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1. Heas u 32724 U3y4YeHUs TUCHUILTHHBI

Ilenp m3ydeHUs NUCUUIUIMHBI - (OPMHpPOBAHUE y CTYIACHTOB TEOPETUYECKUX 3HAHUN U
MPAKTUYECKUX YMEHHUNW B OOJIACTH MATEeMAaTHYECKOTO MOJCIUPOBAHMS, OBJAJCHUE METOJaMU
MIOCTPOCHHUS U UCCIIEIOBAHMSI MATEMAaTHYECKUX MOJIEICH.

3ajaun JUCHUTIIINHBI:

- U3y4YEeHHE TEOPETUUYECKHX OCHOB MAaTEMAaTUYECKOTO MOJICIUPOBAHMS,;

- (hopMuUpOBaHHE y CTYACHTOB YMEHHUS CTPOUTH MAaTeMaTHUECKUE MOJICIH IPUKIIAHBIX 3aa4
U3 pa3IMyuHbIX 00JacTel HAyYHOTO 3HAHMS;

- 00yueHre MPUMEHEHHIO TEOPHH OOBIKHOBEHHBIX MU(epeHIINaTbHBIX YPAaBHEHUH] K
PEILICHHUIO 3a/1a4 MOJEIIMPOBAHUS (PU3NUECKHX, OUOIOTMYECKUX, COITUAIEHO-3KOHOMUYECKHIX
IIPOLIECCOB;

- (hopmupoBaHue y CTYACHTOB MpecTaBiIeHUs 0 AU PepeHInaTbHbIX YPAaBHEHUSIX KaK
MaTeMaTHYECKUX MOJIEISX SIBJICHUH U TPOILIeCcCOB, (POPMHUPOBAHUE YMEHHUS COCTABIISATh
nuddepeHranbHble YpaBHEHUS M0 YCIOBUSAM MPUKIIATHBIX 3a7a4;

- (hopMupoBaHHE YMEHUS PUMEHATH KOMITBIOTEPHBIE TEXHOJIOTHH 11 MAaTEMaTHUECKOTO
MOJIETTUPOBAHUS IIPOLIECCOB U SIBJICHUIA;

- peasu3anus BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3CH ¢ (U3UKOU, OMOJIOTHEH,
SKOHOMUKOU U JIp.;

- IOATOTOBKA CTYJIEHTOB K MCIOJIb30BAaHUIO TEOPETUUECKUX 3HAHUM U IPAKTUUECKUX YMEHUMN
B 00J1aCTH MaTeMaTHYECKOr0 MOJICIHUPOBaHUS B OyAyIiei nmpodeccnoHanbHON AeITeTbHOCTH.

2. Mecrto aucunminnsl B crpykrype OIIOII BO

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

Juctumumaa n3ydaetcs Ha 4, 5 kypee, B 8, 9 cemectpax.

JUid n3ydeHus AUCUUIUIMHBL TpeOyeTcs: MMETh 3HaHUs M YMEHMs, MPHOOpPETEHHBbIE B
pe3yJibTaTe OCBOEHUS MPEALIECTBYIOIIUX JUCHMILIMH: MaTEeMaTUUECKUN aHajau3; BbICIIAs ajireOpa;
aHAJMTUYECKas TEeOMETpHs; CBEIeHHA U3 Kypca (GU3MKM U JPYTUX eCTeCTBEHHOHAYYHbIX
TMCLUTUINH.

N3yueHuro TuCHMILIMHBI «MaTeMaTHyecKkoe MOJIeIMPOBAaHUE» MIPEIIIECTBYET OCBOCHHE
TUCIUTUINH (MPaKTHK):

OcHOBBI MaTeMaTH4ECKOI 00pabOTKK HH(pOpMALNH;

MaremaTuaeckuii aHaIN3;

Anrebpa;

KomneloTepHoe MoienupoBaHue;

I'eomeTpus.

OcBoeHMe TUCIUIUINHBI «MaTteMaTndeckoe MOIETMPOBAaHNE» ABIISETCS HEOOX0IMMOM
OCHOBOMH JUJIs1 TOCJIEAYIOIIEr0 U3yYeHHs JUCLIUIUINH (TTPAKTHK):

dusnka;

YucneHHble METO/IBI;

CucTeMbl KOMITBIOTEPHOW MaTeMaTHKH.

Ob6nacTh npodeccnOHATBHOMN 1eATENLHOCTH, HA KOTOPYIO OPUEHTHUPYET JUCIMITIIMHA
«MatemaTHueckoe MOJIeIMpPOBaHUE, BKIIOYAET: 00pa3oBaHue, COLUAIbHYIO chepy, KyIbTypy.

OcBoeHue AUCHUILUIMHBI TOTOBUT K PaboTe CO CIEAYIOIUMHU 00BeKTaMU MPpOohecCHOHATbHON
NeSITEeIbHOCTHU:

- 00yueHue;

- BOCIIUTaHMUE;

- pa3BUTHE;

- 00pa3oBaTEIHHBIC CHUCTEMBI.

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

MoaroTtoBneHo B cucteme 1C:YHusepcutet (000003511)



3. TpeOoBaHusl K pe3yJibTATAM OCBOCHH S AUCUUIIMHBI

[Tponiecc M3yueHust TUCHMILIMHBI HANIPaBiIeH HAa (JOPMHUPOBAHNE KOMIIETCHIIMHA U TPYIOBBIX
byakumii  (mpodeccuoHanbHBI cTaHmapT llemaror (memarormveckas JesATEILHOCTH B cdepe
JOIIKOJIBHOTO, HAyalbHOTO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oO0Imero oopa3oBaHus)
(BocmHTaTeNb, YYHTENb), YTBEPXKIEH NpHKa3oM MUHHCTEpCTBA TPyAa W COIUAIBHOW 3aIlIUThI
Ne544n ot 18.10.2013).

BhinmyckHUK 10DKEH 001a1aTh ciaeayrmumMe npodeccuonanbabiMu koMmeTeHnusmu (1K) B

COOTBCTCTBHUHU C BUAAMU JCATCIIBHOCTH

I1K-1 roToBHOCTHIO peain30BbIBATh 00pa3oBaTe/IbHbIe IPOrPaMMBbI 10 Y4eOHBIM NpeIMeTaM
B COOTBETCTBHH ¢ TPeOOBAHMAMHU 00pa30BaTeIbHBIX CTAHIAPTOB

negarornyeckaf 1eATeJIbHOCTb

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

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

YMETh:

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

- IPOBOJUTH AHAJIU3 U MCCIIE0BaHUE TIOCTPOESHHBIX
MaTeMaTUYECKUX MOJENEH;

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

- HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU Il IOCTPOCHHUS U
HcCIe0BaHUsl MaTEMaTUYECKUX MOJEIIEH;

BIIA/IETh:

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

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

npeaMeToB

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

neagarorndeckasi 1€ATeJIbHOCTb

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

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

YMETb:

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

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

BJIAACTH:

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

4. O0beM TUCHMIIMHBI M BUJIbI Y4e0HOH padoThl

Bcero | Bocemoit | [leBsiThiin
By yaeOHON pabOThI 4acoB ceMecTp | ceMmecTp
KonrakTHasi pabora (Bcero) 64 36 36
JlaGopaTopHbIie 52 28 24
Jlexun 12 12
CamocTosiTeJibHas pa6oTa (Bcero) 44 8 36
Buabl npoMeKyTOYHOM aTTeCTALMHU
3aueT . +
O01as TPyA0eMKOCTb YaChl 108 12
O01asi TPYA0€eMKOCTh 3a4eTHbIE eIHHUIbI 3 1 2

5. Conep:xkanue Q¥ CHUNITHHBI

5.1. Conep:xanue MoayJieil TUCIUITHHBI

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

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

Moayasb 2. MatemaTu4eckoe MoAeJMpoOBaHue (PU3MUYECKUX MPOIECCOB:

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

Moayas 3. MaremaTu4eckoe MOAeIHPOBAHHUE JKOJOIMYECKHX H OHOJOTHYECKHX
MPOLIECCOB:

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

Moayas 4. MaremaTH4eckoe MOAeJIMPOBAHHE COLUATBHO-IKOHOMHYECKUX MPOLECCOB:
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Otanbl IOCTPOEHUS MaTeEMaTU4YeCKUX Mozeneil. [IoHsATHE O BEIUMCIUTEILHOM SKCIIEPUMEHTE.
Meroasl NOCTpOEHUsT MaTeMaTH4YeCKHX Mozeled. MeTon NpUMEHEHHs OCHOBHBIX 3aKOHOB M
ypaBHeHHH (u3MKU. MeToapl MOCTPOCHUS MaTeMaTHYecKuX Mojeneid. Vepapxudeckuil MOaxof,
METOJi BapUAllMOHHBIX MPHUHIMIIOB, METOJX AaHAIOTHi. MaremaTuyeckoe MOAEIUPOBAHNE
(UHAHCOBBIX MpolecCOB. MaremaTHyecKiue MOAETN 3KOHOMUYECKON AMHAMHUKH. MaTemMaTndyeckue
MoJIeN JeMorpaduueckux mnpoieccoB. MaTematuueckas MOJENIb PACIPOCTPAHEHUS SMHJIEMUH.
MaremaTuueckast MoJenb JlaHuecTepa cpaxeHus AByX apMUM.

5.2. Conep:xanue qucuuiminnbl: Jlekmuu (12 4.)

Mopnyas 3. MatemaTn4eckoe MOAeJTHPOBAHNE IKOJOTHYeCKUX U OM0I0TMYeCKHUX NPOLEeCCOB

(6 u.)

Tema 1. MaTremaruueckoe MOACIUPOBAHUE KAaK METOJI HAYYHOT0 1Mo3HaHus (2 4.)

MopenupoBaHue cpeay METOI0B HAYYHOro no3HaHus. [loHsITHE MaTeMaTHYeCKON MOJEIIN U METO/1a
MaTeMaTHYECKOT0 MOJAEIUpOBaHuA. TpeboBaHMs K MareMaTuueckoi moxaenn. OcobeHHOCTH
MOCTPOCHUSI MaTeMaTrhdeckux wmojeneid. CBoiicTBa MareMaTHdeckux wmozeneil. Oobnactu
IIPUMEHEHUSI MAaTEMAaTUYECKOTr0 MOJEIMPOBaHUSA. MaTeMaTUyecKoe MOJEIMPOBAHUE B HAYUYHbBIX
HCCIEA0BaHUAX.

Tema 2. Kitaccudukanusi MaremaTudeckux mojenei (2 d.)

Krnaccudukanvonnsle npuzHaku MmaTematuyeckux Mogaeneil. Krnaccuduxamumss mMaTtemMaTHUeCKUX
MOJIeNIe B 3aBHCHUMOCTHM OT  CJOXHOCTH OOBEKTa MojenupoBanus. Kiaccuukarms
MaTeMaTHYeCKUX MOJeJe B  3aBHCUMOCTHM OT omeparopa Moxaenu. Kiaccudukarus
MaTeMaTHYeCKUX MOJENed B 3aBHUCMMOCTH OT TapameTrpoB Moxaend. Kiaccupukanus
MaTEeMaTHYeCKUX MOJelell B 3aBUCUMOCTH OT wmeneil mopenupoBanusa. Kraccuduxarms
MaTeMaTHYECKUX MOJIEIeN B 3aBUCMOCTH OT METOJIOB peasIn3alliH.

Tema 3. [Ipumepsl MaTeMaTUYECKUX MOENIEH M MaTeMaTHYECKHI armapar MoaeTupoBanus (2 4.)
3ajaua 0 IBWXKEHUU CHapsija (MpuUMep MpOoCTeHIield aHAIMTHYECKOW Mmojenu). 3amada o Oake ¢
HAaUMEHbBIICH IUIOAAbI0 (MIPUMEp ONTUMU3AIMOHHOW Mojenu). TpaHcmopTHas 3agava (mpumep
3a/1a4yd JIMHEHHOTO MPOrpaMMUpPOBaHMs). 3agada 0 KOMMUBOSDKEPE (JIEMEHTHI TE€OpuU rpadoB B
MOJICTIMPOBAaHUM). 3ajladya O HAXOXKICHUH CBSI3U MEXIY CTPYKTYpOll M CBOMCTBaMM BeLIECTBa
(3amaua anmpokcuManuu). 3aaada o0 ONpPENSICHHH HAJCKHOCTU JJIEKTPUYECKOW Imernu (Tpumep
BEPOATHOCTHOM MoJenu). 3ajadya O paJuoOaKTUBHOM pacnaae (mpumep auddepeHuanbHoi
MOJICIIN).

Monayab 4. MaTemaTnueckoe Mo/eJIMPOBAHNE COLMATBHO-IKOHOMUYECKUX MpoueccoB (6 4.)
Tema 4. DTansl MOCTPOCHUSI MaTeMaTHIYECKUX Mojieseil. [loHsTHe O BEIYHCIUTETEHOM
dKCIiepuMenTe (2 4.)

HccnenoBanune o6bekTa MoenupoBanus. KoHlenTyanbHas MOCTAaHOBKA 3a/1a4l MOJAEITUPOBAHUS.
MaremaTnueckasi NMOCTaHOBKa 3a/Jaud MojenupoBaHus. BeiOop u o0ocHOBaHME BbIOOpa MeToja
pemieHus 3agaud. Peanmuzanums MareMaTMdyeckol Monend B BUAE Imporpammel ans OBM.
BreruncnurensHblil okcniepumenT. [IpoBepka agexBaTHOocTH Mozenu. [IpakTudyeckoe UCIOIb30BaHUE
MTOCTPOCHHOMN MOJIENIN U aHaJIu3 PEe3yJbTaTOB MOJEINPOBAHMUS.

Tema 5. MeTozbl NOCTPOEHUS MaTeEMaTUYECKUX MoAeel. MeTon MpUMEHEHNs] OCHOBHBIX 3aKOHOB U
ypaBHeHUH (pu3uku (2 4.)

OCHOBHBIE METOBI TOCTPOECHUS MaTeEMaTHUECKUX Mojenel. [locTpoeHne MaTemMaTHUeCKUX MoeIen
Ha OCHOBE 3aKOHOB COXpaHEHMsI (3aKOHA COXpAaHEHUS MacChl, JHEPruH, HMIyJIbCca) U
(byHIaMEHTabHBIX YpaBHEHUH (U3UKH (METO/ «OT OOLIETO K YACTHOMYY).

Tema 6. Meroabl nocTpoeHus: MaTeMaTUYECKUX Mozenel. Mepapxuueckuil moaxona, MeTo
BapHAIMOHHBIX TPUHIIMIIOB, METO aHANOTHid (2 4.)

Wepapxuueckuil moaxoJ K IMOCTPOCHHIO MaTeMaTHYeCKHX MoJeleld (MeTol «OT MPOCTOro K
CIIO)KHOMY»). MeToJ BapHallMOHHBIX MPUHIUIOB IPHU CO3JaHUM MaTEeMaTHYECKUX MOJEIEN.
[TocTpoenne MaTeMaTHUECKHUX MOJIENIe Ha OCHOBE METO/1a aHAJIOTHA.

5.3. Conep:xanne nucuunjunb: Jlaboparopusie (52 4.)

Moayas 1. ITocTpoeHue 3JileMEHTAPHBIX MATEMAaTHYECKHX MO/iejIeil HA OCHOBE
nuddepeHunaIbHbIX yPaBHEHUI NepBoro nopsiaka (14 4.)
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Tema 1. OcHOBHBIE OHATHS TEOPUH OOBIKHOBEHHBIX TU(PepeHIINATbHBIX YpaBHEHUH (2 U.)

3amaun, npuBonsAmue K auddepeHnanbabM ypaBHeHusaM. [lonstue nuddepeHmaisHoro
ypaBHeHHs. Bunubl OOBIKHOBEHHBIX IU(EpeHIMAIbHBIX YpaBHEHUI mepBoro mopsaka. OOmuit
uHTerpai. YactHoe pemenue nuddepeHnnanbHoro ypapHeHus. 3anada Koy,

Tema 2. I'eomerpuyeckuii cMmbIcn pemieHus auddepeHraIbHoro ypaBHeHus (2 4.).
WuterpupoBanue auddepeHnnanbHbIX ypaBHEHUH C pa3esOUMMUCS NIEPEMEHHBIMU. AJITOPUTM
pereHust 0AHOPOoIHOTO AU PepeHInanbHOTr0 ypaBHEHHS IEPBOTO MOPSIKA.

Tema 3. Metonsl pemieHuss OOBIKHOBEHHBIX IU(QGEpEeHIMATbHBIX YpPaBHEHUH I€pBOrO
nopsiaka (2 4.)

[Tonsatue nuHelHOro mUdGepeHINaIbHOI0 YypaBHEHUs NEepBOro mnopsaaka. JIuHeilHble
OJHOPOJHBIE M HEOAHOPOAHBIE UG epeHINaTbHbIE ypaBHEHHUS IIEPBOrO MOpsAAKa. MeTobl
pelieHU JMHEHHBIX HEOJHOPOIHBIX JU(PQPEpeHINATbHbIX YpPaBHEHMH: METOJ  BapHallUu
MIPOU3BOJILHBIX MOCTOSIHHBIX (MeTo Jlarpanxka); meton bepuyu.

Tema 4. ITousTre ypaBHEHHS B OJHBIX Auddepernmanax (2 4.)

WuTerpupoBanne ypaBHEHHH B MONMHBIX nuddepennuanax. Pemenue nuddepeHaaibHbX
YpaBHEHMI MIEPBOT0 MOPSAIKA C TOMOILBIO KOMIBIOTEPHBIX TEXHOJIOTHH.

Tema 5. luddepeHmmanbapie ypaBHEHHS IEPBOTO MOPSIIKA B MOACIMPOBAHUN TIPOIECCOB U
ABJICHUH. MaremaTuyeckast MoJIesIb pacaia paJioakTUBHOIO BellecTBa. MaTeMaTHuecKast MOJEIb
pocta ymcna Oakrepuit (2 4.)

[Toustue nuddepeHunanbHO MoAenM mpolecca WM SBICHHUA. AJTOPUTM COCTABICHUS
Qg QepeHInaNbHbIX YpaBHEHUH 10 YCIOBHAM MPHUKIATHBIX 331a4. [locTpoeHne MaTeMaTH4ecKOi
MOJIeJIN paclaja paJuoaKTUBHOrO BelecTBa. [locTpoeHne MaTeMaTHdeckoil MoJiesid pocTa 4yucia
OakTepwii B OJIarOMPHUATHBIX YCIOBUSX.

Tema 6. MaremaTnueckass MoOJelb H3MEHEHHs MAABICHMS BO3[yXa HaJ YPOBHEM MOps
(6apomerpuueckas popmyia). MaremaTrueckas MOEIb poliecca oXaaKAeHus Ten (2 4.)

[TocTpoenne maremaTHyecKoi MOJAEIM U3MEHEHHMs JaBJICHUs BO3JyXa HaJ YPOBHEM MOpA.
BriBog 6apomerpuueckoii hopmynsl. Onpenenenre 3aK0Ha OXJIaXICHUS TeIl.

Tema 7. MaremaTtuueckasi MO/I€Ib UCTEUEHUS KUAKOCTH yepe3 oTBepcTue B cocyae (2 4.)

[TocTpoeHne mMaTeMaTH4ecKOM MOJEIM HCTEUEHHUs >KUJIKOCTH 4epe3 OTBEPCTHE B COCY/IE.
PaccMoTpeHne uacTHBIX CIy4aeB: a) HCTEUCHHE JKUAKOCTH  4epe3 OTBEPCTHE B COCYAE
HMIMHIpUYECKON (HopMbl (KOrja och IMJIMHAPA PACIOIOkKEHA BEPTHUKAIBHO MM TOPU30HTAIBHO);
HCTEYEHHE KHUJIKOCTH Yepe3 OTBEPCTUE B COCYle KOHMUECKON (DOPMBI; HCTEUEHHE KUIKOCTH Yepe3
OTBEPCTHE B COCYy/I€ POPMBI OTYCPEPHI.

Moayas 2. MaTeMaTu4eckoe MoJeaupoBanue ¢puzndeckux npoueccos (14 4.)

Tema 8. MozpenupoBaHue ABHKEHHSI, OTIMCHIBAEMOTO BTOPBIM 3aKOHOM HproToHa (2 4.)

VYpaBHeHus aBwkeHus B aupdepeHuuanbHoil  popme. IlocTpoeHne MaTeMaTHUECKUX
MoJieNiell IPUKIIaJHBIX 3aj7lad Ha MPUMEHEHHE MEXaHW4EeCKOro cMbIciia nmpou3BoaHo. [locTpoenue
MaTeMaTHYeCKOM MOJIeNIN ABMKEHHS TeJla IOCTOSHHONW MacChl.

Tema 9. MaremaTnyeckoe MOJICTUPOBAHHE ABMKEHUS TeJa MO IEHCTBHEM COMTPOTHBIICHUS
cpensl (24.)

[TocTpoeHrne MareMaTH4eCKOW MOJENN TOPU3OHTAIBLHOTO ABMKEHUS Teja MOoJ JEeHCTBUEM
COIIPOTHBIIEHUS cpenbl. PaccMoTpeHue ciydaeB, KOrja a) cuja CONPOTHUBICHUS MPONOPLHOHATIBHA
CKOpPOCTH JBM)KEHMsI Tena; O) Cuila CONPOTHUBIEHHUS MPONOPLHUOHAIBHA KBaJpaTy CKOPOCTH
JBMOKEHUS Tela.

Tema 10. IlocTpoeHHWe MaTeMaTHYECKOW MOJEIM BEPTHKAIBHOTO JBIDKECHUS Tela TIOJ
JIeiCTBUEM COTPOTUBIICHHUS Cpeabl ( 24.).

PaccmoTpenune ciydaeB, Korja a) cujia COINPOTUBIEHHUS MPOIMNOPLHUOHAIBHA CKOPOCTU
JBIDKEHUS Tena; 0) Cujla CONPOTUBIICHUS MPOMOPIHMOHAIbHA KBaJpaTy CKOPOCTH JBMXKEHHS Tela.
Omnpenenenre 3aK0Ha U3MEHEHHS BHICOTHI MMAPAIIIOTHCTA HaJl YPOBHEM 3€MHOW MOBEPXHOCTH, €CIH
COIIPOTHBIIEHUE BO3/4yXa IIPONOPLIUOHAIBHA CKOPOCTH €r0 NaJeHHUs.

Tema 11. MaTemaTtuueckoe MOJeIMpOBaHNE (PU3MUECKUX MPOIECCOB, MPUBOISAIINX K
JTUHEWHBIM AU} depeHInanIbHbIM ypaBHEHUSIM BTOPOTo Hopsiika (2 4.)
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Jluneitaple muddepeHIUanbHbIe YPaBHEHHS BTOPOTO IMOPSJKA: OCHOBHBIC TOHSATHUS U
onpeneneHus. Jlmneitnoe omHopoaHoe AuddepeHnansaoe ypaBHeHue. @yHIaMeHTalbHas CUcTeMa
peLIcHui.

Tema 12. CtpykTypa 00IIero pemieHus JIUHEHHOTO OIHOPOIHOTO au(depeHITnaIbHOTO
ypaBHeHwusI (2 4.)

Jluneitnble HeogHOPOaHBIE AU EepeHLInaTbHbIe YPaBHEHUS BTOPOrO MOPSAIKA U METOIbI UX
peumieHnus  (METOA  BapHallUd  NPOMU3BOJIBHBIX  IOCTOSIHHBIX,  METOJ  HEONPEIENIEHHBIX
K03 purmeHTon).

Tema 13. MaTemaruueckoe MOJICIMPOBaHKE KOIeOATEIbHBIX MTpoiieccoB (2 4.)

HuddepennmanbHoe ypaBHEHHWE TapMOHHMYECKUX KoseOanuii. CBOOOMHBIE KOJeOaHUSI.
3aryxatomue Kosebanus. BeiHyxIeHHbIE KojeOaHUs (B cpene 0e3 CONMPOTHBIEHHS, B cpelne ¢
COTPOTHUBJICHUEM ).

Tema 14. [locTpoeHre MaTeMaTHYECKOW MOJETH KOJICOAHW MaTeMaTHYeCKOro MasTHUKA.
[TocTpoenne MaTeMaTHUECKON MOJIENIN KOJIeOaHU B 3IEKTPUUECKOM KOHTYpE.

Mopnyas 3. MatemaTHn4eckoe MOJAeJTMPOBAHNE IKOJOTHYECKUX U OMOJIOTHYeCKHUX
npoueccoB (12 4.)

Tema 15. MonenupoBaHue mpoieccoB pocta B nmpupojae (2 4.)

[TocTpoeHne wmareMaTUyecKol MoJeIM pocTa JMcTa BHUKTOopuH-peruu. Iloctpoenue
MaTeMaTHYeCKON MOJIENIN POCTa JIepeBa.

Tema 16. IlocTtpoeHue maTeMaTUYeCKOM MOJENM TUHAMUKMA YHUCIEHHOCTU MOMYJSIUHN B
M30JIMPOBAaHHON KoJIoHUY (Mozenb ManbTyca) (2 4.)

[TocTpoeHrne maTeMaTW4ecKol MOJEIN TUHAMHKU YWCICHHOCTH MOMYNSIHH C Y4€TOM
CKpEILMBAHUS OPraHU3MOB.

Tema 17. Marematuyeckue MOJEIM AWHAMHKU YHCICHHOCTH MOMNyJsuuu. Mopens
@epxtronbcTa Maremarudeckass MOJENIb CONEPHUYECTBA B CHUCTEME «XMILHUK-KEPTBa» (MOJENb
Jlotku-BoasTeppa) (2 4.)

[TocTpoeHne MaTeMaTHYECKOM MOJEIM JWHAMUKH UYUCICHHOCTH MONYJSALUU B YCJIOBHUSAX
KOHKYPEHTHOI 00pbObI BHYTpH nomynsauuu. Mojens depxroibeTa.

Tema 18. IlocTpoeHne MaTeMaTUYeCKONH MOJEIH JMHAMUKU YUCICHHOCTH MOy (2 d.)
[ToctpoeHnne MaTemMaTHYecKO MOJENM JUHAMHUKU UYWCICHHOCTH TMONYJSIUU B  YCIOBHSX
KOHKYPEHTHOU 00phOBI NBYX momysnuii (Monens Jlotku-BonbsTeppa).

Tema 19. MaTtematuueckas Mojielb XUMUYECKUX peakiuii (2 4.)

ITocTpoeHrne MareMaTH4ecKOM MOJEIM XMMHMYECKUX PEaKIUil IEpBOro, BTOPOTO, TPETHETO
MIOPSIKOB.

Tema 20. MaTemaruueckue Moienu 3a1a4 Ha cMecu. O0eHeHue pacTBOpoB. PacTBopeHue
BelIIeCTBa C TEUEHHEM BpeMeHH (2 4.)

OmnpeneneHne 3aKkoHa MU3MEHEHHUS COJEPKaHUS COJIM B COCYZE B 3aBUCMMOCTH OT BPEMEHU
IIPOTEKAaHNUsA KUAKOCTH uepe3 cocyd. OmpeneneHne 3akoHa 3aBUCUMOCTH  KOJIMYECTBA
pPacTBOPUBLIETOCS] TBEPAOIrO BELIECTBA B JKMJIKOCTH OT BpeMEHHM. MaremMaTudeckas MOJEb
pacTBOPEHMS BEUIECTBA MTPU MPOXOKIECHUHU KUJKOCTH.

Mopayas 4. MaTemaTH4eckoe MO/ieJIMPOBaHUE COLMATbHO-IKOHOMUYECKHUX NPOIECCOB
(12 u.)

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

[ToctpoeHne MaremMaTH4eCKOW MOAENM pocTa JACHEKHBIX BKiagoB. IlocTtpoenue
MAaTeMaTUYECKON MOJAENH POCTa TOXOI0B OT MHBECTUIINH.

Tema 22. MaTeMaTuyecKkue MOJEIN SKOHOMUUECKOW TUHAMUKH (2 4.)

Marematuueckass MoOJeNb JWHAMUKA pOCTa 1I€H TMpU MOCTOSHHOM  HHQIIALHUU.
MareMaruueckast MOJIeTb JUHAMUKH POCTA IIEH B YCIOBUSAX KOHKYPEHTHOTO pOCTa.

Tema 23. MaTematuueckrue MOJI€IH SKOHOMUYECKON TUHAMUKH (2 4.)

IToctpoeHne MaTeMaTHYECKOM MOJENM JWHAMUKHM pbBIHOYHOM 1eHbl. Iloctpoenue
MaTeMaTHYeCKOM MOJeNU pbIHKA € MPOrHO3UPYEMBIMH II€HaMH. OKOHOMHMYECKas 3ajada
BHIPAaBHHUBAHMS II€H MO YpPOBHIO akTuBa. OO0 aHAIOTMHM MEXIYy HEKOTOPHIMH IKOHOMHUYECKUMU
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3a/layaMy ¥ MaTeMaTUYeCKUM MasiTHUKOM. AHanu3 mMojieneil. Pemenue 3aaau.

Tema 24. MaTeMaTuyeckre MOJENH IeMoTrpaguIecKkux mporeccoB (2 49.)

Mopnenn [OWHAMUKA YHCICHHOCTH HaceleHWs. HempepbBHBIA pOCT WU yOBIBaHUE.
Perynmupyemsiii mpupoct. OnpeneneHue KoinyecTBa HaceJleHUsl Ha ONPEIeIeHHYIO 1aTy; TMHAMUKa
poCTa HaceJIeHUsI BO BpEMEHH; KOHKYPEHTHas IMHAMHUKA POCTa; UCTOLIEHUE PECYPCOB.

Tema 25. MaTemaTudeckasi MOAEJb PaCIPOCTPAHEHUS dNUAEMUA MaTeMaTtuueckas MOJIeIb
Jlanuectepa cpaxeHus AByx apmuit (2 4.)

[TocTpoeHre MaTeMaTHYECKOI MOJIENIN PACIIPOCTPAHEHUSI STTUEMHUIA.

Tema 26. [TocTpoeHne MaTeMaTHYECKOM MOJICTH CPAXKEHUS IBYX apMuii (2 4.)
3azaya 0 TOHKM BOOPYKEHUH.

6. IlepeyeHb yuyeOHO-METOAHYECKOr0 OOecmeYeHHUsI JIsi CAMOCTOATEJIbHOI PadoThI
o0yuyauuxcsi Mo JUCHUIIMHE (MOIYJIIO)

6.1 Bonipochl 1 3aJaHUA JJISI CAMOCTOSITEJIbHOM padoThl

BocbMmoii cemectp (8 u.)

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

Bun CPC: IloaroroBka kK KOHTPOJIBHON paboTe

[TpriMepHBIif BApUAHT KOHTPOJIBHOU padOTHI.

[TocTpoeHne MaTeMaTHYECKUX MOJIeNIel OMOJIOTHUYECKUX U XUMUYECKUX MPOLIECCOB.

1. Cocyn oobemomM 50 11 conepkut Bo3ayx (80% azora u 20% xucnopozga). B cocyn Brekaer 0,2 1
a30Ta B CEKYHIy, KOTOPBI HENPEPHIBHO MEPEMEUINBACTCS, U BBHITEKAET TAKOE K€ KOJIUYECTBO
cmecu. [locTpouth MaTeMaTuyeckyro Moaenb 3aaaun. OnpenenuTs Yepe3 Kakoe BpeMs B COCye
oyznet 90% a3zora?

2. BemectBo A mpeBpamaercs B BemecTBo B. Ciycrst 1 4 mocne Havana peakiuu octanoch 44,8 T
BemectBa A, a nocine 3 4 — 11,2 r BemecrBa. [loctpouTs MaTeMaTHYECKYyI0 MOJENb 3aJayH.
OrnpenenuTh MepBOHAYAIBHOE KOJUYECTBO BEIIECTBA A M BpEMs, KOTJIa OCTAHETCS MOJIOBUHA
3TOTO BEIIECTBA.

Monayab 2. MatemaTu4eckoe MoaeMpoBaHue (pu3nyeckux npoueccon (14 4.)
Bun CPC: IloaroroBka kK KOHTPOJIBHOW paboTe

[TprMepHBIif BApUAHT KOHTPOJIBHOU PabOTHI.

[TocTpoeHne MaTeMaTHUECKUX MOJIENICH COLIMATBHBIX M SKOHOMHUYECKUX MPOIIECCOB.

1. Yucnennoctb HaceneHus y(t) HEKOTOPOW CTpaHbl yaoBIeTBOpsieT AuddepeHnnaTbHOMY

YpPaBHEHUIO , Te Bpems t u3MepsieTcs B rojgax. B HavanbHbIE MOMEHT BPEMEHHM HaceJIeHUue

coctapysuio 1000 yen. Uepes CKOTBKO JIET YUCICHHOCTh HaCceNIEHUs BO3pacTeT B 4 paza?

2. Bropoze c nacenenuem 4000 uen. PacipocTpaneHue >nuieMuu MOJUUHSIETCS 3aKOHY , TAE Y —

yucio 3a00JIeBIIMX B MOMEHT BpemeHu t. Uepe3 kakoe Bpems 3aboneer 90% HaceneHus, eciid B

HayvalbHbII MOMEHT BpeMeHH 0oeno 2% HaceleHus?

JeBsaToiii cemectp (36 4.)
Monayas 3. MaTemaTHyeckoe MoAeJIMPOBaAHNE IKOJIOTHYECKUX H OMOJIOTHYeCKHUX

npoueccon (18 4.)

Buna CPC: [loaroroBka k KOHTPOJIBHOM padoTe
[TpuMepHBIi BapuaHT KOHTPOJIbHOMU pabOTHI.
[TocTpoeHne MaTeMaTHUECKUX MOJIesIel OMOIOTUUECKUX U XUMUYECKUX MTPOLECCOB.

1) B o3epe kuBYT pbIObI IBYX BUIOB: HIYKH M Kapacu. Kapacu mUTarOTCs BOJOPOCISMH, a IIYKH —
kapacsimMu. llocTponTes MaTeMaTHUECKYyI0 MOJAENb W3MEHEHHs UYUCIEHHOCTH Kapaced M IIyK B
o3epe.

2) OxapakTepu3ydTe MaTeMaTHYeCKyld MOJAENbh YHCICHHOCTH TIOMYISIUH B  YCIOBHSX
KOHKYPEHTHOI 00pbObI BHYTPHY MOIMYJISILIUH.

3) IlpuBenute NpUMEpHI MOCTPOCHUS MaTEMAaTHYECKUX MOJIEINIEH MPOIIECCOB POCTa B IPUPO/IE.

Bua CPC: [ToarotoBka K KOJIJIOKBUYMY
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1. IIpoananusupyiTe pa3audHbIe ONPENEICHUS] MATEMaTHYECKONH MOJIEIIH.

2. YTo MOXKET BBICTYIIATh B KAUECTBE ONlepaTopa Mpu MaTeMaTHYECKOM MOJICIUPOBAHUN?

3. Kakoe omnpezneneHne MaTeMaTHUECKOW MOJENIM MOXHO HCIOJb30BaTh B INKOJIBHOM Kypce
MaTeMaTUKu?

4. IlpuBeauTte npuMepbl MaTEMaTUUYECKUX MOJIEIEH?

5. ChopmynupyiiTe MOHATHE METO/Ia MATEMAaTHYECKOTO MOJICTTUPOBAHUS?

6. Ilepeunciute OCHOBHBIE 00JIACTH MPUMEHEHHS MAaTEMAaTHYECKOTO MOJICTUPOBAHMS.

7. I1o xakuM KiIaccU(PUKAMOHHBIM IPU3HAKAM MOKHO Pa3/IeIUTh MaTeMaTHYecKue Moaenn?

8. Kakue Tunel Mozieneil UCIONb3yIOTCS B U3y4aeMbIX BaMM JUCLUIUIMHAX (BKJIIOYas JUCLMILIAHBI
BY30BCKOT'O M/HJIH HIKOJILHOTO Kypca)?

9. Kakue mporecchl OMHUCHIBAIOTCA TU(PPEpEeHIINATBHBIM YPABHEHUEM SKCIIOHEHIIHAIILHOTO POCTa
WU yObIBaHUsA?

10. Kak Ha3bpIBalOTCS MOJIENM, B KOTOPBIX IMPEINOJAraeTcs OTCYTCTBHE BCSKHUX CIy4ailHBIX
BO3JICHCTBUI M UX 3JIEMEHTHI (3JEMEHTHI MOJENIN) JOCTaTOYHO TOYHO ycTaHoBjieHbl? [lpuBenute
MIPUMEPBHI.

11. B kakoMm mMonenupoBaHuM (PYHKIIMOHUPOBAHHE OOBEKTOB, MIPOLECCOB MIIM CUCTEM OIKCHIBACTCS
Habopom anroputmoB? IlpuBeanTe mpuMepsl.

12. Kakas MaTeMaTtuuyeckasi MOJIeIb Ha3bIBaeTCA croxacTuueckoil? IlpuBeaure npumepsl.

13.Yem mpocTbie MOAETH OTIMYAIOTCA OT CIOXKHBIX? B dWeM 3akmo4aercss CI0XXHOCTb
MOJEJIIUPOBAHUSA CUCTEM?

14. Yem oTnmMuaroTcs TMHEWHbIE U HeNMHEWHbIe Moaenu? [lpuBenure npumepsl.

15. Kakue Tumsl mMozeneidl BBIAETSIOTCSA MO BUAY MapameTpoB MojenupoBaHus? Uem xapakrepHa
JecKpunTuBHas Mozens? IlpuBenure npumepsl.

16. Jlig kakux 1esei ciry>kUT onTUMHu3aunoHHas Moaens? [IpuBenure npumepsl.

17.Yem oTnuyaroTCsl CTalMOHApHBIE U HecTaluuMoHapHble Moxenu? [lpuBeaure npuMepsl
CTAallMOHAPHBIX U HECTALIMOHAPHBIX MOJEIEH.

18. [IpuBeauTe mpuUMeEpPHl MaTEMAaTUYECKUX MOJIEJICH MPOIIECCOB POCTa B IPUPOJIE.

19. Kakue wmaremaTMyeckue MOJEIM JAUHAMUKH YHMCICHHOCTH TMONYJSALMA BaM M3BECTHBI?
OxapakTepu30BaTh KaKyl0 MOJEIIb.

20. KakoBbI 0COOEHHOCTH MaTeMaTU4YeCKO MOJIENTH COMEPHUYECTBA B CUCTEME «XHIIHUK — KEPTBA»
(monens Jlorku-BonbTeppa).

21. OxapakTepu3yiTe MaTEMaTUYECKOE MOICIIUPOBAHNE XUMUYECKUX PEAKIU.

22. OnumuTe MOCTPOCHHUE MaTEMaTUYECKUX MOJEIeH M3MEHEHHS COJEpXKaHUs COJU B COCY/E B
3aBUCUMOCTH OT BPEMEHM MPOTEKaHWsS KHUAKOCTH 4Yepe3 COCyld, H3MEHEHMsI KOJIMYECTBA
PacTBOPUBLIETOCS TBEPAOIO BEUIECTBA B KUIKOCTH OT BPEMEHHU.

Mopayas 4. MatemaTH4eckoe MOJAeTHPOBAHHME COMAJIBLHO-IKOHOMHYECKHUX MPOLECCOB
(18 u.)
Bua CPC: BeimosiHeHre MHIUBUIYATBHBIX 3aIaHUM
BapuaHT HHIUBUAYaIbHOIO JOMAIIHETO 3a1aHUS
1. Kakas cymma Oyner HaxoauThcsi Ha cdeTy uepe3 500 1er, eciu CerofgHsi OTKPBITh
cOeperatenbHbI BKJIaJ B OXUMH pyOab moa 5% TOAOBBIX C HENPEpPhIBHBIM HAaYHCICHUEM
MPOIICHTOB?
2. Hacenenue ropoja B redenue 50 JeT yIBOUIIOCH 32 CUET €CTECTBEHHOI'O PUPOCTA U COCTABIISET
40000 genmosek. Ompenenuts HaceneHue ropoaa udepes 10 mer. Korma HaceneHue JOCTUTHET
1 MuIH. YenoBexk.

3. OyHKIMH CIPOCA M NPEUIOKEHHUs Ha HEKOTOPBIH TOBap MMEKOT BUI: d(p) :50_2p_4(3p U
t

s(p) =20+ p(t)+%- Haiitu 3aBucuMOCTh paBHOBECHOM IeHBI 0T Bpemenu, eciau p(0) = 10.
dt

SBnsiercs nu leHa yCTONYUBON?
4. W3menenune oObeMa MPOAYKIIMH, PeaTH30BaHHON K MOMEHTY BpemenH t. [Tycts Yy = y(t) — 00bem
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MIPOAYKLIMH, PEAIM30BAHHOM K MOMEHTY BpeMeHH t. IIpenrnonoxkuM, 4To 1ieHa Ha JaHHBIA TOBap
OCTaeTcsl MOCTOSIHHOM (B TMpeiesax paccMaTpUBaeMOTO MPOMeEXyTKa BpeMeHH). Torna QyHKius
y = y(t) ynosnerBopsier ypaBHenuto y'(t) = ky(t), rne k = mpl, m — Hopma uHBecTuIUH, P —
npojaxHas 1eHa, | — Ko3pPUIUEHT MPOMOPIUOHATILHOCTH MEXIy BEIHUYUHON WHBECTHLUI U
CKOpPOCTBIO BBINTYCKA NPOAYKIHMH. BBIICHUTH, 10 HMCTEUECHHH KaKOTO MPOMEXKYTKa BpPEMEHU
00BbEM peaM30BaHHON MPOJAYKIHMH YIBOUTCS IO CPAaBHEHHIO C IEepBOHAYaJIbHBIM, €CIIH
3HaueHne Kol duuueHta nponopunoHansHocT K B ypaBuenun y'(t) = ky(t), pasno 0,1. Ha
CKOJIBKO TPOIIEHTOB CIIEyeT YBEJIMYUTh HOPMY HHBECTHUILIMNA, YTOOBI MPOMEXKYTOK BPEMEHH,
HE00XO0IMMOTO ISl YABOCHUS 00beMa peaTn30BaHHON MPOAYKIHHA yMeHbIIUIC Ha 20%.

5. Ilpu m3ydeHuu pa3BUTHUS SMUAEMUU HEKOTOPOro 3a00seBaHMsI OOBIYHO BBIACISAIOT TPHU TPYIIIBI
MoeN: X — Tpynmna Jrojed, BOCOPUUMYHMBBIX K JaHHOMY 3a00JIEBaHUIO, HO €IIe He
3apa3uBIIAsCSA UM; Y — Tpynna yxke OONbHBIX WM WH(DUIHMPOBAHHBIX JIOAEH, KOTOPbIE MOTYT
BBICTYIIAaTh PA3HOCUMKAMU OOJIE3HHU; Z — TPYIIA JIFOJH, HEBOCIIPUMMYHBBIX K 3TOH OOJIE3HH MIIH
MOJIYYMBIIIME MMMYHUTET MOCJEe MepeHeceHHoro 3abosieBanud. [loctpoiite MaTemMaTHUeCKYIO
MOJIENIb Pa3BUTH dNuAeMuUH. [Ipenoxure cucreMy runores3 At 000CHOBaHUS JAHHON MOIEIH.
[IpoBenuTe KadecTBEHHBIN aHalW3 MareMaTuueckoi mozenu. llpemnoxure npyrue BapuaHThI
MOJIeNIeH AMHUJIEMHH C YYETOM: a) M3MEHEHHs OOlIel YMCICHHOCTH HACEIICHUs, CBS3aHHBIC C
POXKICHUSIMH U E€CTECTBEHHBIMH CMEpPTAMU; O) CMEpPTHOCTH OT JaHHOTO 3a00JieBaHUS; B)
HEMOCTOSHCTBA J10JI1 3a00JIEBLINX JIFOJEH.

6. TocymapcTBO pemniao oka3aTh MOAJEPKKY OCTAaHOBHUBIIEMY IPOU3BOJICTBO MPEANPHUSITHIO-
O0aHkpoTy. B TedyeHme roma Ha CUET MPEANPHITHS HEMPEPHIBHO OYAYT MOCTYHATh JICHEKHBIC
CpeICTBa, MPUYEM KPU3UCHBIM YIPABISIONINI MOXXET BbIOpaTh OAHY M3 CXEM TOCIOJICPIKKU:
00 TEpPEeYHCICHHBIE CPEICTBA PABHOMEPHO BO3PACTAIOT M K KOHIY TO/Aa JIOCTUTAIOT
HEKOTOpPOro (PUKCHUPOBAHHOTO 3HAYEHUS, JIMOO CpPeICTBAa PAaBHOMEPHO YOBIBAIOT OT JaHHOTO
(UKCUPOBAHHOTO 3HAYCHUS JI0 HYJISI K KOHIlYy Toja. Kakast U3 mpenyoKeHHbIX CXeM MPUBEAET K
BBIIYCKY OOJbIIEro o0bemMa MPOAYKIHUU, €CIM H3BECTHO, YTO M3-3a BETXOCTU 00OPYAOBaHUA
KO3 pHUIHUeHT BBHIOBITHS (HOHIOB 3a TOJ paBeH JBYM, a IOKa3aTelb OTIA4d WHBECTULUH B
JaHHOU oTpaciu coctapisieT 40 %?

Bun CPC: IloaroroBka kK KOHTpOJIBHON padboTe

[TprMepHBIif BApUAHT KOHTPOJIBHOU PabOTHI.

[TocTpoeHnre MaTeMaTUUECKUX MOJIEIEH COIMAIbHBIX U SKOHOMHYECKUX MTPOIECCOB.
1. ®yukmuum cnpoca ¥ MPEIIOKEHUS UMEIOT BU/I:

y=25—2p+3@, y=15- p+4d—p.
dt dt

2. Haiitu 3aBHCHMOCTh PAaBHOBECHOH IICHBI p OT BPEMEHH, €CJIM B HaYaJIbHBIII MOMEHT BPEMEHH p
=9.

3. Kpeaur B cTO ThICSY pyOIieit B3AT Ha TATH JeT nof 15% ronossix. Kakyio cymMmMmy HyXHO OyneT
MOTaCUTh KPEIUTOPY, €CIU HAKOIUTENIbHbIE MPOLIEHThl HAUMCIAIOTCA: a) KakIbld Toj; 0)
KOOI Mecsl; B) HempepblBHO? OmpenenuTe, Kakas CXeMa HAYUCIEHHS IPOLEHTOB IO
KPEAUTY BBITOJIHA 3aEMILUKY?

Buna CPC: IToarotoBka K KOJIJIOKBUYMY
[Iepeunciute OCHOBHBIE 3TAllbl MATEMATUYECKOTO MOJECIIMPOBAHUS.
2. Ha ocHoBanuM kKakoi WH(GOPMAITUU BBITIONHSAETCS (POPMYIUPOBKA KOHIENTYATBHON TOCTAHOBKH
3a/1a4u MOJEIIUPOBAHUA?
Kto yuyactByeT B pa3paboTke copepKaTeabHOM MOCTAHOBKH 3a/1a4u?
4. Kakas ¥3 TIOCTAaHOBOK 3a/Jaudl (cojaepkaTelbHas, KOHIENTYyallbHAas WU MaTeMaTU4decKas)
SIBJISIETCS] caMOU abCcTpakTHON?
5. Uro BKIIOYAET MOHATHE KOPPEKTHOCTH MareMathdeckoi 3amaun? Kakum ycloBHSM JOMKHA
YIAOBJIETBOPATH KOPPEKTHASI MOJICIIb?
6. Kakue menu mpecneayer npoepka ajekBaTHocTH moaenu? IlepedncnuTe mprUUMHBI BO3MOKHOM
HEaJeKBaTHOCTH MOJEIIH.
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Jnist perieHust Kakux 3a/a4 MOXeT ObITh HUCIOJIb30BaHa MaTeMaTHUECKasi MOJIEIh?

[lepeuncnure OCHOBHbIE METO/IbI TIOCTPOEHUSI MATEMAaTUYECKUX MOJIETIEH.

9. IlpuBectu mpHUMep TMOCTPOCHHUS MaTeMaTHUYECKOM MOJENM Ha OCHOBE BapHAIlMOHHBIX
MIPUHIIUIIOB.

10. PackpbITh CyTh TPUMEHEHHS aHAJIOTUI MPH MOCTPOSHUH MOJIEIICH.

11. OnpenenuTs CMBICI HEPAPXUUECKOT0 MOIX0/1a K TIOCTPOSHUIO MOJICICH.

12. IlpuBeaute mpUMEpPHl MaTeMaTHYECKHMX MOJIENIeH, TOCTPOCHHBIX Ha OCHOBE 3aKOHOB
coxpaHeHus, (yHIaMEHTAIbHBIX YpaBHEHUN HU3UKU?

13. Ha3zoBuTe OCHOBHBIE METOJBl pEATM3ALMN MOJENEH, MEepPEeYUCIUTe HUX JOCTOMHCTBA H
HEJOCTaTKH.

14. OxapakTepu30BaTh MaTEMaTHUECKUE MOJIETH (PUHAHCOBBIX IPOLIECCOB.

15. OxapakTepu3oBaTh MaTeMaTHYECKUE MOJEIN JKOHOMUYECKHX IPOLIECCOB: MaKpPOMOEIb
SKOHOMMYECKOTO POCTA.

16. OxapakTepusyiiTe MaTeMaTHYECKOE MOJICTUPOBAHUE 1eMOTpadUUECKUX MPOLIECCOB.

17. OxapakTepu3oBaTh MaTEMaTHUYECKYIO MOEIb JIaHKacTepa cpakeHus: ABYyX apMuUi.

18. ChopmynupoBath U ONMUCATh MATEMATUYECKYIO MOJIENIb PACTIPOCTPAHEHHS SITUIEMHUH.

19. IIpuBeaere mpuMepbl MATEMATUIECKUX MOJICICH TPy THOPOPMAIN3YEMBIX O0OBEKTOB.

20. TTocTpouTh PKOHOMUYECKYIO MOJIENb CIIPOCa U MPEAJIOKEHUS B MPEANOI0KEHUN X JTUHEHHON

3aBUCHMOCTH OT 1ieHbl. [IpoBecTu aHann3 U3MEHEHus 1IeH B 3aBUCMMOCTH OT HAYaJIbHOM LIEHBI.

®©

7. TeMaTUKa KypPcOBBIX padoT(IIPOEKTOB)
KypcoBbie paboTsl (IPOEKTHI) MO AUCHUIUIMHE HE MPEIYyCMOTPEHBI.

8. OneHoYHbIE CpeCTBA ISl IPOMEKYTOUYHOI aTTeCTAlMHU
8.1. Komnerenuuu u yranbl GopMupoBaHus

Konbl komnerenuuit Oransl popMupoBaHUS
Kype, dopma Monaynu ( pa3fensl) IUCHUILTAHBI
CEMECTp | KOHTPOJIS
[1K-1 [IK-4 4 xypc, Monyib 1:
[locTpoeHue 21eMEHTAapHBIX MAaTEMaTHYECKUX
Bocemont MoJienieil Ha OCHOBE TG hepeHIINaTbHBIX
cemMecTp YPaBHEHUI NIEPBOIO MOPSAIKA.
[1K-1 TIK-4 4 xypc, 3a4er Monyib 2:
MaTemaTruueckoe MOJEINPOBaHUE (PU3NUECKUX
Bocemon [IPOLIECCOB.
cemMecTp
[1K-1 TIK-4 S Kypc, Monyib 3:
MaTemaTuuecKkoe MOJEIUPOBAHUE IKOIOTMUECKUX
JleBsThIi 11 OMOJIOTHYECKHUX MPOIECCOB.
cemMecTp
[1K-1 [IK-4 S Kypc,  pauer Monyib 4:
MaTtemaTHueCKOE MOJEINPOBAHKUE COLIMATIBHO-
JIeBsThIi PKOHOMHYECKHUX TPOIIECCOB.
cemecTp

Ceenenus 00 MHBIX JUCHUILUIMHAX, YYaCTBYIOIIUX B ((OPMUPOBAHUN JAHHBIX KOMIETEHIIUI:

Komnerennus I[1K-1 ¢dopmupyercst B mporecce u3ydeHus TUCHUTUINH:

3D wmopnenupoBanue, Anrebpa, AJTOPUTMUYECKUH MOAXOJ B OOy4yeHHMM MaTeMaTuKe,
AHanuTHYECKUEe BBIUMCICHHS] B CHUCTEMax KOMIIBIOTEPHONM MaTeMaTUKH, AHAIUTUYECKUE METObI

MoaroTtoBneHo B cucteme 1C:YHusepcutet (000003511)



UCCIIEIOBAaHMSI TEOMETPUUECKUX 00BEKTOB, BBOMHBIN Kypc MareMaTuku, BekTopHO-KOOpAMHATHBIN
METO/I pEUIEHUs TEOMETPUYECKUX 3aAa4, Busyanuzauus u anumanud B 3D penakropax, Bueypounas
JeSTeNbHOCTh ydalmuxcs mno uHdopmartuke, BocnurarenbHas pabora B O0OyuyeHHMHM MaTeMaTHKE,
BbruucnuTenbHblii 9KCIEPUMEHT B CBOOOJHBIX CpeAax HporpaMMupoBaHus, ['eomerpuueckue u
¢u3nveckue MPUIIOKEHUS ONPEAETICHHOTO HHTerpana, leomerpus, 3amaud ¢ mapamMeTpamu H
METOAbl MX pelleHHs, 3amura HWHPOPMALUMU B KOMIIBIOTEPHBIX CeTAX, VIMuTaunoHHOE
MoJienpoBanue, MHTerpanus aiaredpanyeckoro M TIeOMETPUYECKOTO METOAOB B OOy4YEeHUH
MaTeMaTHKe, VIHTepakTHBHbIE TEXHOJIOTMM OO0y4YeHUs MaTeMaTuke, VIHTepHeT-TeXHOJIOIuH,
WNudopmannonnas 0e30macHOCTh B o0pazoBaHuH, WNudopmannonnsie CHCTEMBI,
HccnenoBaTtenbckas U MPOEKTHasl JESITEIbHOCTh B 00yueHHMM MaTeMmaTuke, MccienoBarenbckas U
NPOEKTHAsE JEATEIBHOCTh Yydalmuxcs 1o wuHpopmaruke, VcTopuyeckuii Mmoaxox B 0OydeHHH
mateMaTuke, KoMOMHATOpHBIE KOHCTPYKUMH W npou3Boiume (yHkiuu, KoMIeTeHTHOCTHBIHM
noaxox B oOydeHuun Martemartuke, KowmmbrorepHas anrebpa, Kommbrorepnas rpaduka,
Komnbrotepnoe  mopnenupoBanue, KomnbrotepHsle cetn, Kpunrorpadguueckue  OCHOBBI
O6e3onmacHocTd,  MaremMaTHYecKHe  METOJIbl  0OpabOTKM  SKCIIEPHUMEHTAJIBHBIX  JIaHHBIX,
MaremaTtnueckuil ananus3, Meroauka o0ydeHus nHpopmaTtuke, Metoauka oOyd4eHuss MaTeMaTHKe,
Mertoauka oOy4YeHHs ydYalMXCs HECTaHIAPTHBIM METOJAM pEIICHHs MaTeMaTHYeCKUX 3ajad,
Metoanka MOArOTOBKU K I'OCYIAPCTBEHHOM WTOrOBOW aTTecTalluy IO MareMaThke, MeToJoaorus
o0y4eHHs MaTeMaTuke, MeToIbl aKCHOMAaTUIECKOTO TIOCTPOCHHUS aNreOpandecKux CUCTeM, MeTo IbI
peleHus 3a/1a4 ToCyJapCTBEHHOM UTOrOBOM aTTecTalyy 10 MaTeMaTuke, MeTobl peleHus 3a1a4y
no umHpopMmaTtuke, MeToapl pemIeHus] TPAHCUEHACHTHBIX ypPaBHEHWH, HEPABEHCTB W MX CHCTEM,
MogenupoBaHie B CHUCTEMax JAMHAMHYECKOM MaTemaTuku, HecranmapTHble MeTOIbl pELICHHS
MaTeMaTHueckux 3anad, OOmias Teopus JIMHEHHBIX ONEpPaTOPOB W €€ NPUIOKEHHE K PEIICHHIO
reoMeTpuueckux 3ajnad, OnTuMuzanus M NpoABMKEHHE calToB, OCOOEHHOCTH HOATOTOBKU K
€IMHOMY TOCYIapCTBEHHOMY 3K3aMEHYy I10 MaTeMaThke Ha 0a30BoM ypoBHe, IIpakTukym 1o
MHOOPMALIMOHHBIM  TEXHOJNOTUsAM, IIpuMeHeHMe cucTeM JMHAMUYECKOH MaTeMaTHKH B
obpazoBanuu, [IporpammupoBanue, [IpoekTupoBanue HHPOPMAIMOHHO-00PA30BATEIHHONU CPEIBI,
Pa3paboTka mHTepakTHBHOTO y4eOHOro KOHTeHTa, Pa3paborka mpuioxkenuid B Microsoft Visual
Studio, Pa3zpaboTka 371eKTpOHHBIX 00pa30BaTENBHBIX PECYPCOB U METOJMKA UX OIEHKH, Peanm3amnus
NPUKIAJHON HaNpaBIEHHOCTH B OOy4eHUM MaTeMaTHke, PelieHue reoMeTpuyecKux 3ajaad
CPEICTBAaMH KOMIIBIOTEPHOTO MOJEIMpPOBaHUsA, PelieHne 3agad OCHOBHOIO TIOCYAApCTBEHHOTO
’K3aMeHa o0 Maremaruke, Pemenue 3amau mo kpunrorpaduu, PemieHue 3aaad HOBBILIEHHOTO
YPOBHS CJIOKHOCTH 10 anre0pe, Perienne 3a1a4 NOBBILIEHHOTO YPOBHSI CJIOKHOCTU IO T€OMETPHUH,
Pemenne 3amad MOBBIMIEHHOTO YPOBHS CIIOXKHOCTH II0 TEOPUU BEPOATHOCTEH, Pemenue
OJIMMIIMAJHBIX 3a/a4 1o uHopmaruke, Pemenue npukinaaHbix 3anad uHpopmatuku, CBoOOgHOE
nporpaMMHoe oOecrieyeHre B oOpa3oBaHuu, CBOOOAHbIE UHCTPYMEHTAJIbHbIE CUCTEMBI, CHUCTEMBI
KOMIIbIOTEpHOH MareMaTuku, COBpEeMEHHBbIE CpEeJCTBa OLICHUBAHMSI pPE3YyJIbTaTOB OOy4YeHHS,
CoBpeMeHHbIE TEXHOJOTMM B O00ydyeHuHM MaTematuke, COBpeMEHHBbIH YpOK MH(OPMATHKH,
CoBpeMeHHBIN ypOK MaTeMaTukH, TeopeTuueckue OCHOBbI HHQPOPMATHKH, TEXHOJIOTHH
JIOTIOJTHEHHOM W BUPTYyaldbHON peabHOCTH, TeXHOJIOrMM pa3paboTKH MOOWJIBHBIX MPUIIOKEHUH,
TexHonornueckud MoaxoJ B OOy4eHMM MaTeMaTHKe, TexHOJorusi oOydeHHs] MaTeMaTHYeCKUM
JI0Ka3aTeNbCTBAM B ILIKOJIE, TEXHOJIOTUSI OOYYEHHUs YYalIUXCsl pEelIeHUI0 MaTeMaTH4YecKHX 3ajad,
TexHomorust paboTHI ¢ TEOpEeMON B OOyUYEHUM MaTeMaTuke, TeXHOJIOTHS pa3padOTKH M METOIMKa
IIPOBEJEHUS DIIEKTUBHBIX KYypCOB II0 MaTeMaTHKe, TeXHOJOrus YyKPYNHEHUS IUAAKTHYECKHUX
eIMHULl B 00yuyeHun martemaruke, ®opmbl U MeTOJIbl pabOThl C OJAPEHHBIMH J€TbMHU, YHCIEHHbIE
METOJIbl, DKCTPEMAJIbHBIE 33Ja4ld B LIKOJIBHOM Kypce MaTeMaTHKH, DJEMEHTAapHas MaTeMaTHKa,
DneMeHThl KOHCTPYKTHMBHOW TE€OMETpUHM B  IIKOJBHOM Kypce MaTeMaTHKH, OJIEMEHTHI
MaTeMaTHYeCKOro aHajlu3a B KOMIUIEKCHOM 001acTd, DIeMEeHThl (YHKIMOHAJIBHOTO aHaIN3a,
[IpoekTupoBaHue B cucTeMax aBTOMaTU3UPOBAHHOTO MPOESKTHPOBAHMUSI.

Komnerennus [1K-4 popmupyercs B nporecce U3y4eHuUs AUCHUTUINH:

3D monenupoBanue, AHATUTUYECKUE BBIYMCIICHHS B CHCTEMAaX KOMIIBIOTEPHON MaTEMaTUKH,
BeKkTOpHO-KOOpAMHATHBIN METOJ PELIEHUs T€OMETPUYECKUX 3ahad, Busyanuzauus u aHuManus B
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3D penakTopax, BocnurarensHas paboTa B 00yueHHUH MaTeMaTUKe, BeluncanTebHbIN SKCIIEPUMEHT
B CBOOOIHBIX cCpelax MporpaMMHUpOBaHUs, 3amura HHOOpPMAnUMM B KOMIBIOTEPHBIX CETSIX,
HmutanmonHoe MmojaenupoBaHue, MHTerpamus anreOpandeckoro U reoOMETpHYECKOro METOJIOB B
oOyuyeHMH MaTemaruke, HTepakTHBHBIE TexHONOrMM OOyudeHHs MaremaTtuke, VIHTepHeT-
TexHosnoruu, Mudopmamumonnas Oe3omacHOCT, B oOpa3oBaHuM, MH(OpManMoOHHBIE CHUCTEMBI,
HccnenoBaTenbckas U IPOEKTHAs! 1€ATENbHOCTh B 00yueHuu Marematuke, KomnberorepHas rpaduxa,
Komnbrotrepnoe = mopaenupoBanue, KomnbrotepHsie cetn, Kpunrorpadguueckue  OCHOBBI
O0e3onacHocTH, Meroauka oOydeHus wuHpopMaTuke, MeToauka oO0ydeHus UWH(OpPMaTHKE B
npopMIbHBIX Kiaccax, Meroauka oOydeHuss MareMaThke, MeToauka OOYy4YEeHHs Y4alluXcs
HECTaHJApPTHBIM METOJaM pEIIEHUs MaTeMAaTHYeCKUX 3anad, MeToauka MOATOTOBKH K
rOCyZapCTBEHHOM MTOrOBOM aTTECTalMy II0 MareMaruke, MeToguka IMOATOTOBKH Y4YalllMXcs K
rOCyJapCTBEHHOH WTOroBoil arrecrauuu 10 uHpopMaTuke, MeToauka pelieHus 3ajaad
MOBBIIIEHHOW TPYAHOCTH 1O MH(pOpPMATHUKe, MeToAbl pelieHus 3a1a4 rocy1apcTBEHHONW UTOTOBOM
aTTeCTallud 10 MaTreMaThke, MeTolpl pelleHus 3ajad 1o uHpopmatuke, MeToabl peuieHus
TPaHCLICHJICHTHBIX YpaBHEHMH, HEPAaBEHCTB M UX cucTeM, MojenupoBaHue B CHCTEMax
OUHAMMYECKOM MareMaTukd, HecranmapTHele MeTOABI pELICHWs MaTEMaTHMYECKHX —3a/ad,
OntuMuzanuss W TpPOJABMKEHHE CalWToB, IllpakTukym 10 WHGOPMALMOHHBIM TEXHOJOTHUSM,
IIpumeHeHue cucreM JMHAMUYECKOM MareMaTuku B oOpa3oBaHuu, IIporpamMmupoBanue,
[IpoektupoBanre HHPOPMANMOHHO-00PA30BATENBHON  Ccpenbl, Pa3paboTka WHTEPAKTUBHOTO
yueOHOoro KoHTeHTa, Pazpaborka npusnoxenuii B Microsoft Visual Studio, Pa3zpaboTka 31eKTpOHHBIX
00pa3oBaTENbHBIX PECYPCOB M METOJMKA UX OLIEHKH, Perienne reoMeTpuyeckux 3aaad CpeiCTBaMHU
KOMIIBIOTEPHOTO  MojenupoBaHus, Pemenue 3amau  no kpuntorpaduu, Pemenue 3amadu
MOBBILIEHHOTO YPOBHS CJIOKHOCTHU MO anredpe, PemieHne 3a1a4 MOBBILIEHHOTO YPOBHS CII0XKHOCTH
0 reoMerpuu, PenieHue 3agad NOBBILIEHHOIO YPOBHS CIIOKHOCTH IO TEOPUM BEPOATHOCTEH,
Pemenne onmMmuaaHeix 3amad mo MHGOpMaTuke, PemeHune NpUKIaAHBIX 3aad HMH()OPMATHKH,
CBobosHOe nporpaMMHoe obecrieueHre B 00pa3oBaHuu, CBOOOIHBIE HHCTPYMEHTAJIbHBIE CUCTEMBI,
CucreMbpl KOMIBIOTEpHOM MaTeMaTHKU, COBpEMEHHBbIE TEXHOJOTMU B OOYyYEHUM MaTEMaTHUKeE,
CoBpeMeHHBIII ypOK MaTeMaTWKH, TeopeTudeckue OCHOBbI HMH(pOpMaTuku, TexHoioruu
JIOTIOJIHEHHOM M BHUPTYyaJbHOW peabHOCTH, TexHosioruu pa3paboTKM MOOMJIBHBIX HPHUIIOKEHUH,
TexHonorus pa3pabOTKM M METOJMKAa IPOBEIACHUS OHIIEKTUBHBIX KypcOB IO HH(OpMaTHKe,
TexHosorus pa3paboTKy U METOJIMKA IIPOBEIEHUS AIEKTUBHBIX KypCOB 110 MaTeMaTHKe, YnucieHHble
MeTobl, [IpoekTpoBanue B cuctemMax aBTOMaTU3UPOBAHHOIO IPOEKTUPOBAHMSL.

8.2. Iloka3aTe/su M1 KpUTEPHUH OLICHUBAHUS KOMIIETEeHINI, IIKAJIbI OLleHUBAHUS

B pamkax wu3ydyaeMOW [UCLUUIUIMHBI CTYACHT JEMOHCTPUPYET YPOBHHM OBJAJEHUS
KOMITETEHIUSIMHU:

I1oBBIIIEHHBIN YPOBEHD:

3HACT M IOHHMAET TEOPETHYECKOE COACPKAHWE IUCLUILIMHBI; TBOPYECKH HCIIOIb3YET
pecypchl (TEXHOJOTMH, CPeJCTBa) AJS pelleHus Mpo(ecCHOHAIBHBIX 3aj]lad; BiIaJeeT HaBbIKAMHU
pelIeHns MPaKTUYECKUX 3a/1au.

ba30BbIii ypOBEHB:

3HaeT U MOHUMAET TEOPETUYECKOE COJEpXaHHe; B JOCTaTOUYHOM CTeneHu c(HOpMHpPOBaHbBI
YMEHHUS TPHMEHATh Ha TMpPaKTHUKE W TEPeHOCUTh M3 OJHOW HaydyHOW oO0NacTH B JAPYrylo
TEOPETUYECKHE 3HAHUS; YMEHUS U HaBBIKM JIEMOHCTPUPYIOTCS B Yy4eOHOM M NpPaKTUYECKOU
NeSITeNbHOCTH; HMEET HaBBIKM OIICHMBAHUS COOCTBEHHBIX JIOCTMIKEHUH; YyMeEeT ONpeaessTh
po0OJIeMbI U TOTPEOHOCTH B KOHKPETHOM 001acTH PO(heCCUOHATIBHON e TENIbHOCTH.

IToporosslii ypOBEHb:

MOHMMAET TEOPETUYECKOE COJEep’KaHUe; MMEEeT IMpeACTaBlIeHHEe O mpobieMax, mpoliieccax,
ABJICHUSAX; 3HAKOM C TEPMHHOJIOTMEW, CYIIHOCTBIO, XAapaKTEPUCTUKAMM H3Y4aeMbIX SIBJICHUM;
JNEMOHCTPUPYET TMPAKTUYECKUE YMEHMs TPUMEHEHHUs 3HaHUM B KOHKPETHBIX CHUTYalUsiX
npoecCUOHATBLHON 1EATEIbHOCTH.

YpoBeHb HUXKE TOPOrOBOTO:

UMEIOTCA MpoOenbl B 3HAHMSAX OCHOBHOTO YYeOHO-NIPOIPaMMHOIO MaTepHala, CTYIEHT
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JOMyCKaeT MPUHIUIHAIbHBIE OUTMOKK B BHIIIOJHEHUHU MPEIYCMOTPEHHBIX MIPOrpaMMOil 3a1aHui, He
CIOCOOEH MPOAOKUTh OOYyYEHHE WM MPUCTYNUTh K NPO(ECCHOHANBHOM NEATEIBbHOCTH IO
OKOHYaHUH By3a 0€3 JOMOJHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCIUTUTHHE.

YpoBeHb [IIxana oueHUBaHUS AJIsI MPOMEKYTOUHOM [Ixana oneHuBaHusg
c(hOpMUPOBAHHOCTH aTTeCcTaluu no bPC
KOMIIETCHITUH 3auer
[1OBBIIIIEHHBII 3a4TEHO 90 — 100%
ba3oBbIi 3a4TEHO 76 — 89%
[Toporossiii 60 — 75%
Huxe noporosoro HE 3a4TEHO Huxe 60%

Kpurepuu onieHKH 3HaHUM CTYJEHTOB IO JUCLHHUIIINHE

Onenka ITokazarenu

3a4TeHo Teopernueckoe conepxaHue Kypca 0OCBOCHO, HEOOX0IUMBbIE TIPAKTUUYECKUE
HaBBIKM Pa0OThI C OCBOEHHBIM MaTEpHaIOM B OCHOBHOM C(hOPMUPOBAHBI,
OOJIBITMHCTBO MPEyCMOTPEHHBIX POTrPaMMOii 00yUeHHsI yueOHbIX
3aJJaHUI BBIITOJIHEHO, HEKOTOPBIE BU/JIbI 3aJaHUH BBIIIOJHEHBI C OIIMOKaMHU.
Ha sx3aMeHe JaH HEeNOJIHBIN OTBET, JIOTHKA U II0CIEN0BATENbHOCTD
M3JI0KEHUS UMEIOT CyLeCTBEHHbIE HapyleHus. JlomyieHsl rpyOble
OLIMOKY IPU ONPEAEIICHUH CYIIIHOCTH pacKpbhIBa€MbIX IMOHATHUI, TEOpUH,
SIBICHUI, BCJICACTBHUE HETOHUMMAaHUS 00YyJaloIMMCs UX CYIIECTBEHHbBIX U
HECYILIIECTBEHHBIX MPU3HAKOB U CBsA3EH. B 0TBETE OTCYTCTBYIOT BHIBOJBI.
'YMeHHe pacKpbITh KOHKPETHBIE ITPOSIBICHUS 00OOIEHHBIX 3HAHUH HE
nokazano. PeueBoe oopmienne Tpedyer nonpaBoK, KOPPEKIIHH.

He 3aureHo Teopernueckoe cogepxiaHue Kypca OCBOEHO YaCTUYHO, HEOOXOMbIE
[IPaKTUYECKHE HaBBIKU PabOThl HE c(hOPMUPOBAHBI, OOJIBIIMHCTBO
[peAyCMOTPEHHBIX TPOTrPaMMOi 00yueHUs Y4eOHbBIX 3aJaHU HE
BBITOJIHEHO, JINOO KaYeCTBO UX BBIMOJIHEHUS OLEHEHO YHCIIOM 0aJlIoB,
OMM3KUM K MUHUMAJIBHOMY; CTY/ICHT JIOITyCKaeT IrpyObie OIIHOKH B
(hopMyIMPOBKaX OCHOBHBIX NOHATHH JUCLUIUIMHBI U HE yMEeT
MCII0JIb30BaTh MOJyYEHHbIE 3HAHUS [IPU PEIICHUN TUIIOBBIX MPAKTUYECKUX
3anad. CTyA€HT JEMOHCTPUPYET HE3HAHUE OCHOBHOTO COAECPKAHU
TUCIUIUIMHBL, 0OHAPYKHUBas CYIIECTBEHHbIE MPOOEIBI B 3HAHUIX y4EOHOTO
MaTepHaa, JOMycKaeT IPUHIUIHATbHbIE OIIMOKH B BBINOJIHEHUH
[pe/iaraéMblX 3aJJaHui; 3aTpyIHAETCS JAeNlaTh BBIBOJbI U OTBEUaTh Ha
TTOTIOJIHATENBHBIE BOIPOCHI IPENOIABATES.

8.3 Bonpocsl, 3ajaHus TeKylIero KOHTPOJIA

Mopyne 1: TIlocTpoeHne 5SIeMEHTApHBIX MaTeMaTHYeCKUX MOJENei Ha OCHOBE
¢ depeHINaTbHBIX YpaBHEHHH IEPBOro Mopsiika

[1K-1 TOTOBHOCTBIO peann30BbIBaTH 00pa30BaTEIbHBIE POTPAMMBI TT0 Y4EOHBIM IpeMEeTaM
B COOTBETCTBHH C TPEOOBAHUSIMHU 00pa30BaTEIbHBIX CTAHIAPTOB

1. Cdopmymupyiite nonstHe auddepeHIHanbHOW MOJENM Tpolecca WM  SBICHUS.
[MpuBenuTe anropuT™M COCTaBlICHHS TUPPEPCHIUATBHBIX YPAaBHEHUH MO YCIOBUSM MPHUKIATHBIX
3ajad.

2. W3 »oKcnepuMeHTa W3BECTHO, 4YTO CKOPOCTh pachaja paJHOaKTHBHOIO BELIECTBa
NPOTOPIIMOHATIbHA €r0 KOJMYeCTBY B MOMEHT BpeMmenu f. [locTpoiiTe MareMaTH4ecKyro MOJEINb
pacmajzia paJoaKTHBHOTO BemecTBa. OnpeaennuTe nepruo moypacnaia paJioakTHBHOTO BEIIECTBA.

3. B OnaronpusTHBIX Ui pa3MHOXKEHHS YCIOBHSX HAXOIUTCS HEKOTOpoe KomndecTBo NO
Oakrepuii. 13 sxcrieprMeHTa U3BECTHO, YTO CKOPOCTh Pa3MHOXCHHUSI OAKTEpHUil MPOMOPIMOHATbHA
uX Koum4ecTBy. [1ocTpouTh MaTeMaTH4ecKyt0 MOJIENb POCTa Yuciia OaKTepHil ¢ TEUCHHEM BPEMEHH.
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3a kakoe BpeMsl KOJMYECTBO OakTepHil yBENMUMTCS B M pa3 MO CPABHEHUIO C HAYaIbHBIM HX
KOJIMYECTBOM?

4. Teno, uMeroIIee B HA4YaJIbHBII MOMEHT BpEMEHHM TeMIiieparypy 7o IOMECTHIIM B Cpeny,
TeMmnepaTypa KOTOpOW MOJIEpPKUBAECTCS PaBHOW 71.. DKCIEPUMEHTAIbHO YCTAHOBJIEHO, YTO MpHU
OIIpEEIICHHBIX YIPOILIEHUAX CKOPOCTh U3MEHEHUS TEMIIEPATYphl Teja IPONOPLHUOHAIbHA PA3HOCTH
TEeMIIepaTypbl Tejla U TEMIIEpaTypbl OKpyXkarouen cpenbl. [locTpoliTe MaTeMaTHYECKYHO MOJEIb
WU3MEHEHHU TEMIIEPATyphl Tejla C TCHEHUEM BPEMEHH.

5. Cocya, miomiaas S = S(h) momepedHOro ced4eHusi KOTOPOro €CTh M3BECTHAS (YHKIIHS
BBICOTHI h, HamoJHEeH XHUIKOCThIO 70 ypoBHS H. B gHe cocynma mmeercst oTBepcTHE IUIOIIAAH G,
yepe3 KOTOpOoe€ KUAKOCTh BbIT€KaeT. [IoCTpOMTh MaTeMaTHYECKYH0 MOJIENb MPOLEcCa UCTEUEHUs
KHUJIKOCTU uepe3 oTBepcTue B cocyne. Omnpenenuth Bpems 1, 3a KOTOpOE YpPOBEHb KHUJIKOCTU
MOHU3UTCS OT HayajibHOro mojoxeHuss H no mpousBossHOro (0 < h < H, m Bpems IOJHOTO
OIIOPOXKHEHMSI COCY/a.

[IK-4 cnocoOGHOCTBIO HUCHOJB30BAaTh BO3MOXHOCTH  0O0pa3oBaTeIbHOW Cpeibl s
JTOCTHIKEHUS! IMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB O0YyUCHHS U 00ecTeueHHs
KauecTBa y4eOHO-BOCIUTATEIILHOTO IIPOIEcCca CPEeICTBAMU MIPENOAaBAEMbIX YUEOHBIX TPEIMETOB

1. KakoBa posb MareMaTH4eCKOIO MOJEIUPOBAHUA B pealu3alld  I[PUKIATHON
HaIlpaBJIE€HHOCTH  IIKOJBHOrO Kypca wmarematuku? IlpuBenure npumepsl IOCTPOEHUS
MaTeMaTHYECKUX MOJIENIEN [0 YCIOBUSAM IMPUKIAIHBIX 337a4 IIKOJIBHOTO Kypca.

2. Jna o0OCHOBaHMS KAaKUX 3aKOHOB (DM3MKHU IIKOJBHOTO Kypca MOTYT HCIOJb30BaThCS
i depeHraIbHbIe MOACTH?

3. Kakue mporueccsl onuchIBaloTcs AudQepeHnnaibHbiM ypaBHEHUEM SKCIIOHEHIIUATBHOTO
pocta unu yobiBaHuUs?

4. BbInosHUTE MaTEMaTUYECKYH0 IIOCTAHOBKY [UIi MOJENIH, OIHUCHIBAIOLIECH IPOLECC
OCTBHIBaHHS YaTHUKA.

5. BblloNHUTE MAaTEMATHYECKYK) IIOCTAHOBKY JUIsl MOJEIM, ONHUCBHIBAIOLIEH HCTECUYEHHE
KHUJIKOCTH Yepe3 OTBEPCTHE B COCY/IE MMIMHAPUICCKON, KOHUIECKOH (POPMBI, a TaKXkKe JUIsl COCYa B
dbopme nomycdepsl.

Monyib 2: MareMaTi4eckoe MOICTUPOBaHUE (PU3NIECKUX MTPOIIECCOB

[TK-1 rOTOBHOCTBIO PeaTu30BLIBaTh 00pa30BaTeNbHbBIE MIPOTPAMMBI 0 YYEOHBIM MpeIMeTaM
B COOTBETCTBHUH C TPEOOBaHUSAMH 00pa30BaTENIbHBIX CTAHAAPTOB

1. Kakoii BuJl MMeeT ypaBHEHHE JABIKEHUS MaTepUANbHON TOYKH B nuddepeHnanbHoi
¢opme? IlocTpouTh MaTeMaTHYECKYIO MOJIENb TOPHU30HTAIBHOTO JBMKEHMS Tella, KOTOpOe B
MOMEHT BpeMeHH tp HaXOMJIOCh B TOUKE Xo U 00JIaaJI0 CKOPOCTHIO Vo, €CJIM, HAYMHAsA ¢ MOMEHTa t =
to, Ha Hero AeMCTBYET TOJIBKO CHUJIA CONTPOTUBIIEHUS CPEIbl, MPONOPIIMOHATIbHASL CKOPOCTHU (KBaJpaTy
CKOPOCTH) JBMXKCHHUSI TENA.

2. B uem coctout crenudpuka MaTeMaTH4eCKOro MOJIEIUPOBAHUS BEPTUKAIBHOTO JIBUKEHUS
Tela C y4EeTOM COIPOTUBIEHUS cpelpl. [IpuBenuTe npuMepsl 3a1ad, Ha JBMKCHHUE TEla C y4ETOM
COIIPOTUBIIEHUS CPEIbI.

3. Kakoit Bug umeer ypaBHeHHE, ONMChIBaolee rapMoHrueckue konedbanus? Iloasemennoe
Ha TpPYKHUHE TEJI0 Maccod M, coBepliaeT KojiebaHHsI OKOJIO MOJOKeHUs paBHOBecus. IlocTpouth
MaTeMaTHYeCKyl0 MoOJieNb JABIKEHHs Tena. PaccMoTpeTh ciaydyan CBOOOIHBIX, 3aTyXaloLIMX,
BBIHYJICHHBIX KOJICOaHUH.

4. CdopMynupoBaTh KOHIENTyalbHYI0 M MaTEMaTHUYECKYI0 ITOCTAaHOBKHU Js MOJIENH,
ONUCHIBAIOUIEH JABM)KEHHE Teja, OpOILIEHHOrOo MOJA YIJIOM K TOpu30HTY. lloayuuTs ToOuHOE
aHAJINTUYECKOE PELLIEHUE 3a1aUu.

5. Onucatb MOAieTMpPOBaHKE KOJIeOaHUI MaTeMaTHYECKOro U (pU3n4eckoro MasiTHUKa?

[IK-4 crmocoOHOCTBIO  HCIOJIB30BaTh  BO3MOXHOCTH  OOpa3oBaTeNbHOW  cpenbl s
JOCTUKEHUSI JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PEe3yIbTaTOB 00YUEeHUs U 0OecTeueHHUs
KayecTBa y4eOHO-BOCIIUTATEILHOIO MPOIlecca CPeICTBAMHU MPET01aBaeMbIX YU€OHBIX MTPEIMETOB

1. Pa3paboTaiiTe anropuT™ pemICHUs 3a/a4d O BBIHYKJEHHBIX KOJICOAQHUSX MasTHUKA MPHU
HaJIMYUU CHUJIBl BSA3KOTO CONPOTHBIIEHUS M PEANU3YHTE €ro Ha INEPCOHAIBHOM KOMIIBIOTEDPE.
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Hccnenyiite, kak BIMSET 4acTOTa W aMIUTUTyJa KoJeOaHW IMOJABECa Ha TMOBEACHHWE MAasTHHUKA.
ChopmynupyiiTe KOHIENTYalbHYI0O U MaTEeMAaTUYECKYIO IMOCTAHOBKHU JJIsl MOJEIH, OMHUCHIBAIOIIEH
CBOOO/THBIE KOJICOAHUSI CHCTEMBI.

2. Pa3paboraiiTe alroput™m pemeHus 3aJaqyu O JBHKCHUU Teja, OPOIICHHOTO O YIJIOM K
TOPU30HTY. BBINTONIHUTE aHaNU3 peleHus I CUCTEMBI 3a7a4u ¢ ucnonb3oBanueMm cpencts MKT.
Uccnenyiite, Kak BIUSIOT IapaMeTPbl MOJEIH Ha JIBHXKEHHE Tea.

Monyns 3: MaremaTudeckoe MOACTHUPOBAHNUE IKOJIOTHUECKUX U OMOJIOTHUECKUX MTPOIIECCOB

[TK-1 roTOBHOCTBIO peaanu30BbIBaTh 00pa3oBaTelibHbIE IPOrPaMMBbI IO Y4EOHBIM MpeIMeTaM
B COOTBETCTBHUH C TPEOOBAaHUSAMH 00pa30BaTEIbHBIX CTAaHAAPTOB

1. Kakue maremarnueckue MOJENM JMHAMHUKUA YHCICHHOCTU NOMYJSLUMUA BaM HM3BECTHbI?
[TocTpouts MaTEeMaTHYECKYIO MOJI€Nb JUHAMHKMA UYHUCIEHHOCTH MOMNYJALMH B HW30JIHMPOBAHHON
KOJIOHUH (MOJienh MaibTyca).

2. IlocTpouTh MaTeMaTHYECKYI0 MOJENb JTUHAMHUKU YUCICHHOCTU MOMYJSLHUHU B YCIOBHUSX
KOHKYPEHTHOH OOpHOBI BHYTPH MOIMYJISAIUHU (Mo1e7b DepXIobCTa).

3. B pe3epByape umeercs a K BOJHOI'O PacTBOpa COJIM, B KOTOPOM conepxkutcs b xr comu. B
ONpeJeICHHBII MOMEHT BPEMEHHU BKIIFOYAETCSl YCTPOMCTBO, HEMPEPBIBHO MOAAKOLIEE B PE3EPBYAp C
KI' YMCTOM BOJIbI B CEKYH]ly U OJHOBPEMEHHO YAJISIOLIEE U3 HETO €KECEKYHAHO C KT pacTtBopa. [Ipu
3TOM B CAMOM pPE3€pBYyape JKUJIKOCTh HEMPEPBIBHO NepemermnBaeTcs. [loctpouts MmaTeMaTH4eCKy1O
MOJI€TIb U3MEHEHHS CO BPEMEHEM KOJIMUECTBA COJIU B pe3epByape.

4. B pe3ynbpTaTe XMMHUECKON peakluu Mexay BemectBamu 4 u B oOpasyercs BemiectBo C.
[TocTpouth MaTeMaTH4yeCKyr0 MOJEIb W3MEHEHMs KoyinyecTBa BemiectBa C OT BpeMEHH, €Clid B
MOMEHT BCTYIUICHHUS B PEaKIMIO KOJIMYECTBa BellecTB A U B ObUIM COOTBETCTBEHHO PaBHHI a U b.
CkopocThb peakiiy NpornopLHOHaibHa IPOU3BEACHUIO pEarupyoux Mace.

5. IlocTpouTh MaTeMaTH4ECKyr0 MOJEIb JUHAMUKU YHMCIEHHOCTH MOMYJSLUU B YCIOBHSIX
KOHKYPEHTHOU 00phOBI BYX momysinuid (Moaens Jlotku-BonbsTeppa).

[IK-4 cnocoOHOCTBIO HUCHOJB30BaTh BO3MOXHOCTH  00pa3oBaTeldbHOW Cpeibl s
JTOCTHKEHHS JIMUHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX PE3YJIHTATOB OOYUYEHUS U 0OCCIICUCHHS
KauecTBa y4eOHO-BOCIIUTATEILHOTO MPOIEcca CPEeICTBAMU MPETOAaBAEMbIX YUEOHBIX TPEIMETOB

1. CdopmynupyiiTe MOHATHS MaTEMAaTHYECKOM MOJECIM M METOJla MAaTeMaTH4eCKOTO
MozenupoBaHud. Kakoe ornpeznenenre MaTeMaTUYECKONM MOJEIN MOKHO MCIOJIb30BaTh B IIKOJIbHOM
Kypce MaTeMaTuKu?

2. IlpuBeaute kinaccuuKalMio MaTeMaTUdecKux Mmojenei. OxapakTepu3yilTe OCHOBHBIE
BHJIBI MaTeMaTH4eCKux wmojerned. Kakue Tumbl monened HMCHONIb3YIOTCS B H3y4aeMbIX BaMH
TUCIUILTMHAX (BKIIFOYAs AUCHUTUIMHBI By30BCKOTO W/MITU IKOJIHHOTO Kypca)?

3. [lycTh B HEKOTOPOH MECTHOCTH OOUTAIOT JBE MOMYJISIUS KUBOTHBIX, IPUYEM KUBOTHBIE
OJIHOM TOIYJISIIUM OTHOCSTCSA K XMIIHHUKAM, a JPYrol — K TPaBOSAHBIM, CIIYXAIIUM IMHILEH AJIs
XHUIIHUKOB. [l onucaHusi MOJOOHBIX CHCTEM «XMIIHUK-KEPTBa» HCIHOJb3yeTcss Monenb JIoTku-
Bonwreppa. Ilpeanoxure cucremy rumoTe3, Ha OCHOBAHMM KOTOpBIX BomibTeppa 3amucai cBORO
MaTeMaTHuecKylo Mojenb. IIpoBenuTe KadyecTBEHHBIM aHanu3 Mojenu. BeimonHute aHanus
peleHus 1Jisi CHCTEMbI «XMILHUK — )KepTBay» ¢ ucnoiab3oBanuem cpeacts UKT.

4. PazpaboTaTh MOJIeNb U IPOTpaMMy Pa3BUTHS MONYJISIUHU B cllydae OrpaHUUYEHHOTO POCTa,
YTO CBSI3aHO C MEPEHACETICHHOCThIO, HEXBATKOM MuTaHus, Oone3HssMu. CKOpOCTh POCTa MOMYISIIUN
YMEHBIIIAETCS C YBETUYEHUEM YHCIEHHOCTH.

Monyns 4: Marematnueckoe MOJAEIHPOBAHUE COLUATBHO-DKOHOMUYECKUX MPOLECCOB

[1K-1 roTOBHOCTBIO peaqn30BbIBaTH 00pa30BaTENbHBIC MPOTPAMMEBI 110 Y4EOHBIM TIPEAMETaM
B COOTBETCTBUU C TpeOOBaHUSAMHU 00pa30BaTENbHBIX CTAHIAPTOB

1. Hoxoxn Y(t), mosy4eHHBIH K MOMEHTY BpEeMEHH { HEKOTOPOI OTPaCibio, SIBISETCS CyMMOM
unBectuimii I(t) u Benmuumubl motpednenuss C(t). [Ipenamosnaraercs, 4TO CKOPOCTh YBEIHUCHUS
70X0/ia TMPOMNOpLUUOHAbHA BennunHe wHBectHiui, C(t) mpencraBiseT (QUKCHPOBAHHYIO YacTh
nony4daemoro poxona: C(t) = (1 —m)Y(t), roe m — Hopma uHBeCTUIHA. [I0CTPOUTH MAaTEMaTHUECKYIO
MOJIETb POCTa JOXOJ0B OT MHBECTHUIIHM.

2. OxapakTepu3oBaTh MaTeMaTUYECKHUE MOJAEIU JeMorpaduveckux mporeccoB. [locTpouts
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MaTeMaTUYeCKYI0 MOJIEIb 33/1a4u ONPEIeICHHUS KOJIMYEeCTBA HACEIICHUSI Ha ONIPEICIICHHYIO JaTy.

3. IlocTpoiiTe KOHOMHYECKYI0O MOJIEIb CHpPOCa M MNPEMJIOKEHUS B MPEANOT0KEHUH HX
JINHEMHOM 3aBUCUMOCTH OT LeHbL. [IpoBenuTe aHanu3 U3MEHEHHS LIEH B 3aBUCUMOCTH OT HayaJbHOU
IIEHBI TPU CICAYIOIINX HCXOMHBIX MaHHBIX: a = 3; b = 2; ¢ = 6; d = 8. Onpexaenure, B Kakux
Ipesienax MOKeT U3MEHATHCS HaualbHas 1IeHa.

4. Tloctpoutrh MaTEeMaTHYECKyK0 MOJEIb TOHKM BOOPYXEHHS C y4e€TOM JABYX
npeanonoxenuit: 1) Ctpana X Boopyskaercs, onacasich MOTEHIUAIBLHON YyTpo3bl BOWHBI CO CTOPOHBI
V, KoTopasi B CBOIO ouepe/ib, 3Has O POCTE 3aTpaT Ha BOOPY)KEHHE CTpaHbl X, TaKKe yBEIMYHUBAET
pacxoabl Ha BoopyxkeHue. Ilpu 3TOM Kaxnas cTpaHa H3MEHSET CKOPOCTb POCTa BOOPYKEHHM
MPOMOPIMOHATIBHO YPOBHIO 3aTpat apyroi ¢ koddduipenTamMu npomnopironaibaoctd a u b (a> 0,
b > 0). 2) YUem Oouibliie TEKYIIHH YPOBEHb PACXOJ0B KaXIOW CTPaHbI HA OOOPOHY, TEM MEHBIIIC
CKOPOCTB ero pocta (K03 GUIIHEeHTHI TPONOPIHOHATLHOCTH PaBHBI C U 0 COOTBETCTBEHHO).

5. Iloctpoutrh MaTeMaTHYECKYIO MOJEIb pPOCTAa BBINYCKA MPOAYKLIUU B YCIOBHUSX
KOHKYpeHLUU. B 3Toil Mozenu mnpeamnonaraercsi, 4YTO PHIHOK HE HACBHIACTCS M MPOTYKIIHS
npoaaercs o 1ene p(q) = a — bg, rne a > 0, b > 0, g = q(t). Haiitu 3ak0oH M3MEHEHUs BbITyCKa
MPOJYKIIMH, €CIH CKOPOCTh BBIMTyCKa MPSMO MPOMOPIHOHATIbHA YBEIHMUEHHUIO UHBECTUIIMN U YacCTh
J0X0/a OT peaju30BaHHOW mpoaykuuu B kommdectBe ((f) pacxomyercs Ha WMHBECTHUIMH B
MIPOU3BOJICTBO PEAIU3yeMOM MPOTYyKIUH.

[IK-4 cnocoOHOCTBIO HKCIOIB30BATh BO3MOXKHOCTH  OOpa3oBaTeNbHOM  Cpeabl IS
JOCTUKEHHS JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PEe3yIbTaTOB 00YUEeHUS U 00ecTIeueHUs
KayecTBa y4eOHO-BOCIIUTATEILHOTO IIPOIECCA CPEICTBAMU IIPETIOAABAEMBIX YUEOHBIX IPEIMETOB

1. Ilpemnoxure TEMATHKy IMIKOJIBHBIX HCCIEAOBATEIbCKUX MPOEKTOB, B OCHOBE KOTOPBIX
JI&KUT METOJT MAaTEMATUYECKOTO MOJCIUPOBAHMSL.

2. Ilpemnoxkutre NPUMEPHYIO MPOTPaMMy JJIEKTUBHOTO Kypca, COJEep)KaHHe KOTOPOro
HANpaBICHO Ha (HOPMUPOBAHHE HABBIKOB MAaTEMaTHYECKOTO MOJICIMPOBAHUS C ITOMOIIBIO
muddepeHINaTbHBIX YpaBHEHUH.

3. Kpeaut B aBectu Thicsiu pyOsel B3sST Ha Tpu roja non 14% roposbix. Kakyo cymmy
HYKHO OyZIeT MOTacUTh KPEAUTOPY, €CIIM HAKOMUTENIbHBIE MPOIICHTH HAUHUCIISIOTCS: a) KaX bl T/,
0) Kaxaplil Mecsll; B) HenpepbiBHO? OmpenenuTe, Kakas cxeMa HauYUCJICHHsI TIPOIIEHTOB 110 KPEIHUTY
BBITO/IHA 3a€MILUKY?

4. IlpoBenuTe aHAIOTHI0O MEXAY HEKOTOPHIMH IKOHOMHUYECKHMMH 33JadyaMd M 3ajayeil o
MaTEMaTHYECKOM MasiITHHKE.

5. IlocTponThs MaTEMaTUYECKYIO MOJENb PacpocTpaHeHus snuaeMun. [Ipeanonaraercs, 4rTo
00J1€3Hb UMEET JJIUTENbHBIN MEepUOJI, B TO K€ BpeMsl 3apa’keHue MPOUCXOAUT JOCTATOYHO OBICTPO.
3apakeHHblE NEepeNaloT MH(QEKIHI0 BO BpeMsi KOHTAKTOB. IIyCcTb @ M N — YHMCIIO 3apa’k€HHBIX U
HEe3apakKeHHBIX B HaYallbHBIII MOMEHT BpeMeHHU. UHCIIo He3apakeHHBIX YOBIBAET MPOMOPIIMOHAIBHO
KOJIMYECTBY BCTPEU MEXIY TeMHU U ApyrumMu. HaliTn quHaMuKy yucia 3apakXeHHBIX B TOW MOJIEIH.

8.4. Bonipochl MPOMEKYTOYHOM aTTeCTAIUN

BocbMoii cemectp (3auer, IK-1, ITK-4)

1. OxapakTepusyiiTe MOJEIMpPOBaHUE KaK METOJl HaydyHOro no3HaHus. Cpopmynupyiite noHsTHE
MaTEMaTHYECKON MOJENIN U METOJAa MATEMAaTUYECKOTO MOIETUPOBAHUS.

2. CdopmynupyiiTe CBOIWCTBA 1 OCOOCHHOCTH TIOCTPOCHHUSI MATEMaTHYECKIX MOJIEIIEH.

3. Ilepeuncnure OCHOBHbIE TpeOOBAaHMS K MaTeMaTHMYECKOW MOJEIM M OCHOBHBIE 00JacTu

IIPUMEHEHHSI MAaTEMaTHYECKOIO MOIEITMPOBAHUS.

KaxoBa ponp MaTeMaTH4eCKOTr0 MOJECIUPOBAHMS B HAYUHBIX UCCIIETOBaHUIX?

[IpuBenure kimaccuUkalnuio MaTeMaTHUYECKUX Mojeiei. OxapakTepu3ylTe OCHOBHBIE BHJIBI

MaTEMaTHYECKUX MOJIEIECH.

6. IlpuBenuTe mpumMepsl MaTeMaTUYeCKMX MoJeNel MPHUKIAAHbIX 3a1ad. Kakoll mMaTtemaTtndyeckuii

armapar JIeKHUT B OCHOBE ITOCTPOSHUS MaTEMAaTHIECKON MOJIEIH B KaXKIOM IpuMepe?

[lepeuncnure 3Tanbl MaTEMaTUYECKOTO MOAEINPOBaHMsl. OXapaKTepu3yuTe KaKbplid JTarl.

8. HazoBuTe OCHOBHBIE METOJABI pEATH3AIMHA MOJEJCH, TIEepPeUUCIuTe WUX JIOCTOMHCTBA W

o s

~
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10.

11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Henoctatku. ChopMynupyiTe MOHATHE O BEIYUCIUTEILHOM SKCIIEPHUMEHTE.

CdopmynupyiiTe OCHOBHBIC METO/IbI TOCTPOCHUS MAaTEMATHUYECKUX MOJICTICH.

[TpuBenuTe nMpuMepsl MaTEMaTHUECKUX MOJIENEH, TOCTPOCHHBIX Ha OCHOBE (DyHJIaMEHTaIbHBIX
ypaBHEHUN (PU3UKH.

Oxapakrepu3yiTe NOCTPOCHUE MAaTEMaTUYECKUX MOJEICH Ha OCHOBE 3aKOHOB COXPAaHEHHS
(3aKOHA COXpaHEHUs MacChl, SHEPIUU, UMITYJIbCA).

Oxapakrepu3yiTe uepapxuuecKuil MoIX0/ K HIOCTPOESHUIO MOJIETEH.

OxapakrepusylTe METOJ BapUAlMOHHBIX IPUHLHUIIOB IIPU IIOCTPOCHHHM MaTEMaTHYECKHUX
MOJEIIEH.

IIpuBenute npuMep NOCTPOEHUS MATEMATUYECKOM MOZEIIN HA OCHOBE METO/1a aHAJIOTUH.
Cdhopmynupyiite nmonstue nuddepeHnnanIbHO MoJenu mpouecca win siieHus. [Ipusenure
JITOPUTM COCTaBJIeHUs JU(GEepeHIMATbHBIX YPAaBHEHUH IO YCIOBUAM MPUKIAIHBIX 3a/1a4.

N3 okcnepumeHTa  M3BECTHO, 4YTO CKOPOCTh  pacmaja paJdOaKTUBHOIO  BEILECTBA
IIPONIOPLIOHANIBHA €0 KOJIMYECTBY B MOMEHT BpeMeHHu t. [locTpoiite MaTeMaTuyecKyo MOZEIb
pacnaza paaMoaKkTUBHOrO BemiecTBa. Ompenenure Nepuo] IoJjypacnaia paguoaKTHBHOIO
BELICCTBA.

B OnarompusTHBIX A7 Pa3MHOKEHHUS YCIOBHSX HAaXOIUTCA HEKOTopoe KojmuecTBo Np
Oaktepuil. W3 oSKcmepuMeHTa  M3BECTHO, YTO  CKOPOCTb  pa3MHOXKEHMsI  Oakrepuit
IIPOINOpPLIMOHAJIbHA HX KojJudecTBY. llocTpouTh MareMaTHdecKyro MoJeib pocTa 4YHcia
0akTepHii c TeYeHHEM BPEMEHHU. 3a KaKoe BpPeMsl KOJMUYECTBO OaKTepuil yBeIUUUTCS B M pa3 mo
CPaBHEHHUIO C HAYAJIbHBIM UX KOJIMYECTBOM?

N3BecTHO, 4TO aTMOc(hepHOe AaBICHUE C BBICOTOM yMeHbIaeTcs. [locTpouts MaTeMaTndyeckyro
MOJICTIb M3MEHEHHUS [aBJICHHs p C BbICOTOM h Haxm ypoBHem wMops. Omnucath BBIBOJ
O6apomeTpuieckon (hOpMyIIbI.

B pesepByape mmeercs a Kr BOJHOTO pacTBOpa COJIM, B KOTOPOM cojaepxkutcs b kr comu. B
ONpEACICHHBII MOMEHT BPEMEHM BKIIIOYAETCS YCTPOMCTBO, HEIPEPBIBHO MOJAKOLIEE B
pe3epByap ¢ KI UUCTOW BOJABI B CEKYHIY M OAHOBPEMEHHO YJAJSIIOIIEE U3 HEro €KECEKYH/HO C
Kr pactBopa. IIpm 3ToM B camMOM pe3epByape XUAKOCTb HENPEPBIBHO IEPEMEIINBACTCS.
[TocTpouTh MaTeMaTHUECKYIO MOJIETb U3MEHEHUS CO BpEMEHEM KOJIMUECTBA COJIU B pE3€pBYape.
Hexortopoil ¢upmoii peanusyercss Npoaykuus, O KOTOpod B MOMEHT BpemeHu t u3z N
MOTEHLMAJIbHBIX IOKyHaTeaell 3HAIT JIMIIb X MOoKymarenae. [l yckopeHus cObITa JaHbl
peKiaMHble 00BSBICHUS U HOCIeqyoLast HH(pOpMAIMs PaclipoCTpaHsIeTCs CpeaAr MoKynareaen
MOCPEACTBOM OOIIEHUsI. MOXHO CYMTaTh, YTO CKOPOCTb M3MEHEHMsI YHUCIIa 3HAIOIIHUX O
MPOAYKIMM IOKYIATeIed MPONOpLUOHAIbHA KAaK YHMCIY X 3HAIOIIMX O TOBAape, TaK M YHUCIY
MIOKyllaTesne, KOTOopble O HeM He 3HawrT. IlocTpolTe MareMaTH4ecKyrd MOJEIb
pacnpoCTpaHEHUS PEKJIAMBI.

OxapakTepu3yiiTe MaTeMaTHYECKYI0 MOJENb CKOPOCTH H3MEHEHHd HHpopmauuu (MOJEIb
I'apT™mana).

Teno, umeromiee B HayajdbHbIA MOMEHT BpPEMEHHU TeMIeparypy 7o MOMECTUIM B Cpeny,
TEMIIEpAaTypa KOTOPOH NMONAECPKHUBAETCS PaBHOU 7. DKCIIEPUMEHTAIILHO YCTAHOBJIEHO, UYTO IIPU
OTIpEe/ICNICHHBIX YIPOLIEHUAX CKOPOCTb HM3MEHEHHs] TeMIepaTypbl Tejla IpONOpPLUOHATIbHA
pa3HOCTM  TEMIIEpaTypbl Tella W  TeMIepaTypel oOkpyxkawomel cpensl.  Iloctpoiite
MaTeMaTHYECKYI0 MOJI€Tb U3MEHEHUS TEMIIEPATyphl TeJla C TEUEHUEM BPEMEHH.

Cocyn, momaae S = S(h) monepevyHoro cevueHust KOTOPOro eCTh U3BECTHAS (PYHKIUS BBICOTHI N,
HaIOJIHEH JKUAKOCThIO 10 ypoBHA H. B nHe cocyna mmeercst oTBepcTue IIJIOLIAAM G, dYepes
KOTOpPO€ >KHMJKOCTh BbITEKaeT. llocTponTh MareMaTHYECKyr0 MOJENb Ipolecca HCTEUEHUs
KHUJKOCTU 4epe3 oTBepcTue B cocyne. Omnpenenutb Bpems t, 32 KOTOpOe YpPOBEHb >KUIKOCTH
MOHM3UTCS OT HAdalbHOTO MojoxeHus H 1o mpousBosnbHoro 0 < 4 < H, u Bpems MOJHOTO
OTIOPOXKHEHHSI COCY/Ia.

[locTpouTh MaTEMAaTUYECKYH0 MOJEIb HCTEYEHMsI JKHJIKOCTH 4YEpe3 OTBEPCTHE B COCYJE
UWIMHApUYeckol (opmbl. PaccmoTperh ciydaw, Korga oCh LMIMHApPA TOPU3OHTANbHAs U
BEPTHUKAJIbHAS.
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25. TlocTpouTh MaTeMaTHYECKHUE MOJAETH HCTEYCHHS JKUIAKOCTH Yepe3 OTBEPCTHE B COCYHAC
KOHHMYECKOU (OpMBI U B cocyze, umeromero ¢opmy noxychepsl. OnpenenuTs BpeMs MOJHOTO
OIIOPOKHEHHSI COCYJIOB.

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

1) TlornomieHre CBETOBOrO IOTOKAa TOHKHAM CJIOEM BOJBI HMPOIMOPLUOHAIBHO TONIIMHE CIIOS U
IIOTOKY, MaJarolleMy Ha €ro MOBEPXHOCTb. IIocTpOMTh MaTeMaTHUECKYyI0 MOJEIb M3MEHEHUs
MHTEHCUBHOCTH CBETOBOI'O MIOTOKA.

2) B 3aMKHYTYIO DSICKTPHYECKYIO Il IIOCJIEIOBATEIILHO BKJIFOUCHBI MCTOYHHUK TOKa C
anekrpoaBmkyme cuimoir (DIC) E(t), MeHsromieiics ¢ TeYeHHEM BpPEMCHH, aKTHBHOE
conpotuBiieHue R u karymka ¢ MHAYKTUBHOCTBbIO L. IlocTpouth MaremMaTH4ecKyr0 MOAEIb
WU3MEHEHMsI CHJIBI TOKAa C TEYEHHEM BPEMEHH, €CIM B HadalbHbI MOMEHT BpPEMEHU OHa
paBHsu1ach HyIt0. 13 kypca ¢usuku, u3BectHo, 4T0 E(t) = Uy + Ugar, 1€ Uy — HanIpsbKEeHHE Ha
AKTUBHOM y4YacTKe IenH, BbIpakaemoe 1o 3akoHy Oma (Uy, = IR), a Uy, mponopuuoHaasHO
CKOpPOCTH M3MEHEHUS CUJIBI TOKA C KO3 PHUIIMEHTOM IPONOPIHUOHATIBLHOCTH L.

3) B pesynpTare XMMHYECKOH peaknuud Mexay BemiectBamu A u B obpasyercs BemiectBo C.
[TocTpouTh MaTeEMaTHUECKYO0 MOJIENb U3MEHEHUs KOolIMuecTBa BemecTBa C OT BpEMEHH, €CIIH B
MOMEHT BCTYIUICHHSI B PEaKLUIO KOJIMYECTBA BEIECTB 4 U B ObLIM COOTBETCTBEHHO PaBHbI ¢ U D.
CkopocThb peakiiy NpornopLroHaibHa IPOU3BEAECHUIO PEarupyoiux Macce.

4) Kakoil BHJ MMeeT ypaBHEHHE ABMKCHHS MaTepHaIbHON TOUKH B muddepeHuunampHoi popme?
[TocTpouTh MaTeMaTHYECKyI0 MOJENb FOPU3OHTAIBHOIO JBUKEHHS Tella, KOTOPOE B MOMEHT
BpeMeHH tp HaXOAMIIOCh B TOUKE Xg U 00Ja/1aJI0 CKOPOCThIO Vo, €CJIM, HauuHas ¢ MOMeHTa t = fo,
Ha HEro JEHCTBYET TOJBKO CHJIAa COINPOTHUBIEHUS CPEAbl, IPONOPLUOHAIBHAS CKOPOCTU
JBYDKEHUS Tela.

5) IlocTpouTh MaTEeMaTHYECKYI0 MOEIb TOPU3OHTAJIBHOTO JIBM)KCHHS TEla, KOTOPOE B MOMEHT
BpeMeHH tp HaXOAMUIIOCh B TOUKE Xo U 00J1a/1aJ10 CKOPOCTHIO Vo, €CIIM, HAaUMHas ¢ MOMeHTa t = to,
Ha HEro JAEWCTBYET TOJBKO CHJIa CONPOTHUBIEHUS CpEIbl, NPONOPLHOHANbHAS KBaJapary
CKOpOCTH JIBUXKEHHUS Tea.

6) IlocTpouTh MaTeMaTHYECKYIO MO MaJCHUs Tela MacChl M, KOTOPOE B HAYAIbHBIH MOMEHT
BpeMeHHu t = {p HaXoIMJIOCh B TOYKE Xo U 00Jaano CKOPOCTBIO Vo, €CIHM CHUJla CONPOTUBICHUS
IIPOIOPLIMOHAJIbHA KBAJIpaTy CKOPOCTH JBUKEHUS TEa.

7) TloctpouTh MaTeMaTHYECKYI MOJEINb IaJCHHs Tela MacChl M, KOTOPOE B HAYalbHBII MOMEHT
BpeMeHH t = 1y HaXOUIIOCh B TOYKE Xp M 00J1a/1al0 CKOPOCTBIO Vo, €CIM CHJIa COMPOTHBIICHUS
MIPONOPIMOHANIBHA CKOPOCTH JABHKEHHS.

8) Kakoii Bu1 UMeeT ypaBHEHHE, ONMUCHIBAKOIIEe rapMOHMYecKue koseOanus? [lomsemeHHoe Ha
NpYXHHE TEJIO Maccoid m, coBepIIaeT KojeOaHHsl OKOJO MOJIoKeHUs paBHoOBecus. I[locTpouTs
MaTeMaTHYeCKyl0 MOJENIb ABM)KEHUs Tena. PaccMoTpeTh ciyyau CBOOOJHBIX M 3aTyXaroIIMX
KOJIeOaHUH.

9) IlocTpouTh MaTEeMaTHUYECKYIO MOJICTbh BBIHYKICHHBIX KOJicOaHH B cpezie 0e3 CONMPOTUBIICHUS U
B CPEJIE C COIPOTUBIICHUEM.

10) Onucatps MozieMpOBaHKE KOJIEOaHUI MAaTEMAaTHYECKOTO U (PU3HYECKOTO MAsITHUKA?

11) Kakue wmareMaTH4ecKHe MOJCIH JUHAMHKHA YHCICHHOCTH TIOMYJSIIAA BaM HM3BECTHBI?
[TocTpouTh MareMaTHYECKYI0 MOJENb AMHAMHUKH UYHCIEHHOCTH MOMYJSALMU B W30JIMPOBAHHOMN
KOJIOHHH (Mozens ManbTyca).

12) ITocTpouTh MaTeMaTHYECKyl0 MOJETb JIMHAMHKH YHCJICHHOCTH TOMYJSIHH B YCIOBHSX
KOHKYPEHTHOM O0pbhObI BHYTpH MOMYNIALUHN (MO/1enb DepXIoybCeTa).

13) ITocTpouTh MaTeMaTHYECKYI0 MOJETb JAMHAMHKH YHCICHHOCTH TMOMYJISIIMA B YCJIOBHSX
KOHKYPEHTHOM 60pbObI BYX momynauuit (monens JloTku-BonsTeppa).

14) OxapakTepr30BaTh MaTeMaTUYECKUE MOJEIH JeMOrpapuueckux MporeccoB. [loCTpouTh
MaTeMaTHYECKYIO MO/IENb 3a/1a4M ONPE/IEeICHUs KOJMUECTBA HACEJIEHUS Ha OIIpeIeIEHHYIO Jary.

15) ITocTpouTh MaTeMaTHYECKHE MOJCIH: a) JHHAMHKH pOCTa HACENCHHS BO BpEeMeHH; O)
KOHKYPEHTHOM JUHAMKH POCTa; B) UCTOILIECHUS PECYPCOB.
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16) [TocTpouTh MaTeMaTUYECKYI0 MOJECIb CPAXKEHUs IBYX apMuii (Mozenb JlaHuecTepa).

17) TTocTpoUTh MaTEMaTHYECKYIO MOJIEIb PACIIPOCTPAHCHHUS SITHICMHU.

18) Hekotopasi cymma nener A monoxkeHa B O0aHk mon r% B roa. IlocTponTh MaTeMaTH4ecKyro
MOJIeIb POCTA JICHES)KHOTO BKJIA/Ia P YCIOBUH, YTO MPUPAIICHHE HAYKCIISIETCS] HEMPEPBIBHO.
19) Toxon Y(t), mosydeHHBIE K MOMEHTY BpeMEHHU t HEKOTOpO#l OTpacibio, SIBISETCS CYMMOW
unsectunui () 1 Bemuuunbl notpedaenus C(t). [Ipeamonaraercsi, 4TO CKOPOCTh YBEIMYCHHUS
JI0X0/1a MPOTOPIMOHAbHA BennunHe nHBecTuimid, C(t) mpeacTaBiseT GUKCHPOBAHHYIO YacTh
monydaemoro goxoma: C(t) = (1 — m)Y(t), rme m — Hopma wuHBecTHIHMHA. I[locTpoOUTH

MaTeMaTHIECKYI0 MOJIENb POCTa JOXOI0B OT HHBECTULIHH.

20) ITyctp y(t) — 0ObeM MPOAYKIMH HEKOTOPOW OTpPACIH, pPEai30BaHHON K MOMEHTY BpeMeHH t.
[Mpenmonaraercs, YTO BCS MPOM3BOIMMAS OTPACIBI0 MPOMYKIHS PEANTU3yeTCs MO HEKOTOPOM
(UKCUPOBAHHOW IIEHE P, T.C. BBINOJHEHO YCJIOBHE HE HAachlaeMocTd puiHka. Ilycte I(t) —
BEIIMYMHA WHBECTHIMI, HAMPABICHHBIX HA PACIIMPEHHE MPOM3BOACTBA. [Ipeamonaraercsi, 4to
CKOPOCTh BBINTyCKa TMPOIYKIMK (aKcejaepanus) MNPONOPLUHOHATbHA BEIMYMHE WHBECTHUIIMH.
[TocTpouTh MATEMATHYECKYIO MOJICIIb POCTA BBITYCKA MPOTYKIIHH.

21) ITocTpouTh MaTEMaTHYECKYIO MOJIENIb POCTA BBITYCKA MPOAYKIMU B YCIOBUSIX KOHKYpeHInH. B
ATOW MOJEIH MPEINOIaraeTcs, YTO PHIHOK HE HACHIIIACTCS M MPOAYKIHUS MPOJACTCS IO ICHE
p(q) =a - bg, rme a >0, b >0, g=q(t). Haiiti 3ak0H M3MEHEHUS BBITyCKA MPOIAYKIHH, €CIIH
CKOPOCTh BBIMYCKa MPSIMO TMPOTIOPIIMOHAIPHA YBEINYCHUIO MHBECTHIMHA M 4acTh JOXOMAa OT
peann30BaHHOW TPOAyKIMK B KoiuuyecTBe ((f) pacxoayercs Ha MHBECTHIIMH B IPOU3BOJICTBO
peanu3yemMoi NpoayKIUH.

22) Cornacao mojenu CaMya/ibCOHA CKOPOCTh M3MEHCHHUS PBIHOYHOM IICHBI P MPOMOPIHOHATBHO
HCYIOBJIETBOPEHHOMY CIpocy. [IOCTpOMTh MaTeMaTHYeCKyr0 MOJENb THHAMHUKA PHIHOYHOM
IICHBI, €CJTH HEYJOBJIETBOPCHHBIN CIIPOC Xapakrepusyercs BoipakeHreM d(p) — s(p), rae d(p) = a
—bp, s(p) = o + Bp, COOTBETCTBEHHO CIPOC U MPEATIOKECHUE TIPH IICHE p.

23) ITocTpouTh  MPOCTEHINYI0 MAaTEMAaTHYECKyI0 MOJCIb  BOCIPOM3BOJACTBA  J0XOJAA IPH
NpOU3BOJBHON  (GYHKIMU TOTpeOneHus. [IpoBecTH aHanmM3 MOJENA MpPU  Pa3IHYHBIX
COOTHOIICHHUSIX MEXIy TEMIIOM MPUPOCTa TOTPEOJCHHUS ¥ TEXHOJOTMYECKUM TEMIIOM
HAIMOHATIBHOTO TOXO0/1A.

24) IIpocTpOUTh MaTEMAaTHYECKYIO MOJIEITb PhIHKA C IPOTHO3UPYEMBIMH [IEHAMHU.

25) ITycTh U3MEHCHHE YPOBHSI aKTHBA ( IPOMOPIHOHATIBHO PA3HOCTH MEXIY MPEUIOKCHUECM S U
cripocoM d ¢ ko3 durrenTom nponopimoHanbHocTh K (K > 0). [TycTh H3MEHEHHE LIEHBI p TaKXKe
MPOITOPIUOHATIBHO OTKJIIOHCHHUIO aKTHBa (| OT HEKOTOPOTro (YHKCHPOBAHHOTO YPOBHS (o C
K02 GHUIHEHTOM TpOonopLHoHaTbHOCTH M (M > 0). [ToCTPOUTh MaTEMATHYECKYHO MOJICIb
BBIPAaBHUBAHMS II€H [T0 YPOBHIO aKTHBA (| IPH BBIIICH3IOKEHHBIX MTPEIMTOT0KCHHUSX.

8.5. Meroanueckue Marepuabl, ONpeaesiolMe NPOUeIypPbl OLECHHMBAHHMS 3HAHMIA,
YMeHMii, HABBIKOB M (WJIM) ONBITA JAeSITeIbHOCTH, XapaKTePHU3YIOLIUX 3Tanbl (POPMHPOBAHUSA
KOMIIeTeHI U

[TpomesxyTouHas arTecTanus IPOBOAUTCA B GopMe 3ayeTa.

3aueT MO3BOJIAET OLEHUTh CPOPMUPOBAHHOCTH KOMIIETEHIIUH, TEOPETUUECKYIO MOJATOTOBKY
CTYAEHTa, €ro CIOCOOHOCTb K TBOPYECKOMY MBIIUIEHUIO, TOTOBHOCTb K IPAKTUYECKOH
JeSITEIbHOCTH, TNPUOOPETEHHbIE HAaBBIKM CaMOCTOSITENIbHOM paboThl, yMEHUE CHHTE3UPOBATH
HOJy4YEeHHBIE 3HAHUS U IPUMEHSTh UX MIPU PELICHUN MPAKTUYECKUX 3a]1ady.

[Tpu GanabHO-pEHTUHIOBOM KOHTpPOJIE 3HAHWUH MTOrOBas OLIEHKA BBICTABISIETCA C Y4ETOM
HaOpaHHOU cyMMBbI OAJIIOB.

CobecenoBanue (yCTHBII OTBET) Ha DK3aMEHE

Jns oueHku chHopMHPOBAHHOCTH KOMIETEHIIMHU IOCPEJCTBOM cobecenoBaHus (YCTHOTO
OTBETA) CTYAEHTY IPEIBAPUTEIBHO MPEAIATAeTCs IEPEUYEHb BOIPOCOB WIIM KOMIUIEKCHBIX 3aJaHUM,
MpeNIoIaraloliuX yMEHHE OpPUEHTHPOBAThCS B IMpoOjeMe, 3HAHHE TEOpPeTHMYECKOro MaTepuala,
YMEHUS IPUMEHSTh €r0 B MPAKTHUECKOW MPO(eCcCHOHATBHOM 1eATeIbHOCTH, BIIaJICHUE HAaBBIKAMU U
MIpUEeMaMHU BBITIOJTHEHUS MPAKTUYECKUX 3a/1aHUH.
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[Tpu oLileHKE TOCTHKEHUH CTYIEHTOB HEOOXO0AUMO 00pamaTh 0co00e BHUMAaHUE Ha:
— YCBOCHHE MPOrPaMMHOT0 MaTepHaa;
— YMEHUE U3J1arath MporpaMMHBIN MaTepHal HayYHBIM SI3bIKOM;
— YMEHHE CBSI3bIBaTh TEOPHIO C IPAKTUKON;
— YMEHHE OTBEYaTh Ha BUJOU3MEHEHHOE 33/1aHUE;
— BJIaJICHNE HaBBIKAMH ITOMCKA, CUCTEMATU3aI[H HEOOXOANMBIX UCTOUYHHUKOB JINTEPATYPHI 110
n3ydaeMoi mpooieme;
— yMeHHue 000CHOBBIBATh MPUHSATHIC PELICHUS;
— BJIQJICHUE HABBIKAMH U IPUEMaMH BBITIOJTHEHUS PAKTHYECKUX 3aJaHU;
— YMEHHE MOJKPEIUIATh OTBET WLTIOCTPATUBHBIM MaTEPHUAIIOM.

Y CTHBIN OTBET Ha DK3aMEHE

[Ipu onpenenenny ypoBHs JOCTHKCHUH CTYAEHTOB Ha IK3aMEHE He00XO0IMMO 00pamiaTh
0oco00e BHUMaHHE Ha CJIeIyIoIIee:
— JJaH TOJHBINA, pa3BepHYTHII OTBET HA MIOCTABJICHHBII BOIIPOC;
— MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, MPOSBISIOMIANAC B CBOOOIHOM
OINEPUPOBAHUY MOHATHIMH, YMEHUU BBIACIHUTH CYIIECTBEHHbBIE U HECYIIECTBEHHBIC €r0 MPU3HAKHY,
MPUYHHHO-CJIC/ICTBEHHBIE CBS3H;
— 3HaHHE 00 0OBEKTE AEMOHCTPHUPYETCs Ha (POHE MOHUMAHMS €T0 B CUCTEME JIAHHOM HaYKH U
MEXIUCIUTUTHHAPHBIX CBSI3EH;
— OTBeT (OpMyIHPYETCs B TEPMUHAX HAYKU, H3JIOKEH JINTEPATYPHBIM S3bIKOM, JIOTHYEH,
JI0Ka3aTeleH, IEMOHCTPUPYET aBTOPCKYIO MO3UIHIO CTYICHTA;
— TEOPETUYECKHE TOCTYJIATHI TOITBEP)KIAI0TCS IPUMEPAMH U3 TPAKTHKH.

[TucbmMenHast KOHTpOJbHAs paboTa

Busibl KOHTPONBHBIX Pa0OT: ayJUTOPHBIE, JOMAIIHNE, TEKYIINE, YIK3aMEHAI[HOHHEIE,
NMUCbMEHHBIE, TpaduuecKkue, NpakTuIeckue, GpoHTAIbHBIE, WHANBUyAIbHEIC.

Cucrema 3a7jaHuil MMCHBMEHHBIX KOHTPOJIBHBIX padoT J0JDKHA!
— BBISBJIATH 3HAHUS CTYACHTOB 110 IUCIUILTHHE (pa3eny AUCUUTUINHBI);
— BBIABJIATH IOHUMAaHHE CYIIHOCTH U3y4aeMbIX MIPEAMETOB U SBJICHUI, NX 3aKOHOMEPHOCTEH;
— BBISIBJISITH YMEHUE CAMOCTOSITEIIHHO JIeaTh BRIBOABI M 0000IICHNUS;
— TBOPYECKH HCIOJIb30BaTh 3HAHUS U HABBIKH.

TpeboBaHMs K KOHTPOJILHOW paboTe IO TEMAaTHIECKOMY COAEPIKaHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxoke KOHTPOJIbHBIE Pa0OTHI MOTYT BKITIOYATh MIEpEUEHb MPAKTUIECKUX 3aJaHHH.

9. [lepeyeHb OCHOBHOM M IONOJTHUTEJBHOMH YueOHOI TUTepaTyphl

9.1 OcHoBHas IuTEpPaTYypa

1 ®ununmnos, A. @. COopHuk 331a4 110 AU pepeHnanbHbIM YpaBHEHUSAM : yueb. nocodue /
A. @. Qununmos. — M. : JIubpokom, 2013. — 240 c.

2. Poibakos, K. A. O6bikHOBeHHbIe U depeHranbuble ypaBHeHus: [Ipaktuyeckuit kypce /
K. A. PeibakoB, A. C. SIxkumoBa, A. B. IlanteneeB. — Mocksa : Jloroc, 2010. — 384 c¢. — (HoBas
yHuBepcuterckas oubnmoreka). — URL: http://biblioclub.ru/index.php?page=book&id=84753

3.bopucos, B. I'. IlpuxmagHble 3agaud TEOpHUHM OOBIKHOBEHHBIX UG PepeHIHnaTbHBIX
ypaBHeHUN. MexaHudecKkoe ABUKeHUE [DIeKTPOHHBIN pecypc] : yueOHoe nocobue / B. I'. bopucos.
— KemepoBo : KemepoBckuii rocynapctBenHslii yHuBepcurer, 2015. — 130 c. — URL:
http://biblioclub.ru/index.php?page=book_red&id=481485&sr=1

JlonoJIHUTeIbHAS JTUTepaTypa

1. T'y6aps, KO.B. BBemenue B wMmaremaruueckoe moaenupoanue / FHO.B. TI'ybapp ;
Hannonaneneiii Otkpeiteiid YHUBepcuter "MHTYUT". — MockBa : HHTepHET-YHUBEPCUTET

Wndpopmanmonnsix  Texwomormit, 2007. — 153 c. : T1abm, cxem. — URL:
http://biblioclub.ru/index.php?page=book&id=233992

10. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOK ceTn « AHTEpHET»
1. http://edu.ru - ®enepanbublii nopran «Poccuiickoit oOpasoBaHue».
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http://biblioclub.ru/index.php?page=book&id=84753

2. http:/leqworld.ipmnet.ru/ - «Mup MareMaTHYECKUX ypaBHEHUI» — yueOHO-
oOpasoBarenbHas (pu3MKo-MaTeMaTuueckas OnbInoTeKa

11. MeTtoanueckue ykazanusi 00y4aromuMcs 0 OCBOCHUIO M CUMILTHHBI (MOTYJIs1)

[Tpu ocBOeHMM MaTepHasa AUCHUIUIMHBI HEOOXOAUMO:

— CIUIAHUPOBATH U PACIPEEIUTh BpeMs, HEOOXOAUMOE JJIsl U3YUEHUs JUCLIUILINHBL,

— KOHKPETU3UPOBaTh AJisl ce0s IIaH U3yUYeHHs MaTepHraa;

— 03HAKOMUTHCS ¢ 00BEMOM M XapaKTEpPOM BHEAyIUTOPHOM CaMOCTOSITENbHON paboThl AJis
ITOJIHOLIEHHOI'O OCBOEHUS KAXKJI0M U3 TEM AUCIUIUIMHBI.

CueHapuii U3ydeHHs Kypcea:

— IpopaboTaliTe KXyl TEMY IO MPEAIaraeMoOMy HIKE allTOPUTMY JCHCTBHIA,

— PeryispHO BBINOJNHANWTE 3agaHUs I CaMOCTOSITENIbHOM pPalOThl, CBOEBPEMEHHO
OTYUTBIBAUTECH IPEIIOAABATENIO 00 X BHIIOJHEHUH;

— W3y4UB BECh Marepuaj, IPOBEPhTE CBOW YPOBEHb YCBOECHUS COACPKAHUS NUCLMILUIUHBI U
TOTOBHOCTh K CJadye 3adyeTa/’K3aMeHa, BBIOJHUB 3aJaHUs M OTBETHUB CAMOCTOATENBHO Ha
IIPUMEPHBIE BOIIPOCHI ISl IPOMEXKYTOYHOM aTTECTALMH.

Anroput™ paboThI HAJ KaX10Hi TEMOH:

— U3YYUTE COJIepKaHUE TEMbl BHAYaJle IO JICKUMOHHOMY Marepuaiy, a 3aTeM 0 JPYruM
HMCTOYHHKAM;

— IPOYUTANTE JOMOIHUTENBHYIO IUTEPATypPy U3 CIIUCKA, PEJIOKEHHOTO IIPENO01aBATENEM;

— BBIITUIIUTE B TETPaJb OCHOBHBIC MOHATUS U KAaTETOPHUH 10 TEME, UCIOJIb3Yys JIEKIIMOHHBIN
MaTepuajl WM CIIOBapH, YTO TIOMOXET OBICTPO MOBTOPUTH MaTepHal NpHU MOATOTOBKE K
MPOMEKYTOYHOM aTTECTALINH;

— COCTaBbTE KpaTKUH IUIaH OTBETA MO Ka)JI0MY BOIPOCY, BHIHOCUMOMY Ha 0OCYKIeHUE Ha
ayJTUTOPHOM 3aHSTHH;

— IMIOBTOPUTE ONPENEIECHUS TEPMUHOB, OTHOCSLIUXCS K TEME;

— IpoAyMaiTe NMpUMEPHI U WIUTFOCTPALUU K 00CYKIEHUIO BOIIPOCOB 10 U3y4aeMOl TEME;

— moJI0epuTe IUTATHI YYCHBIX, OOIIECTBEHHBIX JAEATENeH, MyOIUIIMCTOB, YMECTHBIE C TOUKH
3peHust 00CY)TaeMOH TPOOIIEMBI;

— IPOJIyMBIBAiTE BBICKA3bIBAHUS 110 TEMAM, MPEJIOAKEHHBIM K ayIUTOPHBIM 3aHSATHUSM.

PexomeHnaruu no pabote ¢ IUTEPATYpOil:

— 03HAaKOMbBTECh C AHHOTALMUSIMHU K PEKOMEHJOBAaHHOM JIUTEpaType U ONPEIEIUTe OCHOBHOM
METO/]I U3JI0’KEHUSI MaTepuaa TOro Uid HHOIO UCTOUYHHKA;

— COCTaBbTE COOCTBEHHBIE aHHOTAIIUU K IPYTHMM HUCTOYHHUKAM, YTO MTOMOKET MPHU MOJITOTOBKE
pedepaToB, TEKCTOB peUeii, TPU MOJATOTOBKE K MPOMEKYTOUHON aTTECTAIUH;

— BBIOEPHUTE T€ UCTOYHHUKH, KOTOPbIE HaUOOee MOAXOAAT sl U3yUeHUsS] KOHKPETHON TEMBI;

— npopaboTaiiTe cojepkaHUEe UCTOYHHUKA, CHOPMYIUPYHTE COOCTBEHHYIO TOUKY 3pEHHS Ha
npobJeMy ¢ onopoil Ha NOIYYEHHYIO0 HH(OPMAIIHIO.

12. Ilepeyens HH(POPMALHOHHBIX TEXHOJIOTHI
Peanuzamust yueOHOM mporpaMMbl OOECIIEYMBAETCS JOCTYNOM KaXJIOro CTYJEHTa K
MH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHON OubimoTeke U ceTeBbIM pecypcam MuTtepner. s
ucnionb3oBanus MKT B ydyeOHOM mporiecce HCHONB3YyeTCs MporpamMMHOe oOecrieueHue,
MO3BOJIAIOIIEE OCYIIECTBIATh IIOUCK, XPaHEHHE, CHCTEMAaTU3allMI0, aHajau3 M IPE3CHTALUI0
uH(pOopMalnu, 3KCOPT HHPOPMaMU Ha HU(POBbIE HOCUTENN, OPTaHU3ALMI0 B3aUMOJICICTBHS B
peasbHOM M BUPTYyaJIbHOW 00pa30BaTeIbHON Cpefie.
WuauBuayanbHble pe3ylbTaThl OCBOCHHUS JUCHMIUIMHBI CTYACHTaMU (QUKCUPYIOTCS B
3JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIbHON Cpejie YHUBEPCHUTETA.

12.1 IlepeyeHb NPOrPaMMHOIO o0ecneveHust
1. Microsoft Windows 7 Pro
2. Microsoft Office Professional Plus 2010
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12.2 Ilepevyenb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. Undopmanmonno-npasosas cucrema «I'APAHT» (http://www.garant.ru)
2. CipaBounas npaBoBas cucreMa «Koncymnerant I[Taroc» (http://www.consultant.ru)

12.3 Ilepeyenb coBpeMeHHbIX MPOdecCHOHAIBHBIX 023 JaHHbBIX

1. IIpodeccronanbuas 6a3a maHHBIX «OTKpBITHIE JaHHbIE MUHHUCTEPCTBA 0Opa3oBaHUS U
nayku POy (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnektpoHHas OubauoreuHas cucrtema Znanium.com( http://znanium.com/)

3. Enunoe okHO mocryma k obpasoBaTensHbiM pecypcam (http://window.edu.ru

13. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHue U CHUTLTHHBI(MOTYJIs1)

JUis  mpoBepeHUss — ayOUTOPHBIX — 3aHATUH ~ HEOOXOOUM  CTaHAAPTHBIE  Habop
CIELUANIN3UPOBAHHON y4yeOHOW Mebenu U yd4eOHOro oOOpYyIOBaHUS, a TaKKe MYJIbTHUMEAMWHOE
o0opyJoBaHUE A JEMOHCTpAlMM Ipe3eHTauuil Ha Jiekuusax. J[ns nmpoBeneHus NpakTUYEeCKUX
3aHATHH, a TAK)KE OPraHU3aIlMH CaMOCTOATENBHON paboThl CTYIEHTOB HEOOXOAUM KOMITbIOTEPHBI
KJ1acc ¢ pabo4uMu MecTaMH, 00eCrieynBaroIMU BbIX0] B IHTepHeT.

WuauBuayaibHble pe3ynbTaThl OCBOCHUS JUCHMIUIMHBL (DUKCUPYIOTCS B AJIEKTPOHHOMN
MH(GOPMaLMOHHO-00pa30BaTENbHOM cpelle YHUBEpCUTETA.

Peanuzamuss yuyeOHOW mporpaMMbl OOECIEYUBACTCA JOCTYIIOM KaXKJIOTO CTYJIEHTa K
MHGOPMALIMOHHBIM pecypcaM — 3JIeKTPOHHOH Oubinuorexke u cereBbM pecypcam Murepner. s
ucnons3oBanuss UKT B yueOHOM mpoliecce HEOOXOOMMO HAIWYHE MPOrPaMMHOTO OOeCTedeHus,
MO3BOJISIOIIEI0 OCYLIECTBIIATh MOUMCK MH(pOpMaLuu B ceTu MHTepHeT, cucTeMaTu3aluio, aHaau3 U
MPe3eHTAIHI0 HH(OPMAIMHU, SKCTIOPT HH(pOpMaIuK Ha H(POBHIE HOCUTEIH.

VYyeOHast ayAuTOpUs AJIST IPOBEACHUS 3aHATHHA JICKIIMOHHOTO THUIIA, 3aHATUH CEMHUHAPCKOTO
TUNA, TPYNIOBBIX M WHIUBUIYaIbHBIX KOHCYJIBTAlMH, TEKYLIETO KOHTPOJII M IPOMEXKYTOYHON
arrectanuu, No218.

[TomemnieHne YKOMIUIEKTOBAHO CIIEUATM3NPOBAHHON MEOEIbI0 U TEXHUYECKUMH CPEACTBAMU
o0ydeHUsI.

OcHoBHOE 000py10BaHUE:!

Habopel neMOHCTpallmoHHOTO O0OpYyIOBaHMS: aBTOMAaTHU3MPOBAHHOE pabouee MECTO B
coctaBe (y4yeOHBIH MyJIbTUMEIUMHBIN KOMIUIEKC TpuOyHa, FapHUTYpa, MPOEKTOpP, UHTEPAKTHBHAsS
JIOCKa), MAarHUTHO-MapKepHasi JOCKa.

Y4eOHO-HarISIIHbIE TOCOOUS:

IIpe3eHTanum.

VYyeOHast aynuropus JUisl MPOBEACHUS 3aHATHI JIGKIIMOHHOTO THUIIA, 3aHATUN CEMHHApPCKOI0
TUMNA, TPYNIOBBIX M WHAWBHUIYAJIbHBIX KOHCYJbTAlMM, TEKYLIEro KOHTPOJIS W INPOMEKYTOYHOMN
aTTecTalluu, KypCOBOI'O IPOEKTUPOBAHMUSI (BBITIOIHEHHS KypCOBBIX padoT).

JlaGopaTopus BEIYUCIUTENbHON TeXHUKH, Ne212.

[TomenieHne  yKOMITJIEKTOBAHO  CIEUUAIM3UPOBAHHOM  MeOenbl0 M TEXHUYECKUMU
CpeAcTBaMU O0Y4EHHSI.

OcHoBHOE 000pyI0BaHUE:

Habopbl neMoHCTpallmoHHOTO O0OpYIOBaHMS: AaBTOMAaTU3MPOBAHHOE paldoyee MECTO B
cocTaBe (CHCTEMHBIH OJIOK, MOHUTOp, KJIaBUATypa, MbIIIb, KOBPHUK), IPOEKTOP, IKPaH, MAarHUTHO-
MapKepHas JocKa, KoJoHKH SVEN, HaynIHUKH.

JlabopaTopHoe o0oOpyJOBaHWE: aBTOMAaTHU3MPOBAHHOE pabodee MecTo (KommbioTepbl — 11
IIT.).

Y4eOHO-HArISIAHbIE TTOCOOHS:

IIpe3eHTanuu.
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[TomereHus 111 cCaMOCTOSATEIBHOM paboThI, Ne 225.

HOMCH.[GHI/IG YKOMITJICKTOBAHO CHCLII/IaJII/ISI/IpOBaHHOﬁ MG6CHBIO )41 TEXHUNYCCKUMU
cpelncTBamMu OOydeHHS.

OcHoBHOE 000pyI0BaHUE:

HabGopsl nemMoHCTpallMOHHOTO O00OpYHOBaHUS: aBTOMaTHU3MPOBAHHOE padouee MeCTo B

coctaBe (y4eOHBI METOAMYECKHI KOMILIEKC TpUOyHa, MPOEKTOp, IKpaH), MapKepHas J0cCKa,
koioHku SVEN.

YyeOHO-HarIsIAHbIE TTOCOOUS:
[IpezenTanum.

[Tomerienue 17151 CaMOCTOSITENILHOM paOOTHI.

YuraneHeid 3a1, Nel01.

[TomemeHne  yKOMITJIEKTOBAHO — CIEHUATM3UPOBAHHOM  MeOenbl0 M TEXHUYECKUMU
CpeAcTBaMu O0Y4EHHUSI.

OcHoBHOE 000pyIOBaHuE:

KommbploTepHas TEeXHHMKAa C BO3MOXKHOCTBIO TOJKIIOUeHHS K cetn .«/HTepHET» U
o0ecrieueHrneM JoCTyna B 3JEKTPOHHYIO MH(OPMalMOHHO-00pa30BaTeNIbHYIO Cpelly YHHBEPCUTETa
(xommproTep 10 mT., MpoeKTOp ¢ dKpaHoM | mMmT., MHOTOQYHKIIMOHAIBHOE yCTpoWcTBO | miT.,
npuHTep 1 1mT.)

Y4eOHO-HATIISITHBIE TOCOOUS:

Y4yeOHUKM U y4eOHO-METOJUYECKHE TOCOOMs, TMEePUOIUYECKUE H3JaHMs, CIpaBOYHAs
auTeparypa.

CTeH/pl ¢ TEeMAaTUYECKUMU BBICTABKAMH.
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