue 3amay.

Paznen 2. MaremaTuyeckoe MoJAeJIMpOBaHMe  (PpHU3HYECKHX,
OMO0JIOTMYECKUX, COLUAJIBHO-IKOHOMHUYECKHUX npoueccos (12 4.)

Tema 8. Maremarnueckoe MOAECIMPOBAHNE TOPU30HTAIBHOTO ABUKEHUS TENA C YIETOM
COTIPOTHUBIIEHUS Cpefbl (2 9.)
1. Tloctpoenue MaTeMaTH4eCKON MOJAETH FOPU30HTAILHOTO JABM)KEHUS Tela MO IeHCTBUEM
COIIPOTHUBIICHUS CPEIbL.
2. PaccMoTpeHne cirydaeB, KOT/Ia a) CHJIa COMPOTUBIICHHS TPOTIOPIIMOHATIFHA CKOPOCTH JIBHKCHHS
Telna; 0) cuia CONPOTUBIICHUS IPONOPLUOHATIBHA KBAaJPaTy CKOPOCTH JIBHKEHUS TeJa.
2. AHanu3 NOCTPOCHHBIX MaTeMaTUYECKUX Mojienel. Pemienue 3amay.

Tema 9. MaremaTnueckoe MOJIEIMPOBAaHUE BEPTUKAIBLHOTO JBUKEHUS TEJA C yYETOM
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COTIPOTHUBIICHUS cpeabl (2 4.)
1. TIlocTpoeHune MaTeMaTHYECKOW MOJECIH BEPTUKAIHHOTO JBID)KCHHS Tella I0f] JIECHCTBHUEM
CONPOTUBJICHUS CPEBI.
2. PaccMoTpeHnue ciydaeB, KOTia a) Cuja CONMPOTHBIICHUS MTPOIIOPIIMOHAIbHA CKOPOCTH IBHKEHUS
Tena; 0) cujia CONPOTUBIICHHSI MPOIIOPIIMOHAIBHA KBAIpaTy CKOPOCTH JIBHKEHUS TEJA.
3. AHanu3 NOCTPOSHHBIX MaTeMaTHUECKUX Mojieneil. Perenue 3aqau.
Tema 10. MaTemaTudeckoe MOICTMPOBaHUE KOJIEOAHUM MaTEMaTHIECKOTO M (PU3HYECKOTO
MasTHUKA (2 4.)
1. [locTpoeHne MaTeMaTHUYECKON MOJIENH KOJIEOAHUN MAaTEMAaTUYECKOTO MasITHHKA.
2. [locTpoeHne MaTeMaTHUECKON MOIeH KosleOaHui (PU3NIECKOT0 MasiITHUKA.
3. AHanu3 MOCTPOSHHBIX MaTeMaTHUECKUX Mojieneil. Perenue 3anau.
Tema 11. MaTemaTudeckoe MOIeTUPOBaHUE OMOJIOTHUYECKHUX MTPOIIECCOB (2 U.)
1. MonenupoBaHue MpoOIECCOB POCTa B MPUPOJIE.
2. MareMaTtuyeckue MOAEIU AMHAMUKHI YMCICHHOCTH MONYJISAui (Moens ManbsTyca, MOJIeNb
depxronbeTa, Moenb JIoTku-BoasTeppa).
3. Pemenue 3aau.
Tema 12. MaTtematuueckoe MOAETUPOBAHUE AEMOTpahUIECKUX MPOIIECCOB (2 4.)
1. Monenu IMHaMUKH YUCIIEHHOCTU HACEJICHUS.
2. ITocTpoeHne MareMaTHYEeCKONW MOJIEIH PACIPOCTPAHEHUS IUIEMUI.
3. [TocTpoeHne MaTeMaTUIECKOM MOICTTH CPAKCHHSI IBYX apMuid (Moienb JlanuecTepa).
4. Peuienue 3ajau.
Tema 13. MaTtematuueckoe MOAEIMPOBAHNE YKOHOMUYECKUX MPOIIECcCOB (2 4.)
1. [TocTpoenne MaTeMaTHYECKON MOJIEIN €CTECTBEHHOI'O POCTA BBIITYCKA MPOIYKIUH.
2. TlocTpoeHne MaTeMaTH4YE€CKONH MOJIEIH POCTa BBIMTYCKa MPOAYKIIMH B YCIOBUSX KOHKYPEHTHOTO
PBIHKA.
3. IlocTpoenue MaTreMaTu4ecKoi MOIETU TUHAMUKHA PIHOYHOM 1IEHBI.
4. TlocTpoenne MaTeMaTUYECKON MO PHIHKA C TIPOTHO3UPYEMBIMU II€-HAMH.
5. DKOHOMHUYECKasl 3a]]a4a BhIPAaBHUBAHUS 1IEH 110 YPOBHIO aKTHBA.
6. Ananus Mozenen. Pemenue 3amau.

6. IlepeueHb Y4eOHO-METOAMYECKOr0 0OecreyeHHs A CAMOCTOSITeIbHOH padoThI
00yyaIuXcs Mo JUCHUILINHE (pa3aeny)

61 Bomnpochl 1 3a1aHUs AJ15 CAMOCTOATEIbHOI PadoThI
HMecsarplii cemectp (66 4.)

Pazgen 1. OcHOBHbIe TOHATHS MaTeMaTH4eckoro wMojaeaupoBanus. IlocTpoenne
3JIeMEHTAPHBIX MaTeMaTH4YecKHX Mojesieii Ha OcHOBe Au((epeHIHATbHBIX YPaBHEHHUH
nepsoro nopsiaka (33 4.)

Bun CPC: IToaroroBka k KOJUIOKBUYMY

HpO&H&J’IHIﬂHp}HZTG pa3jInuHbIC ONPCACICHUA MaTeMaTH4ecKoil Moaeiln. YTo MoxKeT BBICTYIIATh B
Ka4ueCTBC orneparopa IMpu MATCMATHYCCKOM MO,Z[GJ'II/IpOBaHI/II/I? Kakoe OIIPCACIICHUC
MaTeMaTH4IeCKOM MOJECIN MOKHO HCITOJIB30BATh B IKOJIBHOM KYPCE MaTeMaTUKH?

[IpuBenuTe mpuMepsl MaTEMaTUYECKUX MOAEIIEH?

ChopmynupyiiTe TOHITHE METOIa MATEMATHYECKOTO MOJICITUPOBAHUS?

[Tepeunciure OCHOBHBIE 00IACTH MPUMEHEHHS MATEMATHIECKOTO MOICTUPOBAHUS.

[To xakuM KIaccu(prKaMOHHBIM PU3HAKAM MOXKHO Pa3eIuTh MAaTEMAaTHUYECKUE MOICTTH?
Kakwue tumsl Mojieneit UCIIOIb3YIOTCS B M3y4aeMbIX BaMU JUCHUIIIMHAX (BKIFOYAs TUCITUTUIMHBI
BY30BCKOTO W/WJIH IIKOJILHOTO Kypca)?

[Tepeuncnute OCHOBHBIE 3TANlbl MATEMATHYECKOTO MOJICIIMPOBAHUS.

Ha ocHoBanuu kakoi HHQOpMAIMK BBITOJIHAETCS (OPMYITUPOBKA KOHIIETITYaIbHOM MMOCTAaHOBKHU
3a/1a4d MOJICIIUPOBAHUSA?

KTo yuacTByeT B pa3zpaboTKe coJepKaTelbHOM MOCTAHOBKH 3a/1aun?

Kakas u3 moctaHOBOK 3a/1a4u (CoAeprKaTesibHasi, KOHIENTYalbHas UM MaTeMaTH4eCcKasi) sBIIsSCTCS
caMoil abCTpakTHOM?
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Uto BKIIIOYAET MOHATHE KOPPEKTHOCTH MaTEMAaTHUECKOM 3aaaun? Kakum ycnoBUsIM JOJKHA
YIIOBJIETBOPSITH KOPPEKTHAsI MOJEIb?

Kakue nenu npecneayer npoBepka afieKBaTHOCTH Mojaenn? [lepeuncianre mpuynHbl BO3MOKHOM
HEaJIeKBaTHOCTU MOJICIH.

HJ’I?I PEUICHUA KaKUX 3aaa4 MOXKET OBITH HCIIOJL30BaHA MaTeMaTHUYECKas MOI[CJ'IB?
Hepe‘-II/ICJII/ITe OCHOBHBIC MCTOABI TOCTPOCHUA MATCMATHUYCCKUX MO,[[GJIGIZ.

[IpuBectu npumMep NOCTPOCHUSI MATEMATUYECKON MOJIENIM HA OCHOBE BapUAIIMOHHBIX MPUHIIMIIOB.

PackpbITh CyTh IPUMEHEHUS aHATIOTUI IIPU IIOCTPOCHUU MOJIEIEH.

Onpenenuts CMbICI HEPAPXUUECKOTO MOJAX0AA K IOCTPOEHHUIO MOJEIIEH.

Kakwue nporieccol onuceiBatoTes nuddepeHuanbHbIM ypaBHEHHEM SKCIIOHEHIIUAIBHOTO POCTa UITU

yOBbIBaHUSI.

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

(byHIaMEeHTaIBHBIX YpaBHEHUH pu3uku?

Kak HazpiBaroTCst MOJIENM, B KOTOPBIX MPEANOIaraeTcsi OTCYTCTBUE BCAKUX CIIYYalHBIX BO3JIEH CTBUN

U UX DJIEMEHTHl  (3JIEMEHTHI MOJIETIN) OCTATOYHO TOYHO YCTAHOBIICHBI?

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

HabOPOM aNrOPUTMOB?

Kakas marematnyeckas MoJieNb Ha3bIBaeTCsl cToxacTuueckoil? [lpuBeaure npumepsl.

Kaxk na3piBaeTcs 3aMeniaeMblii MOJIETTBIO OOBEKT?

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

cucrtem?

Uewm oTnuyaroTcs JTUHEHHBIC U HEJIMHEWHbBIE MO ?

Kakwue tumsl Mojieneil BbIIEISIOTCS O BULY TapaMeTpoB MojenupoBanusa? YeM xapakTepHa

JECKpUNTUBHAS MOAENb? J{J1s KakuX Iesied CIIY>)KUT ONTUMU3AIMOHHAS MOJIENb?

UeMm OTIIMYAIOTCS CTallMOHAPHBIE U HecTaloHapHbie Moenu? Kak Biuser pa3MepHOCTh Ha

CII0)KHOCTB MoJenu?

HazoBuTe 0CHOBHBIE METO/IBI PeaIU3aIlUU MOJICIICH, IEPEUNUCITUTE UX JIOCTOMHCTBA U HEJOCTATKH.
Buyx CPC: BeimosiHeHre UHIMBUAYAIBHBIX 33/IaHUN

BapuaHT uHIMBHIYaNbHOTO JOMAIITHETO 3a/1aHUS

1. TlocTtpouth MaTemMaTHYECKyH0 MOJENb IIpoIlecca pacrhajga pPaJuOaKTHBHOTO BEIIECTBA, €CIH

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

Kakoe Bpems pacnaaercs 43% aToMOB OT UX EPBOHAYATIBHOTO KOJIMUECTBA.

2. B xynbType MUBHBIX IPOXOKEH OBICTPOTA MPUPOCTA ACUCTBYIOMETO (pepMeHTa MPONOpIHOHATbBHA

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

yaBOMWIOCk. [locTpouTs MaTeMaTUyecKyr0 MOJeNnb 33Jadd. Bo CKONBbKO pa3 KOIMuecTBO (pepMeHTa

yBEJIUUHTCS uepes3 S5 u?

3. 3a Kakoe BpeMsl BBITEUET BCs BOJA U3 IIJIMHAPUYIECKOTO 0aka, JHaMeTp OCHOBAHUS KOTOPOTO 2 M U

BBICOTA 3 M, 4epe3 KPyrioe oTBepcTue B AHE Oaka nuamerpom 6 cm? [locTpouTh MaTeMaTHYECKYIO

MoJIeTh 3a7aun. PaccMoTpeTh ciy4au, Koria OCh HIUIUHAPA (BepTUKATbHA, TOPU30HTATbHA).

4. BpITIOJHATE CONIEPKATECIbHYI0, KOHIENTYAIbHYIO M MaTeMaTUYeCKYyH TTOCTAaHOBKH ISt

MaTeMaTUYeCKOW MOJIENIH, ONTMCHIBAIOILIEH MTPOLIECC OCThIBAHUS YailHUKA.

5. PazpaboraiiTe mpocTyr0 aHATUTUYECKYIO MOJEIIb W3MEHEHUS JaBJICHHS C BBICOTOM HAaJl YPOBHEM

MOps, TpPOAHAIM3HPYUTE €€ C TO3UIUN CIO0KHOCTH OOBEKTa, THUIMA BXOJHBIX M BBIXOIHBIX

napamMeTpoB, Lenu MojaenupoBaHusa. l[IpoBenure uucCIEHHBIE HKCIEPUMEHTHI [UJIS  Pa3IMYHBIX

3HauUeHUH BXOAHBIX MepeMeHHbIX. Halitn atmochepHoe maBienue Ha BbicoTe 500 M HaJ ypoBHEM

MODsI, MpeHeOperast U3MEHEHUSIMU TEMIIEPATYPhl BO31yXa Ha 3TON BHICOTE.

6. Cocyn oobsemom 50 1 comepxkut Bo3ayx (80% azora m 20% kucnopona). B cocyn Brekaer 0,2 n

a30Ta B CEKYH]ly, KOTOPBIA HEMPEPHIBHO MEPEMEIIINBACTCS, U BHITEKAET TAKOE K€ KOJIMYECTBO CMECH.

[TocTpouths MaTeMaTuueckyro Mozenb 3aaaun. OnpenaenuTs depe3 Kakoe Bpems B cocyne oyaer 90%

azora?

7. KonudecTBo cBeTa, MOTJIOMIAEMOE CIIOEM BOJBI MAJIOW TOJIIUHBI, TPOMOPIIMOHATEHO KOJIUYECTBY

MaJIAIONIEr0 Ha HEro cBeTta W TojumHe ciaos. Ciol BOJBI TOJIIMHOW 35 CM MOTrJOMIAET MOJIOBUHY

najaromiero Ha Hero cBera. [locTpouTh MaTeMaTHYeCKyr0 MOJENb HM3MEHEHHs WHTEHCHUBHOCTH
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CBETOBOT'0 MOTOKA C TOJIIMHOM ¢J10s1 BOJbI. Kakyro yacTh cBeTa MOTJIOTUT CJIOM TOIIIMHON B 2 M?

8. B 1enp mocneaoBaTeabHO BKIFOUEHBI PE3UCTOP COMPOTUBICHHEM 5 OM U KOHIEHCATOP €MKOCTHIO
2 Mk®, 3apsa KOTOPOro B MOMEHT 3aMblkaHusa uenu paBeH 3 Ki. IlocTtpouTh mMaTeMaTH4eckyro
Moenb 3a1aud. HailTu cuity Toka B 1lend B MOMEHT €€ 3aMbIKaHUS U Yepe3 THICSIUHYIO I0JII0 CEKYH/IbI
OCJIe 3aMbIKaHUSI.

9. BemectBo A mpeBpariaercs B BeniectBo B. Criyctst 1 4 mociie Hadana peakuuu octainoch 44,8 T
BemiectBa A, a mocie 3 4 — 11,2 r BemectBa. [locTpouTh MaremMaTHYECKyH0 MOJENb 3aJayH.
Onpenenuts nepBoHavaIbHOE KOJMYECTBO BEIIECTBA A M BpeMs, KOI/Ia OCTAHETCS MOJOBHHA 3TOrO
BELIECTBA.
10. Ilpu BBITyCKE HOBOTO TOBapa Ha PBIHOK (UpMa MPOBOIUT PEKIAMHYIO aKIHIO, B pPE3yJbTaTe
KOTOPOM M3 OOIIETo YKciia MOTeHIHANbHbBIX mokymnarenein N = 50000 dgenoBek o HoBHHKE y3HaoT N
4 noxymnareneil. [Tocne 3Toro cBeneHuss 0 HOBOM TOBape PAacIpOCTPAHSIOTCS C MOMOUIbIO Mepeaavn
uHpOpMaMK OT OAHUX MOKymaTened K ApyruM. CKOpPOCTh M3MEHEHHs YMCia 3HAIOUIMX O HOBUHKE
MIOKyTaTeae NpONOpLMOHAIBPHA KaK YHMCIY X 3HAIOIUX O TOBAape, TaK M YUCIY MOKYHATEJeH,
KOTOpble O HeM He 3HaroT. llocTpoiiTe MareMaTHdecKyl0 MOJENIb pPaclpOCTPaHEHMs] PEKIIaMBbl.
Onpenenutpb, CKOJIBKO YelIOBEK OyyT 3HaTh 0 HOBUHKE yepe3 10 qHeil mocie BhIXoAa peKiIiaMbl.
Bun CPC: IloaroroBka kK KOHTPOJIBHOH paboTte

[IpumepHBIif BapuaHT KOHTPOJIBHOM PabOTHI.
1 Tlpm BBIIyCKE HOBOTO TOBapa Ha PBHIHOK (hUpMa MPOBOJUT PEKIAMHYIO aKIHIO, B pe3yibTare
KOTOPO#1 U3 00111ero yrcia NoTeHIMalbHbIX nokymnarenaeit N= 20000 yenoBek 0 HOBUHKE Y3HAIOT
2 nokynatenei. [locne 3Toro cBeeHNsI 0 HOBOM TOBAape PACIPOCTPAHSIIOTCS C MOMOIIBIO TMepeaadu
nH(popMalUK OT OJHUX MOKynaTened K aApyruMm. CKOpocTh U3MEHEHHs YMcia 3HAIOUIMX O HOBUHKE
MIOKYTaTeIe IpONopIUOHATIbHA KaK YMCIy 3HAIOIIUX O TOBAape, TaK M YHUCIY MOKyHaTeslel, KOTOphle
0 HeM He 3HarT. IlocTpoiiTe MaTeMaTHUECKyl0 MOJEIb PACIpPOCTpPaHEHUs pekiambl. OnpenenuTsb,
CKOJIBKO 4YeJIOBEeK OyIyT 3HaTh 0 HOBUHKE uepe3 30 JHel mociie BBIX0/a peKIaMbl.
2. VI3BecTHO, UYTO CKOpPOCTh OXJXKICHHS Tela B JIIOOOH MOMEHT BPEMEHHU MPOMOPIHOHAIbHA
pPa3HOCTH TeMIIepaTypbl Tejla W TeMIEpaTypbl OKpyxawlel cpenbl. B Teuenune 10 MuHyT Temno
oxnammwiock oT 1000mo 600mpu Temmepatype okpyskaromero Bo3ayxa 200. OmpenenuTh 3aK0H
M3MEHEHHSI TEMITEPATYPhI TeJIa CO BpeMeHeM. 3a KaKoe BpeMsl TeJI0 OCcThIHET 10 2507
3. M3BeCTHO, UYTO KOJMYECTBO PaJMOAKTHBHOIO BEIIECTBA, PACHaJlalolIerocs 3a €IWHUIly BPEMEHH,
IIPONOPLIMOHAIBHO KOJIMYECTBY OSTOrO BEIIECTBA, HMEIOLIEMYCS B PAacCMAaTPUBAEMBIM MOMEHT.
HMeeTcss HEKOTOpOE KOJNIMYECTBO paauoakTUBHOro BemiectBa. 3a 100 nuelr pacnanock 15%
MIEpBOHAYAJILHOTO KOJMYECTBA paJMOAaKTUBHOIO BemlecTBa. Uepe3 kakoe Bpemsi octaHercs 5% OT
MepBOHAYAJILHOTO KoJInyecTBa?
4. B OnaronpusTHBIX AJS Pa3MHOXKEHHUS YCIOBUSAX HAXOJAUTCS HEKOTOPOE KOJMYECTBO OakTepuil.
CKOpOCTh pa3MHOKEHHsI OaKkTepuil MpONMOPLHOHAIBHA HX KOJWYECTBY. B HaudanbHbII MOMEHT
umenock 100 GakTepuil, a B TeueHHe 6 YacoB UX YUCIO yJIBOMIOCh. HaliTh 3aBUCMMOCTD KOJIMUECTBa
OakTepHii OT BpeMEHHU M KOJIMYECTBO OaKTepuil uepes CyTKu?
5. TlornomieHne cBeTOBOro MOTOKA TOHKUM CJIOEM BOJIbI IPONOPLUOHAIBLHO TONIIUHE CIIOS U MTOTOKY,
MajarolieMy Ha €ro MoBEpXHOCTh. lIpyu mpoxokIeHuu yepe3 CIOM TONIMHOM 2 M IOIJIONIAeTCs
1/3nepBoHaYaIbHOTO CBETOBOIO MOTOKA. ONpenenuTh, Kakoi MPOLEHT MepBOHAYaIbHOIO CBETOBOTO
MOTOKA JTIOMJET 710 TIyOHHBI 4 M.
6. 3a kakoe BpeMs BBIT€UET BCS BOJA U3 LWIMHApUYECKOro 6aka auamerpom 1,8 M u BbicoToit H =
2,45 M depe3 KpyIJioe OTBEPCTHE B IHE TraMeTpoM 6 cM? Och WIMH]IpA BEPTUKAJIbHA.

Pa3nen 2. MaTtemaTn4yeckoe MoAeJMpoBaHNe (PU3MUECKNX, OMOJIOTMYECKHUX, CONNAJIBHO-
IKOHOMHUYECKHX npoueccon (33 4.)

Bun CPC: IToaroroBka Kk KOJJIOKBUYMY

OxapakTepu3oBaTh MaTEMaTHYECKOE MOJICTTUPOBAHUE ABUKEHUS, OITUCHIBAEMOT0 BTOPHIM 3aKOHOM
HrroTona.

B gem cocTout cneumbm(a MaTEMaTUYCCKOTO MOACITIUPOBAHUA BEPTUKAIIBHOTO ABUKCHUA TCJIA C
YUE€TOM COIIPOTUBJICHHUA CPCIbI.

KakoBa maremaTndeckas MOJCIIb TOPU30HTAJIIBHOTO ABHMXKCHUA TEJIA C y'-IéTOM COIMPOTUBJICHHUA CPECbI.

CdhopmynrpoBaTh KOHIIENITYATbHYIO B MATEMAaTHYECKYIO IOCTAHOBKH JIJISI MOJICIIN, ONHACHIBAIOIICH
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CBO60,Z[HBI€ KOJICOAHHST CHCTEMBI. HOJ’Iy‘II/ITB TOYHOC aHAIMTHUYCCKOC PCIICHUC 3a1a4n.

ChopmynrpoBaTh KOHIIENITYaIbHYIO 1 MATEMAaTHUYECKYIO TIOCTAHOBKH JJIsl MOJIEJH, OMHICHIBAIOIIEH
BBIHYXJICHHBIE KoJieOaHusl cucTeMbl. [1omydnTs TOUHOE aHAIUTUYECKOE pPellleHne 3aJauu.

Kakme wmaremarnueckue MoOJAEAM JAMHAMUKM  YHCICHHOCTHM TMOMYJSALMA BaM  M3BECTHBI?
OxapakTepu30BaTh KaKIyI0 MOJEIIb.
KaxoBbl 0COOEHHOCTH MaTeEMaTU4YECKON MOJIEIN COIEPHUYECTBA B CUCTEME «XUIIHUK — KEPTBA»
(monens JloTku-BonbTeppa).
OxapakTepu30BaThb MATEMaTHUECKYIO MOJIENb JIaHKacTepa cpakeHUs IBYX apMUIA.
OxapakTepu3yiTe MaTeMaTH4eCKOe MOICTHMPOBAHNE IEMOTPahUIECKUX MPOLIECCOB.
OxapakTepu30BaTh MaTeMaTHUYECKHE MOIETTN (PMHAHCOBBIX MPOIIECCOB.
Oxapakrepu3oBaTb ~ MaTEMaTHUUYECKHE MOJEJIM HIKOHOMUYECKHUX  IPOLECCOB:  MAaKpOMOJEIb
9KOHOMMYECKOT'O POCTA.
[TocTpoUTh S5KOHOMUYECKYIO MOJENb CIIPOCa U MPEJIOKEHUS B IIPEAIIOIO0KEHNUN UX JINHEUHON
3aBUCUMOCTH OT LieHbI. [I[poBecTr aHanu3 u3MeHeHus LIEH B 3aBUCUMOCTH OT HAYaJIbHOW LIEHBI.
[IpuBenere npuMepsl MaTEMAaTHUECKUX MOJIENIEeH TPYAHO(DOPMATU3YEMBbIX OOBEKTOB.
[IpemioxuTe TEMATUKY LIKOJBHBIX MCCIEN0BATENBCKUX IPOEKTOB, B OCHOBE KOTOPBIX JIEKHUT METO]
MaTEeMaTHYeCKOIr0 MOJEIMPOBAHHUS.
[IpemioxuTe mpUMEpPHYIO IPOrpaMmy 3JEKTHBHOTO Kypca, COAEpXaHHWE KOTOPOro HalpaBi€HO Ha
¢dbopMHpOBaHHE HABBIKOB MAaTEMaTHYECKOTO MOJCIHPOBAHUS C TOMOIIBIO Iu(QepeHIraTbHbIX
YpPaBHEHUU.
KakoBa ponp MaTeMaTHyecKoro MOJEIMPOBAHUS B pealM3allid NPUKIAJHOW HAIpaBJIEHHOCTU
LIKOJIBHOTO Kypca MaTeMaTUKH?
Jnist 000CHOBaHMS KaKMX 3aKOHOB (DM3HMKH, OMOJIOTHH, SKOHOMUKHU IIKOJIFHOTO Kypca MCIIONb3YIOTCS
muddepeHratbHbIe MOIETH?
Kakue Teopernueckue 3HaHUs U IPAKTUUECKUE YMEHHUS], TIOJyYEHHBIE B XOJI€ U3YUECHHS Kypca
«MaremMaTH4ecKoe MOJIEIUPOBAHUEY», MOKHO NPUMEHUTH JJIs INPOEKTUPOBAHUSA HHIUBUAYAIbHbBIX
MapUIpyTOB 00YYAIONMIUXCS M IPOSKTUPOBAHMS COJIEPKAHHUS 00pa30BaTEbHBIX MPOTpaMM?

Bunx CPC: BrinonHenne MHANBUIYaTbHbBIX 3a/IaHUI
BapuaHT MHIMBHya IbHOTO JOMAILIHETO 3a1aHUS
1 CkopocTh ABMXKYIIErocs Tela BO3pacTaeT OOpaTHO MPONOPLHMOHAILHO NpoiieHHOMY myTu. B
Ha4aJIbHbI MOMEHT BPEMEHM TEJIO HAXOAWJIOCh Ha paccTossHuM sO OT Hayajla OTcueTa IIyTH U UMEI
ckopocTh V0. Onpenenuts NpORAECHHBIN MyTh U CKOPOCTh Tela 4epe3 t ¢ Mmociie Hayana JABUKECHUS
Pemnte 3amauy nst sO =5 m, v0 =20 m/c, t =20 C.
2. YckopeHHEe JIOKOMOTHBA, MMEIOIIEr0 HaYallbHYI0 CKOpOCTh V0, MPsIMO NPONOPLUOHATIBHO CHUI
taru F u oOpaTtHO nponopiuoHanbHO Macce noe3na  m. Cuia Tsru jokomotuBa F =b — kv, tne v
CKOpPOCTb, b 1 k — mocTosiHHBIE BeIMurHbl. HaliTu cuity TArM JIOKOMOTHBA IO HCTEYEHUN BPEMEHU
ecii B HaualbHbIH MOMeHT BpemeHu mipu t = t0, F = FO = b — kvO0.
3. Teno maccoii 3 Kr cOpOIIEHO ¢ BBICOTHI ¢ Ha4albHOI CKOpOCThIO 2 M/c. ConpoTUBIIEHNE BO3/1yXa
MIPOIOPLIMOHANIBHO CKOPOCTH Tena. Yepes 3 ¢ ckopocTh Tena coctaBuiia 5 M/c. Onpenesnutb CKopocThb
Tea uepes S ¢.
4 Jlonka 3amennseT CBO€ JBM)KEHUE TMOJ JEHCTBHEM COIMPOTUBIEHHUS BOJbBI, KOTOPOE
MPOTIOPITMOHAIBHO CKOPOCTH JI0/IKH. HavanbHast CKOpoCTh JIOAKK paBHA 2 M/C, a €€ CKOPOCTh uepes 4
c paBHa 1 M/c. Yepe3 CKOIBKO CEKYH] CKOpOCTh JIoAkHu OyneT paBHa 0,25 m/c? Kakoi myTe MOXeT
IIPOMTH JIOAKA /10 OCTAHOBKH?
5. ®yr6onbHBIN M4 BecoMm 0,4 kr OpomieH BBepx co ckopocThio 20 M/c. ConpoTHBICHHE BO3TyXa
MPOTIOPITMOHANBHO KBaapaty ckopoctu u paBHo 0,48 T mpu ckopoctm 1 wm/c. Iloctpouth
MaTeMaTHYeCKyl0 Mojenb 3agauu. HaiiTu Bpems mojgbeMa Ms4ya W HauOOJBIIYIO BBICOTY MOABEMA.
[Tpoananu3upoBaTh, Kak U3MEHATCS 3TH PE3YNbTaThl, €CIH MPeHeOpedb CONPOTUBICHUEM BO3/1yXa?
6. IIpu OTKJIOHEHUU TPy3a OT MOJIOKEHHUS PAaBHOBECHUS HA PACCTOSHUE X MPYXKUHA JIEHCTBYET Ha HEro
¢ cuioi kx, HampaBJIEHHON K TIOJIOKEHHUIO paBHOBecHs. HailTi mepro1 cBOOOIHBIX KOeOaHWd MacChl
m, MOJABEIIEHHON K MPYKHUHE, €CIU JIBHKEHNE POUCXOAUT O€3 COPOTHUBIICHUS.
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7. Pa3pabotaiiTe adropuT™M pemieHus: 3aja4d O BBIHYXJICHHBIX KOJEOAHUSX MASTHHKA TMPU HATUIHH
CHUJIbI BSI3KOTO COINPOTHUBIICHUS U PEAIU3YUTE €ro Ha MEepCOHAIIbHOM KommbioTepe. Mccnenyiite, Kak
BIIUSIET YacTOTa W aMIUIMTyAa KojeOaHWMU monaBeca Ha moBelneHue MasTHHKA. Cdopmynupyiite
KOHIIENTYalbHYI0 M MAaTEeMATHYECKYI0 TOCTAHOBKH JUIS MOJENH, ONHCHIBAIOIIEH CBOOOTHBIC
KOJ1e0aHUsl CUCTEMBI.
8 IlycTh B HEKOTOPOW MECTHOCTH OOUTAIOT JBE MOIMYJISIIHS YXKHBOTHBIX, IPUYEM JKUBOTHBIC OJHOMN
MOMYJISILIUM OTHOCATCS. K XUIIHUKAM, a APYroll — K TPABOSAHBIM, CIYXKAIIUM MUIIECH AJ1 XUITHUKOB.
Jis ommcaHus TMOMOOHBIX CHUCTEM «XMIIHUK-)KEPTBa» HCIONb3yeTcs Moaenb JloTku-Bonbreppa.
[Ipennoxute cuctemMy runoTes3, Ha OCHOBAaHUM KOTOPbIX BonbTeppa 3amucall CBOI0 MaTEMaTHYECKYIO
Mozenb. [IpoBennTe kaueCTBEHHBIN aHAJIN3 MOJEIU. BhINonHUTE aHAJIN3 pEeIIeHUs Ul CUCTEMBI
«XUILIHUK — XKepTBay ¢ ucnonb3zoBanuem cpeacts UKT.
9. Ilpu u3ydeHuu pa3BUTHUS SMUJAEMHUH HEKOTOPOro 3a00JieBaHUS OOBIYHO BBIACISAIOT TPU TPYIIIIbI
JOJEH: X — Ipymmna Jito1ed, BOCIPUUMYHUBBIX K TaHHOMY 3a00JIEBaHUIO, HO €Il HE 3apa3UBIIAsCS UM;
y — Ipymnna yxe OOJbHBIX WIM HHPUIMPOBAHHBIX JIFOJEH, KOTOPbIE MOTYT BBICTYNATh Pa3HOCUYMKAMHU
0oye3HM; Z — TpyNNa JIoJed, HEBOCHIPUUMYMBBIX K 3TOH OOJE3HH WIIM IMOJyYUBIINE MUMMYHUTET
IocJjie TEepeHECEeHHOro 3aboseBaHus. IlocTpoiiTe mMaTeMaTH4YecKyr0 MOJENb Pa3BUTHUS SHUAECMUU.
[Ipennoxute cucremy TMIOTE3 JUisi 000CHOBaHUS JaHHOW Mojeiu. [IpoBeanTe KaueCTBEHHBINH aHAIN3
Matematuueckon wmogenu. [lpeanmoxkure apyrue BapHaHTBl MOJENEH SHOUAEMHM C Y4ETOM: a)
U3MEHEHUs OOIlIeld YHCIEHHOCTH HAaceJleHUs, CBSA3aHHbIE C POXIACHUSIMH U €CTECTBEHHBIMU
CMEPTSAMHU; 0) CMEPTHOCTH OT JAHHOI'O 3a00JI€BaHUS; B) HETIOCTOSHCTBA JOJIH 3a00JI€BILNX JIFOJEH.
10. Hacenenue ropona B Teuenue 50 €T yABOUIOCH 3a CUET €CTECTBEHHOTO MPUPOCTAa U COCTABIISIET
40000 yenosek. Onpenenuth HaceneHue ropoaa dyepe3 10 ner. Korga Hacenenne JOCTUTHET 1 MIIH.
YeJI0BEK.
11. Kakas cymma Oyaet HaxoauThes Ha cdyety depe3 S00 JeT, eciu ceroHst OTKPBITh cOeperaTeNIbHbIHI
BKJIa/I B OJTUH pyOIIb 1101 5% TOMOBBIX C HEMPEPHIBHBIM HAYHCIICHUEM ITPOIICHTOB?
12. 3amanbl QyHKIME cIIpoca U MPEATIOKEHHUS HAa HEKOTOPBIH ToBap: dp = 50 - 2p - 4dp/dt u s(p) = 2
+ p(t) + dp/dt. Haiiti 3aBUCHMOCTh paBHOBECHOU 1eHBI 0T BpeMenu, eciu p(0) = 10. SABnsercs nm
1IE€Ha YCTOMYMUBON?
13. V3meHeHue oObeMa IPOAYKIIMH, PEATU30BAaHHOM K MOMEHTY BpeMmeHu t. [TycTsb y = y(t) — 00be
MPOJYKIINH, PEeaTu30BaHHOW K MOMEHTY BpeMeHHu t. [IpeamomnokuM, 4To 11eHa Ha TaHHBIM TOBa
OCTaeTCs MOCTOSIHHOM (B Mpejenax paccMaTpuBaeMOro MpoMexyTka BpeMeHu). Torga pynkuus Yy
y(t) ynoBnerBopsier ypaBHenuto y'(t) = ky(t), rae k = mpl, m — HopMa HHBECTHUIHIA, p — TPOJAKHA
1[eHa, | — KO3 PHUIMEHT TPONOPLHUOHATIEHOCTH MEX/1y BEIMYMHOW MHBECTHUIMI U CKOPOCTHIO
BBIMTYCKA  TTPOYKIIHH. BbIsICHUTB, 1O HWCTEUYEHHWH KaKOro IPOMEXYTKAa BPEMEHU OO0BeEM
peann30BaHHONW NPOAYKLUMU YABOUTCS IO CPaBHEHUIO C T[E€PBOHAYAIbHBIM, €CIM 3HAYEHUE
ko3¢ duienTa nponopunoHaibHocTh kB ypaBHenuu y'(t) = Ky(t), pasmo 0,1. Ha ckoip
MIPOLIEHTOB CIEAYET YBEIUYUTh HOPMY UHBECTULINH, YTOOBI MPOMEKYTOK BpEMEHH, HEOOXOIUMOTO
IUIsL yIBOGHUST 00beMa pealn30BaHHOMN MpoayKunuu ymeHbimics Ha 20%.
14. ['ocynmapcTBO pemmio okasaTh MOAJEPKKY OCTaHOBUBLIEMY MPOM3BOACTBO IPEIIPUSITHIO-
0aHkpoTy. B TeueHue roja Ha cUeT MpeAnpusTHS HEPEPHIBHO Oy1yT MOCTYNATh JI€HEXKHbIE CPEJICTBA,
MpUYEM KPHU3UCHBIA YNpaBISIIOIIMM MOXXET BbIOpaThb OJHY M3 CXEM TOCIHOAJAEPXKKHU: JIMOO
IIEPEUUCIIEHHBIE CPEACTBA PABHOMEPHO BO3pAacCTalOT M K KOHIy TOAa JOCTUTalOT HEKOTOPOIo
(UKCUPOBAaHHOTO 3HAYeHHs], JTUOO CpelICTBA PaBHOMEPHO YOBIBAIOT OT JAHHOTO (PUKCHPOBAHHOTO
3HAuUEHUS NI0 HYJs K KOHIy roja. Kakas w3 mpeayioKeHHBIX CXeM MPHUBENET K BBIMTYCKY OOJBIIEro
o0bemMa MPOIYKIUHU, €CIH H3BECTHO, YTO H3-3a BETXOCTU 000pynoBaHMsS KO3((UIMEHT BBHIOBITHS
(OHJIOB 3a TOJ] paBEH JIBYM, a IMOKa3aTellb OTJa9d HHBECTHUINH B TaHHOW oTpaciu coctapiseT 40 %?
Bun CPC: IMoaroroBka kK KOHTPOJIbHON padoTe
Pemuts 3a1aun, BeIACISAS dTAbl MATEMATUYECKOTO MOJIEIIUPOBAHMS.

1. Ilporynounslii KaTep ABUKETCS cO ckopocThio 1 m/c. [IpuyanuBas Kk mupcy, MalllMHUCT OCTAaHOBHII
nasuratens 1 yepe3 10 ¢ ckopocts karepa ynana a0 0,5 m/c. Cuutas, 4To Cuiia COPOTUBIIEHUS BObI
IIPONOPLIMOHAJIBHA CKOPOCTH JBUKEHMS, HAUTH CKOPOCTh KaTrepa uepe3 1 MUH Iocie OCTaHOBKU
JIBUTATEIsl. Y Ka3aHHUEe: UCIOJIb30BaTh BTOPOM 3aKOH HbIOTOHA, TTpU 3TOM CHUJia, AEHCTBYIONIAs HA
noxaky F = -kv(t), rae v(t) — ckopocTh n0aKH, Kk — K03hduimeHT nponopironanbHocTi. Cuioi
TSKECTHU B JIAaHHOM 3a/1a4e MOYKHO IpeHeOpeyb.

2. Teno Macchsl m MajaeT BEPTUKAIBHO BHU3 C HEKOTOPO# BBICOTHI. CHia BA3KOTO TPEHUS,
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JEUCTBYIOIIA Ha TEJIO0, MPONOPIUOHAIBHA BEJIMYUHE CKOPOCTH: Frp=—kv,tne k>0
kod¢pdurimeHT Tperus. [locTpouTh MaTeMaTHYECKyt0 MOIETh U3MEHEHHUSI CKOPOCTH TeJla ¢ TEYCHUEM
BpPEMCHH.

3. B 03epe x&UBYT pBIOBI ABYX BUIOB: KU U Kapacu. Kapacu mUTaroTCs BOJOPOCIISIMU, & IIYKH —
kapacsimu. [locTponTh MaTeMaTHUECKYIO0 MOJI€]Ib U3MEHEHHS YUCIIEHHOCTH Kapacei u IIyK B 03epe.

4. UYucnennoctb HaceneHusi Y(f) HEKOTOpoO# CcTpaHbl YAOBJIECTBOpPsET AU(PQEepeHIHATEHOMY
ypaBHenuto dy/dt = 0,2y(1 - 0,0001y), rae Bpems t u3mepsiercs B rojax. B HadaapHBIE MOMEH
BpeMeHH HacesneHue coctapiisiio 1000 gen. Yepes cKOIBKO JIET YMCIEHHOCTh HACEJIEHUs BO3PACTET B

4 paza?

5. B ropoae c¢ nacenenuem 4000 yen. PacmpocTpaHeHue snuaeMud MOAYMHSETCS 3akoHy dy/dt
0,001y(4000 - y), rae y — uncio 3a00JeBIIMX B MOMEHT BpeMeHu t. Uepes kakoe Bpems 3aboseet 90
HACEJICHHs, €CJIM B HA4YaJIbHBIM MOMEHT BpeMeHu 6oseno 2% HaceneHus?

6. OyHKIIUYU CIpOCca U MPEIJIOKEHUS UMCIOT BH/I;

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

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

7. Kpenut B cTO ThICSY pyOseit B3sIT Ha mATh JieT moa 15% romoseix. Kakyto cymMMmy HYKHO OyaeT
MOTAaCUTh KPEAUTOPY, €CIM HAKOIMHUTEIbHBIC MPOIEHTHl HAYHUCISIOTCS: a) KaXIBIH roia; 0) KaKIIbIi
MecsIl; B) HenmpepwsiBHO? Ompenenure, Kakas CXeMa HAYUCIICHUs IMPOILEHTOB IO KPETUTY BBITOIHA
3aeMILHKY?

7. TemaTuKka KypcoOBbIX pa0oT(IPOEKTOB)
KypcoBbie paboThI (ITPOEKTHI) MO AUCHUILIMHE HE MPETyCMOTPEHBI.

8 OueHoYHbIE CpeICTBA
81 KommnereHunu u 3Tanbl (GOPMUPOBAHUSA

Ne  |Ouenounsie cpencTaa Kommnereniyu, sTams ux
n/n dopmupoBaHus

1 [IpeameTHO-TEXHONIOrHYeCKUI MOAYIIb [K-6, T1K-3.

2 [IpeameTHO-METOANYECKUN MOAYITH I1K-6, TI1K-14, T1K-3, I[IK-7.
3 [cuxomoro-neaarornyecKuii MOTyIb IK-3.

4 VY4ebHOo-HccIe10BaTeNbCKUA MOTYITb I1K-14.

82. Toka3arenu u KPUTEPHUHA OLICHUBAHUSA KOMHeTeHHHﬁ, IIKAJIbl ONCHUBAHUSA

[Ikana, KpUTEpUH OLIEHUBAHUS U YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH

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

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

I1K-14.1 ®opmupyeT MEXAUCIUIUIMHAPHBIE CBA3U MAaTEMATUKH C IIPEIMETAMU €CTECTBEHHOHAY4YHOIO
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

CBSI3W MaTeMaTHKH H

MaTeMaTn4dcCKoOro
MOJICTTHPOBAHUS C
NpeaMETaMHU
€CTECTBEHHOHAYYHOTO
IUKIIA.

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

[TK-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

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

JeMoHcTpUpYyET B nenom ycnemno, Ho | B nenom ycnemso, HO YcenemHo u
(dparMeHTapHOE 3HAHNE | HE CHUCTEMATHYECKU C OTJCIIBHBIMU CUCTEMaTUICCKU
OCHOBHBIX JIEMOHCTPHPYET npoOeraMu JEMOHCTPHPYET
TEOPETUICCKUX TEOPETUYCCKHE 3HAHUS JIEMOHCTPHPYET TEOPETUYCCKHUE 3HAHUS U
MOHATUHT U TIPAKTHYECKUE TEOPETUYECCKHE 3HAHUS | IPAKTUYCCKHE YMEHUS B
MaTeMaTHYECKOTO yMEHHUS B 00J1acTh Y TPAKTHYCCKUE obJyacTu
MOJICTTUPOBAHUS, MaTeMaTHIeCKOTO YMEHHSI B 00JIaCTH MaTEMaTHYECKOTO
HEOOXOIUMBIX B MOJICTTUPOBAHUS, MaTEeMaTHYECKOTO MOJICTTUPOBAHUS,
Oymyuieit He0OXOIUMBIE B MOJICITUPOBAHUS, HeoOXouMBbIe B OyayIei
npodecCHOHAIbHON Oymymieit HEO0OXOMMBIC B npodeccuoHaTbHON
JeSITeNIbHOCTH IS npodeccnoHanbHOM Oymymeit JEeSTENILHOCTH JIJIsl 0TOOpa
0TOOpa MPEIMETHOTO JESTSIILHOCTH IS npodeccrnoHaTbHOM MPEIMETHOTO

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

CoJIepKaHusl, METOJIOB,
MPUEMOB U TEXHOJIOTHH, B
TOM YHCIIE
UH(}OPMaIIMOHHBIX,
o0y4eHHs MaTeMaTHKe U
uH(pOpMaTuKe,
OpraHM3alMOHHBIX (hOpM
y4eOHBIX 3aHATUH,
CPEICTB IMarHOCTUKH B
COOTBETCTBUHU C
MJIaHUPYEMBIMU
pe3yibpTaTaMu OOy4eHHUS.

[1K-3.4 ®opmupyeT 1mo3HaBaTelbHYI0 MOTHBAIMIO O0y4YalOUIMXCs 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

TCOPCTUYICCKUEC 3HAHUA

C OTIEJIbHBIMHU
Hego4YeTaMU
MPUMEHSIET

Y IPAKTHYECKUE
YMEHHUS B 00J1acTH
MaTeMaTHIECKOTO

MOACIINPOBAHUSA IJIA

HN3YUCHUIO MAaTCMaTHKHU

hopmupoBaHus

[03HABATEJIbHOMN
MOTHBAIIAH

o0yJaromuxcs K

B paMKaXx ypOuHOI u

BHEYPOUYHOM
JIESITEIbHOCTH.

Yenemno u
CUCTEMAaTUYECKU
MPUMEHSIET
TEOpEeTUYECKUe 3HAHUS U
MPAKTUYECKUE YMCHHUS B
obnacTtu
MaTeMaTU4eCKOro
MOJIETTUPOBAHUS ISt
dbopMHUpOBaHUS
M03HABATEJILHOMN
MOTHBAIIHH
oOyJaronmxcst K
M3Y4YEHUIO MAaTEMATUKH B
paMKax ypoyHOH U
BHEYpPOYHOI
JESITeIbHOCTH.

[TK-6 Crioco6eH nmpoeKTUpOBaTh CoAepKaHNe 00pa30BATENbHBIX IPOTPAMM U X JIEMEHTOB

[T1K-6.1 YuacTByeT B IpOEKTUPOBAHUHN 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 nenom yCIICUIHO, HO

C OTIEIbHBIMU
HEJ0YETaMHU
IIPUMEHSET

TCOPCTUICCKHUEC 3HAHUA

H IIPAKTUYICCKUC
YMCHUS B obnactu
MAaTE€MaTU4YCCKOI'O

MOACIIUPOBAHUA IJIA

IMPOCKTUPOBAHUA
OCHOBHBIX U
JOTIOJTHUTEIBHBIX
00pa3oBaTeNbHbIX
IporpamMM B TUIaHE
oTOopa coJiepKaHus

YcnemHo u
CHCTEMATHYCCKH
IPUMEHSET
TEOPETUYCCKHUE 3HAHUS U
NPaKTUYECKHE YMEHHUS B
obnactu
MaTEeMaTHYECKOTO
MO/JICIIMPOBAHUS TSI
IPOCKTHPOBAHHUS
OCHOBHBIX U
JOTIOJTHUTETBHBIX
00pa30BaTEeIbHBIX
pOTrpaMM B TIIaHE
oTbopa cosiepKaHus

[TK-7 CriocobeH npoeKTUpOBaTh MHAUBUAYaTbHbIE 00pa30BaTeIbHbIE MAPIIPYTH 00YJaIOIUXCs O
IpenojaBaeMbIM y4eOHBIM IIpeIMeTam

[1K-7.1 Pa3zpabarbiBaeT HHIAUBUyaIbHO 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
yYMEHHUS 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 OT/ICTBHBIMH
He04eTaMH
MIPUMEHSIET
TEOpEeTUYECKHE 3HAHUS
U TIPaKTUYECKUe
YMEHHSI B 00J1aCTH
MaTEeMaTHIECKOTO
MO/JICIIMPOBAHUS B
paszpaboTke
MHIUBUAYAIbHO
OpPUEHTUPOBAHHBIX
yueOHbIE MaTeEpUaoB
10 MaTeMaTHKe
HKOHOMHKE C yYETOM
MHIUBUAYAIbHBIX
0ocoOeHHOCTEH
oOyJaromuxcsi, ux
0COOBIX
00pa3zoBaTebHBIX
noTpedHOCTEN.

Ycnenino u
CHCTEMaTHYCCKHU
MPUMECHSICT
TEOPETUYCCKHE 3HAHUS
MPAKTUYECKHE YMEHUS B
obnactu
MaTeMaTHYCCKOTO
MOJICTTUPOBAHUS B
pa3paboTke
UHIMBUIYAJIbHO
OPUEHTUPOBAHHBIX
ydeOHbIe MAaTEPUAJIOB I10
MaTeMaTHKE U
UHPOPMATUKE C YUETOM
WHIUBUIYaIbHBIX
0COOEHHOCTEH
00y4Jaronmxcs, ux
0COOBIX
00pazoBaTeNbHBIX
noTpedHOCTEN.

[1K-7.2 [TpoeKTupyeT ¥ MPOBOJAUT HHIUBUIYAIbHBIC M IPYIIIOBBIC 3aHATHS 110 HHPOPMATHUKE 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

Ycnemso u
CHCTEMATUYCCKHU
MPUMEHSET
TEOPETHYECKUE 3HAHUS U
PaKTUYECKHE YMEHUS B
obnacTu
MaTEeMaTHYECKOIO
MOJICIIUPOBAHUS TS
MPOCKTUPOBAHUS U
MIPOBEACHUS
WHJUBUIyaJIbHBIX U
TPYIIOBBIX 3aHATUN 11O
MaTeMaTHKe 1
nH(pOpMaTUKE JIs

0CcOo0BIMU oOyJaromuxcs ¢ nH(popMaTUKe IS oOyuaromxcs ¢
o0pa3oBaTeNbHBIMH 0CcOOBIMU oOyJaromuxcs ¢ 0COOBIMU
MOTPEOHOCTSAMHU. o0pa3oBaTenbHBIMU 0CcOOBIMU o0pa3oBaTeNbHBIMH
MOTPEOHOCTSMU. o0pa3oBaTenbHBIMU MOTPEOHOCTIMU.
MOTPEOHOCTSAMHU.
YpoBeHb [IIkana oneHnBaHUs AJI1 MPOMEKYTOUHON [Ixana oueHUBaHUA 110
c(hOpMUPOBAHHOCTH aTTecTalun BPC
KOMITIETCHIINN JKx3aMeH
[ToBbIIEHHBIN 5 (OTIIMYHO) 90 - 100%
bazoBsrit 4 (xopo1o) 76 — 89%
[Toporossiii 3 (yAOBIETBOPUTEIBHHO) 60 — 75%
Hwxe noporosoro 2 (HeyIOBIETBOPUTEIHHO) Huxe 60%
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83. Bomnpochkl NPOMeKyTOYHOI aTTecCTALUH
Hecsitolii cemecTp (Ok3amen, ITK-14.1, IK-3.2, [IK-3.4, [1K-6.1, IIK-7.1, ITK-7.2)
1. Oxapakrepu3zyiiTe MOAEINPOBAHUE KAK METOJ HAy4YHOT'O I03HAHUS.
2. ChopmynupyiiTe MOHATHE MaTEMATUIECKON MOAETN U METOAa MAaTEMaTHUYECKOT0 MOACTUPOBAHHUS.
3. Chopmynupyiite CBOMCTBA U OCOOEHHOCTH TTOCTPOCHUSI MATEMATHYECKUX MOJIC-JICH.
4. TlepeuncnuTe OCHOBHBIE TpeOOBaHMS K MaTeMaTHYeCKOW MOJETd W OCHOBHBIE 00JacTu
IIPUMEHEHUSI MAaTEMATUYECKOTI0 MOJIEITMPOBAHMUSL.
5. KakoBa poJib MaTeMaTHu€CKOro MOJICIMPOBAHUS B HAYYHBIX UCCIIEIOBAHUSIX ?
6. IlpuBenute KnaccUpUKALMIO MaTeMaTHyeckux Mojenedl. OxapakTepusyiiTe OCHOBHBIE BH[IbI
MaTEMaTHYECKUX MOJIEIICH.
7. TlpuBenute npuMepbl MaTeMAaTHUUYECKUX MOJENeW MpUKIAAHBIX 3anad. Kakoit maremaTudeckuit
anmapar JISKHUT B OCHOBE IIOCTPOCHHS MATEMAaTUYECKOW MOJIEIH B Ka)XKIOM IIpuMepe?
8. [lepeuncnure 3Tarbl MATEMAaTHIECKOTO MOIEHpOoBaHusl. OXapaKkTepu3yiTe Kax bl 3Tarl.
9. Ha3oBuTe OCHOBHBIE METO/IbI peaIn3allui MOJIENIEH, IEPEUUCIUTE UX JTOCTOMHCTBA U HEJOCTATKH.
CdhopmynupyiiTe TOHATHE O BEIYUCIUTEIIEHOM YKCIIEPUMEHTE.
10. ChopmynupyiiTe OCHOBHBIE METOABI IOCTPOECHUSI MATEMaTUYECKIX MOJEIIEH.
11. TlpuBenuTe MpUMEpbl MAaTEMATUYECKUX MOJEJCH, TIOCTPOCHHBIX HAa OCHOBE (PYHIaMEHTAIbHBIX
ypaBHEHUHN (U3HUKH.
12. OxapakTepusyiiTe TOCTPOCHHE MaTeMaTHYECKUX MOJIEJIEH Ha OCHOBE 3aKOHOB COXPaHEHUS
(3aKOHa COXpaHEHUs MacChl, SHEPTUHU, UMITYJIbCA).
13. OxapakrepusyiiTe nepapXudeckuii HoX0/ K HOCTPOSHUIO MOJIEIIEH.
14. OxapaxtepusyiiTe MeTOJl BapUAlMOHHBIX IPUHIUIIOB IPH IOCTPOEHHUH MAaTEeMAaTUYECKUX
MOJETEN.
15. IlpuBeauTe npumMep NOCTPOECHUS MaTeMaTUYECKON MOJEIN Ha OCHOBE METO/Ia aHAJIOTUH.
16. Cdopmynupyiite nonsrue auddepeHIranbsHoi MoAenu mpouecca win seieHus. llpusenure
QITOPUTM COCTaBIICHHS TU(PEpEeHIINATBHBIX YPABHEHUHN 110 YCIOBUSAM MPUKIATHBIX 33/1a4.
17. W3 »5kcnmepuMeHTa M3BECTHO, UTO CKOPOCTb paclaja paJdOaKTHUBHOIO  BeIIECTBa
MIPOIOPILIMOHAJIbHA €r0 KOJMYEeCTBY B MOMEHT BpeMeHHu t. [locTpoiiTe mareMaTH4ecKyl0 MOJeNb
pacnazia paJuoakTUBHOrO BellecTBa. OnpeaenuTe nepuo/i nojaypacnaaa painoakTHBHOTO BEILIECTBA.
18. B GnaronpusTHBIX IS pa3MHOXKEHHS YCIOBUAX HaXOIUTCS HeKoTopoe koimdectBo  NO
OaxTepuil. 13 skcriepuMeHTa U3BECTHO, UTO CKOPOCTh Pa3MHOXKEHUS OAKTEpUi MPONOPLHOHAIbHA UX
KonuyecTBy. [locTpouTh MaTeMaTHUYECKyt0 MOJIEIb pOCTa YHciaa OakTepuil ¢ TeYEHHEM BpeMeHH. 3a
Kakoe BpeMs KOJMYECTBO OakTepuil yBeIMUUTCS B M pa3 IO CPAaBHEHUIO C HAYalbHbIM U
KOJIM4YECTBOM?
19. U3BecTHO, 9yTO aTMOC(hEPHOE NABJICHHE C BBICOTOM yMeHbIIaeTcs. [1ocTpouTh MaTeMaTu4ecKyro
MOJIeTIb U3MEHEHHUS aBJIEHUs p ¢ BbICOTOM h Haj ypoBHeM Mops. Onucarh BbIBOJ OapOMETpUUYECKOn
(bopMyIIBI.
20. B pesepByape mmeercsi a KI' BOJHOT'O PacTBOpa COJH, B KOTOPOM COJEPXKHUTCI b Kr coum.
OIIpEEIEHHBI MOMEHT BPEMEHHU BKIIFOYAETCSl YCTPOMCTBO, HENPEPBIBHO MOJAOIIEE B PE3EPBYAp C KI
YUCTOM BOJBI B CEKYHJYy M OJAHOBPEMEHHO YAAJISAIOIIEE M3 HErO €XKECEKYHIHO C KI pacTBopa. [Ipu
9TOM B CaMOM pe3€pByape >KHJIKOCTh HENPEPBIBHO NepeMemunBaeTcs. [1ocTponTs MaTeMaTHYECKYIO
MOJIeTIb U3MEHEHUS CO BPEMEHEM KOJIMUYECTBA COJIU B pe3epByape.
21. Hexoropoii ¢upmol peamu3yercss TPOAYKIUSA, O KOTOPOW B MOMEHT BpeMEHH t U3
MOTEHIIMAJIbHBIX TOKYIaTeNel 3HAIOT JIMIIb X ToKymnaTenel. Jljig yckopeHust cObITa 1aHbl peKJIaMHbIe
OOBSBICHUS M TOCIenyolas HH(OpMalus pacnpoCcTpaHsSeTcsl Cpedu IMOKynaTeleld MoCcpeacTBOM
o0meHusi. MOXXHO CUMTaTh, YTO CKOPOCTh M3MEHEHUS YHCIa 3HAIOMIMX O MPOIYKIMHU IMOKYIMaTenei
IIPONOPLIMOHANIBHA KAaK YHCIY X 3HAIOLIUX O TOBApe, TaK W YMUCIY MOKYyNaTese, KOTOpble O HEM HE
3HatoT. [locTpoiiTe MaTeEMaTHUECKYIO MOJIENb PACIIPOCTPAHEHUS PEKJIAMBI.
22. OxapakTepu3yHTe MaTeMaTHYeCKyI0 MOJEIb CKOPOCTH H3MEHEHUs WH(QOpManuu (MOIeib
I'apTmana).
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23. Teno, umeromee B HayalbHbII MOMEHT BpeMmeHH TemnepaTypy T0 momecTunu B cpendy,
TeMmmnepaTtypa KOTOpOW NOAAEpKUBAETCd paBHOM Tc. DKCIEpUMEHTAIbHO YCTAHOBJIEHO, YTO MpHU
OIIPEJICJIEHHBIX YIPOLICHUAX CKOPOCTh M3MEHEHHsI TEeMIIEpaTyphl Tela MPONOPLHOHATIbHA PAa3HOCTU
TEMIIepaTyphbl Tela W TeMIIepaTypbl OKpyxkaromiei cpensl. Iloctpoiite MareMarudecKyro MOJIEIb
M3MEHEHHUS TEMIIEPATyphl TeIa C TEYEHUEM BPEMEHH.

24. Cocyn, minomans S = S(h) monmepeyHoro cedeHus KOTOPOTO €CTh WM3BECTHAs (PYHKLUS BBICOTHI
HAIOJHEH KUIKOCThIO 10 ypoBHs H. B nHe cocyna umeercss orBepctue miom@anu o, yepes
KOTOPYIO JKUAKOCTh BbITeKaeT. [IoCTpoUTh MaTeMaTHYecKyl0 MOZENb MPOoLecca UCTEUEHUS KUIKOCTH
yepe3 oTBepcTue B cocyne. Ompenenutb Bpems t, 3a KOTOPOE YPOBEHb KHUAKOCTU IOHU3HUTCA OT
HavainbHOTO nosioxkeHust H 1o npousBonbsHOro 0 < h < H, 1 Bpemsi oJIHOTo OMOPOKHEHUS COCYAA.

25. TlocTpouTh MaTeMaTHYECKYI0 MOJENb MCTEUYEHUS KHJIKOCTH Yepe3 OTBEpCTHE B COCYHE
WIMHAPUYecKoi  gopmbl. PaccmoTpers ciydam, Koraa oChb NHMJIMHIPAa TOPH3OHTAIbHAS M|
BEPTUKAJIbHASL.

26. IlocTpouTh MaTeMaTHYECKHE MOJAEIM HUCTEUEHMs >KMJIKOCTU uepe3 OTBEpPCTUE B COCyle
KOHMUYeCKOW (opmbl U B cocyie, umerouiero ¢opmy mnonaychepsl. OnpeaeauTb BpeMs IOJHOTO
OIIOPOKHEHMSI COCYJIOB.

27. TlormomeHue CBETOBOTO TOTOKA TOHKHM CJIOEM BOJBI MPOMOPLUUOHATIBHO TOJIIMHE CIIOS U
[IOTOKY, MaJarolleMy Ha €ro IOBepXHOCTb. I[locTpouTh MaTeMaTHYECKyl0 MOJENIb H3MEHEHUS
WHTEHCUBHOCTH CBETOBOIO ITOTOKA.

28. B 3aMKHYTyI0 DJEKTPHYECKYIO LEeIb IOCJIEA0BAaTeIbHO BKIIOYEHBl HMCTOYHUK TOKAa C
anextpoasxkymieit cunoit (3C) E(t), Mensitomieiicsi ¢ TeueHneM BPEMEHU, aKTUBHOE COTPOTUBIICHU
R u karymka ¢ ungyktuBHOCThIO L. IlocTpouTh MaremaTnyeckyro Mojeidb U3MEHEHUsI CHJIbI TOKa C
TEYEHHUEM BPEMEHH, €CIIM B HayaJlbHbIi MOMEHT BPEMEHM OHa paBHsJach Hymo. M3 kypca ¢usukuy,
uzBectHo, yto E(t) = U akt + Uxkat, rage UakT — HampspkeHHME Ha AKTUBHOM YYacTKe —LENH
BeIpakaemoe 1o 3akoHy Oma ( Uakt = IR), a UkaT nponopunoHaibHO CKOPOCTH M3MEHEHHS CHJIbI
TOKa ¢ KOA((UIIEHTOM IPOTOpIMOHaTbHOCTH L.

29. B pesynpTare XMMHMYECKOW peakuMu MexJy BemectBaMu A u B obOpasyercs BemectBo C.
[locTpouth MaTeMaTH4eCKyl0 MOJENb M3MEHEHMsI KosinyecTBa BemiectBa C OT BpeMEHH, €Clu B
MOMEHT BCTYIUJIEHHS B PEAKIMIO0 KOJMYecTBa BeulecTB A M B ObulM COOTBETCTBEHHO pPaBHBI a U
CKopocTh peakiiy MpornopluroHaibHa MPOU3BEAECHUIO PEarupyoiIux Macce.

30. Kakoii Bua uMeeT ypaBHEHHE JIBUKEHUS MaTepHaIbHOM TOUkHM B AuddepeHunansHoil Gopme?
[TocTpouth MaTeMaTH4YECKyIO0 MOJIENIb TOPU30HTAIBHOIO JBUKEHUSI Te€la, KOTOPOE B MOMEHT BpEMEHU
t0 Haxommsock B Touke X0 m oOmagano ckopocthio v0, ecnu, HaunHas ¢ MOMeHTa t = t0, Ha He
JEMCTBYET TONBKO CHUJIA CONTPOTUBIIEHUSI CPEIbl, MPONOPIIHOHATIbHASI CKOPOCTH JIBHXKEHUS TEla.

31. IlocTpouTh MaTeMaTHUYECKYIO MOJ€Ib T'OPH3OHTAJILHOTO JBM)KEHHUS Tejla, 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 MaTeMaTHYECKYI0 MOJENb TaJeHHs Tela Macchl M, KOTOpOe B HAYaJbHBIH MOMEHT
Bpemenu t0 = 0 Haxoamwnock B Touke X0 u oOmagano ckopocThio V0, €ciu cuiaa CONPOTHBICHHS
IIPONIOPLIMOHAJIEHA CKOPOCTH IBUKEHUS.

33. IlocTpouTh MareMaTH4YecKyl0 MOJENb MajJeHUs Teja Macchl m, KOTOpOe B HAa4YaJbHBIH MOMEHT
Bpemenu t0 = 0 Haxoauiock B Touke X0 u oOmagano ckopocTeio V0, €Cly cuja CONpPOTHBIICHUS
MIPOIOPLIMOHANIbHA KBAJIpaTy CKOPOCTH JBUKEHUS TeNa.

34. Kakoit Buj WMeeT ypaBHCHHE, OIHCHIBAIONIee rapMOHWYeckHe KojeOanusa? IloxBemeHHOe Ha
MpYXHUHE TEJIO Maccoil m, coBepuiaeT KosieOaHUS OKOJO MOJoXeHHs paBHoBecus. Iloctpoutsb
MaTeMaTHYeCKyl0 MOJelb JBIKEHUS Tena. PaccMoTpers ciydau CBOOOJHBIX U 3aTyXaIOLIMX
KOJIeOaHUH.

35. IlocTpouTh MaTEMaTHUECKYIO MOJIENb BBIHYKICHHBIX KosleOaHUi B cpezie 0€3 COMPOTUBIICHUS U B
Cpelie C CONMPOTUBIICHUEM.

36. Onucare MOJeTMpPOBaHIE KOJICOAHNH MAaTEeMaTHYECKOTO U (PU3NIECKOTO MassTHUKA?
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37. Kakue maTreMaTHUECKUE MOACTH IMHAMHUKH YUCIIEHHOCTH MOMYJISAIUNA BaM U3BecTHHI? [locTpouts
MaTEeMaTHYECKYIO MOJICTbh JUHAMUKNA YHUCICHHOCTH IOMYJISAIUU B U30JIMPOBAHHON KOJIOHUU (MOJIEINh
Marnstyca).

38. IlocTpouTh MaTeMaTHYECKYyI0 MOJETb JWHAMHKH YHUCICHHOCTH TMOMYJSALUU B YCIOBHIX
KOHKYPEHTHOM O0pBObI BHYTPH MOMYIALUHU (MO1enb DepXIoibCcTa).

39. TlocTpoWTh MaTEeMaTHYECKYH) MOJCIh JUHAMHKH YHCICHHOCTH TMOMYJSIUH B YCIOBHSIX
KOHKYPEHTHOM 00phObI IBYX momynauuii (mozens JloTku-BoabsTeppa).

40. TlocTtpoWTh MaTeMaTHYECKHE MOJCTW: a) JIWHAMHUKH pPOCTAa HACEJIICHHs BO BpEeMEHH; O)
KOHKYPEHTHOM JJTUHAMKH POCTa; B) UCTOLICHUS PECYPCOB.

41. TTocTpoUTh MaTEMAaTUIECKYIO MOJICIIh PACIIPOCTPAHEHHUS SITHICMUH.

42. TTocTpouTh MaTEMAaTUIECKYIO MOJICIIh CPKEHUS IBYX apMuii (Moens Jlanuectepa).

43. Hekoropasi cymma aeHer A monoxeHa B 0aHk mon 1% B rofa. I[locTpouTh MaTeMaTHuecKyro
MOJIEIb POCTa JEHEKHOTO BKJIAa MPH YCIOBUH, UTO NMPUPALLIEHUE HAYUCIISIETCS HEPEPHIBHO.
44, JNoxon Y(t), mMOdydyeHHBIH K MOMEHTY BPEMEHH t HEKOTOPOM OTpAaCiblo, SBIACTCS CyMMOU
unBectuuii I(t) u Benuuunsl notpednenus C( t). [Ipeanonaraercs, 4To0 CKOPOCTh YBEIMUYEHUS JOXO]T
MpOIOpLMOHalIbHA BelnyrHe nHBecTuimii, C( t) mpeacTaBiseT GUKCHUPOBAHHYIO YACTh MOIY4aeMOr o
noxona: C(t) = (1 — m)Y(t), rne m — Hopma uHBeCTHIMH. [IoCTpOUTH MaTEMaTUYECKYIO MOJIETb
pocTa JOXO0I0B OT UHBECTULIUM.
45. Ilyctp y(t) — 0oObeM TPOIYKIUM HEKOTOPOH OTpaciu, pPEain30BaHHONW K MOMEHTY BPEMEHHU
[Ipenmonaraercsa, 4To BCA MNPOM3BOAMMAS OTPACIbIO MTPOAYKIHS peaTu3yercs MO0 HEKOTOpOu
(UKCUPOBAHHOM 1IeHEe P, T.€. BHIIOJIHEHO YCIOBUE HE HachlmaeMocTu pbiHka. [lycts (1) —
BEJIMYMHA WHBECTULIMH, HANpaBlICHHBIX HA paclIMpeHue mpousBojcTBa. llpenmonaraercs, d4To
CKOpOCTH BBITyCKa POYKIHH (akcemneparisi) IPOTOPIHNOHATHHA BEIIMYMHE
WHBECTHIIHH. [TocTpouTh MaTEMaTHIECKYIO MOJEIH POCTA BBHITYCKA MPOAYKIIH.
46. TTocTpouTh MaTEeMaTUYECKYIO MOJIENIb POCTA BBITYCKA MPOIYKIIUU B YCIOBUSAX KOHKypeHIUU. B
3TOM MOJICITH MPEIIOJIAraeTCsl, YTO PHIHOK HE HACKHINIACTCS U MPOIYKIUS mpoaaetcs mo iene  P(q) =
—bqg, tne a > 0, b > 0, g = q(t). Haiiti 3aK0H M3MEHEHHs BBITYCKA IMPOIYKIIUH, €CIH CKOPOCTh
BBIITyCKAa TIPSIMO TMPOTIOPIIMOHATBHA YBEIMYCHUIO WHBECTUIIMH M YacTh JIOXOAa OT peaTru30BaHHON
MPOAYKIMK B KoynyecTBe ¢(t) pacxoiyercs Ha HMHBECTHIMHM B IPOM3BOJACTBO pEaTU3yeMoin
TIPOTYKITHH.
47. CornmacHo monenu CamydibcOHAa CKOPOCTh W3MEHEHHSI PBIHOYHOHM IIEHBI p MPOMOPIIMOHATBHA
HEYJIOBJIETBOPEHHOMY cIipocy. [locTpouTh MareMaTH4ecKyl0 MOJAENh AMHAMUKH PHIHOYHOHW IICHBI,
€CITH HEYIOBJIETBOPEHHBIN CIIPOC XapakTrepu3yercs BeipakeHueMm d(p) — s(p), rae d(p) =a — bp, s(p)
o + Bp, COOTBETCTBEHHO CIIPOC | MPEUIOKEHUE TIPH LIEHE P.
48. TTocTpouTh MPOCTEHITYI0O MATEMAaTHIECKYIO MOJIENIb BOCIIPOM3BOICTBA T0OX0/1a TIPH MPOU3BOIBHOM
byakun notpebnenus. [IpoBecTn aHaIW3 MOJENH MPU PA3TUYHBIX COOTHOIICHUSX MEXKIY TEMIIOM
MIPUPOCTA MOTPEOJICHUS U TEXHOJIOTUYECKUM TEMIIOM HAIIHOHAIBHOTO J0XO0/a.
49. TIpocTpouTh MaTEMaTHUECKYIO MOJIEh PhIHKA C IPOTHO3UPYEMBIMU IICHAMH.
50. IlycTe W3MEHEHHWE ypOBHS aKTHBAa ( MPOMOPIHMOHAIBHO PA3HOCTH MEXKIY MPEIIOKECHHEMS
cupocoMm d ¢ kodddunmentom nponopuroHanbHoct k (k > 0). IlycTs n3MeHEHHE LIEHBI P TaKXkKe
MPOMOPIMOHAIEHO OTKJIOHEHHIO aKTHBa ( OT HeKoToporo ¢ukcupoBanHoro ypoBHs (0
koddunrenToM mnponopruoHasbkHocTH M (M > 0). TlocTpoWTh MaTeMaTUYECKYIO MOJEIh
BBIPABHHUBAHWSI IICH IO YPOBHIO aKTHBA ( TIPY BBIMIECH3II0KEHHBIX MPETIOI0KCHHUIX.

84. Meroauueckue MaTepuaJibl, ONpeaesilONIMe TNPOUEAYPbl ONEeHUBAHUS 3HAHWM,
YMEHHii, HABBIKOB U (MJIM) ONBITA AEATEIbHOCTH, XapaKTepU3yKIHUX 3Tanbl (popMUpoOBaHUA
KOMITeTeHI U

[IpomexxyTouHas arrecTamus IpoBOIUTCS B (popme IK3ameHa.

DK3aMeH TII03BOJIIET OIEHUTh C(HOPMHPOBAHHOCTh KOMIIETCHIIMH, TEOPETHYECKYIO TOJATOTOBKY
CTYJICHTa, €r0 CIIOCOOHOCTh K TBOPUYECKOMY MBIIIJICHUIO, TOTOBHOCTh K MPAKTUYECKON JIeATEIHHOCTH,
MPHUOOPETEHHBIE HABBIKU CAMOCTOATEIHHON PabOThl, YMEHHE CHHTE3HPOBATh MOTyUYEHHBIC 3HAHUS H
MPUMEHATh UX MIPU PELUICHUU MPAKTUYECKHX 3a/1a4.

[Ipu GammpbHO-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 CIEAYyIoLee:

— 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;

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

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

— TEOPETHYECKUE IOCTYJIAThI TOATBEPKAAIOTCS IPUMEPAMU U3 TPAKTUKH.

Komnoxksuym

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

— OLICHMBAETCS MOJIHOCTHIO PAaBUIIbHBIN OTBET;

— npernojaBaTeyeM JoJDKHa ObITh ONpEJeIeHa MaKCUMallbHas OLIEHKa 3a KOJUIOKBUYM,
BKJIFOYAIOIIUI ONPEIEICHHOE KOJIMYECTBO BOIIPOCOB;

— IIpernojaBaTesieM MOXKET ObITh OIpe/iesieHa MaKCUMalIbHasl OLIEHKA 3 OJIMH BOIIPOC KOJJIOKBHYMa.
ITucbmMeHHas KOHTpOJIbHAs paboTa

Bubl KOHTPOJIBHBIX Pa0OT: ayAUTOPHBIE, IOMAIIHHUE, TEKYIINE, SK3aMEeHa-1[MOHHbIE, INCbMEHHBIE,
rpadudeckue, NpakTHIecKue, (GpOHTATbHBIC, UHANBHY-AIbHBIC.

Cucrema 3aaHUi MMCbMEHHBIX KOHTPOJIBHBIX PA0OT JAOJKHA:

—  BBIABJIATH 3HAHUS CTYJEHTOB IO OINPeJIeIEHHON AUCHUILINHE (pa3/iesly AUCHUIUINHBI);

—  BBISBJISITH IOHUMaHKE CYILIHOCTH U3y4aeMbIX NIPEAMETOB U SIBJICHUH, UX 3aKOHOMEPHOCTEN;

— BBIABJISITH YMEHUE CAMOCTOSATEIBHO JI€JIaTh BBIBObI U 0000IICHMUS;

— TBOPYECKH MCIOJIb30BaTh 3HAHUS U HABBIKU.

TpeboBaHusI K KOHTPOJBHON PabOTE MO TEMATHYECKOMY COJIEPKAHUIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Taxxe KOHTpOJIbHBIE Pa0OTHI MOTYT BKJIHOYATh MepeueHb MPAKTUUYECKUX 3aJaHHMH.

9. IlepeyeHb OCHOBHOM M JONOJHHUTEJIBLHOM y4eOHOM JIUTepaTypbl
OcHoBHasi iuTEepaTypa
1. Bopucos, B. I'. Ilpuknagnsie 3agauu T€Opur OOBIKHOBEHHBIX TU(M(EPEHIMATBHBIX YPAaBHEHHH.
Mexanuyeckoe ABMKEHNE [ DNEeKTpOHHBIN pecypc] : yuebHoe nocobue / B. I'. bopucos. — Kemeposo :
Kemeposckuit roCyJapCTBEHHBIN YHUBEPCUTET, 2015. — 130 c. — URL:
http://biblioclub.ru/index.php?page=book_red&id=481485&sr=1
2. XKapkoga, 0. C. Marematndeckoe MoeTupoBaHue [ DIeKTPpOHHBIN pecypc] : yued. mocodue
JUIsl CTY/IeHTOB OakayiaBpuara 1o HanpasieHuto «Ilenarornyeckoe oopazosanue» / FO. C. XKapkosa;
Mopnos. roc. nex. un-T. — Capanck, 2014. — 62 c.
3. Manukos, P. @. OcHOBBI MaTEMaTHYECKOI0 MOAEIUPOBaHUS : yueOHoe nocodue / P. @.
MasukoB ; oTBeTcTBeHHBIH penakrop CautoB P. U. — Ya : BI'TTY umenn M. Axmyiuer, 2005. — 136

c. — TekcT : PIeKTpOHHBIN // DINeKTPOHHO-0nOMMoTeunas cucrema «Jlanwy :[caiit]. —  URL:
https://e.lanbook.com/book/43197.

JlonoTHUTeIbHAS JIUTEpaTypa

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

2. I'y6aps, 0. B. Beeaenue B maremaruyeckoe mojenupoBanue / FO. B. I'ybaps ; HanronansHb1i
Otkpeiteiit Yuauepcuter "MHTYUT". — MockBa : HHrepHeT-YHuBepcuter WH(popManMoHHBIX
TexHoOrNM, 2007. - 153 c. : TaoI., CXEM. - URL
http://biblioclub.ru/index.php?page=book&id=233992.

3. Pusanuenko, I'. FO. MaTtemarndeckoe MOACITUPOBAHUE OMOJIOTHYECKHX MpoIleccoB. Mojenu B
O6uodu3uKe 1 FIKOJIOTUH : yueOHoe rmocobue ais OakanaBpuara u maructparypsl / I'. FO. Pusnuyenko.

— 2-e u3n., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2019. — 181 ¢. —TekcT : 35eKTpOHHBII
// OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/420698.
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4. bopnosckuii, I'. A. ®u3nuecKkue OCHOBBI MAaTEMaTHYECKOI'O MOJICIMPOBAHUS : y4eOHUK U
NPaKTUKYM JuIs OakanaBpuara u Maructparypsl / I'. A. bopaosckuii, A. C. Konapatses, A. Yoyznepu.
— 2-e u3A., ucnp. u npon. — Mocksa : U3narensctBo FOpaiit, 2019. — 319 c. — (bakanaBp u maructp.
Axanemuueckuii  kypc). — Teker : osnmektponneii /[ DOBC  IOpaiir [caiit]. - URL
https://urait.ru/bcode/4370609.

5. Ilonos, A. M. DKOHOMHKO-MaTeMaTHYECKUE METOAbl U MOJEIH : YUeOHUK JJIsi MPUKIATHOTO
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. — (Beiciiee obpazoBanue). — TekcrT :
anektponubii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/425189.

6. ®ununmos, A. ®@. CoopHHK 3a1a4 110 qUQQepeHInaIbHbIM YpaBHEHHIM © yue0. mocobue / A.
®. Oununmos. — M. : JIubpoxom, 2013. — 240 c.

7. Camoiinenko, A. M. Muddepenimansapie ypaBHenus. [Ipaktudeckuii kype. Yue6. mocobue / A. M.
Camotinenko, C. A. Kposomes, H. A. Ilepectiok. — M. : Beicm. k., 2006. — 383 c.
10. Ilepeyens pecypcoB HHGOPMAITMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTu «AHTEepHET»

1. http://mathprofi.ru - Beiciias MmaremaTrKa Uit 3a09HUKOB M HE TOJIBKO.

2. http://www.ege.edu.ru/ru/ - OdunuanbHeiii  WHGOPMALMOHHBIM  MOpPTAl  CAUHOTO
rOCY/IapCTBEHHOTO 3K3aMeHa [DiekTpoHHbI pecypc] / demepanbHas ciayxba mo Haa30py B chepe
obpazoBanus u Hayku. M: 2001 - 2016. Pesxxum moctyna: http://www.ege.edu.ru/

3. http://school-collection.edu.ru - Equnas kosiekius 1udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB

4. http://www.problems.ru/ - UatepHeT-npoekT «3agauny

11 MeToan4yeckue yKazaHusl 00y4al0UMCS M0 OCBOCHU IO JUCHUILINHBI (MOIYJIf)
[Ipu ocBoeHMM MaTepuaa IUCHUIUIMHBI HEOOXO0AUMO:
— CIUTAHUPOBATh U PaCTPEACTUTh BpeMs, HEOOXOUMOE JJIsl U3YUYCHUS AUCHIUTIINHBL;
— KOHKPETH3UPOBATh AJis ceOsl MI1aH U3y4eHHs] MaTepuaa;

— O3HAKOMHUTHCA C 00BEMOM U XapaKTEepOM BHEAYTUTOPHOU CaMOCTOSTEIILHON pabOThI [t
MIOJIHOLIEHHOT'O OCBOEHUS KaX /101 U3 TEM JUCLUIUINHBI.
Cuenapuii u3yueHus Kypca:
— MpopadoTaiTe KaX Ayl TEMY IO MPEJIaraeMOMY HIDKE aTOPUTMY JICUCTBUH;
— WM3Yy4MB BECh MAaTE€pHaJl, BBINIOJIHUTE UTOTOBBIA TECT, KOTOPBIM MPOJAEMOHCTPUPYET FOTOBHOCTD K
caue 3a4era.
Anroput™ paboThl HaJl KaX /10 TeMO¥:
—  H3YYMTE COJIEep’KaHUE TEMBbI BHAYAJIE T10 JIEKIMOHHOMY MaTEpHaly, a 3aTEM 110 APYTUM
HCTOYHUKAM;
— IPOYMUTANTE JOMOJHUTENBHYIO JINTEPATYPY U3 CIIUCKA, IPEUIOKEHHOT O TPENOJaBaTeNIeM;
— BBIIUIINTE B TETPAJb OCHOBHBIE ONPEAEIEHUS 110 TEME, NCIIOJIb3YS JIEKIIUOHHBII MaTeprall Win
CJIOBAapH, YTO TIOMOKET OBICTPO MOBTOPUTH MaTepHa MPH MOATOTOBKE K 3a4ETy;
— COCTaBbTE KpaTKHUH MJIaH OTBETA MO Ka)KJJOMY BOIIPOCY, BBIHOCUMOMY Ha 00CYK/I€HHE Ha
1a00paTOPHOM 3aHSITHH;
— BBIYYUTE ONPEIECICHNS TEPMUHOB, OTHOCSIIUXCS K TEME;
— IpOAyMalTe MpUMEpPHI U WIUTFOCTPALUU K OTBETY 110 U3Y4aeMOil TEME;
— IPOJYMBIBaiiTe BHICKA3bIBAHUS 110 TEMaM, IPEUI0KEHHBIM K J1a00paTOPHOMY 3aHSTHIO.
PexoMennanuu 1o pabore ¢ IUTEPaTypoOil:
— 03HAaKOMBTECh C AHHOTAIIUSIMU K PEKOMEHI0BaHHOM JTUTEpaType U ONpPeeINTe OCHOBHOM METO
U3JI0’KEHUSI MaTepuana TOro WM HHOrO UCTOYHUKA;
— BbIOEpHUTE T€ UCTOYHUKHU, KOTOPbIE HauOoJIee MOIXOIAT ISl U3yYEHHUS] KOHKPETHOM TEMBI.

12.Ilepevyens HHPOPMALHOHHBIX TEXHOJIOT Ui

Peanmuzanuss  ydueOHON  mporpamMmbl  OOeCHeuMBAaeTCs  JIOCTYIIOM  KaXIOro  CTyIeHTa K
MH(OPMAILIMOHHBIM pecypcaM — JJIeKTpOHHOW Oubnnoreke U ceTeBbIM pecypcam WHrepner. [lns
ucnonb3oBanuss MKT B yueOHOM mpoliecce HCIONB3YyeTCs MPOrpaMMHOE OOeclieueHue, MO3BOJISIoNee
OCYIIECTBIISITh TOMCK, XpaHEHHE, CUCTEeMAaTH3allhio, aHaJlu3 M MPE3eHTalHI0 HHPOpMaAIUH, SKCHOPT
uHpoOpMalMu Ha HUGPOBBIE HOCUTEIH, OPraHU3ALMUIO0 B3aUMOJCHCTBUS B pEAIbHOM W BUPTYaIbHOH
00pasoBaTenbHOU cpejie.

WupuBuyanbHbIe pe3yibTaThl OCBOCHHUS JUCLUUIUIMHBL CTYACHTAMH (PUKCUPYIOTCSI B 3JIEKTPOHHOM
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UH(POPMALIMOHHO-00pa30BaTENbHOM cpelie YHUBEpCUTETA.

12.1 [lepeyeHb NPOrpaMMHOIo odecredeHnst
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuugepcurer [TPOD

12.2 llepevyenb HHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM
1. Uadopmannonno-npasosas cucrema «["APAHT» (http://www.garant.ru)
2. CrpaBounas npaBoBas cucreMa «Koncymnprant I[Taroc» (http://www.consultant.ru)

12.2 IlepeyeHb cOBpeMeHHBbIX NMPO(eccCHOHATBLHBIX 023 TaHHBIX

1. IlpodeccuonanbHas 6a3a qaHHbIX «OTKPBITHIE JaHHBIE MHHHCTEPCTBA 0Opa30oBaHUs U HAYKH
P®» (http://xn----8shlcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnexTpoHHas OubnmoredHas cucrema Znanium.com( http://znanium.com/)

3. Enunoe okHO qocTyma K obpazoBaTenbHbIM pecypcam (http://window.edu.ru

13. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne TUCHUIIIMHBI(MOLYJI51)

Jliia mpoBefeHUs ayAUTOPHBIX 3aHATUNH HEOOXOIMM CTaHIAPTHBIM HaOOp CrenUaTu3upPOBAHHOMN
yueOHOU Mebenr W ydeOHOro OO0OpYyIOBaHHS, a TaKXKe MYJIbTUMEIAUMHOE OOOPYIOBaHHUE IS
JEMOHCTpallMM Tpe3eHTaluuil Ha Jekuuax. Jis mnpoBeieHHs MNPaKTUYECKUX 3aHATUH, a TaKxKe
OpraHU3aIMi CaMOCTOATEILHON pabOThl CTYJEHTOB HEOOXOIAMM KOMIIBIOTEPHBIM Kiacc ¢ pabouyuMu
MecTamu, o0ecriedrBaroIIMMH BbIX01 B IHTepHeT.

NunuBuayanbHble  pe3ylbTaThl  OCBOGHUS JUCHUIUIMHBI  CTyJIEHTaMU  (QUKCUPYIOTCS B
ANEKTPOHHOU MH(POPMALIMOHHO-00pa30BaTENBLHOM Cpelie YHUBEPCUTETA.

Peanuzamust  yueOHOM mporpaMMbl  OOECIIEUMBAETCS  JIOCTYIIOM  KaXXJOro CTYAEHTa K
MH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOH OMOIHOTEKE U CETEBBIM pecypcaM MHTepHeT.

Jiia ucnonb3oBanuss WMKT B yueOHOM mpouecce HEOOXOOMMO HaJIW4YHE MPOrPaMMHOIO
o0ecrneveHus, MO3BOJIAIONIETO OCYIIECTBISATh MOUCK MH(OpMaIK B ceTH MIHTepHET, cucTeMaTu3aluio,
aHAJIU3 U MPEe3eHTAINI0 HHPOPMAIIHH, SKCIIOPT HHPOPMAIIUU HA IU(POBBIE HOCUTEIH.

VYyeOHast ayTuTOpus AJIs IPOBEACHUS YIEOHBIX 3aHITHIA.

YyeOHast ayTuTOpus Ui MPOBEACHUS 3aHITHIA JTEKIIMOHHOTO TUIA, 3aHATHI CEMUHAPCKOTO THIIA,
TPYNIOBBIX U WHAUBUAYAIbHBIX KOHCYIBTAINI, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOMN aTTeCTaIliu.

[Tomemnienue ocHamieHo 000pyI0BaHUEM M TEXHUYECKUMHU CPEICTBAMU O0yUEHUS.

OcHoBHOE 000py0BaHUE:!

ABTOMaTH3UpOBaHHOE pabodyee MecTOo B cocTaBe (y4yeOHBIM MYyJIbTUMEAUNHBIA KOMILIEKC
TpuOyHa, TApHUTYpPA, IPOEKTOP, UHTEPAKTUBHAS I0CKA), MArHUTHO-MapKepHas JOCKa.

Y4eOHOo-HarIAIHbIE TOCOOUS:

[IpesenTanumu.

VYyeOHast ay1uTopusi AJis IPOBEACHUS YUEOHBIX 3aHSITHH.

VYuebnHas aynuTopus 11 TPOBEICHUS 3aHATUN JIEKIITMOHHOTO TUTIA, 3aHSATUH CEMUHAPCKOTO THIIA,
TCPYIIOBBIX U MHAWBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYIIETO KOHTPOJS M MPOMEKYTOUHOM aTTECTallUH,
KYPCOBOTO MPOESKTUPOBAHUS (BBIMOJIHEHUSI KYPCOBBIX padoT).

JlaGoparopus BEIYUCIUTETEHON TEXHHUKH.

[Tomemnenue ocHameHo 000pyI0BaHUEM U TEXHUIECKUMU CPEACTBAMHU 00YyUEHUSI.

OcHoBHOE 000py0BaHUE:!

ABTOMaTH3UpOBaHHOE pabodyee MECTO B cOCTaBe (CHCTEMHBIM OJOK, MOHUTOp, KJIaBHUATYypa,
MBI, TAPHUTYPA, TPOEKTOP, MHTEPAKTUBHAS JOCKA), MAHUTHO-MapKepHas J0CKa.

JIaboparopHoe 000pyI0BaHKE: aBTOMAaTH3MPOBaHHOE pabodyee MecTo (KoMmbloTepsl — 11 mT.).

Y4eOHO-HarIATHBIE TOCOOUS:

[Ipesentanuu.

[Tomernienue a1 cCaMOCTOSATENHHON pabOTHI.
[TomernieHne ocHaEeHO 000OPYIOBAHUEM U TEXHUUYECKUMH CPEICTBAMH 00yUeHusI.

OcHoBHOE 000pyTOBaHUE:
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KommprorepHasi TeXHHKAa C BO3MOXXHOCTBIO MOJKIIoUeHUs K cetu "MHTepHeT" U obecrneueHuem
JIOCTYTNIa B BJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpENy YHUBEpCUTETa (IepCOHATbHBIN
komnetorep 10 mr.).

Y4eOHO-HaISTHBIE TOCOOUS:

[IpezenTanumu.

[Tomemenue aJst CaMOCTOSTENLHOM paOOTHI.

YUuranbHbId 3a1.

OcHoBHOE 000py/JJOBaHUE:

KomnbroTepHass TeXHUKa C BO3MOXKHOCTBIO MOJKIIOUEHUs K cetu «HTepHeT» u obecnieueHreM
JIOCTYIIA B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely yHUBepcuTera (koMmbrorep 10 mr.,
IPOEKTOP € IKpaHOM | mIT., MHOTO(YHKIMOHATIBHOE YCTPOUCTBO | mIT., mpuHTEp 1 1mIT.)

Y4eOHO-HarIAHbIE TTOCOOHS:

Y4eOHUKM H  y4eOHO-METOIWYECKHe TMOocoOus, TNEepUOJUYECKUE H3HaHUs, CIIPaBOYHAS
JaUTEparypa.

Crenpl ¢ TEeMATUYECKUMU BBICTABKAMHM.

MNoarotoeneHo B cucteme 1C:YHusepcutet (000018485) 23



