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1 Heau u 3a1a4u U3y4YeHUs1 AUCHUILINHBI
1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

Hucuunnuna «MaTeMaTH4eckoe MOJACIMPOBAHUE 3KOJIOTMUECKUX, SKOHOMHUYECKUX U
TEXHOJIOTUYECKUX TPOIECCOB» CTAaBUT CBOEM 1EJIbI0 OCBOEGHHUE METOJO0B IOCTPOCHUS
MAaTEeMATHYECKUX MOJIENIeH, OIMUCHIBAIOIINX OCHOBHBIE OCOOCHHOCTH (DYHKIIMOHUPOBAHUS
9KOJIOTHYECKUX, HKOHOMUYECKHMX M TEXHOJOTHYECKHMX CHUCTEM; IOATOTOBKY K BBIOOpY
ONTUMAJBHBIX TIOJIX0A0B K MMOCTPOCHHUIO MOJICNICH B COOTBETCTBYIOIIEH 001aCTH MPAKTUKH.

[{enn AUCHUIUTMHBI COOTBETCTBYIOT hopmupyeMoit kommereniuu [1K-4.

1.2 3agaun AUCHUILIHHBI

OCHOBHBIE 3aJ]a4U JUCIHUIIIAHEL:
— YCBOEHHE OCHOBHBIX HJIEH U MOAXO0J0B K MOCTPOCHUIO MATEMAaTHUYECKUX MO/IENICIH;

— 3HAaKOMCTBO C 06H_II/IMI/I NpUHOUIIAMH MW KOHKPCTHBIMH MCETOAAMH IIOCTPOCHUS U
HUCCICIOBAaHUA MAaTEMAaTUYCCKUX MOIIGJIGIZ PAa3JIMYHBIX CUCTCM;,

— o0Oyuenue MetoaaM (popmann3amnuu, arOpUTMHU3AIIY U peali3aiiy Mojieneii Ha DBM.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctunnuaa «MareMaTuieckoe MOJECIHPOBAHUE SKOJOTMUECKHX, SKOHOMUYECKUX U
TEXHOJIOTHYECKHUX MPOLIECCOBY» OTHOCUTCS K IUCHUIUIMHAM IO BBIOOPY BapHAaTHBHOM 4YacTu
broxka 1. lucuumivael (Moaynn) 6akagaBpa.

Kypc sBisieTcs ecCTeCTBEHHBIM MPOJOIKEHHEM UYHUTAEMBIX paHee KypCOB U COACPKHUT
CHUCTEMAaTUYECKOE H3JIOKEHHWE OCHOBHBIX TIOHSATHH W TNPUHIHUIIOB MaTEeMaTHYECKOTO
MOJICJIMPOBAHUSA, MPUMEPHI MOCTPOCHUS MATEMAaTUYECKUX MOJIEJIEH HEKOTOPBIX MPOILIECCOB U
SBJICHUM W METONIbl HCCIeoBaHUs JTHX wmoxaened. Kypc momkeH chnyxuth 0a3zol s
dbopMUPOBaHHS HAaBBIKOB MAaT€MaTHYECKOTO MOJICIHPOBAHUS B Pa3NUYHBIX PUKIATHBIX
obOnactsx. JlaHHas pgucuMIIMHa HauOojiee TECHO CBsi3aHa C TEeOopHed OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YPaBHEHUH U YPaBHEHUSAMU MAaTEMATHUECKON (DUBUKH.

Teopernueckoit 0a30i JIsI OCBOEHUS JUCHMIUIMHBI SIBIISIIOTCS  MaTeMaTHYECKHE
TUCIUIIMHBI: MaTeMaTHYeCKHi aHaian3, OOBIKHOBEHHbIE nuddepeHIanbHble ypaBHEHHS,
ypaBHEHHUs MaTeMaTU4YeCKOW (U3MKH, TEOpPHUs BEPOSITHOCTEM W MaTeMaTHYeCcKas CTaTUCTHKA,
HCCIIeIOBaHKE Omepaluii B 00beMe, MPeTyCMOTPEHHOM IS COOTBETCTBYIOIIEMY HAIPABICHUIO
MOATOTOBKH.

1.4 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHUS COACPKAHUSA JHCIUILTHHBI

[Tporpamma omnpenenser o0muii 00beM 3HaHUH, TO3BOJISAIONINNA CHOPMHUPOBATD Y CTYIEHTA
LIEJIOCTHOE MpEJCTaBlIeHHEe 00 OCHOBaX MOJXOAaX K MOCTPOCHUIO MaTeMaTHYECKUX MOJENeH,
o0ecreunBarOIUX MUPOKUI CIIEKTP UX MPUMEHEHUH.

ITocae HU3YUYCHUA JUCHUIIIMHBI CTYACHTBI JOJIXKHBI:

— 3HATh MPUEMBI, METObI, CIOCOOBI (hopManM3auu 0OHEKTOB, MPOIECCOB, SBICHUN U WX
KOMITHIOTEPHOM pean3aliii, JOCTOMHCTBA M HEIOCTATKU PA3IUYHBIX CIIOCOOOB MpEACTaBICHUS
MO/ieJIel CUCTEM Ha YPOBHE, JOCTATOYHOM JIJIsl UCIIOJIb30BAaHUS B MPAKTUYECKOU J1€ATEbHOCTH;

— YMETh CTPOUTH U BepUDHUIIMPOBATH MPOCTEHIIINE MOJIEIIH CUCTEM U MPOIIECCOB;

— BJIAJACTH MGTOI[OJ'IOFI/Ief/'I nu 06L[II/IMI/I HpI/IHI_II/IHaMI/I HOCTpOGHI/IH MATEMATHUUYCCKUX MO,HCJIGfI
06’BCKTOB Hn CUCTEM, a TAaKXKC MCTOAAaMHU aHalli3a M CHHTC3a (HeO6XOI[I/IMO 3HATh HpI/IHLII/IHbI
MOJICIIUPOBAHUS, KJIaCCU(DHUKAIIUIO MOJIETICH CUCTEM M CIIOCOOBI X MIPEICTABIICHHUS ),



B mporecce ocBoeHMs AMCHUIUIMHBL y CTYACHTA (POPMHUPYETCS] KOMIIETSHLIUS

TIK-4

CIIOCOOHOCTH

paborath B

COCTaBC

HAayYHO-HUCCIICAOBATCIBbCKOTO u
MMPOU3BOACTBCHHOI'O KOJUICKTHUBA U PCIIATh 3aJa4n HpO(beCCHOHaHBHOﬁ JACATCIBHOCTH.

B pesynbrate wu3ydyeHUs JUCHMIUIMHBI CTYAEHT JOJDKEH OBJAJETh  CIEAYIOLIEH
KOMITCTEHIIUEH
UHnekc Coneprxanue B pe3ynbrare n3yueHus: yaeOHON AUCIUTIIMHBI 00yJarONTHeCs
i@n KOMIIETE | KOMIIETEHIIUU (MU NOJIKHBI
HIIU €€ yacTun) 3HAThH yMeTh BJIAJIETh
— TEMaTU4YeCKHUe ce- | — CTPOUTh Mare- | — HaBbIKaMU
TeBble MH(QOPMAIIMOH- | MATHYECKHE MO- | aHaJIM3a, co-
HBIE PECYPCHI; eI U OLEHUBATh | IIOCTABIIEHUS U
—  COBpPEMEHHBIE TEH- | MX aJIeKBaTHOCTh; | 0000mIEeHNs
JEHINN Pa3BUTHUA Ha- | — COAEPKATEIBHO | PE3YJIBTAaTOB
YYHBIX U IPUKIAJHBIX | THTEPIPETUPOBATE | TCOPETUYCCKUX
JIOCTHDKEHHUI B 00Jac- | pe3ysbTaThl; U NPAKTUYECKUX
TH MaTeMaTHYCCKOro | — OpraHu30BaTh HUCCJIEJIOBAaHUN B
MOJICITUPOBAHHS, 3¢ peKTUBHBIN [IPEAMETHOU
— CIocOoOBI HCIOJIb- | TOUCK  MH(OpMa- obnacTy;
30BaHus UUUA [0 NOpeamer- | — OCHOBHBIMHU
COBpPEMEHHBIX METO- | HOM 00nacTu; METoJaMu  HC-
0B 1L PEIICHUA | — HMCIIOJIB30BaTh CJICAOBaHUA u
HAy4YHbIX M TIPAKTHU- | SJEKTPOHHBIE ouoO- | MaTreMaTuvec-
YEeCKUX 3a1a4 JMOTCKU IS yr- | KUX MOJICIICH;
CIIOCOBHOCTEIO —  TPUHLMIIBI nyOneHus 3HaHI/II/:I — HAaBBIKaMu
paGoTaTh B COCTABE BHIOOpAa METOJOB H | 1O IpeIMETHOM | pabOThI cu HUH-
HAYHO- CPEICTB U3yHeHHS obacTu; dbopmarueii w3
HCCIIEI0BATENBCKOT MAaTEMAaTHUYCCKON — INIAaHUPOBATH Pa3jINIHbIX HC-
o o1 MOAEIH; STambl CO3JaHusi u | TOYHUKOB  (IIe-
L. I1K-4 npousBozcTEeHHor | TOAXOMB K BEPH- BepUpUKALIU YaTHBIX, OJIIEK-
0 KOWICKTHBA W dbukanuu Mmojened u | MOAenu TPOH.HBIX, CceTe-
pemath saauy| OUCHKE 3aTpaT Ha MX BBIX);
npodeccHOHANbHOT peann3anuro; — HAaBBbIKaMu
JeSITETbHOCTH — TIAKeThl MpUKIAA- CO)Eép)KaTenL-
HBIX TIPOTPaMM, HC- HOH HHTEP-
[10JIb3yEMBIE npu npeTanuu
MMOCTPOEHUH MOJIENEN pE3ynbTaTOB;
— HAaBBIKaMU

OLIEHKH BBIYHC-
JIMTEIBHOMN CIIO-
)KHOCTH  MOJe-
JIH;

— HaBBIKAMU
HCITOJIb30BaHUS
IMaKETOB
MPUKJIIATHBIX
nmporpamm IS
obecnieucHUs
npouecca
MOJCJIUPOBAHUS




2. Conep:kaHue M CTPYKTYpa JMCIHILIHHBI

2.1 Pacnpeesiennie TPYA0€MKOCTH AU CHUNINHBI

OO0masi TPyAOEMKOCTh AWCIUIUIMHBI COCTaBIsSET 3  3ayeTHBIX eauHUIbl, 108
akajemuueckux  vacoB. Kypc «Marematudueckoe  MOJACIHUPOBAHUE  JKOJIOIMYECKHUX,
PKOHOMHUYECKUX U TEXHOJOTHYECKHX IPOIECCOB» COCTOMT U3 JIAOOPATOPHBIX 3aHSITHIA,
COTMPOBOXKAAEMBIX PETYISIPHON HMHIWBUIyalbHOUW pabOTON TperogaBareliss CO CTyICHTaAaMH B
MpoIIecCe CaMOCTOSATEIbHON paboThl. IIporpamMmoil IUCHMIUIMHBI MpPeAyCMOTpeHbl 54 uaca
71a00paTOPHBIX padoT.

Cemectp
. Bcero
Bun yae6HO# paboThI (1acer)
4acoB
7
KonTakTHasi padora (Bcero) 60,2 60,2
B Tom uuce:
3aHATHUS JTEKIIUOHHOTO THIIA — —
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKUE B B
3aHATHUSA)
JlaGopaTopHbIe 3aHIATHS 54 54
HNnas konTakTHas padora:
Kontposb camocrositensHoM padotsl (KCP) 6 6
ITpomesxyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa (Bcero) 47,8 47,8
B Tom uucie:
Kypcosas pabora — —
[IpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 24 24
[TonroroBka K TeKyIieMy KOHTPOJIIO 23,8 23,8
KonTtpoJas: 3auer
O0mas Tpya0eMKOCTh yac. 108 108
B TOM YHCJIe KOHTAaKTHasi 60,2 60,2
pabora
3a4. e]l 3 3




2.2 CTpyKTypa AMCUHMIIIMHBI

Pacnipenenenrie BuAOB yuyeOHOW pabOTHI 1O
JTUCLUILIMHBI, U3y4aeMbIe B 7 ceMecTpe

pasznenam JMCHMIUIMHBL  Pazmernsl

KonunuecTBo yacos
AynuropHas | BHeaymuTopHas
Ne HaumenoBanue paszjenoB
Beero pabora pabora
JIP CPC
1 2 4 5
1 | Obmue BOnpockl MOICTUPOBAHUS 4 2 2
2 | MonenupoBaHue 3K0JIOrMUYECKUX MPOIECCOB U 3 4 4
CHUCTEM
3 | Monenu u METO/IbI OIICHKH 3arps3HEHHS aTMOC(EPHI, 20 10 10
BOJIHOM CpeJibl U TOBEPXHOCTH 3€MIIU
4 | MaremaTi4uecKue MOJIEIN B CECMOJIOTHH 8 6 2
5 | Mogenu B3auMOJEHCTBUS 3JIEMEHTOB KOHCTPYKIIUI 12 6 6
6 | Monenu pazpyuieHus 12 6 6
7 | MoaenupoBaHue SKOHOMUYECKUX CUCTEM. Teopus 18 10 8
MOTOKOBBIX quarpamm doppecrepa
8 | CratucTUYECKHE METObI MOJICIUPOBAHUS 8 4 4
9 | DTamsl cucteMHOro MoenupoBanus. [IpoBenenue 3 4 4
HKCIIEPUMEHTOB HAa MOJEIIN
10 | O630p U3ydeHHOTO MaTepHalia U MIPOBEACHHE 3aUeTa 3.8 2 1,8
KonTtpons camocrostensHoit padoTs! (KCP) 6 - -
IIpomexyrounas atrectauus (UKP) 0,2 B -
Hmozo 108 54 47,8
2.3 Conep:xaHue pa3aejoB JUCHUILIUHBI
2.3.1 JlabopaTopHbIe 3aHATHA
No
HanmenoBanue dopma TEKyIIEero
pasnena Coneprxanue paszena
pasnena KOHTPOJIA
1 2 3 4
1 O611e Bonpochl
MOACIINPOBAHUA MO)IeJII/IpOBaHI/Ie KakK METOJ HaAY4YHOI'O Omnpoc 1o pe3yibpTaTam
no3Hanus. Kiaccudukanms mosernei. nabopaTopHOl paboThI




No

HaumenoBanue dopma TEKYILIETo
pasnena Coneprxanue paszena
paznena KOHTPOJIA
1 2 3 4
2 MonenupoBanue .
OO01ecucTeMHBIN TTOIXOT K
HKOJIOTUYECKHUX
MOJICJINPOBAHUIO 3KOJIOTHYECKUX CUCTEM.
IIPOLECCCOB U o IIpencraBnenue
BBeneHune B TEOpUIO pa3sMEPHOCTEN.
CHUCTEM WHAWBUYaJIbHOTO 3aJaHUs
[IpuMeHeHne NHTErpaJIbHBIX
peoOpa3oBaHuil.
3 Mopenu u OO0m1as MoJieTb PacpOCTPAHCHUS
METO/Ibl OIICHKH  |3arpsi3HstonuX BemecTs. [locranoBka
3arpsi3HEHUS OCHOBHBIX 33J1a4. BapnanuonHo-
aTMocdepsl, PA3HOCTHBIE METO/JIbI PEIICHUs 3a/1a4.
BOJHOM cpeapl U |[KOPpPEKTHOCTh MOCTAHOBKM HAaYaJIbHO-
IIpencraBnenue
MOBEPXHOCTHU KpaeBbIX 3aJ1a4 JIJIsl ypaBHEHUS TIEpPEHOCa
WHAWBUAYAJIbHOTO 3adaHU
3eMIIUd u 1uddy3un. MeTobl pa3pbIBHBIX
pemenwnii. Bepudukanus moaemnu.
OcaxaeHue 3arpsi3HAIOIIMNX BEIIECTB HA
PA3HOTHUITHBIE TIOJICTUJIAIOIINE
MTOBEPXHOCTHU.
4 Maremarnueckue |OCHOBBI MEXaHUKH JePOPMUPYEMOTO
MOJIEJIU B TBepaoro Tena. Pacnpoctpanenue Omnpoc 1o pe3ysbTaTaM
ceiicMoiorui.  |ympyrux BosiH. Onpejenenue 1mabopaTopHOii paboTHI
HANPsDKEHUH B 3eMHOM Kope u muTocdepe
5 Mogenu OCHOBBI TEOPUH IJIACTUYHOCTH.
B3aMMO/AelCTBUA | ITuHaMHUYECKHE U CTAIlHOHAPHEIE
KOHTaKTHBIC 33/1aui. MeTOoIbI peleHus Oripoc 1o pesyasTatan
SN1eMEHTOB A ' ABL P WHIWMBUAYAJIbLHOI'O 3aJaHus;
KOHCTPYKLMIA CTallMOHAPHBIX U HECTAIIMOHAPHBIX
KOHTaKTHBIX 33]1a4
6 Mopenu 3aa4u 0 TPEUIMHE U KECTKOM
pa3pylIeHHs BKJIFOYEHUU B yIIPYTOn
o Ompoc 1o pe3ysibTaTaMm
noJtyorpanuyeHHoi cpene. Kpurepuu
WHIAUBUYaJILHOTO 3aaHus
pa3pylieHus. DIeMEHTbl TEOPUH BUPYCOB
"BUOPONIPOYHOCTH
7 MonaenupoBanne
[ToToxu u pe3epByapbl. MoaenupoBanue
HKOHOMHUYECKUX . 9
SKOHOMHUYECKUX B3aUMOJICUCTBUI.
cucrem. Teopus Onpoc 1o pe3ynbraTam
Mopenb npon3BOICTBEHHO-COBITOBOTO 2
NOTOKOBBIX 1ab0paTOpHOI PabOThI
KoMIUIeKca. MoienupoBaHue JUHAMUKI
JIuarpaMm
Pa3BUTHS TOPOIA
doppecrepa
8 Craructuueckue |MojaenupoBaHue CllydailHbIX COOBITHH.

MCETOABI MOJC-

JINpOBAaHMUA.

[Toroxu ciay4aiiHbIx coObITHIA. [loTOKH
CIIy4aiHBIX COOBITHI C MOCIeAeCTBUEM.
MMuTallMOHHBIE MOJIEIIN CIIOKHBIX
CUCTEM.

Omnpoc 1o pe3yJsibTaTam
J1abopaTopHOH paboThI

OTanbl CHCTEM-
HOTO MOJIETTUPO-
Banus. [Iposene-
HUE YKCTIEPUMECH-
TOB Ha MOJICIH.

AnropuTMHU3aIMs MaTeMaTHYECKUX
Mozeien [InanupoBanue MalIMHHBIX
skcriepuMeHToB. OOpaboTKa 1 aHaIn3
pE3yJIbTaTOB MOAEINPOBAHUS

Omnpoc no pe3ynbraTam
J1abopaTopHON paboThI




IIpumepHbIe 3a1aHNus 1JIs1 JIAa0OPATOPHBIX padoT

Pazpen 1

MognenupoBanue Kak METOJ HAy4YHOIO IIO03HaHMs. Vcmosb30BaHHME MOJENMPOBAHMS IIPU
UCCIICJOBAHNY, IPOCKTUPOBAHUM W OKCIUIyaTaluu pasiauuHble cucreM. [lapamerpel u
XapakTepucTuku. MccienoBanue CBOMCTB CHUCTEMBI B IIPOLIECCE CUCTEMHOIO aHAJIM3a, CUHTE3
ontuMalibHOW cucteMbl. Kiaccudukanus mopneneil. Mojenu HENpepbIBHBIX U JAUCKPETHBIX
cucteM. JlerepMHUHUpOBaHHBIE M cTOXacTHueckue Mojenu. OOIue NPUHLIUIBI TOCTPOCHUS
MOJIeNIell CIIOKHBIX cucTeM. Bo3moxkHocT popManuszanuu OONBIIMX CUCTEM. AJIGKBATHOCTh U
3QPEKTUBHOCTH ~ MOJENU.  AHATUTHYECKHE,  YHUCICHHBIE,  CTATUCTUYECKHE  METOIBI.
CpaBHUTENBHBIN aHATIU3 METOJOB MOJCIUPOBAHHUS.

1) Peamusammst B cpeme Matlab moneneit ¢usznyeckux mporieccoB (KoieOaHUs CTPYHBI,
OJTHOMEPHBIH TEIUIONEPEHOC);
2) Peanmmusauus B cpene Matlab npocreiiieit Mogeny momymsnuy.

Pa3zgen 2

OO0mecucTeMHBI MOAXOJ K MOAETUPOBAHUIO SKOJIOTHYECKHX CHUCTeM. Mojaenu MNOMmysiuui.
Mopaenu macconepenoca. Beenenue B Teoputo pazmepHocteid. [IpeacraBnenne MaremaTuyecKoi
Mojzenu B Oe3pasmepHoM Buje. [IpuMeHeHue MHTErpanbHbIX MpeoOpazoBanuil. HTErpanbHbIe
npeoOpazoBanus Oypre u Jlamnaca u ux cBoucCTBa.

3) UccnenoBanue B cpeae Matlab wmomenn nuddysun (IBe TpOCTpaHCTBEHHBIE
MIEPEMEHHBIC) C PA3JIMYHBIMU TPAHUYHBIMU YCIIOBHSIMH,

4) HWccnenosanue B cpene Matlab moaenu nuddy3un ¢ yueTom aerpaganuu NpuMecH;

5) UccnenoBanue B cpene Matlab monmenn auddysum ¢ ydyeToM TpaBUTAMOHHOTO
OCeJlaHus;

Pasznean 3

OOmast Mozenb paclpoCTpAaHEHMs 3arpsA3HSAIONIMX BEINECTB. YPaBHEHHUS TMEpeHoca U
TypOynentHoi nuddys3un. Ypasuenus Hasoe — Ctokca. HectanmonapHsie 1 yCTaHOBUBIIHECS
nporecchl. [locTaHoBKa OCHOBHBIX 337ay nepeHoca U Juddy3un. TUnbl PaHUYHBIX YCIOBUH.
BapuanuonHo-pa3HOCTHBIE METOABI peuieHus 3aaad nepeHoca-auddys3uu. KoHcepBaTuBHBIE
MOHOTOHHBIE PAa3HOCTHBbIE CXeMbl. .KOpPpPEKTHOCTh NMOCTAHOBKM HAayaJIbHO-KPAEBBIX 3a1ad AJis
ypaBHEHUs TMepeHoca U AUPPy3uu (sl pazIUdHbIX 00JIacTel M TPaHUYHBIX YCIOBHM).
CpoiictBa u mnpezctaBieHus O-QpyHkuuu [lupaka. MeToabl paspbIBHBIX PELICHUH pelIeHUs
CTAIlMOHApHBIX 3aJa4 JJIs cllydas COCpPEelIOTOYEHHBIX HCTOYHUKOB. Bepuduxamus moxpenu
nepeHoca u auddysun npumecu. OcaxkaeHuE 3arps3HSIOMMX BEIIECTB HA Pa3HOTUITHBIE
MOJCTUIAIOIINE TMMOBepXHOCTU. (BeleHuMe CMEIIaHHBIX KpaeBbIX 3aJady K CUCTeMam
UHTETpalIbHbIX YypaBHeHHH. [locTpoeHue NpPUONMKEHHBIX PEIICHUH CHUCTEM HWHTErPalbHbIX
ypaBHEHMI (BHYTPEHHSS U MOTPaHCIOWHAs COCTaBIsAtoMeE petieHus). Gakropusanust QyHKIUA.
Teopembl 0 ¢dakTopuzanuu (yHKIUHA B BUAE CyMMBl U TMpou3BeAcHUs. Hopmammzarusi.
[Tpubnuxennas ¢dakropuzanus ¢GyHKIMA M Marpun-QyHKIMd. HHTerpagbHOe ypaBHEHHE
cBepTtku. Meron Bunepa — Xornda pemeHuss HHTETpajdbHbIX YpaBHEHUH HA MOIYIPSIMOI.

1) UccnenoBanue B cpene Matlab mogenu auddy3uu ¢ yaeToM KOHBEKIUY;

2) Ucnonwp3oBanus HHCTpyMeHTOB Matlab 1151 aHanmuTHUeCKUX IpeoOpa3oBaHui.

3) Pemenwue 3amgau muis ypaBHeHUS AUPPY3UH C UCTIOTH30BAHUEM BapHAIIMOHHO-PA3HOCTHBIX
METO/IOB;

4) Pemienue 3a/1a4 MaccorepeHoca YuCICHHO-aHAIUTUIECKUMHU METOIaMH;

5) Peamuzamus nBymepHoit momenu Auddy3um C ydeToM KOHBEKIIUH, OCAXKICHHUS U
Jerpajallii MPUMECH;



6) UncneHHO-aHAIUTHYECKOE PEIICHHUE 3aaull ISl TIOBEPXHOCTHOTO UCTOYHUKA;

7) Bepudukanus Moaear MUrpaiyi NpuMecH YMCICHHO-aHATUTHYECKMMU METOIaMU;

8) MHcmonp3oBaHue WHCTPYMEHTApHUs aHAIMTHYECKUX TNpeoOpa3oBanuii Matlab s
(bakTopuzauuu GyHKUKMN U MaTpUL-QYHKLIUN BTOPOTO MOPSJIKA;

9) Pemienne uHTErpajibHbIX YpaBHEHUH.

Pa3zpen 4

OcHoBbl MexaHuku aehopmupyemoro TBepaoro tena (CrutommHas cpena. Bunbl BHEMIHUX CuI,
TEH30pD HANpsOKCHWM. YpaBHEHMs JBW)KCHUS W PaBHOBECHs B KOMIIOHEHTax TEH30pa
Hanpsokenuidd. Tenzop nedopmanuu. OO000meHHbId 3akoH ['yka. YpaBHEHHS yHOpyroro
paBHOBECHsI U JIBU)KEHUS B IlepeMelleHusx). Pacnpocrpanenue ynpyrux BoiH (/{Ba Tumna BOJH.
IToBepxHocTHBIE BoJIHBI Penes. BonHbl JIgBa). OnpeneneHue HampspDKEHUH B 36MHOM KOpe U
auTtocdepe.

1) Omnpenenenuve BeKTOpa IOJHOTO HANpPsDKEHHWS B 3aJaHHOM TOYKE Ha ILJIOIIAJKE,
. . 2, 2
KacateJbHOM K LHJIMHAPUYECKOH MOBEPXHOCTH )~ +z~ =4 mpu 3aJaHHBIX KOMIIOHEHTaX

TEH30pa HaIPSKEHUS;
2) Haiitu Harpy3ky, KOTOpPOWl COOTBETCTBYET 3aJaHHas (YHKIUS HaIpsHKEHUN, HAapumep,
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3) Hccnenosath 3alavy KpydCHUA U IPU3MATHICCKOT'O 6pyca, SJINIMIITHYCCKOI'O CCUCHUA.

Pa3zgen 5

VYcnoBus TekydecTM M ynpouHeHHsA. (OCHOBHBIE COOTHOLIEHUS TEOPUU IUIACTHYECKHUX
negopmanuii. OCHOBHBIE COOTHOIIEHHUS TEOPUHM IUIACTUYECKUX TedeHWH. J(mHamuueckue u
CTallMOHAPHBbIE KOHTAKTHbIE 3agaud. MoJenu KOHTAKTHOTO B3aUMOAEWUCTBUS (YCJIOBUS B
o0nacTu KOHTakTa). MeToJpl pelleHHs CTalMOHApHBIX KOHTAaKTHBIX 3aaad. lIpuMenenue
UHTETpalIbHBIX NPeoOpa30BaHUI B HEOrPaHUYEHHBIX U MOJIYOrpaHUYEHHBIX 00JacTax. MeToabl
pelIeHNs HeCTallMOHAPHBIX KOHTAKTHBIX 3aj4a4. [lepexoa OT JMHAMUYECKHX K CTallMOHAPHBIM
3aJa4aM C MOMOIIBIO TPUMEHeHUs peoOpa3oBanus Jlamaca.
1) IlpumeHeHHe UHTErpaJIbHBIX MpeoOpa30BaHMUIi;
2) YucneHHoe oOpallleHHe HHTETpaIbHbIX PeoOpa30BaHMIi;
3) HaxoxxneHue pelieHne OJHOPOAHBIX YpPAaBHEHUM CTAaTUYECKOM TEOpUH YIPYroCTH B
CJIy4ae IJIOCKOrO HaIpPsKEHHOTO COCTOSHHUS;
4) Pacuer HanpspKeHUH B 3aJaHHOM TOYKE MOJYIUIOCKOCTH B CIIy4ae 3aIaHHOW Ha TpaHUIle
JIOKaJIbHOM HArpy3Ka, JEHCTBYIOLIEH IO YIIIOM.

Pa3znen 6

3amaud O TPEIIMHE U JKECTKOM BKJIIOYEHHMM B YIPYToHM MOJyorpaHuueHHoO# cpene. Kpurepuun
pazpyuienus (3Heprerudeckuil kputepuil ['puddurca, cunosoit kputepuii MpBuna. DineMeHTHI
TEOPUH «BHPYcOBY» BuOponpouyHocTH (Popmyna bertn. OCHOBHBIE COOTHOILICHHUS MEXITY
HanpsHKeHUsIMU U niepemereHus M. Kinaccupukanus «BUpycoB» BUOPOIIPOYHOCTH).
1) Monenr OecKOHEYHOW MJIACTUHBI €IMHUYHOW TOJIIMHBI C IEHTPAJbHOM IMOonepeyHou
TPELIVHOW;
2) OnmnpeneneHue KpPUTUYECKOW COKMMAIOIIEH CHJIBI JJI8  CTEPKHS C  LIAPHUPHO
3aKpeIIEHHBIMUA KOHI[AMU;
3) OmnpeneneHne MaKCUMaJIbHOTO TMporuba B CcepeIuHE paBHOMEPHO HarpyKeHHOMN
KBaJpaTHOM IIACTUHBI, IB€ CTOPOHBI KOTOPOI CBOOOIHO ONEPTHI, a JIBE JPYTUe 3alIeMIICHbI
meroaoM byOHoBa-I"anepkuna;
4) MoaenupoBaHHe TPOCTEUIINX «BUPYCOB» BUOPOIPOUYHOCTH.



Pasznen 7

Meton mMaTeMaTHUECKOro MOJEJIMPOBAaHUS B SKOHOMHKE. HekoTtopble Monenu (UHAHCOBBIX U
HPKOHOMUYECKUX IIPOLECCOB (MOJENIb pPABHOBECHS PHIHOYHOW HKOHOMHUKH, MaKpOMOJIEIb
9KOHOMHYECKOr0 pocTa, MOJENb pekiambl). Monens rinobansHoro passutusa k. @oppecrepa.
Ilotoku u pesepByapbl. MoaenupoBaHue 5SKOHOMMYECKUX B3aUMOAEHCTBUUA. Mogenun
3ama3qplBaHus. Mozenb HPOU3BOACTBEHHO-COBITOBOIO KOMIUIEKCAa (IIPOM3BOJCTBO, CKJIaJ
ONTOBOIl TOProBIIM, CKJaJ PO3HUYHOW peanuzauuu). MonaenupoBaHuEe IUHAMUKUA DPAa3BUTUS
ropoga. OnucaHue W aHaAJIU3 OCHOBHBIX XapaKTEPUCTUK (IPENNpUATHS, KWIOH QoHA,
HaceJICHHE).

1) Peanuzamms mpocTerIeit MoIeau peKiambl;

2) Peanu3auust MOAEeIM TOHKU BOOPYXEHUII;

3) Peanmsauus Monenu 3amas3/blBaHUs IE€PBOrO IMOPsAAKA A IMOCTOSIHHOTO BXOAHOTO

CUTHAJIA;

4) Peanu3anusi MOJENHM 3ala3[bIBaHUsl TIEPBOTO IMOPSIKA JJIS MMITYJBCHOTO BXOIHOTO
CUTHAJIA;

5) Peamuzanus Mojenel 3ama3jblBaHHUsS CTAPIIMX IMOPSIKOB JJIS IMOCTOSHHOI'O BXOJHOI'O
CUTHAJIA;

6) Peanuzanmsa Moaesneit 3ana3abIBaHus CTapurx NOpAAKOB I UMITYJIbCHOI'O CUTHAJIA.

Pasznea 8

MonenupoBanue ciaydailHbIXx coObiTuil. [ToToku ciydaiiHbiX coObiTuid. [loTOKM crmy4yaltHBIX
coObITHil ¢ mocneaeicTBueM. VIMUTAaMOHHBIE MOJENIN CJHOXHBIX JAUHAMUYECKUX CHCTEM.
OcHoBHble nOHATHA. [IpUHINIIBI 1 METOIBI TIOCTPOCHUSI UMUTALIMOHHBIX MOJEIEH.

1) Ouenka napaMeTpoB CIIy4alHOTO TIPOIIECCa;

2) OueHMBaHME NapaMETPOB IPU HATMYNU OLUIMOOK U3MEPEHNUS;

3) OOpaboTka 1 aHATU3 PE3YJIHTATOB CPEJCTBAMHU MakeTa Statistica.

Paznen 9

ANropuTMH3aNUs MaTeMaTHYecKux wmozenei [lmaHupoBaHMe MAITMHHBIX AKCIIEPUMEHTOB.
O06paboTka 1 aHATTN3 PE3yJIbTATOB MOJCIUPOBAHMS.

1) OGpaboTka 1 aHanmu3 pe3yabTaToB cpencTeamu Excel;

2) O0OpaboTKa 1 aHaJIU3 pe3yabTaTOB cpeicTBaMM rakera Matlab.

2.3.2 [IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
VY4eOHblil 1aH HE MPeyCMaTPUBAET KYPCOBBIX pabOT MO TaHHON JAUCIUILIUHE.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevyeHHs JAJIs1 CAMOCTOATENbHON padoThI
00y4aroIMXCH M0 JUCUMIIIIMHE

[TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUCHUST TUCIIUTLTAHBI
Ne Bun CPC T10 BBITOJIHEHUIO CAaMOCTOSTENbHOM paboThI

1 2 3

1 |[ToaroroBka k Tekymemy| l.baGemko B.A., ITaBnosa A.B., babemxo O.M., Esnroxumosa O.B.
KOHTPOJIIO, IIOATOTOBKA MaremaTrueckoe MOACIUPOBAHUC OKOJIOTHUYCCKHUX ImpoueccCoB
MHIUBHIYalbHBIX 3a[a—PACTIPOCTPAHEHUS  3arpA3HSIONMX  BEIIECTB. Kpacnomap: HM3x-Bo
Ky6I'Y, 2009.

2. ManukoB P.®. OCHOBBI MaTEMaTHYECKOTO MOJAEIUPOBAaHUS. M.:
lopstgass muams-Temekom, 2010. 368 c. [DaekTpoHHEIH pecypc]. -
Pexum noctyma: https://e.lanbook.com/book/5169.

3. IOgoBuu B.M. MaremaTtuyeckue MOJEIU ECTECTBEHHBIX HAayK.

HUN
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CII6.: Jlans, 2011. 336 c. + [DnexkTpoHHBIH pecypc]. - Pexxum mocryma:
https://e.lanbook.com/book/689.

Y4eOHO-METOIMYeCKHE MaTepHalibl Ui CaMOCTOSITEIBbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMU 370poBbs (OB3) npenocrapistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jlyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyLeHUsIMUM OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

2.5 CamocTosiTeIbHOE H3YYEeHHE Pa3/1esI0B AU CHUIINHBI

Lenbto caMocTOATENbHOW pabOThl SABIAETCA YINyOJeHHE 3HAHWW, IOIYYEHHBIX B
pe3ysibTare ayIuTOPHBIX 3aHITHH, BBIpaOOTKA HaBBIKOB MHIAMBUAYAIBHON padOThI, 3aKpEeIlICHUE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpeMs J1JaOOPAaTOPHBIX 3aHATHUI.

IIpumepHbIe 3a1aHUA ISl CAMOCTOSITEIbHOM Pad0THI

1. Pewuums 3a0ayy c ucnonvzosanuem cpeocme Matlab

(Di(xlaxzax:;);i = 1,2,3

[Tycth pynKUIMM " WX, X5 %;) SIBISIOTCSI TAPMOHHYECKUMH.

[Tpu xaxoMm yciioBuu GOpMYJIbI

1

0
u =@ +(r —az)%, ¥ =x]+X,+x;, a=const
i

OTIPEAEIISAIOT PellleHNne OJHOPOIHBIX ypaBHEeHUH JIsme?
2. Pewums 3a0ayy c ucnonvzosaruem cpedcms Matlab.

Ilycte u, v, w — KOMIIOHEHTBl BEKTOpa IEPEMEIICHUS, YIOBIETBOPSIOIIME OJHOPOIHBIM
ypaBHeHusaM Jlsme. [lokaszars, 4yTo GyHKIIUU

O =2u-——| y| Z-E
0z Ox

1 [ (ou ov (ﬁu 6w)
y +Zz
20-v)| "oy ox

DO, =2v

e X
2(0-v)| \0z 0oy oy Ox

1 ou oOv ow

o +—z| —+—+—
2(1-v) \ox oy oz

=2w

3

ABJIAIOTCA TAPMOHUYCCKHUMHU.
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3. Pewumo 3a0auy c ucnonvsoganuem cpedocms Matlab

Haiitu oOmiee perienne OqHOPOAHBIX YPABHEHUH CTATHUECKOW TEOPUU YIIPYTOCTH, CUUTAS
HAIMPSHKEHHOE COCTOSIHUE IUIOCKHUM, T. €. O, =0,; =05, =0

4. Pewuums 3a0auy c ucnonvsosarnuem cpeocms Matlab

HaiiTu o61uii BUJ| INIOCKOTO HAIPSKEHHOTO COCTOSIHUA (O3 = 0,;, =05, =0) B
LWIMHJPUYECKON cucTeMe KOOpAUHAT (7,,Z ), IPU YCIIOBUH, UTO

u,=u.(r,z), u, =u(r,z), u,=0.

5. Pewumb 3a0auy ¢ ucnonvzosanuem cpeocmes Matlab

HccnenoBaTh HOpMalbHblE MOJBI KPYIJoid MeMOpaHbl C 3aKpersieHHbIM Kpaem. [loctpouTh
n300pakeHHsI MeMOpaHbI IPH Pa3TMYHBIX HOPMAIBHBIX KOJICOaHHSIX.

IlepeyeHnb BONMPOCOB IS CAMOTIOATOTOBKH

Pa3zpmea 1.
Yto MOHUMAETCS MO MAaTEMAaTHYCCKON MOJICIIBIO?
Kakue Moaenu Ha3bIBarOTCS TUHAMUYECKUMH (CTATHUESCKUMU)?
Kakue moznenu Ha3bpIBatOTCS 1€TEPMUHUPOBAHHBIMU (CTOXACTUYECKUMU)?
Yto moHUMaeTCs 1Mo TepMUHOM "BepuduKkamus moaeau'?
[IpuBenuTe mpuMepsl, TEMOHCTPUPYIOIINE YHUBEPCATBHOCTh MaTEMAaTUUECKUX MOJEIIeH
Y TIPUHITUI aHAJIOTHH.

Nk W=

Pasznea 2.
1. TlepeuncnauTe OCHOBHBIE 3Tallbl MaTEMATUYECKOTO MOJEIUPOBAHUS (PU3UUECKOTrO
mporecca.
IIpuBenuTe npuMep NPOCTENIIEN MOJAEIN OJHOPOAHBIX MOMYJIALIAN.
3anuuuTe ypaBHeHHe BonbTeppa Moaenu XUIHUK-KEPTBA.
Chopmynupyiite nuddepeHanbHbIi 3aK0OH COXpaHEHUsI BELLIECTBA.
[TpuBeaute hopmysbl mpsMOro U 0OpaTHOro npeodpazoBanust Pypbe.
[Tepeuncnure ocHOBHBIE CBOMCTBA npeoOpa3zoBaHust Oypbe.
[TpuBenute popmyssl mpsiMoro U oOpaTHOro npeodpazoBanus Jlamaca.
[lepeuncnute OCHOBHBIE CBOMCTBA MpeoOpazoBanus Jlammaca.
C kakoil 1eJbl0 MHTErpalbHble NMPEoOpa3oBaHMs MPUMEHSIOTCS K HadalbHO-KPAEBbIM
3aayam?
10. JIs1 uero BBOASITCS Oe3pa3MepHbIe IepeMeHHbIe?

XN WD

Pa3nean 3.
3anummuTe ypaBHeHue TudPy3uu ¢ y4eTOM JIerpaaiiy BEIecTBa.

—_—

2. 3anummuTe ypaBHEHHUE IIEPEHOCA C yYETOM IPAaBUTALIMOHHOTO OCEIaHUS.

3. TlpuBeguTe ypaBHEHHE, ONHCHIBAIOIIEE HECTAMOHAPHBIM (YCTAaHOBHUBIIHMICS) IMPOIIECC
pacrpocTpaHeHHs IPUMECH € YUETOM IepeHoca u a1updy3uu.

4. IlpuBennTte OCHOBHBIE THIIBI TPAHUYHBIX YCIOBHM HA IMOJACTHIIAIONIEH TOBEPXHOCTH.

5. B ueM 3axirouaeTcs uues MeTo/1a Pa3pbIBHBIX PEIIECHUIT?

6. Codopmynupyiite Teopemy o pakTopuzanuu GyHKIIMU B BUJI€ CYMMBI (IIPOU3BEACHMUS).

7. 3anummure ypaBHeHue Bunepa—Xomnda.

8. aiite OnpeesieHue anmnpoKCUMaIu1 Pa3HOCTHOM 3agaveit HUCXOJTHON

muddepeHIaTbLHON 3a1a4H.
9. MaiiTe onpeneneHne YCTOMUYMBOCTH PA3HOCTHOM CXEMBI.
10. Yto Takoe KOHCcEepBaTHUBHAs pa3HOCTHAs cxema?
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Pazpea 4.

Uro Takoe cruiomiHas cpeaa’?

Chopmynupyiite 3akon ['yka.

3anummnTe ypaBHEHUS IBH>KCHHS M PaBHOBECHS B KOMIIOHEHTaX TEH30pa HAIIPSKEHUH.
3anuiuTe ypaBHEHHs YIPYTOro paBHOBECHS U ABM)KEHUS B IIEPEMEILCHUSX.

[IpuBeauTE OCHOBHBIC TUITBI TPAHUYHBIX YCIOBHUH.

[IpuBeaute nmpuMepsl ypaBHEHUMN, OINUCHIBAIOIIMX CTAllMOHAPHBIE U HECTAllMOHAPHBIE
IpoIiecchl B Ae(popMUpYyEMOM TBEPAOM TEIIe.

J1J1g 4ero cTaBsTCs yCIOBUS U3TyYCHUS?

ChopmynupyiiTe MPUHIIKIT MPEACTHLHOTO MOTIOMCHUS.

Hanummure ycnosue usnydenus 3omMmepdenbia B TPEXMEPHOM Cllydae.

0 BoJiHBI KaKHX THUITOB pacIpOCTPAHSIOTCS B 1e(OPMHUPYEMBIX TBEPABIX Tenax?

Pa3pea 5.

Yro takoe ynpyras nepopmanus’?

Uro Takoe muactudeckas aedopmarus?

Cdopmynupyiite ycioBus TEKy4ecTH.

Uro Takoe ynpounenue? Chopmynupyite yciioBust ynpouyHEHUs.

Yro HazpIBaeTCA MJIACTUYECKUM TEUECHUEM?

Urto Takoe KOHTAKTHBIE 3a/1a4u?

[TpuBenuTe npocTeiine NpUMepsl CTALIMOHAPHBIX U HECTALIMOHAPHBIX 3a1a4.
[TpuBenuTe npuMepsl yCI0BUI B 00JIaCTH KOHTAKTA.

Kakum 06pa3omM MOXKHO NEpedTH OT HECTAllMOHAPHOMN K CTallMOHAPHOH 3a/1aue?

0. KakoBbl ~ ycnoBusi NpUMEHEHUS UHTErpaJibHOro  mpeodOpazoBaHusi @Dypbe B

HCOTPaHNYCHHBIX U IMMOJIYOTPaHUYCHHBIX obnacTax?

Pa3zgen 6

[TocraBpTe 3amauyy 00 yCTAaHOBUBLIMXCS AHTUIIOCKMX KOJE€OaHUSAX  YIPYroro
HOJIYIIPOCTPAHCTBA, BBI3BAHHBIX BUOpalvell BHYTpEHHEH MIIOCKON TPELIHHBI.
Chopmynupyiite kputepuit ['puddurca.

B 4yem coctout xpurepuit paspymenus Upsuna?

Urto Ha3bIBalOT BUPYCOM "BHOPONPOUYHOCTH".

[TpuBeauTe npuMepbl BUPYCOB "BUOPOIIPOYHOCTH" NEPBOTO M BTOPOTO PoOJa.

Pa3znen 7.

B dyem cocTouT uaes MeTo1a MOTOKOBBIX THArpaMm?

3anuimuTe ypaBHEHUE YPOBHSL.

3anuimuTe ypaBHEHUE TEMIIA.

Kak MozpenupyroTcs 3amna3abiBaHusl.

PaccmoTpuTe mpumep 3anazabiBaHWsS BTOPOTO MOPSAKA Ui UMIYJIBCHOTO BXOJHOTO
YCIIOBHUS.

Pazpea 8.

Yro Takoe ciayyaliHble BenunHbl? [[puBenTe npuMepsl 3aKOHOB MX pacipeIeeHusI.
Kak onpenenstorcs napaMeTpbl SMIMPUYECKUX paclpeaeaeHui?

Yo Takoe cTaTUCTUYECKAs POBEPKA CTATUCTUYECKUX TMIIOTE3?

HasoBute 0CHOBHBIEC TPUHIUIIBI [IOCTPOCHUS UMUTALMOHHBIX MOJEIIEH.

[IpuBenuTe MeETONBI MAaTEMAaTUYECKOM CTAaTUCTUKH, HCIOJb3yEMBIC [UIS aHAJINA3a
pEe3yNnbTaTOB UMUTALMOHHOTO MOJIECIIUPOBAHMSL.
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Pa3zmen 9.

1. Yrto moHMMaeTCs MOJ AITOPUTMHU3ALUEH MOJIEITH?

2. OnumuTe TEXHOJIOTUYECKYIO LIETIOYKY BBIYMCIUTENIBHOTO 3KCIEPUMEHTa Kak CpelIcTBa
PELICHUS CIOXKHBIX MPUKIAIHBIX 3a]1a4.

3. KakoBa posib MallIMHHOTO SKCIIEPUMEHTA B IIpoliecce Bepu UK MOaeIu?

4. Tlepeuncnure BUAbI (HaKTOPOB B UMUTAITMOHHOM 3KCIIEPUMEHTE.

5. TlpuBeaute mpumep peanu3alydyd TEXHOJOTMH MaTEMaTHYECKOrO MOJICTHPOBAHUS IS

pEeLEeHNs TPOCTOM 3a1a4l MEXAHHUKH.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C ToukH 3pCHUA NPUMCHACMBIX MCTOIOB HCIIOJB3YHOTCA KaK TPAAWULUMOHHBIC 3aHATHA,
TaK M WHTEPAaKTHBHAs I0Jlaya MaTepHaja ¢ MYJbTHMEAWHHON cucteMoi. KommbroTepHble
TEXHOJOTUU B JAHHOM Cilydae OOECIeYMBaIOT BO3MOXKHOCTH PAa3HOIUIAHOBOTO OTOOPaKEHUS
QITOPUTMOB U JIEMOHCTPALIMOHHOTO MaTepHana. Takoe COYeTaHWE MO3BOJISAET ONTUMAIBHO
HCII0JIB30BAaTh OTBEACHHOC BPEMA U PACKPBIBATDL JIOTUKY U COACPIKAHUC JUCHUIIIIMHBI.

Llens nnabopamopnozo 3anamus — HAYYIUTHh NPUMEHSTH TEOPETUYECKUE 3HAHUS IPU
PCIICHNHU KOHKPECTHLBIX 3aaa4. Ha60paT0prle 3aHATUA TPOBOAATCA B KOMIIBIOTCPHBIX KJIaCcCaXx.

Tembl, 3aganust U BONPOCH! UISi CaMOCTOSITENBbHOW pabOThl MPU3BaHBI CHOPMHUPOBATH
HaBBIKKM ITOHCKa I/IH(l)OpMElIIHH, YMCHHA CaMOCTOATCIIBHO paClinupiaTb H YTJIY6JI$ITI> 3HaHUA,
HIOJTyYEHHBIE B X0JI€ Ta00PaTOPHBIX 3aHSITHH.

[Tonxon pa3dopa KOHKPETHBIX CUTyallMi IIMPOKO MCIOIb3YETCs KaK MPEroJIaBaTesIeM,
TaK W CTYIACHTAaMH IpU IPOBEACHUHU aHaIM3a pPE3y/IbTaTOB CaMOCTOSTEIbHOM pPaboOThL. DTO
00YCIJIOBJICHO TE€M, YTO B IPOLIECCE MOJEIMPOBAHMS YacTO BCTPEHAIOTCS 3aJaudl, Ui KOTOPBIX
€IMHBIX TOJXO0/0B He cymiecTByeT. Kakaas KOHKpeTHas 3ajadya IpU CBOEM MOJIEIMPOBAHUU
(uccnenoBaHMM) MMEET MHOXKECTBO TOJXOJOB, a 3TO TpeOyeT pa3dopa M OLEHKH LEJNoi
COBOKYITHOCTH KOHKPETHBIX CHUTYalMi. JTOT MOAXOJ OCOOEHHO HIMPOKO MCIOJb3YETCs MpHU
OTIpENIeICHUH JICKBATHOCTH MAaTEMAaTHYECKOM MOJIENH W PEe3ylbTaTOB MOACIHPOBAHHS Ha
OTJEJIbHBIX dTanax.

HpI/IMeHﬂeMafl TEXHOJIOTHUA KOJIJIEKTHUBHOI'O BSaHMOHeﬁCTBHﬂ B BHUJC OPraHU30BaHHOI'O
Jajora, peajan3yeT KOJUIEKTUBHBINA cloco0 00ydeHusl.

I'pynnoBble MHAMBHAYyalbHbIE 3adaHUsl (OPMUPYIOT HABBIKM HCCIEI0BATENIbCKON
paboThI B KOJJICKTHUBE.

O0mee
Ceme Bun Hcnonp3yemble MHTEpAaKTUBHBIE 00pa30BaTeIbHbIE
CTp KOJINYECTBO
3aHATUA TEXHOJIOTHH
4acoB
KomnbroTepHbI€ 3aHITHS B PEXUMAaX B3aUMOACHCTBUS
7 JIP «TIPENoAaBaTeNb — CTYACHT» U «CTYIEHT — CTYACHT» 14
(paznensl 2-3)

I[J'ISI Jiun ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMH 300POBBA IMPEAYCMOTPCHA OpraHU3anusd
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€KTpOHHOI\/'I IIOYTHI.

4. OneHo4YHbIe CPeACTBA JIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
arrecTanuu

Y4yeOHasi JAeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydeOHOTrO mpoliecca.
[Ipomiecc camocToATENbHONH pPabOTHl KOHTPOJHPYETCS BO BpeMs ayIUTOPHBIX 3aHATHH U
UHIMBUYAIbHBIX KOHCYyJbTauui. CaMmocrosTenbHas paboTa CTYAEHTOB MPOBOIUTCS B (hopMme
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U3Y4EHUS OTACIBHBIX TEOPETUUYECKUX BOIPOCOB I10 MPEIJIaracMoi JINTepaType.

@oHJ OLICHOYHBIX CPEJCTB AMCHUIIMHBI COCTOUT M3 CPEIACTB TEKYIIEro KOHTPOIS (CM.
CIIMCOK JIADOpaTOpHBIX paboT) U UTOTOBOW aTTecTaluu (3a4era).

B kayecTBe OLEHOYHBIX CPENCTB, MWCHONB3YEMBIX JUISI TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH, TpEAaracTcs IMepedeHb BOIPOCOB, KOTOPHIE MPOpadaThIBAIOTCS B IpoOIEcce
ocBoeHUs Kypca. JlaHHBII TepedeHb OXBaTHIBAET BCE OCHOBHBIC DPa3JeNibl Kypca, BKIIOYAs
3HAHUA, TTOJIYYaCMbIC BO BPEMs CaMOCTOSITEIIHbHOM pa6OTBI. KpOMe TOro, BaXHbIM 3JICMCHTOM
TEXHOJOTUU SBISIETCS. CAMOCTOSITENBHOE pEIHICHHE CTyAEHTaMH M cJada 3aJaHuid. ITo
MOJIHOCThIO MHAWBHIYyalbHast (opma oOydeHus. CTyOeHT paccKa3blBaeT CBOE pEIICHHE
IPENoAaBaTeio, OTBEYACT Ha JJOMOIHUTEIIBHBIE BOIIPOCHI.

OmeHka ycHmeBaeMOCTH OCYHIECTBISIETCS 1O  pe3yjibTaTaM: CaMOCTOSATEIBHOTO
BBINIOJIHEHUSI  JTaOOpaToOpHBIX  PaboOT, yYCTHOTO OmNpoca TMpPH  CAade  BBITOJHEHHBIX
CaMOCTOATCIIbHBIX 3aﬂaHI/II>'I, UHAUBUIYAJIbHBIX Ha60paTOpHBIX BaHaHHﬁ, OTB€TA Ha 3a4YCTC (Z[JISI
BBISBJICHUS 3HAHMWS W TIOHMMaHHS TEOPETUYECKOro Marepuana aucuuiuineel). [IpoBepka
WHJUBHIYAJIBHBIX 33JaHAA W YCTHBIM OIPOC II0 HMX pE3yJabTaTaM I103BOJISIET IIPOBEPUTH
xkomrereHuo [1K-4. CymecTBeHHBIM 3J1€MEHTOM 00pa30BaTEIbHBIX TEXHOJIOTHH SIBISICTCS HE
TOJIbKO YMEHHUE CTYJCHTa HAWTH pElICHHE MOCTABJICHHON 3a/laud, HO W JIOHECTH €ro JI0 BCEi
ayJIUTOPHU.

CooTBeTcTBHE KOMIIETEHIUI1, GopMHUPYyeMBbIX TPH U3YYEeHHH TMCUMILUIUHBI, 1 BU/I0B
3aHATHA

ITepeyeHn Buapbl 3anaruit DopMBbI KOHTPOJIA
KOMIETEHIMH J1a6. Ilp. | KCP | CPC
[1K-4 + + + |- Omnpoc mo pesynpraraMm ca-

MOCTOSATEIbHOU pa6OTBI;

n1abopaTopHOil paboTHhI;

3aJaHNM;

— 3auer

— Omnpoc 1nmo  pesyabTaTam

— Omnpoc mo  pesyiabTaTam
BBITOJIHEHUS]  MHIUBUIYaJIbHBIX

4.1 DoHJ O1IEHOYHBIX CPEaACTB AJisl MPOBECACHUA TEKYIIECI0 KOHTPOJIsA

TunoBbie KOHTPOJILHBIC 3aJaHUsl WJIH HHbIE MaTepHaJbl, He00XOAMMBbIC s
OLCHKM 3HAHWI, YMEHUH, HABBIKOB M (WJM) ONBITA JAEATEJbHOCTH, XapaKTepu3ylolme
3Tanbl (POPMHPOBAHUS KOMIIETCHIIHI B Npolecce 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

IIpumepsbl HHAUBUAYAJTBHBIX 3aIaHUI

I[J'I}I CTaTUYECKOM 3aJa4u O PACIIpOCTPAHCHUH 3arpA3HATONINUX BCIUICCTB

op  0p o’p 0¢p
Maﬁ‘Va—ﬂ §+y =M§(x—xi0,y—yj0)
(p(x,L)=0
G(p(x,O)ZO
y
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I/ie U — CKOPOCTh BETpa M0 OCH X, V —I0 OCU y, 4 — KodhduuueHT nuddy3un B HaripaBIeHUN

ocmu x u y, M — MOIIHOCTH TOYECUHOI'O HNCTOYHUKA, xl.o n yjo — KOOpAHWHaTbl TOYCYHOI'O

HMCTOYHHKA.
BapuanT 1

1. IlocTpoiiTe rpaduku opuruHaia pelieHus JUis pa3Iu4HbIX 3HAUYEHUN MapamMeTpoB 3aJaud,

UCXOJs U3 TOro, 4TO npeodpazoBanre Oypbe peuieHus: UMeeT BU/L:

Meiaxoek'(y_y()) sh k2 (L —Yo ) kl sh kzy - kz ch ka

<y<

vk, k shk,L—k,chk,L’ Y=Y

D=
Meiaxoekl(y—)’o) sh k2 (L —y) k] sh k2y0 _kz ch k2y0 y>y
vk, k shk,L—k,chk,L’ 0
) v +au(ue —iou)
I‘I[e kl :_’ k2 = '
24 2u

Pemienne ncxoqHOM 33124l MOYKHO TOJYYHTh, TIOCTPOUB YHCICHHO OOpaTHOE MpeoOpa3oBaHUe
Dypee:

o0

1 —iax
(P(%J’)Zg I CD(a,y)e do.

—00

2. Ioctpoiite pemenue 3aaa4n (1) METO10M MAaTPUYHOM MPOTOHKU U CPABHUTE €T0 C PEIICHUEM,
MOJIyYE€HHBIM B [IEPBOM 3a/IaHUU.

Bapuant 2

1. IlocTpoiiTe rpapuky opuruHaga peleHus Uid pa3IuvHbIX 3HAUEHUM MapaMeTpoB 3a/ayH,

ucxoada u3 Toro, 4to npeo6pa30BaHHe CDpre peuIeHud UMECT BUA!

Meiaxo ekl(y_J’O) Sh k2 (L — yO) kl Sh kzy - k2 Ch kzy

<y<
vk, k shk,L—k,chk,L T
b =
Meiaxoekl(y_yo) sh k2 (L —y) kl sh k2y0 _kz ch kaO y>y
vk, k shk,L—k,chk,L’ 0
y \/v2+4lu(’ua2—lau)
F)Ie kl = ~ k2 = ’
2 2u

Pemienne ucxoqHOM 33124l MOXKHO MOJYYHTh, IIOCTPOUB YHCICHHO 0OpaTHOE MpeodpazoBaHUe
Dypse:

o0

1 —iox
(p(x,y)=g I CD(a,y)e do .

—00

2. Iloctpoiite pemenue 3amaun (1) Meromom 3eiens W CpaBHUTE €ro C peUICHUEM,
MOJIYYCHHBIM B IICPBOM 3aJaHHUU.
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Nk

10.
11.
12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.

1.

IIpumepHbIii IepevYeHb BONPOCOB, BBIHOCUMbIX HA 3a4eT

[TonsiTe MaTeMaTU4YECKOM MOJENHM Kak CpeACTBa OTPaKCHUs PEaJbHOIO MHpa.
[Tapametps! u xapakrepuctuku. Kiaccuduxanus moenei.

Monenu oueHKH 3arpA3HEHMs OKPYXKAIOLIEH Cpebl.

OcHoBHOE ypaBHeHHs mniepeHoca W aAudPy3um npumecu. ['paHUYHBIE YCIOBHS
KpaeBOM 3a7aud TEOpUM pacupocTpaHeHus 3B (3arps3HsAOLIMX  BELIECTB).
MonenupoBaHue pa3InyHbIX TUIIOB KICTOYHUKOB 3B

[IpumeHeHne HHTETPAIBHBIX MPEe0Opa30BaHUM K PEIICHHIO 3a/1a4 TiepeHoca 3B
Merton pa3pbIBHBIX peLIEHUN

Metonp! ciBaHus

Bepuduxanus monenu. CBoiicTBa pemieHH ypaBHEHHs mepeHoca. MccnenoBanue
MOBEJICHUS PEIICHHS B PA3IMYHBIX HampaBieHus X (x>0), (x<0)

MopenupoBaHue IUIOLMIAIHBIX BBIOPOCOB 3arps3HSIOMIMX BellecTB. Perienue 3amau
pacpoCTpaHEHUs 3arps3HSIOLIETO BEIIECTBA C YYETOM OCEINaHMs HAa Pa3HOTHUIIHBIE
MOJICTUJIAIOIIME TIOBEPXHOCTH

BBenenue 6e3pa3MepHbIX apaMeTpoB IpHU PELICHUH 3a/1a4 pacipocTpaHeHus 3B
daxropuzanus GyHKIUN B BUIIE CYMMBI

daxropusauus GyHKUUN B BUIE IPOU3BEICHUS

Merton Bunepa-Xonga pereHuss HHTErpajJbHbIX ypaBHEHUI

WuTerpanbHble ypaBHEHHS CBEPTKH. MeTobl perenus

[TpuOnmkeHHOE  pelleHue  CUCTEM  HMHTETPAIbHBIX  ypaBHEHUH  3ajad
pacnpoctpaneHus 3B Ui pa3HOTUIIHBIX [TOACTUIIAIOIINX [TOBEPXHOCTEN
BapuannonHo-pa3HOCTHBIE METOJBI PEUICHUs 3ahad rnepeHoca u nudpdy3un 3B.
[TpuMeHeHne MeTo/1a pacIIeIUICHUs IIPU PEeIIeHUH 3a/1a4 nepeHoca u quddys3un 3B
BBenenne B MexaHuky aedopmupyemoro TBepAoro Tena. HampsokeHus u
nedopMaruu

CBs13b Mex 1y HanpsoKeHUsIMHU U JepopMmanusimMu. O000meHHbIN 3akoH ['yka
VYpaBHeHus IBUKEeHUS AehopMUpyeMoro Teepaoro reia B popme Komm

VYpaBHeHus IBIKEeHUS AePopMupyeMoro TBepioro Tena B popme Jlame

KoHTakTHBIE 33/1a41 B3aUMOJEHCTBUS JIEMEHTOB KOHCTPYKLIUN

MeTto/1b1 penieHnss KOHTaKTHBIX 3aa4

Monenu paspyuienus. 3ajada 0 BKIOUYEHUH B YIPYTOM Telle

3anava o TpemuHe B ynpyrom tene. Kpurepun pacnpoctpaHeHus TpeLyH
MonenvpoBaHHe CIOKHBIX CUCTEM. MaTeMaTnuecKkne MOJENH B SKOHOMUKE

Meroa norokoBbix nuarpamm doppecrepa. YpaBHEHNs YPOBHEW U TEMIIOB
MonenupoBaHue 3ana3abIBaHUN Pa3JINYHOTO MOPSAIKA

Monienb npou3BOICTBEHHO-COBITOBOTO KOMILIIEKCA

XapakTepUCTUKU CIy4ailHbIX TepeMeHHbIX. OOmas cxemMa CTaTHCTUYECKOTrO
MOJIETTUPOBAHUS

MonenupoBaHue ciiydyaiiHbIX siBIEeHUN. OLleHUBaHUE

Br16opounbIii METO

OTanel CUCTEMHOTO MOAEINPOBAHUA. ANTOPUTMHU3ALUs MAaTEMAaTHUECKUX MOJENIEN

IIpumepsl 3axa4 AJ1s1 3a4eTa

OHpe,Z[CJ'II/ITB IoJIoCy PEryjIApHOCTU )51 (I)aKTOpI/BOBaTB B BUIC CYMMBI:

K(oc):(

1
ol +4fo’ +64)

16



2. OmnpenenuTh IMOJIOCY PEryasipHOCTH M (DakTOpu30BaTh B BHUAEC NPOU3BEACHUS:

o’ +9
Klo)=——=
() 2,50 +3a+1

o’ +16
3. ®daxTopu30BaTh B BUJIE TpousBeaeHus: K ((x): #5
o+ 2o+
(oc2 +204 SXOLZ + 4)
4. dakTopu30BaTh B BUJIE Npou3BeneHus: K (OL)= ( T e IOX 5 1)
o~ +00+ o +

5. OmpenenuTh 007aCTh PETYISIPHOCTH U (PAKTOPU30BATh B BUIE MPOU3BEICHUS:

1
K(oc)= (cx2 +IXOL2 +4OL+5)‘

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
JJIS OCBOCHHS AU CHUILIHNHBI

5.1 OcHoBHas JinTepaTypa

1. JanunoB H.H. Maremaruueckoe monenupoBanue. KemepoBo: Kemel'Y, 2014. 98 c.
[DnexTponHEI pecypc]. - Peskum moctyna: http:/biblioclub.ru/index.php?page=book&id=278827.

2. ManukoB P.®. OcHOBB MaTeMaTH4yecKOro mojenupoBaHus. M.: I'opsuas auHus-
Tenexowm, 2010. 368 c. [DnexTpoHHbII pecypc]. - Pexxum JOCTYyTIA!
https://e.lanbook.com/book/5169.

3. FOnoBuu B.M. Maremarnueckue mojaenu ectecTBeHHbIX HayK. CII6.: Jlanb, 2011.
336 c. [DnexTpoHHbIH pecypc]. — Pexxum nocryna: https://e.lanbook.com/book/689.

5.2 JlonoiHuTeIbHAS JIMTEPATypa

1. Bba6emxko B.A., [TaBnoBa A.B., babemko O.M., EBgokumoBa O.B. Maremarnueckoe
MOJIEJIMPOBAHUE HKOJIOTMUYECKHUX IMPOLIECCOB PACIPOCTPAHEHMsI 3arps3HSIONIMX —BEIIECTB.
Kpacnonap: U3n-so KyoI'Y, 2009.

2. EmenssnoB A.A., BmacoBa E.A., Jlyma P.B. HMmurtanuonnoe wmojaenupoBaHue
HKOHOMHYECKHUX IporeccoB. M.: @uHaHCHI U cratucThka, 2009.

3. 3axapo 0.B. Maremaruueckoe MOJAEIUPOBAHUE TEXHOJOTUYECKUX CHUCTEM
yue6HOe mocobue. Momxap-Oma: TITTY, 2015. 84 c. [Dnexrponnsiii pecype]. - Pexum goctyma:
http://biblioclub.ru/index.php?page=book&id=477400.

4. Temam, P. Maremarndyeckoe MozenupoBaHHe B MEXaHHMKe CIUIOMIHBIX cpen / P. Temam, A.

Mupansuis. M.: U3natensctBo "Jlabopatopus 3uanuit”, 2014. 319 c. [OnekrpoHHbIH pecypc]. - Pexum
nmocryma: https://e.lanbook.com/book/50538.

.5.3 UnTepHeT-pecypcebl:

1. Mup wmarematmdeckux ypaBHenui EqWorld. http:// eqworld.ipmnet.ru
/ru/library.htm
2. ®dusnka, Xumus, Mmatrematuka. http://www.ph4s.ru/index.html

6. Ilepeyenbr MH(POPMALHMOHHBIX TEXHOJIOTHI, MCIOJIb3YyEeMbIX MPHU OCYLIECTBJICHUH
00pa3oBaTe/ILHOIO Mpolecca Mo AMCIUIIHHE

6.1 Ilepeyenbs MHGOPMALMOHHBIX TEXHOJIOTHH

— IlpoBepka WHAMBUAYANbHBIX 3aJaHU M  KOHCYJbTHPOBAaHUE IIOCPEACTBOM
ANEKTPOHHOMU MOYTHI.
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— MHcnonb3oBanue OJICKTPOHHBIX Hpe?)eHTaI_II/Iﬁ opu HOpPOBCACHUU JICKIIMOHHBIX U
1a00paTOPHBIX 3aHATHH.

6.2 IlepeyeHp HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecrieYeHus!

1. Onepaumnonnas cucrema MS Windows.

2. HNuterpupoBanHoe opucHoe npunoxenue MS Office.

3. IIporpamMMHOe oOecreyeHUe JUIsl OpraHU3allid  YIPaBIIEMOr0 KOJUICKTUBHOTO W
Oe3omacHoro aoctyna B HTEpHET.

4. MatemaTtnueckue nmakersl Matlab, Statistica.

6.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnekTponnas oubnmoreunas cucrema "FOpait" (http://www.biblio-online.ru).

2. DAeKTpoHHAs O6ubnmorevnas cucreMa "VHHUBEpCUTETCKAs oubnuorexa
ONLINE" (http://www.biblioclub.ru).

3. DnekrponHas Oubnmoreunas cucrema nznarenscrsa "Jlans" (http://e.lanbook.com).

4. Dnextponnas 6ubnuoreynas cucremMa eLIBRARY.RU (http://www.elibrary.ru).

7. MeToauveckne yKazaHus il 00y4aIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

Texymme 3ananus (CM. CIIMCOK J1a0OPATOPHBIX pabOT) JOJKHBI OBITh B YCTAHOBIJICHHBIC
CPOKH IPOJIEMOHCTPUPOBAHBI CTYICHTOM IPETOJIABATEIII0 BO BpeMs J1abOpaTOpPHOTO 3aHSATHS,
OpU 3TOM 3allMTa ITOKA3bIBAEMOTO TEKYIIETO 3aJaHusl WIM WHAWBUIYAIBHOTO 3aJaHHsI
MOJPa3yMeBaeT UAJIOT TPETOAaBaTeNsi M CTYACHTA, B IMPOLECCe KOTOPOTO CTYACHT IOJKEH
POKOMMEHTHPOBATh IPEJICTABICHHBIC PE3yIbTaThl M OTBETUTh HAa BOIMPOCHI MPETOAABATEINS,
ecJIi TakoBbIe OyayT uMeThes. [1o pesynapTaram Oecepl 3amuinaeMoe 3aaHue wia padbora 1udo
MPUHUMAETCS, TUOO JAI0TCS PEKOMEHJAIMH 0 JOBEICHUIO €€ 0 HaJJIeXkallero Buia, Mmocie
Yero Ha IMOCIIEAYIONIEM 3aHATHH ITPOUCXOIUT €€ TIOBTOPHAS 3aIlUTa.

5. MarepuajJbHO-TeXHMYECKOe o0ecnevyeHue TUCHMIINHBI

MarepuanbHO-TeXHUYECKOE 00ecredeHne JUCIUIUINHBI U
No Bup pabor
OCHAILIEHHOCTh
1. JlaGoparopHble KoMIIBIOTEPHBIN KJIACC, YKOMIUIEKTOBAHHBIM KOMIIBIOTEpAaMHU C
3aHATUSA JUIEH3UOHHBIM IPOTrpaMMHBIM OO€cleueHueM, HeoOX0oAuMOon
Mebenbio (A0CKa, CTOJIBI, CTYIbS).
(aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. I'pynmoBsie Ayautopus  JUIl  CEMMHApCKUX  3aHATUH, TPYIIOBBIX U
(MHOUBHAYaATbHBIE) | UHAUBUIYATbHBIX KOHCYJIbTAIHH, YKOMILUIEKTOBAaHHBIE
KOHCYJIbTAlIUH HeoOxoaumol  mebenbio  (AOCKa,  CTONBI,  CTyJdbA) H
JIEMOHCTPAaLlMOHHBIM 000py1I0BaHHEM
(aymuropuu: 129, 131).
3. Texymmii Aynuropust Uil CEMUHApCKMX 3aHATUM, TEKYIIEro KOHTPOJIS U
KOHTPOJIb, MIPOMEKYTOYHON aTTecTaluu, YKOMIIJIEKTOBaHHas HE0OXO0JUMOMN
MIPOMEXKYTOUHAs MeOenblo (oCKa, CTONbl, cTynbs) (ayautopuum: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMIBIOTEPAMHU C JUIIEH3UOHHBIM IPOTPaMMHBIM 00eCTieYeHUEM U
BBIX0/10M B uHTepHET (106, 106a, A301)
4. | CamocrostenpHas | KabuHer 1 caMOCTOATENbHOM  pabOThl,  OCHAICHHBIH
pabota KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHHUS K CETH
«MHTepHEeTY, MPOrpaMMOil 3KPAaHHOTO YBEIWYEHHs, 00ECTICUeHHBIH
JIOCTYTIOM B O3JIEKTPOHHYIO HH()OpPMaIMOHHO-00pa30BaTEIbLHYIO
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MaTepI/IaJ'II)HO-TCXHI/ILIeCKOC obecmneuenue JUCIHHUITIIMHBI 1

No Bua pabor
OCHAII[EHHOCTD

Cpelly YHUBEpPCHUTETa, HeoOXoAumoi wmebenbpio (I0CKa, CTOJbI,
CTYJIb).
(Aymuropus 102a, yuTaabHBIN 3a).

Peanmauml KypcCa npceamnojiaracT HaJImiu¢ MUHUMAJILHO HeO6XOILI/IMOFO U1 peajindaliun
JAaHHOW TPOTPaMMBbl TEPEYHS MaTepHAIbHO-TEXHUYECKOTO OOecredyeHus:: ayAuTOPHH,
000pyI0BaHHBIE BUACOMPOCKIIMOHHBIM 000pyI0BaHUEM IS Tipe3eHTanui (1uppoBoi MPOEKTOp,
9KpaH, HOYTOYK); KOMITBIOTEPHBIE KJIACCHI AJIS TPOBEICHHS JTA0OPATOPHBIX 3aHATHA.

KomnbrotepHas noanepxka ydeOHoro nporuecca no Harnpasienuto 01.03.02 [Tpuknagnas
MareMaTuka # HMHpOpMaThka oOecleuuBaeTcss IO BceM JucHUIUIMHaM. DakynbTer
KOMITBIOTCPHBIX TEXHOJIOTHH U HpHKJIaI[HOI;'I MaTEeMaTuKH, OCHAIICH KOMIIBIOTCPHBIMHU KJIACCaAMU,
yCTaHOBJICHA JIOKAJIbHASI CETh, BCE KOMIIBIOTEPHI (paKyJIbTeTa MOIKIIOUCHBI K ceTH VIHTepHeT.

19




