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1 Hesan u 3a1a4u M3y4YeHNsl JUCHUUTLTHHBI
1.1 llean ocBOeHUS TUCHHUILIHHDI

Jucuunnnza «MaTteMaTu4eckoe MOAEIMPOBAHNE IPUPOJHBIX U TEXHOT€HHBIX OOBEKTOB U
IIPOLIECCOB» CTABUT CBOCH LIEIBbI0 OCBOCHME METOJIOB IOCTPOCHHUS MATEMaTHYECKMX MOJIEINIECH,
OIKCBIBAIOLINX OCHOBHbIE OCOOCHHOCTH ()YHKLIMOHMPOBAHUS KOJIOTMYECKUX, IKOHOMUYECKUX
U TEXHOJOTMYECKHX CHCTEM; MOATOTOBKY K BBIOOPY ONTHUMAJIBHBIX MOAXOJOB K IOCTPOCHHUIO
MoJiesiell B COOTBETCTBYIOIIEH 00IaCTH MPAKTHKH.

Llenu AMCHUIITUHBI COOTBETCTBYIOT (hopmupyeMbiM komnereHnusam [1K-1, ITK-2.

1.2 3agaun AMCHUILIMHEI

OcHOBHBIE 337]a4H TUCIUILIAHBIL:

— YCBOEHHE OCHOBHBIX UJIEH U MOAXO0I0B K NOCTPOCHUIO MAaTEMaTHUECKUX MOJIENIEH;

— 3HAKOMCTBO C OOIIMMH TPHHIMIIAMA W KOHKPETHBIMH METOJAaMU IOCTPOCHHS H
HCCJIEIOBaHMS MATEMaTUYECKIX MOJIETICH pa3IuYHbBIX CUCTEM;

— oOyueHne MerojgaMm QGopMalu3aliy, aJTOPUTMH3AINK W peaju3alid MOJENeH Ha
OBM.

1.3 MecTo JTUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuunnuHa «MaTtemMaTnyeckoe MOJIEIMPOBAHUE NIPUPOIAHBIX U TEXHOTEHHBIX 00BEKTOB
U TpoleccoB» oTHocuTca K «OOs3atenbHas yacTh» brnoka 1 «/ucuuIinHbl (MOIYIIH)»
y4eOHOro IJIaHa.

Kypc sBisieTcs eCTeCTBEHHBIM MPOJOIKEHHEM UYHUTAEMBIX paHee KypCOB U COACPKHUT
CUCTEMATUYECKOE M3JI0KEHHE OCHOBHBIX IOHSATUH UM TMPUHLUIIOB MaTeMaTUYECKOTrO
MOJICJIMPOBAHUS, MPUMEPHI MOCTPOCHHUSI MAaTEMAaTHUECKUX MOJENel HEKOTOPBIX MPOIECCOB U
SABJICHUM W METOIbl HCCleoBaHus JTHX wMoxaened. Kypc momkeH cinyxuth 0a3zod s
dbopMUPOBaHHS HABBIKOB MAaTEMaTUYECKOTO MOJICIUPOBAHUS B PA3IUYHBIX PUKIATHBIX
obmactsax. JlaHHas JuUcHMIUIMHA HaWOoJee TECHO CBs3aHA C TeopHeld OOBIKHOBEHHBIX
mubdepeHIaNbHBIX YPaBHEHUH U YPaBHEHUSAMU MAaTEMaTHUECKON (DUBHKH.

Teopernueckoit 0a30i UIsI OCBOEHUS JUCHMIUIMHBI  SIBIISIIOTCS  MaTeMaTHYECKHE
JUCLUIUIMHBL: MaTeMaTHYeCKUH aHanu3, OOBIKHOBEHHbIE Iu(QepeHIranbHble ypaBHEHHUS,
YpaBHEHUS MaTeMaTU4YeCKOM (U3HMKHU, TeOopusi BEPOSTHOCTEH M MaTeMaTUyecKas CTaTUCTHKA,
UCCIIeIOBaHME olepaluil B 00beMe, IPeyCMOTPEHHOM Ul COOTBETCTBYIOIEMY HalpaBJICHUIO
MOJTOTOBKHU.

1.4 IlepeyeHbp TIUIAaHHMpPYeMBIX Ppe3yJbTAaTOB O0y4YeHHUS] 1O JMCHHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00Pa30BaTeJbLHOM IPOrPaMMBbI

[Tporpamma onpezenseT o0l 00bEM 3HAHUM, TO3BONISIIOIINN chOPMUPOBATH Y CTYIEHTA
LIEJIOCTHOE MPEJCTaBICHHE 00 OCHOBAaX MOJIXOAAX K IMOCTPOCHUI0 MaTEeMaTHYECKUX MOAEIEH,
o0ecreynBaroIuX IUPOKUM CIEKTP UX TPUMEHEHUH.

ITocne n3ydeHuss JUCUUIUIMHBI CTYAEHTHI JOJKHBI:

— 3HATh MPHUEMBI, METO/BI, CIIOCOOBI (hOopMaTH3aIlMi 0OBEKTOB, MPOIIECCOB, SIBICHUN U UX
KOMIBIOTEPHON peann3alii, JOCTOMHCTBA U HEIOCTATKH PA3IMYHBIX CIIOCOOOB MPEACTABICHUS
Moneneﬁ CHUCTEM Ha ypOBHe, JOCTATOYHOM JIs1 UCITOJIBb30BaAHUA B HpaKTH‘IeCKOﬁ JCATCIIbHOCTH,

— YMEThb CTPOUTH U BepUDHUIIMPOBATH MPOCTEHIIINE MOJIEIIH CUCTEM U MPOIIECCOB;

— BJIAJICTH MGTO)IOHOFHGﬁ 158 06HII/IMI/I HpI/IHHI/IHaMI/I HOCTpO@HI/IH MaAaTEMAaTHUYCCKUX Moneneﬁ
00OBEKTOB M CHCTEM, a TAaK)KE€ METOJaMH aHallu3a W CHHTe3a (HEOOXOAMMO 3HATh MPUHIIMITHI
MOJICIUPOBAHUS, KJIaCCU(DHUKAIIUIO MOJIETIEH CUCTEM M CIIOCOOBI UX TIPEICTABIICHNUS ),

N3yuenne nanHON ydeOHOM AMCIUIUIMHBI HAIMPaBICHO HAa OBJIAJIEHHE OO0YYaIOIIUMCS
CHG}IYIOHII/IMI/I KOMIICTCHIIUAMM:



IIK-1 Cnoco0en pemarb axKTyajJbHble W 3HAYMMbIe
MaTeMATHKHU U HHPOPMATUKHU
NIIK-1.2 (06.016 A/30.6 3n.3) IIpenmeTHas 001acTh MPUKIATHON MaTEeMATUKU U
UHPOPMATUKU
NIIK-1.3 (40.001 A/02.5 3n.1) Lenu u 3amauu MPOBOJAMMBIX HCCIEIOBAaHUN H

pa3paboTOK, 3HAYMMBIE 33a4i MPUKIIAIHOW MaTEeMaTHKU U HUHPOPMATUKU

3aJa4d  NMPHUKJIATHON

3HaTh

Ymern HNIIK-1.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOAHBIC JaHHbIE NPU PELICHUU

3aj7a4 B 00JIACTH MPUKIIAJTHON MAaTeMAaTUKU ¥ HH()OPMATHKH

Baagers UIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenwe HaOMIOACHUH M HW3MEPCHH,
COCTaBIICHUE WX ONMHUCAHWA U (POPMYIHPOBKA BHIBOJOB IMPHU aHAIHM3E PEIICHUN
3aj1a4 MPUKJIAHOW MAaTeMaTHKU U UHPOPMATUKA
WIIK-1.8 (40.001 A/02.5 [Ip.2) JlesTenbHOCTD, HAIIPaBJICHHAS Ha PEUICHHUE 3a71a4
aKTyaJbHbBIC ¥ 3HAYMMBIC 3a-7a4d MPUKIIAJHON MaTEeMAaTUKU U HMH)OPMATHKH aHa-
JUTHYECKOTO XapaKTepa, MPeaIoiararoiix BEIOOp U MHOTOOOpa3ue aKTyalbHBIX
CHOCOOOB pelICHHS 33124
nK-2 Cnoco0eH aKTMBHO Y4acTBOBATb B HMCCJIEIOBAHHNHM HOBBIX MATeMAaTH4YeCKHUX
Mojieieii B eCTeCTBEHHBIX HAYKAaX

NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061aCTh U METObI MATEMATHYECKOTO

MOJICTTMPOBAHUS B €CTECTBEHHBIX HayKax

UIIK-2.4 (40.001 A/02.5 3un.4) Meronbl NpOBEACHHUS OSKCICPUMEHTOB H

HaOmronenuii, 0000mennss u o0paboTku MH(OPMAIMK B HCCICIOBAHUN HOBBIX

MaTeMaTHYECKUX MOJICJIeH B €CTECTBEHHBIX HayKax

3HaTh

Ymersn UITK-2.6 (06.016 A/30.6 V.1) AHanu3upoBath BXOJHbIE IaHHbIE PU TPOBEACHUU

I/ICCJIGIIOBaHI/If/'I MATEMAaTHYCCKUX MOIIGJIGIZ B CCTCCTBCHHLIX HAaYyKax

Baagers UIIK-2.10 (40.001 A/02.5 Ta.2) IlpoBenenue HaOMOIEHUH U HU3MEPEHUH,
COCTaBJICHUE UX OINUCAHUH U (OPMYJIHUPOBKA BBIBOJOB IPH IPOBEIECHUU

I/ICCJ'IGI[OBaHI/II\/'I MATEMAaTHYCCKUX MOI[CJ'ICﬁ B CCTCCTBCHHBIX HayKax

Pe3ynbrarel 00y4yeHHs] TO AMCLUHMIUIMHE JOCTHTAIOTCA B paMKax OCYIIECTBIEHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENBbHOM paboThl O0OydyaromMxcsi B COOTBETCTBUU C
YTBEPKACHHBIM YYEOHBIM IJIAHOM.

KOH 1 HAaUMCHOBAHUE UHJUKATOpaA Pe3yHLTaTBI O6y‘IEHI/I$[ 0 AUCLUIIINHC

ITIK-1 CnocoGeH pemath akTyaibHbIE U 3HAUUMBbIE 33J]auil PUKIAJHON MaTeMaTUKH U
MH(OPMATUKH

MIIK-1.2 (06.016 A/30.6 3u.3) Ilpeamersas | 3gaer: CHOCOOBI HCIOJB30BAHUS COBPEMEHHBIX

obnactb  NPMKNAHOH — MATEMATHKM M | neronoB JUIsl PEICHHS HAYYHBIX M MPAKTHYECKHX
MH()OPMATHKH

HIIK-1.3 (40.001 A/02.5 3m.1) Lenu u 3amaun
NPOBOJMMBIX ~HCCJIEJOBaHMH ¥ pa3paboTok,
3HAYMMBIC 3aJaudl TPUKIATHOH MaTEMAaTUKH W
MH()OPMATHKH

HIIK-1.6 (06.016 A/30.6 Y.1) Anamu3upoBarb
BXOJIHbIE JaHHbIC NPH PEIICHUHU 3aja4 B 00J1acTH
MPUKJIAJIHONW MaTeMaTHKU 1 HHPOpMATHKU
HUIIK-1.7 (40.001 A/02.5 Tn.2) Ilpoenenue
HaONIOZCHUH W M3MEpeHHi, COCTaBICHUE UX
onucaHuii W (GOPMYIHPOBKA BBIBOJOB IpH

3aja4; TPHUHIMIBI BHIOOpPA METOJOB U CPE/CTB
M3yYECHUS MAaTEMATUYECKON MOJIENN; MOAXOIbI K
BepUpUKALIMU MOJENEH U OIeHKE 3aTpaT Ha UX
peanu3anuyio; MaKeThl MPUKIAJAHBIX TPOrpaMm,
HCIIOJIb3YEMBIE IIPU IOCTPOCHUHU MOJENEN

Ymeer: CTpOUTh MaTeMaTHYECKHUE MOJEIU U
OLICHUBATh HUX aJ€KBAaTHOCTb, COJEP>KATEIBHO
WHTEPIPETUPOBATH PE3YIbTATHI

Baageer: HaBBIKAMH aHaJin3a, COIIOCTAaBJICHHA H
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KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA

P€3yJ'II>TaTI)I 06yquI/I${ 0o AUCHUILINHC

aHanu3e pelieHui 3a1a4
MaTeMaTHKH 1 HHPOPMATHKA
HIIK-1.8 (40.001 A/02.5 [p.2) JleATenbHOCTH,
HalpaBJICHHAs. Ha PCIICHHUE 3a/1a4 aKTyallbHBIC U
3HAYNMBIC 3a-7aud TPUKIATHON MATeMaTHKH H
WHPOPMATUKK  AHAJIWTHUYCCKOTO  XapakTepa,
MpPEJNOaralonMx BBIOOp M MHOroodpasme
aKTyaJIbHBIX CIIOCOOOB PEIICHHS 3a/1a4

MIPUKIaIHON

0000IIeHNsT  pPe3ylIbTaTOB TEOPETUYECKUX U
NPAaKTUYECKUX MCCIEJOBAaHUN B IPEIMETHOM
00J1aCTH; OCHOBHBIMHM METOJIaMHU HUCCJIE0BAHUS U
MaTeMaTHYECKUX Mo/IelIe; HaBBbIKAMHU
CoJIepKaTeIbHON MHTEPIIPETALUU PE3YIIbTATOB;
HaBBIKAMHU MCII0JIb30BaHMs MAKETOB MPUKIIAJAHBIX
porpaMM Jiisi oOecrieyeHus IMpouecca MOJAEIH-
pOBaHUs

IMK-2 CriocoGeH aKTUBHO y4acTBOBATh B UCCIEAOBAHUN HOBBIX MATEMAaTHICCKUX MOJIETICH B
€CTECTBEHHBIX HAYKAX

HIK-2.1 (06.016 A/30.6 3u.3) IIpenmerHas
obnacTb 7 METOZBI MaTeMaTHIeCKOro
MOJICIIMPOBAHUS B €CTECTBCHHBIX HAyKaX
HUIIK-2.4 (40.001 A/02.5 3un4) Metoasl
NPOBEICHUS OJKCIEPHU—MEHTOB M HaOJIIOJCHUH,
0000—1eHnss u 00paboTku uHOpMAaLUH B
UCCIIeJIOBaHUH HOBBIX Mare—MaTHIeCKUX
MOJIEJIEH B €CTECT—BEHHBIX HAyKax

HIIK-2.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBathb
BXOJHBIC JaHHbIE npH NPOBe-JCHUH

3HaeT: TeMaTHYECKHE CETeBbIE MHPOPMALIMOHHBIC
pECYPCBI; COBPEMECHHBIE TEHICHIMM DPA3BUTHUSA
HAYYHBIX W MPUKJIAIHBIX JTOCTHKECHUN B 00JIACTH
MaTEMaTHYECKOI0 MOJIEIMPOBAHUS.

Ymeer: opranu3oBatb 3(PQPEKTUBHBIN MOUCK
uHpopMalMu 1O  OpeIMeTHOW  00JacTy;
UCIIONIb30BAaTh DJIEKTPOHHBbIE OUOMUOTEKH IS
yrayOIeHHs 3HAHHH 110 MPEJAMETHOM 00J1acTH;

UCCIEN0BAaHUM ~ MAaTeMAaTHYECKUX MOJCIEH B IUIAHUPOBATb OJOTallbl CO3AAHHUA H BepI/I(bI/IKaI_II/II/I

€CTECTBEHHBIX HayKax MOJIEIH
HIIK-2.10 (40.001 A/02.5 Tn.2) IIposenenue »

b y Buaaneer: HaBbIKaMu paboThl ¢ MHGOpMaNUEn u3
HaOMIOMEHUIT W W3MEPeHWH, COCTaBICHHE WX
ormcanmii #  opMyHpoBKa BHIBOIOB Tpw | PA3IAYHBIX HCTOYHHUKOB (Te4aTHpIX,
MPOBEJACHUU HCCIEAOBaHUN  maTemaTudeckux | JJICKTPOHHBIX, CeTeBbIX); HaBbIKaMH OIICHKH BBI-

MOJIE/ICH B €CTCCTBCHHBIX HayKax YHUCIUTEIBHON CII0KHOCTH MOJICIIN,

IIponiecc ocBoeHMsI TUCHMIUIMHBI «MaremaTuyeckoe MOJEIMPOBAaHUE IPUPOJIHBIX U
TEXHOT€HHbIX OOBEKTOB M IIPOLECCOB» HAIpPABJIEH Ha MOJIY4YEHHUS HEOO0XOAMMOro oObema
3HaHu#, orBedaroux TpebdoBanusiM PI'OC BO u obecrneynBaromUX YCHELUIHOE BeJICHHE
OakanaBpoM TPOM3BOJACTBEHHON M Hay4yHO-MCCIIEI0BAaTENbCKOW JESATENbHOCTH, BIIaJCHHUE
METOAMKON (OPMYIUPOBAHUS M PEIEHUs NMPHUKIAIHBIX 33]a4, a TaKKe Ha BIpaOOTKY yMEHUMH
MPUMEHSTh Ha IPAKTUKE METO/IbI MPUKIIATHON MAaTEMATUKN U HH()OPMATUKH.

PesynpraTthl 00yueHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBIECHHUS BCeX

BHUJIOB KOHTAaKTHOM ¥ CaMOCTOSTEIBHOW pabOThl OOydYarOmUXCSd B COOTBETCTBHHM C
YTBEPKJACHHBIM Y4EOHBIM IJIAHOM.

NuaukaTopsl  JTOCTHOKEHUS  KOMIICTCHIIMA  CYUTAOTCS  C(OPMUPOBAHHBIMH  TIPU
JTOCTHKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB OOyUEHHUSI.

2. CTpyKTYypa M cojiepKaHue TUCIHUTIHHBI.

2.1 Pacnpenenenue TPyI0EMKOCTH AUCHHUILIMHBI IO BUIaM padoT

OOmass TPyIMOEMKOCTh JTUCIUIUIMHBI ~ COCTaBIsAeT 2 3a4eTHBIX CJAWHHIBI, 72

akageMudecknx daca. Kypc «MareMaTHdeckoe MOJISIIHPOBAHME NMPHPOIHBIX M TEXHOTEHHBIX
00BEKTOB U TPOIECCOBY» COCTOUT M3 JTaOOPATOPHBIX 3aHATHM, COMPOBOXKIAEMBIX PETYISIPHON
WHAUBUAYAIbHON paboToil mpemogaBaTeNss cO CTYACHTaMH B TIPOIECCE CaMOCTOSTEIbHOMN
paboTsl. [IporpamMmoii TUCITUTUIMHEI PEAYCMOTPEeHBI 34 Yaca 1ab0paTopHBIX padoT.



Bcero

Cemectp

Bun yue6Hoit paboThI 4ACOB (qa7cm)
KonrakTHas padota (Bcero) 40,2 40,2
B ToMm uncie:
3aHATHSI JTCKIIMOHHOTO TUIIA — —
3aHATHS CEMUHAPCKOTO THITA (CEMHUHAPHI, TPAKTHICCKUE
3aHATHS) B -
JlabopatopHble 3aHATHUS 34 34
HNnasi koHTaKTHAs padoTa:
KonTpons camocrositensHoi pabotsl (KCP) 6 6
ITpomexyrtounas arrectauus (MKP) 0,2 0,2
CamocrosiTeibHasi padoTa (BCero) 31,8 31,8
B ToM yucne:
Kypconas pabora - —
[TpopaboTka y4eOHOro (TEOPETUIECKOTr0) MaTepuaia 19 19
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 12,8 12,8
KonTpoas: 3auer
O0wuas Tpy10eMKOCTh yac. 72 72
B TOM WHCIe KOHTAKTHad | ., 40,2
padora
3a4. e/l 2 2

2.2 CopepxxaHue TUCHMILINHBI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " X TPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Paznensl quciuninHel, n3ydaemseie B 4 cemectpe.

[Tpumeuanue: JIP — naboparopusie 3anstus, CPC — camoctosarensHas pabota crynenta, KCP —

KOHTPOJIMPYEMasi CAMOCTOSITENbHAs padoTa.

2.3 Copaep:xanue pa3/iei0B JUCHUILINHBI:

KonnuecTBo yacos
Ne Haumenoanune pasnenos AymuropHas | Bueaymuropias
Bcero pabota pabota
JIP CPC
1 | O0mue BOIpOoCkl MOICTHPOBAHHS 4 2 2
2 | MoaenupoBaHHe YKOJIOTHYESCKHUX MPOIIECCOB U CHCTEM 6 4 2
3 Moaenvn W METO/IbI OLIEHKH 3arpsi3HEeHHs aTMOC]ephbl, 8 4 4
BOJTHOM CpeJibl 1 TOBEPXHOCTH 3EMJIH
4 | MareMaTHYeCKrue MOJEIH B CEHCMOJIOTHA 8 4 4
5 | Monenu B3anMOIeHCTBUS AIIEMEHTOB KOHCTPYKITHI 8 4 4
6 | Moaenu pa3pynieHust 8 4 4
7 MopzenupoBanue SJKOHOMHIECKUX cucTeM. Teopus 10 5 4
HOTOKOBBIX qrarpamMMm doppecrepa
8 | Craructuyeckre METObl MOJICITMPOBAHUS 6 2 4
9 Oranbl cucTeMHOro MojienupoBanus. [IpoeneHue 4 2 2
HKCIIEPUMEHTOB Ha MOJEIH
10 | O630p M3yUeHHOr0 MaTepualia ¥ NpPOBeICHHUE 3aUeTa 3,8 2 1,8
Kontpons camocrositensroii padotsl (KCP) 6 — —
[Ipomexyrounas arrectarms (MKP) 0,2 — —
Hmozo 72 34 31,8




2.3.1 JIaGopaTopHbIe 3aHATHSA

HCCICI0OBAaHUU,

HaunmeHnoBaHue dopma TeKyLIero
Ne Copaepaxanne pa3gena
pasnesa KOHTPOJIsI
1 |OO6ume Bompock! Omnpoc no
MOJICJINPOBAHNUS MopaenupoBaHre Kak METOJ, HAy4HOTO ITO3HAHUS. pe3ynbraTam
Kiraccuduxkarms momeneit. nabopaTopHOI
paboThI
2 |MopnenupoBanue OO0mecucTeMHBIN TOAX0 K MOJEITUPOBAHUIO Mpencrasienme
9KOJIOTHUECKUX 9KOJIOTHUYECKHUX CUCTEM. BBeneHue B Teopuio P
o WHIWBUAYaTBEHOTO
IIPOLIECCOB U CUCTEM pasmepHocTei. [IpuMeHeHne nHTerpaIbHbIX saaHs
npeoOpa3oBaHHM.
3 |Mogenu u MeTobI OO0mast MoJIeNb PaCIPOCTPAHEHUS 3arPSI3HSIIOLIIX
OLIEHKH 3arps3HEHUs BemecTB. [locTaHOBKa OCHOBHBIX 3a7au.
aTMocdepsl, BOAHOM BapuanimoHHO-pa3HOCTHBIE METOBI PEIICHHS 3aay. Mpencrasienme
cpeabl ¥ oBepxHOCTH  |KOppeKTHOCTh MOCTaHOBKH HayallbHO-KPaeBhIX 3a1a4 P
WHIUBUAYAIBLHOTO
3eMIIH Ul ypaBHEHUs nepeHoca u auddysun. Metonst SaAHIS
pa3phIBHBIX pemiennid. Bepudukanms Mmomemnm.
OcaxneHue 3arps3HIIONUX BEIIECTB Ha
Pa3HOTHITHBIC TOACTUJIAIOIINE TIOBEPXHOCTH.
4 |Maremarnueckue Ompoc mo
. OCHOBBI MEXaHHUKH Ae(HOPMHUPYEMOT0 TBEPAOTO TEIa.
MOJIEJIU B CEHICMOJIOTHH. pe3ysbTaTtam
PacnpocTtpanenue ynpyrux BosnH. OnpeneneHue N
. o naboparopHoi
HanpsDKEHUH B 3eMHOH Kope U IuTocdepe
paboTHI
5 |Mopgemu OCHOBBI TEOPHUH IIACTUYHOCTHU. JIMHAMHYECKUE U Omnpoc no
B3aHMOI[eI>iCTBHﬂ CTallMOHAPHBIC KOHTAKTHBIC 3a1a4H. MCTOIH)I pe3ybTaTaM
3JIEMCHTOB peUICHUA CTAHMOHAPHBIX U HECTALITMOHAPHBIX WHOWBUAYAJIBHOI'O
KOHCTPYKLIUH KOHTAKTHBIX 33724 3aJaHUs;

6 |Mopgemu paspymeHuss  |3ajadu O TPEMIMHE U )KECTKOM BKIFOUCHHUH B Omnpoc no
yHOpyToii nosyorpanudenHoi cpene. Kpurepun pesyibraTtaM
paspyLeHus. DJIeMEeHThI TEOPUU BUPYCOB WHIUBUAYAIBEHOTO
"BHOPOIIPOYHOCTH 3a/1aHHUsI

7 |MogenupoBanue IToToxu u pesepByapsl. MoaenupoBaHue Omnpoc no

SKOHOMMUYECKUX CUCTEM. [SIKOHOMUYECKHUX B3auMOoJieicTBUi. Moielnb pe3yabpTatam
Teopust TOTOKOBBIX MIPOM3BOJCTBEHHO-COBITOBOTO KOMILIEKCA. nabopatopHoi
nuarpamm Poppecrepa  |MojiennpoBaHue IMHAMUKY Pa3BUTHsI rOpoja paboThI

8 |Crarncrmieckue MonenupoBanue cirydaiiHbIX coObITHH. IToTOKK Ormpoc 1o

METOABL MOIC~ cltydaifHbIX coObITuil. [1oTOKM citydaifHbIX COOBITHII C|  pe3yiabTaTam
JIUpOBAHUAL. nocneneiictsrueM. IMUTallMOHHBIE MOJIENN CIIOKHBIX | JTAOOpaTOpHOH

CUCTEM. paboTHI

9 |Drarbl CHCTEMHOTO
N Omnpoc no
MOJICJINPOBAHHS. AJNropuTMu3anys MaTeMaTHYECKUX MOJAEIeH 3V TATAM
[IpoBenenue [TnannpoBaHne MAIIMHHBIX SKCIIEPUMEHTOB. nz 6oy ATODHOI
JKCIIEPUMEHTOB Ha O0paboTKa 1 aHaIU3 Pe3yJIbTaTOB MOCIUPOBAHUS £6OTEI
MOJIEJIH. P
IIpumepHbIe 3a1aHus 1JIs1 JIA0OOPATOPHBIX padoT
Pazneun 1

MO,Z[CJII/IpOBaHI/IC Kak MCTOA HAYYHOI'O IIO3HAHMUA. Hcnons3oBanue MOZACIIMPOBAHUSA TIPU
MPOCKTUPOBAHUU U OKCIUTyaTallkuHu Pas3IMYHBIC CHCTCM. HapaMeTpLI n
XapaKTCPHUCTUKU. HccnegoBaHne CBOMCTB CHUCTEMBI B nmponecce CUCTECMHOI'0 aHalin3a, CUHTE3
OINTHUMAJIbHOM CHCTEMBI. KJIaCCI/I(pI/IKaL[I/IH mopene. Mopaenu HCMIPECPBIBHBIX U AOUCKPCTHBIX
CHUCTECM. I[CTepMI/IHI/IpOBaHHLIC N CTOXAaCTHYCCKHUE MOACIIH. O6IJ_II/IC MNPpUHOUIIBI TTOCTPOCHUA




MOJIeNIel CIIOKHBIX cUCTeM. Bo3aMoxHOCTH (hopMain3aiiuy OOJIBIIUX CUCTEM. AJIGKBATHOCTh U
3¢(EeKTUBHOCT,  MOJENU.  AHATUTHYECKHE,  YWCJICHHBIE,  CTATUCTHYECKHE  METOJIBI.
CpaBHUTENBHBIN aHATN3 METO/I0B MOJICITUPOBAHUS.

1) Peanusamus B cpene Matlab mogeneit ¢usudeckux mporeccoB (KojieOaHUs CTPYHBI,
OJTHOMEPHBIH TEIIONEPEHOC);
2) Peanuzanus B cpene Matlab npocTeiiiieit MoIeIH MOMYJISIHH.

Pa3zgen 2

OO01ecucTeMHbI OAXOJ K MOJEJIMPOBAHUIO 3KOJOTMYECKUX CUCTEM. Mojaenu NomyJssuui.
Monenu macconepeHoca. Beenenue B Teoputo pazmepHocteid. [IpencraBienre MareMaTH4eCcKoOm
mMojenu B Oe3pazmepHoM BHze. [IpuMeHeHne WHTETpanbHBIX MpeoOpa3oBaHuidi. MHTErpambHbIe
npeoOpazoBanust Oypre u Jlammaca u X cBOMCTBa.

3) UccrnenoBanue B cpeae Matlab wmogenu nuddy3uu (1B NPOCTPAaHCTBEHHBIC
MIEPEMEHHBIC) C PA3JIMYHBIMU TPAHUYHBIMHU YCIIOBHSIMH,

4) Hccnenosanue B cpeae Matlab moaenu nuddysuu ¢ yueTom aerpagaiini npruMecH;

5) Hccnenosanwe B cpeme Matlab momenu nuddysur ¢ yd4eToM TpaBHTAIMOHHOTO
OoCeaHus;

Pa3zgen 3

OO0mass Mozenb paclIpoCTPaHEHUs 3arpsA3HAIOIIMX BEIIECTB. YPaBHEHUsS IepeHoca U
TypOynentHon nud¢ysuu. YpaBuenus HaBbe — Crokca. HecTanuronapHbsie M yCTaHOBHUBIIHECS
nporecchl. [locTaHoBKa OCHOBHBIX 3aaay nepeHoca u aup¢y3un. TUIBI TPaHUYHBIX YCIOBHIA.
BapuanonHo-pa3HOCTHbIE METO/ABI pelieHust 3anad rnepeHoca-auddys3uu. KoHncepBatuBHbIC
MOHOTOHHBIE Pa3HOCTHbIE cXeMbl. .KOppPEKTHOCTh MOCTAHOBKM HAyaJbHO-KPAeBBIX 3a1ay AJis
ypaBHEeHUsa TmepeHoca U Auddy3un (IIsi pasTUYHBIX 00JacTel M TpPaHUYHBIX YCIOBUH).
CpoiictBa u mpencraBieHust O-pynkuuu Jlupaka. MeTonabl pa3pbIBHBIX pELIECHUI pelieHus
CTallMOHAPHBIX 3334 IS CIy4as COCPEAOTOYCHHBIX MCTOYHHMKOB. Bepudukanus moaenu
nepeHoca U auddysun npumecu. OcaxaeHue 3arps3HsOIMX BEIIECTB HA Pa3HOTUIHBIE
NOJCTUIAIOIINE TMMOBepXHOCTU. C(BeleHue CMEIIaHHBIX KpaeBbIX 3aJady K CUCTEMam
UHTETpalbHbIX YypaBHeHHH. I[locTpoeHue NpPUOMMKEHHBIX pPELIEHUH CHUCTEM HHTErpallbHbIX
ypaBHEHUH (BHYTPEHHSISI U TIOTPAHCIIONHAS COCTaBIISIIOIIME penieHus ). GakTopuzanus (yHKIIHA.
Teopembl 0 QaxkTopuzanuu (yHKIMA B BUAE CyMMbl M IpousBeneHus. Hopmamuzarus.
[TpubnmxenHas ¢akropuzauus GyHKOUHA U Marpul-QyHKIui. HHTerpaibHOe ypaBHEHHE
cBepTku. Meton Bunepa — Xomnda penienus HHTErpaibHbIX YpaBHEHUH HA TOIYIPSIMOA.

1) UccnenoBanue B cpene Matlab mogenu nuddysuu ¢ yuerom KOHBEKITUH;

2) Ucnonp3oBanust ”HCTpyMeHTOB Matlab ju1st ananuTHueckux nmpeodpa3zoBaHuil.

3) Pemenue 3anau s ypaBHeHus Audy3un ¢ UCTIOIb30BaHUEM BapUaIIMOHHO-Pa3HOCTHBIX
METO/I0B;

4) Pemenue 3a7a4 MaccorepeHoca YucIeHHO-aHATUTHIECKUMU METOIaMHU;

5) Peanuzanus aBymepHoil Moxaenu uddy3uM € Y4eTOM KOHBEKIMH, OCAaXJECHUS H
Jerpajaliiy MpUMecH;

6) UncneHHO-aHAIUTHYECKOE PeLIeHHE 3aaull JUIsl TOBEPXHOCTHOTO HCTOYHUKA;

7) Bepudukanus Moeny MUTPpallUK TPUMECH YHCIEHHO-aHATUTUYECKUMHU METOJaMHU;

8) MHcnonb3oBaHuWE WHCTPYMEHTApHUsl aAHAIUTHUECKUX TNpeoOpa3oBanuii Matlab s
¢dakropuzanuu GQyHKIUN 1 MAaTPUI-PYHKIHI BTOPOTrO NOPSIKA;

9) Pemienne nHTErpajIbHBIX YpPaBHEHUH.

Pa3znen 4

OCHOBBI MEXaHUKU ,[Ie(bOpMI/IpyCMOTO TBCPAOro TEjia (CHJ’IOH.IH&H cpeaa. Buapl BHENIHHX CHIJI,
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TEH30D HANpsDKCHUM. YpaBHEHWs JABW)KCHHA M PaBHOBECHS B KOMIIOHEHTaX TEH30pa
Hanpsokenudt. Tenzop nedopmarnmu. OOoOmieHHBI 3akoH ['yka. YpaBHEHHUsS yIPyroro
paBHOBECHsI U JIBU)KECHUS B IlepeMelleHusx). Pacnpocrpanenue ynpyrux BoiH (/{Ba Tumna BOJH.
IToBepxHocTHBIE BoJIHBI Penes. BonHbl JIgBa). OnpeneneHue HanmpspDKEHUH B 36MHOM KOpe U
auTtocdepe.

1) OmnpeneneHue BEKTOpa IOJHOTO HAIPsDKEHHWS B 3aJaHHOW TOYKE Ha IJIOLIAJKE,
o - 2 2
KacaTelbHON K LMJIMHAPUYECKON MOBEPXHOCTH Y~ + Z° =4 mpHU 3aJaHHBIX KOMIIOHEHTaX

TEH30pa HANPSIKEHUS;
2) Haiitu Harpysky, KOTOpOH COOTBETCTBYET 3ajaHHas (YHKIHS HaINpsOKEHUN, HaIpUMep,

SOL>)—2F R

3) UccnenoBate 3agauy KpydeHuUs A1l IPU3MATHUECKOTO Opyca, SJTUITHYECKOTO CEUSHHS.

Pa3zpen 5

VYcnoBuss Tekydecth W ynpouHeHHs. (OCHOBHBIE COOTHOIIEHHMS TEOPUM IUIACTHUYECKHUX
negopmanuii. OCHOBHBIE COOTHOIIEHUS TEOPUH IUIACTUYECKUX TedeHWH. J(uHamuueckue u
CTallMOHApHBbIE KOHTAKTHbIE 3aaud. Mojaenu KOHTaKTHOTO B3auMMOAEHCTBUS (YCIOBUS B
oOnacTu KoOHTakTa). MeToapl pelleHHs CTalMOHApHBIX KOHTAaKTHBIX 3anad. lIpumeHenue
MHTETPAIBbHBIX MIPE00pPa30BaHUN B HEOTPAHHUUEHHBIX U MOJIYOTrpaHHYEHHBIX 001acTax. Metoabl
peleHusl HeCTallMOHAPHBIX KOHTAKTHBIX 3a1ad. llepexox OT IMHAMMYECKUX K CTallMOHAPHBIM
3aJja4aM ¢ TOMOINIbIO IPUMEHEeHus IpeodpazoBanus Jlamnaca.
1) TlpuMeHeHME HHTETPAIBHBIX IPEOOPA30OBAHMIA;
2) YwucnenHoe oOpalieHre HHTErPalIbHBIX TPe00pa30BaHuil;
3) HaxoxnueHue pelieHHe OJHOPOIHBIX YPaBHEHWH CTaTHYECKOH TEOPUH YIPYrOCTH B
Clly4ae IJIOCKOTO HAMPS)KEHHOT'O COCTOSIHUS;
4) Pacyer HaNpsDKEHHUI B 3aJlaHHON TOYKE MOJYIUIOCKOCTH B Cllydae 3aJJaHHON Ha rpaHUIle
JIOKaJIbHOM Harpy3ka, JeHCTBYIOLIEH MO YIJIOM.

Pa3znea 6

3amauu O TPEIIMHE U JKECTKOM BKJIIOYEHHMM B YIPYTOH NOJIyorpaHuueHHO# cpene. Kpurepuun
paspyieHus (3Heprernyeckui kputepuid I'puddurca, cunosoit kputepuil MpBunHa. DneMeHTHI
TEOpUH «BHpYcOBy» BuOponpoyHocTH (Popmyna bertn. OCHOBHBIE COOTHOLIEHHS MEXKIY
HaNpsDKEHUSIMU U niepeMerieHusaMy. Knaccudukanus «BUpycoB» BUOPOIIPOUHOCTH).
1) Monenr OecKOHEYHOW TMJIACTUHBI €IMHUYHOW TOINIIMHBI C IEHTPaIbHOW MOMEepeyHON
TPELINHOW;
2) Ormpenenenue KpPUTHUECKOW CKHUMAlOMIEH CHUJIBI JUISL  CTEpXKHS C  LIAPHUPHO
3aKperyIeHHbIMUA KOHI[aMU;
3) OmpeneneHne MaKCUMaJbHOIO TMporuda B CepeArHE paBHOMEPHO HarpyXeHHOM
KBaJIpaTHOM IJIACTUHBI, IBE€ CTOPOHBI KOTOPOW CBOOOJHO OIEPTHI, a JBE APYTUe 3alleMIICHbI
metonoM byoHoBa-I"anepkuna;
4) MonennpoBaHue NPOCTEUIINX «BUPYCOB» BUOPOIPOYHOCTH.

Pasznen 7

MeTton MareMaTH4ecKoro MoOJAETUpOBaHUSI B dKOHOMHUKE. HekoTopeie Monenn (pUHAHCOBBIX U
HDKOHOMUYECKUX TPOIECCOB (MOJENb pPABHOBECHUS PHIHOYHOM HKOHOMHUKH, MaKpPOMOJETh
SKOHOMHUYECKOTO POCTa, MOJIeNb pekiaMbl). Monens rinobansHoro passutus k. doppecrepa.
IToroku u pesepByapbl. MoaenupoBaHHe HSKOHOMHYECKMX B3auMOAEHCTBUU. Mogaenu
3ama3apiBaHus. MoJieab TPOM3BOACTBEHHO-COBITOBOTO KOMIUIEKCa (IMMPOM3BOJICTBO, CKIIAj
ONTOBOI TOPTOBIIM, CKJIAJ PO3HUYHOW peanuzaiuu). MoJaeanupoBaHUE TUHAMUKU pPa3BUTHS
ropoga. OmnucaHWe W aHAIW3 OCHOBHBIX XapaKTePUCTUK (MIPEANPUATHS, KUIOW (OHT,



HaceJICHHE).
1) Peanu3zaius npocTeiiieii MoeIn PeKJIaMbl;
2) Peanuzanus MOJEIH TOHKH BOOPYKEHUIA;
3) Peanuzanus Mojeiau 3ama3jblBaHHUsS IEPBOIO MOPAIAKA IS MOCTOSIHHOTO BXOIHOTO

CUTHAJIA;

4) Peanu3zanus MOJENM 3ala3/bIBaHHs MEPBOTO TOPSIKA Ui UMITYJIbCHOTO BXOIHOTO
CUTHAJIA;

5) Peanuzauums mMojenell 3ama3fblBaHUsl CTAPIIMX MOPSIKOB JUIS IOCTOSIHHOTO BXOJIHOTO
CUTHAJIA;

6) Peanuzanus Mojeneit 3ama3apIBaHUs CTAPIIUX MOPSAKOB JJIsi KMITYJILCHOT'O CHTHAJIA.

Pa3zgen 8

MonenupoBanue ciydailHbIX coObITHH. IloTOokKM ciyyaitHbIX coObITHHA. [loTOKM CciyyaifHBIX
coObITHIl ¢ mocieneiictBueM. MMUTallMOHHBIE MOJENIM CIIOXKHBIX JAMHAMUYECKUX CHCTEM.
OcuoBHbIe TOHATHS. [IpUHIUIIBI B METOBI TOCTPOCHUSI MMUTAIIMOHHBIX MOJICIICH.

1) OreHka mapamMeTpoB CIy4aifHOTO Mpollecca;

2) OrueHnBaHUE MAPAMETPOB MPH HATUYUH OIIHMOOK U3MEPEHHUS;

3) O6paboTka 1 aHaIKM3 Pe3yJbTaTOB CpeAcTBaMH makera Statistica.

Pasznea 9

ANropuT™MH3anus MaTeMaTHYecKHX Mozenei [lnaHupoBaHHe MAIIMHHBIX JKCIICPUMEHTOB.
OO0paboTka 1 aHAIH3 PE3yJIbTATOB MOJICITHPOBAHHUS.

1) O6paboTka 1 aHATK3 pe3yIbTaTOB cpeacTBamu Excel;

2) O6paboTka 1 aHaIM3 pe3yabTaToOB cpeacTBamu makera Matlab.

2.3.2 IIpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
VY4eOHbIii 171aH HE IPelyCMaTPUBAET KypCOBBIX padOT MO JaHHOW JUCLMILIUHE.

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeJIbHOI PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

IlepeueHb yueOHO-METOMUECKOT0 00eCTIeueH s JUCIIUILIMHEI
Ne Bun CPC IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1 |TloaroroBka k Texymiemy| l.babemxo B.A., Ilanosa A.B., babemko O.M., Esnoxumosa O.B.
KOHTPOIIO, MHOAroTOBKa|MAaTeMaTHYeCKoe — MOJCIHUPOBAHHE — HKOJIOTMYCCKUX  MPOLECCOB
MHIMBHIYAIbHbIX 3aja—|PACTPOCTPAHEHUS  3arPASHSIONMX  BEIIECTB. Kpacnomap: U zn-Bo
KyorI'Y, 2009.

2.ManukoB P.®. OcHOBBI MaTeMaTH4YECKOI'O MOJCIUPOBaHUs. M.:
Il'opsiuas nunus-Tenekom, 2010. 368 c. [OnexkrpoHHbIid pecypc]. -
Pexxum nocryna: https://e.lanbook.com/book/5169.

3. IOgoBuu B.M. Maremaruyeckue MOJAEIU E€CTECTBEHHBIX HaYK.
CII6.: Jlans, 2011. 336 c. + [DnexkTpoHHBIN pecypc]. - Pexum gocryma:
https://e.lanbook.com/book/689.

HUN

Y4eOHO-MeToIMUecKUe MaTepualbl Ui CaMOCTOSTEIbHONM pPabOThl OOydaIOMIMXCS M3
YKClia MHBAJIKU/IOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnsiorcs
B hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyIIEHUAMH CiIyXa:

10


https://e.lanbook.com/book/5169
https://e.lanbook.com/book/689#book_name

— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO TIOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TEpPeYCHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

2.5 CamocTosiTeILHOE HU3YyYCHUE Pa3aejoB JUCHUITIJIUHBI

Ilenpto caMocTOSTENbHONM pabOThl SABISETCA YIayOJieHMEe 3HAHUM, IOJIy4YeHHBIX B
pe3yJbTare ayJUTOPHBIX 3aHATHH, BHIPAa0OTKA HAaBBIKOB MHIAMBHyaIbHON pabOTHI, 3aKpeIICHHE
HaBBIKOB, C(POPMUPOBAHHBIX BO BpeMs JTAOOPAaTOPHBIX 3aHATHI.

IIpumepHbIe 3aJaHUA UISI CAMOCTOSITEIbHOM PadoThI
1. Pewuumow 3a0auy ¢ ucnonvzosanuem cpedcms Matlab

P (X %, %), 1 =1,2,3  y (X, %,, ;)

[lycts dyHKIMM SIBJISIFOTCS TAPMOHUYECKUMH.

[Tpu xaxom yciioBuu GOPMYIIBI

v

u.=(pi+(r2—a2) ' r2=Xf+x22+x32, a = const

OTIPENENISIOT PELICHUE OTHOPOIHBIX ypaBHeHUN JIsime?
2. Pewuums 3a0auy ¢ ucnonvzosanuem cpeocms Matlab.

Ilycte U, V, W — KOMIIOHEHTBl BEKTOpa IEPEMEUICHUS, YIOBIETBOPSIOIINE OJAHOPOIHBIM
ypaBHeHusM JIsime. [lokasate, uTo GyHKIMK

ou  av) ou ow ) |
0z OX

[} :2u—;ry(——— +2
! 2(1_‘/)L L y 6XJ

D =ZV—;|—Z(8_V_6_W\_X(3_U_8_VY|
2 2(1_")[ Laz GYJ Lay 6x”

1 (ou ov ow)

O, =2W+—7| —+—+—
2(1-v) Lax oy 62J

SBJISIIOTCS] TApPMOHUYECKHMU.
3. Pewums 3a0auy c ucnonvzosanuem cpedcme Matlab

Haiitu o61iee pemieHre OJHOPOIHBIX YpaBHEHHUI CTaTUYECKON TEOPUU YIIPYTOCTH, CUUTAs
HANPSHKEHHOE COCTOSIHUE IIOCKUM, T. €. 0, = 0,, = 0,, =0

4. Pewums 3a0auy ¢ ucnonvsosanuem cpeocms Matlab
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HaiiTu o61uii BUJ| INIOCKOTO HANPSKEHHOTO COCTOSIHUA (o, = o c,,=0)B

23 — O33

HWIMHIPUYECKON cucTeMe KoopAuHAT (r,¢,Z ), IpHU YCIIOBUH, YTO

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

5. Pewuums 3a0auy ¢ ucnonvzosanuem cpeocms Matlab

HccnenoBaTh HOpMalbHbIE MOJBI KPYIJIOW MeMOpaHbI C 3aKperyieHHbIM Kpaem. [loctpouTh
n300pakeHHst MeMOpaHbI IPH Pa3IMYHBIX HOPMATBHBIX KOJIEOaHHSIX.

Hepeqeﬂb BOIIPOCOB AJIdd CaMOIIOATOTOBKH

Pa3zpea 1.
Yto MOHUMAETCS MO MAaTEMAaTHYCCKON MOJICIIBIO?
Kakue Moaenu Ha3bIBarOTCS TUHAMUYECKUMH (CTAaTHYESCKUMU)?
Kakue moznenu Ha3pIBatOTCS 1€TEPMUHUPOBAHHBIMU (CTOXACTUYECKUMU)?
Yto moHUMaeTcs 1Mo TepMUHOM "Bepudukamus moaenu'?
[IpuBenuTe mpuMepsl, TEMOHCTPUPYIOIINE YHUBEPCATIBHOCTh MaTEMAaTUUECKUX MOJeIen
Y TIPUHITUI aHAJIOTHH.

arONE

Pazpmea 2.
[lepeuncnure OCHOBHBIE JTalbl MAaTEMaTUYECKOTO MOJEIUPOBAHUS (U3HUECKOTO
poruecca.
IIpuBenuTe npumMep NPOCTEMIIEN MOAEIN OJHOPOAHBIX OIMYJIALHAN.
3anuuTe ypaBHeHHe BonbTeppa Moaenn XUIHUK-KEPTBA.
Cdhopmynupyiite nuddepeHnnanbHblil 3aKOH COXpaHEHUS BEIECTBA.
[TpuBeaure hopmysbl mpsMOro U 0OpaTHOro npeodpazoBanus Pypbe.
[Tepeuncnure ocHOBHBIE CBOMCTBA npeoOpa3zoBaHust Oypbe.
[TpuBenure hopmysbl mpsMOro U oOpaTHOro npeodpazoBanust Jlamaca.
[lepeuncnure OCHOBHBIE CBOMCTBA MpeoOpa3oBanus Jlammaca.
C kakoif 1eJbl0 MHTErpalbHble MPEoOpa3oBaHMs MPUMEHSIOTCS K HayalbHO-KPAEBbIM
3aayam?
10. [Ins gero BBonATCS Oe3pa3MepHbIE TepeMeHHbIE?

=

LCoNoORWN

Pazpnen 3.
1. 3anumute ypaBHeHue quddy3uu ¢ y4eToM JIerpajaliuy BEellecTBa.

2. 3anuuvre ypaBHEHHUE MEPEHOCa C YIETOM IPaBUTAIIMOHHOTO OCE/IaHusl.

3. TlpuBemute ypaBHEHHE, ONMUCHIBAIOIICE HECTAIMOHAPHBIA (YCTAHOBHBIIHUICS) IMPOIIECC
pacrpocTpaHeHHs IPUMECH C YUETOM IepeHoca u 1updy3u.

4. llpuBenuTe OCHOBHBIE THIIBI TPAHUYHBIX YCIOBUI HA MMOACTUJIAIOIIEH TOBEPXHOCTH.

5. B uyem 3axitouaercs uaes METOAa pa3phIBHBIX PELICHUN?

6. Cdopmynupyiite Teopemy o GaxTopuzanuu GyHKIUU B BHIIE CYMMBI (TPOU3BEICHHUS).

7. 3anummure ypaBHeHue Bunepa—Xomnda.

8. [aiite onpeaeseHue anmpoKCUMaLKN Pa3HOCTHOM 3agaveit HUCXOJHON

TuddepeHIaIbHON 3a1auH.
9. JlaliTe onpenenieHHe YCTOMIMBOCTH Pa3HOCTHOM CXEMBI.
10. Yro Takoe KOHCepBaTUBHAs pa3HOCTHAs cxema?

Pazpea 4.

Urto Takoe crutoniHas cpena’?

Cdhopmynupyiite 3akoH ['yka.

3anuiuTe ypaBHEHUs! IBUKEHUSI M paBHOBECHUS B KOMIIOHEHTaX T€H30pa HaIpsKEHUH.
3anuuuTe ypaBHEHMs YIPYIOro paBHOBECHS U ABM)KEHHUS B IEPEMEILIEHUSAX.

el oA
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7.
8.

9.

IIpuBenuTe OCHOBHBIE TUIIBI TPAHUYHBIX YCIOBUH.

IIpuBenure npuMepsl ypaBHEHUH, ONUCHIBAIOIIMX CTAllMOHAPHBIE U HECTAllMOHAPHBIE
porecchl B Ae(opMupyeMoM TBEPAOM TeJIe.

Jlj1 4ero craBsTCs yCIOBUS U3ITyUEHUS?

ChopmynupyiiTe NPUHIMII IPEJEIBHOTO HOTIOMEHHS.

Hanummre ycnoBue u3inydeHus 3oMMepdensaa B TPEXMEPHOM Cllydae.

10. BonHbI KaKMX THIIOB PaclpOCTPAHSIOTCS B A€POPMUPYEMBIX TBEPBIX Tenax?

BOoo~NoO~WNE

arwN

agrwbdE

agbrwbE

=

Pa3pea 5.

Yro takoe ynpyras aedopmanus’?

Yro Takoe riactuyeckas aedopmanms?

Chopmynupyiite ycioBust TEKy4eCTH.

UYro Takoe ynpouneHue? ChopMynmupyiTe ycaoBus yIpOIHEHUS.

Uto Ha3bIBaeTCs MJIACTUYECKUM Te€UEHUEM?

YTo Takoe KOHTAKTHBIE 3a1a4n?

[TpuBenute npocTeiiine NpruMepsl CTAlIMOHAPHBIX U HECTALIMOHAPHBIX 3a]1a4.
[TpuBenuTe mpuMepsl YCIOBUI B 00JIaCTH KOHTAKTA.

Kakum 00pa3oM MOKHO NepeiTH OT HECTAlMOHAPHON K CTallMOHAPHOM 3a1a4e?

0. KakoBbl ~ ycnmoBHsi NpUMEHEHUSI UHTErpalibHOro  mpeobOpazoBanusi dDypbe B

HEOrpaHUYEHHBIX U M1OJIyOTPAHUYEHHBIX 001acTaX?

Pa3znea 6

[TocTaBpTe 3amauy 00 YCTAaHOBUBIIMXCSI AHTUIUIOCKMX KOJE€OaHMAX  YHOPYroro
[IOJIyTIPOCTPAHCTBA, BbI3BAaHHBIX BUOpalliel BHYTPEHHEH TIOCKOM TPEIHHBI.
Chopmynupyiite kpurepuii ['puddurca.

B uem cocTout kputepuii paspyuenus Upsuna?

UYto Ha3bIBAIOT BUPYCOM "BHOpOIpPOUHOCTH".

[TpuBenuTe npuMepsl BUPYCOB "BUOPONIPOYHOCTH" IEPBOTO U BTOPOrO POJA.

Pa3zpen 7.

B uem cocTout uzaest Meroaa MOTOKOBBIX Juarpamm?

3anuiuTe ypaBHEHHE YPOBHS.

3anuIuuTe ypaBHEHHE TEMIIA.

Kak MoznenupyroTcs 3amas3aplBaHusI.

PaccmoTpuTe mpumMep 3amas3ibIBaHUS BTOPOTO IOPsAKAa IS HWMITYJBCHOTO BXOJHOTO
YCIIOBHS.

Pa3pea 8.

Yro Takoe ciydaiinble BenuuuHbl? [IpuBennTe npuMepsl 3aKOHOB UX paclpeaeIcHus.
Kak onpenenstorcs mapaMeTpbl SMIUPUYECKUX paclipeieeHIil?

Yro Takoe cTaTUCTUYECKAs IPOBEPKA CTATUCTUYECKUX TUIIOTE3?

Ha3oBuTe OCHOBHBIE IPUHIIUIIBI TOCTPOCHNS UMUTALIMOHHBIX MOJENEH.

IIpuBenure MeETOABI MATEMaTUYECKOM CTAaTUCTUKH, WCIOIB3YEMBIE Ul aHaAIM3a
pPE3yNbTAaTOB MMUTALIMOHHOTO MOJEITUPOBAHMUSL.

Pa3zpen 9.

Uto nmoHMMaeTcs noj aliropuTMu3anuen Mmoaenu?

OnumuTe TEXHOJOTUYECKYIO IIETIOYKY BBIYMCIUTEIHLHOTO AKCIIEPUMEHTA KaK CpeICTBa
pEeIIeHUs CIOXKHBIX MPUKIIAIHBIX 33/1a4.

KaxoBa poip MalmmmHHOTO KCIIEPUMEHTA B MIPOIIECCEe BEPUPUKAIIINHI MOJIEITH?
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4. Tlepeuncnute BUABI (AKTOPOB B UMUTALIMOHHOM SKCIIEPHUMEHTE.
[IpuBenuTe mpumep peaau3alud TEXHOJOTMH MATEMaTHYECKOTO MOCIHMPOBAHUS IS
pelleHus: TPOCTON 3a/]aul MEXaHHUKH.

o

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

B cootBercTBuu ¢ TpeboBanusmu OI'OC B mporpamma AUCIUIUIMHBI MPEAyCMAaTPUBACT
UCTOJIb30BaHUE B Y4YeOHOM IIpoIlecce CIEAYIONMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JEKUUHA C HUCHOJB30BaHUEM MYJIbTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3ajau.

[IporpaMMa 1o AMCHMIUIMHE TMpEeAyCMaTpUBaeT HCIOJIb30BAaHUE B y4ueOHOM Ipolecce
CIeAyIOmMX  00Opa3oBaTeNbHBIE  TEXHOJIOTMM:  YTEHHE JIEKIUH C  HCIOJIb30BaHHEM
MYyJbTUMEAUMHBIX TEXHOJIOTHI; paboTa HaJl UHIUBUIYaIbHBIMU 3aJJaHUSIMH C UCIIOJIb30BAaHUEM
MaKETOB MPUKJIAJHBIX MPOrpaMM, pa300p KOHKPETHBIX CUTYallUi Ha IPAKTUYECKUX 3aHATHUSX.

KomnpioTepHble TEXHOJOTMH TMPEAOCTABISIIOT CPECTBA Pa3HOIIAHOBOIO OTOOpaXEeHHS
JITOPUTMOB U IEMOHCTPALIMOHHOTO MaTepHaia.

[Tonxon pa3dopa KOHKPETHBIX CUTYalMid IIMPOKO UCIONB3YETCs KaK MpernoiaBaTeieM, Tak
u OakajaBpaMd BO BpeMsl JIEKIIMH W aHajgu3a pe3yJbTaTOB CaMOCTOSITEIBHOM palbOThL. ITO
00yCIJIOBJIEHO TEM, YTO B IPOLIECCE MOJIEIMPOBAHUS YaCTO BCTPEUAIOTCA 3a/a4H, JJIsi KOTOPBIX
€MHBIX MOJXO0/I0B He cyiecTByeT. [Ipu rccnenoBaHuy U pelieHnr KaKI0W KOHKPETHO! 3a1auu
UMeEeTCsl, KaK IpaBUJIO, HECKOJBKO METOJ0B, a 3TO TpedyeT pa3dopa W OLEHKH LEeIon
COBOKYITHOCTH KOHKPETHBIX CHTYAaIIHi.

[Ipu 00y4yeHnH UCIIONB3YIOTCS CEAYIOIIME 00pa30BaTEIbHbIE TEXHOJIOTUU:

— TexHonorust KOMMYHHKAaTHBHOTO OOydYeHHMs — HampaBieHa Ha (OpMHpPOBAHHE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, KOTOpas sBJsieTCsl 0a30BOM, HEOOXOAMMOM AJist
aJlanTalnyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— Texnonoruss pasHoypoBHEBOro (Au(GdEpPeHIUPOBAHHOIO) OOyUEHUS — MPEANOoIaraeT
OCYIIIECTBJICHUE I103HABATEIbHON JEATEIbHOCTU CTYJIEHTOB € Y4YETOM MX HHJIUBUIYaTbHBIX
CIIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPUYECKUI
noteHuuan. Co3laHue M HCIOJIb30BAHME JMATHOCTUYECKUX TECTOB SIBIISETCS HEOThEMIIEMOM
YacThIO0 JAHHON TEXHOJIOTHUHU.

— TexHonoruss MOIYJIBHOIO OOy4eHUS — TMpelycMaTpuBaeT JeleHHe COJep KaHus
JUCLUIUIMHBL HAa JIOCTaTOYHO aBTOHOMHBIE pa3zienbl (MOAYNIH), MHTETPUPOBAaHHBIE B OOIIMI
KypcC.

— HWudopmannonno-kommynukammonnsle TexHonorun (MKT) — pacmupsior pamku
00pa30BaTeNbHOTO MpoIiecca, MOBBIIMIAs €ro MPAaKTHYECKYI HalpaBlIe€HHOCTh, CIOCOOCTBYIOT
WHTECHCU(PHUKAIIUU CAMOCTOSITENIbHOM pabOThl ydYalluXcCsl M TOBBIIICHUIO TO3HABATEIHHOU
AKTUBHOCTH.

— UHTepHET-TeXHONOTMM — TMPEAOCTABISIOT IIMPOKUE BO3MOXKHOCTH ISl ITOMCKa
uH(pOopMaIH, pa3pab0TKU HAYYHBIX IPOEKTOB, BEICHUS HAYYHBIX HCCIEAOBAHUN.

— TexHonoruss WHAUBUAYATH3AIMH OOYYEHHS — TMOMOTaeT pPeaJr30BBIBATh JHYHOCTHO-
OpUEHTUPOBAHHBIM MOAXOJA, YYWUTHIBAs HWHIUBUAYAJIbHbIE OCOOEHHOCTH U MOTPEOHOCTH
yUalXxcs.

— IlpoekTHass TeXHOJNOTUSA — OPUEHTUPOBAHA HA MOJIETUPOBAHUE COLMAIBHOIO
B3aMMOJICHCTBHS ydYalllUXCsl C IeJIbI0 pelIeHUs 3a/add, KOTOopas ONpEeNesseTcs B paMKax
npodeccOHaTbLHON MOATOTOBKY, BBIACTSSA Ty WIH UHYIO IPEIMETHYIO 00JIaCTb.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYLIECTBIISIA KaK HMHAMBUIAYAIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIIEHUE
y4eOHBIX 3a71a4.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIUIEHUS — CIOCOOCTBYeT (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCUTHbCA K HH(DOpPMALUHU, YMEHUIO
oTOMpaTh HH(OPMALIMIO ISl pEIICHUS TOCTABIEHHOM 3a/1a4H.
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KommiekcHoe wHcronb30BaHHEe B y4E€OHOM IMPOLIECCE BCEX BBIINIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JUYHOCTHYIO, WHTEJUICKTYaJIbHYI0O AaKTUBHOCTb, PAa3BUBAIOT I1O3HABATEJIbHbBIC
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJIKEH 00JaiaTh
OyIyIIMii CTICIIHAIIUCT.

OcHoBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH BKIIIOYAIOT B Ce0sl:

— paboTa B MajbIX Irpynmnax (KOMaH/€) — COBMECTHAs JI€ATEIbHOCTh CTYJEHTOB B IpYIIIE
MOJI PYKOBOJICTBOM JIMJI€pa, HAIpaBlIEHHAsh HA pelleHHe oOIed 3ajayu MyTEM TBOPYECKOTO
CIIOKCHHSI PEe3yIbTATOB HHIMBUYaTbHOW paOOTHI YICHOB KOMAH/IBI C JACIEHUEM MOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— aHaJ M3 KOHKPETHBIX CUTyallMil — aHajgu3 peajbHbIX MPOOJIEMHBIX CHUTYal[ud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JAaCTH TPO(ECCHOHATBHOU NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUYECKOI'O MBIIIJICHUS — OOpa3oBaTelbHAs J1€ATEIbHOCTh, HANpPaBICHHAS
Ha Pa3BUTHE y CTYICHTOB Pa3yMHOTro, Pe(IEKCHBHOTO MBINUICHHS, CIIOCOOHOTO BBIIIBUHYTH
HOBBIE UJIEU U YBUJIETH HOBbIE BO3MOKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3aJa4 W CUTyallUd IIHPOKO HCIIOJIB3yeTCs Kak
npenojaBaTenieM, Tak U CTYJCHTaMH BO BpeMs JIEKIUH, TaOOpaTOpHBIX 3aHITUA W aHAIU3a
pPE3yIABTATOB CAaMOCTOSATEIBHOW pabOTBHl. JTO OOYCIOBIEHO TEM, YTO MpPHU HCCICAOBAHUH U
pEIIeHNN KaKIO0M KOHKPETHOHM 3aJaud HMMEeTCs, KaK MPaBHJIO, HECKOJIbKO METOJAOB, a 3TO
TpeOyeT pa3dopa 1 OLEHKH IeTIOH COBOKYITHOCTH KOHKPETHBIX CHUTYaITHA.

OO0mee
CeMec Bun Hcnonb3yeMbie HHTEpaKTUBHBIE 00pa3oBaTelbHbIC
TP KOJIMYECTBO
3aHITHS TEXHOJIOTUHU
qacoB
KommnbroTepHble 3aHATHS B pEKUMAX B3aUMOJICUCTBUS
7 JIP «IIPEenoaaBaTeilb — CTYAEHT» U «CTYIEHT — CTYJCHT) 14
(pa3gensi 2—3)

C ToukH 3pC€HUA NPUMCHACMBIX MCTOAOB HCIIOJB3YIOTCA KaK TPaJUIIMOHHBIC 3aHATHA,
TaK ¥ MHTEpaKTUBHAs I0oJada MaTepuala C MyJbTUMeIuiHON cucrtemoil. KommbroTepHble
TEXHOJIOTUH B JTAHHOM ciydae OOECHeuMBaAIOT BO3MOXKHOCTH Pa3HOIUIAHOBOTO OTOOPaKEHHS
QITOPUTMOB U JEMOHCTPALIMOHHOTO MaTepuaya. Takoe cOuYeTaHHWEe IO3BOJISET ONTHMAJIbHO
HCIIOJIB30BAaTh OTBEACHHOC BPEMA U PACKPBIBATH JIOTUKY U COACPIKAHNUEC TUCIHUITIIINHEBI.

Lens nabopamopnozo 3anamusa — HAYyIUTb NPUMEHSATh TEOPETHUECKHE 3HAHUS MpPU
PCIICHNU KOHKPETHBIX 3aaa4. Ha60paT0prle 3aHATUA TPOBOAATCA B KOMIIBIOTCPHBIX KJIaCcCaX.

Temsbl, 3a1aHust U BOIMPOCH JUIsI CaMOCTOSTENILHOM pPabOThl MpU3BaHbl cHOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallMK, YMEHHUS CaMOCTOSITENIbHO PacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4EeHHBIE B X0/1€ JTa0OPATOPHBIX 3aHATUH.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3J0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIIMH C UCIIO0JIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIIHiA C HCITOJIb30BAaHHEM DJIEKTPOHHOH ITOYTHI.
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JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

4. OueHoYHbIE U METOAMYECKHE MATEPHAJIbI

4.1 OueHouyHble CpeACTBAa /JISl TEKYyIIer0 KOHTPOJISL YyCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTALMHU

Y4eOHasi JAeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TIpaduKoM ydeOHOTro mporecca.
[Iporiecc camoCTOATENbHOM pPabOTHI KOHTPOJMPYETCS BO BpPEeMs ayJUTOPHBIX 3aHATHH U
WHAUBUAYAIBHBIX KOHCYNbTanuil. CamMocTosiTenbHas paboTa CTYAESHTOB MPOBOIUTCS B Gopme
U3YUYEHHUSI OTJICIBHBIX TEOPETHUECKUX BOIIPOCOB I10 TPeIaracMou JINTepaType.

OrneHouUHBIE CpelCcTBa MNpeJHAa3HAueHBl Ui KOHTPOJIE M OLEHKH 00pa30BaTelIbHBIX
JOCTHDKEHUH 00yUYaIOIMXCsl, OCBOMBIIHMX MPOTpaMMy y4eOHOW AMCIUTUINHBL.

O1eHOUHBIE CPEICTBA BKIIOYAIOT KOHTPOJIBHBIE MAaTEpUAbI Ul IPOBEICHHS TeKYyIIero
KOHTPOJIsI B JOPME KOHTPOJIBHBIX paboT, 3a4E€THBIX 3a/IaHUi U MPOMEKYTOYHOI aTTeCTalluu B
dbopme 3a1aHul K 3a4ETy.

O1eHOYHBIC CPEICTBA AUCHUIUIMHBI COCTOUT U3 CPEACTB TEKYIIETO KOHTPOJISI KOHTPOJIS
(cM. cIMCOK J1TabOpaTOpHbIX padbOT) U UTOrOBOM aTTECTALIUHU (3a4eTa).

B KadyeCTBEC OLICHOYHBIX CpeacTB, HCIIOJIB3YCMbIX JJIsA TCKYLICTO KOHTPOJIA
YCIIEBaEMOCTH, TPEAIaracTcs MEepPeYeHb BOIPOCOB, KOTOPBIC MPOPadaThIBAIOTCS B IPOLIECCE
OCBOCHHS Kypca. J[aHHBII NEpedYeHb OXBAThIBAET BCE OCHOBHBIE pa3/eiibl Kypca, BKIIKOYas
3HaHUS, TOJy4aeMble BO BPEMs CaMOCTOSITEIILHOW paboThl. Kpome TOro, Ba)KHBIM AJIEMEHTOM
TEXHOJIOTUHM SIBIIIETCSI CaMOCTOSTENBHOE peIIeHHWEe CTyIeHTaMH U cJava 3aJaHuil. ITo
NOJTHOCThIO HMHIUBUAyalbHas Qopma oOyueHus. CTymeHT paccKka3blBaeT CBOE pEIICHUE
NPEIO/IaBaTEII0, OTBEUAET Ha JIOTIOJTHUTEIEHBIC BOTIPOCHI.

OrneHka yCHEBaeMOCTH  OCYHISCTBIISICTCS [0 pe3yjbTaTaM:  CaMOCTOSTEIBHOTO
BBIIIOJHEHUST  J1a0OpaTOpHBIX  pabOT, YCTHOrO oOmpoca HpH  CAade  BBITOJHEHHBIX
CaMOCTOSITENILHBIX 3a/IaHUI, WHIAMBHYAIbHBIX JJA0OPATOPHBIX 3aJaHUM, OTBETa Ha 3aueTe (s
BBIABJICHUS 3HAHUA U IIOHUMAaHUA TCOPECTUICCKOIO MaTCpHraia I[I/ICHI/IHJ'II/IHI)I).

CTpyKTypa OLIEHOYHBIX CPEACTB TeKYLIei U MPOMEKYTOYHOM aTTecTaluu

CooTBeTcTBHE KOMIIETEeHIUI, GopMUPYeMbIX IPH U3YUYEHUH TUCHUILIUHBI, U BUI0B
3aHATHH

[Tepeuenn Bune! 3ansTHI
. @OpMBI KOHTPOJIA

KOMICTCHIMH | J[ap. | TIp. | KCP | CPC

OIK-1 + + + |- Ompoc 1o pe3yiabTaTaM CaMOCTOSTEILHOM
paloThI;
— Omnpoc mo pe3yabTataM J1abopaTopHOU
paboTHI;
— Omnpoc 10 pe3yabTaTaM  BBITOJHEHUS
WH/IMBUYaJIbHBIX 3a/IaHUH;
— 3auer

I1K-2 + + + |—= Ompoc 1Mo pe3yibTaTaM CaMOCTOSITEIbHOM
paboTHI;
— Omnpoc 1o pesynbTaTaM Ja0OpaTOPHOMU
paboTHI;
— Omnpoc 1o pe3yabpraTaM  BBINOJHEHUS
WH/IMBUYAJIbHBIX 3a/IaHUI;
— 3auer
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TunoBble KOHTPOJIbHBbIE 3aJaHUSi WJIH HHbIe MaTepHaJbl, He00XOAUMBbIE IJs
OLlEHKM 3HAHWIi, YMEHUil, HABBIKOB M (WJM) ONBITA [AEATEJbHOCTH, XapaKTepu3ylolue
Tanbl GOPpMUPOBAHMS KOMIIETEHUMH B Mpoliecce 0CBOCHUS 00pa30BaTeIbHON MPOrPaMMbl

IIpumepbl HHAUBUAYAJBHBIX 32IaHUH

I[J'ISI CTaTHYECKOU 3aaa4M O paclpOCTpPaHCHUU 3arpA3HAIOIINX BCUICCTB

[ o 0 o'p 0
|u—¢+v—(p—y[ f+ (f\:M5(x—xi,y—yj)
OX oy Lax 8yJ ’ °
lw(KL)=0
|
op(Xx,0
|92(x.0) _,
[ o

I/Ie U — CKOPOCTb BETpa 0 OCH X, V. —TO OCH Y , # — KodhduuueHnt nuddy3un B HarpaBiIeHUN

ocnu x "u Yy, M — MOINHOCTH TOYCYHOI'0 HCTOYHHKA, X, H yj — KOOpAUHATbl TOYCHYHOI'O
0 0

UCTOYHUKA.
BapuanT 1

1. IocrpoiiTe rpadukn OpuUTrHHANA PEUICHHUS Ul PAa3JIMYHBIX 3HAYCHUH MapaMeTpoB 3a/1ayH,

nucxoasda u3 Toro, 4to Hp606p830BaHI/IC (Dpre peUICHUA UMCCT BHUA!

vk

{Mei”"ekl(yfy”)Sh ko (L—¥o) k;shk,y —k, chk,y 0<y<y
) J vk, kyshk,L—k,chk,L "7

|Meiaxoek1(y*yo)shk (L—y) k. sh k Yy -k, chk y

{ 2 1 2¥0 ~ "2 2 °,y>y0

k,shk,L -k, chk,L

2

\/V2+4y<ya2—iau)

2u 2u

Pemenne ncxoqHOM 33124 MOYKHO IOJIYYHTh, IIOCTPOUB YHCICHHO 0OpaTHOE NMpeoOpa3oBaHUE
Dypse:

©

1 —iax
¢(x,y):—J®(a,y)e de .
2z *°,
2. Ioctpoiite pemenue 3aaa4n (1) METO10M MaTPUYHOM MPOTOHKU U CPABHUTE €T0 C PEIICHUEM,
MIOJIyYEHHBIM B IIEPBOM 3a/laHUU.
Bapuanr 2

1. IlocTpoiiTe rpapuky opuruHaga pemeHus Uis pa3IuvHbIX 3HAUE€HUN MapaMeTpoB 3a/Jayu,

ucxoada u3 Toro, 4To Hp606p3.30BaHI/IC d)ypbe peuIcHud UMCCT BUA!
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Meiaxoekl(y’yo) shk, (|_ - yo) k,shk,y-k,chk,y

[
| 0<ys<y,
J vk, k,shk,L —k,chk,L
®:
iaxy ki (Y=Yo)
| Me“™ e shk, (L-vy)k shk,y, -k, chk,y, yoy
{ vk, k shk,L—k,chk,L ’
. . \/v2+4y(ya2—iau)
roe k, = —, = .
' 2u ? 2u

Pemenue ncxoaHol 3a1aun MOXHO MOJIY4UTh, IOCTPOUB YHUCIEHHO 0OpaTHOE IpeoOpa3oBaHue
Dypse:

} @ (a, y)efiaxda .

2. Iloctpoiite pemenue 3amaun (1) Meromom 3eiliesis U CpPaBHUTE €ro C pELICHUEM,
IMMOJIYYCHHBIM B IICPBOM 3aJaHHUU.

HpI/IMeprlﬁ NMEPEeICHb BONIPOCOB, BLIHOCUMBIX HaA 3a4Y€T

1. Ilondarue maTeMaTUyecKOMl MOJENU Kak CpeICTBAa OTPAKEHUS pEaJbHOro0 MHpa.
[Tapamertps! u xapakrepuctuku. Kinaccuduxauus mozenei.

2. Mopenu OoueHKH 3arps3HEHHS OKPYKAIOLICH CPEIbl.

3. OcHoBHOe ypaBHeHUS NepeHoca U 1ud¢y3un npuMecu. ['paHnuHbIe yCI0BUs KpaeBon
3aJlaud TEOpHM pacnpocTpaHeHus 3B (3arps3Hsarommx BemiecTs). MoJennpoBaHUe pa3IudHbIX
TUIIOB UCTOYHHKOB 3B

4. TlpuMmeHeHHe HHTETpaJbHbIX IPeoOpa30oBaHUM K pelIeHHIo 3a1a4 nepeHoca 3B

5. Meron pa3pbIBHBIX pelIeHU

6. Mertoabl clIMBaHUs

7. Bepuduxamus moxenu. CpolicTBa pelleHuil ypaBHEHHs! nepeHoca. MccienoBanue
MOBEJICHUS PELLICHNS B PA3IMUHbIX HanpaBieHUsX (x>0), (x<0)

8. MopenupoBaHue TUIOMIAAHBIX BBIOPOCOB 3arpsi3HSIONINX BEIIECTB. PermreHue 3amadu
pacrpoCTpaHEHMs 3arps3HSAIONIET0 BELIeCTBA C YYETOM OCEAaHUs Ha Pa3HOTHUIIHBIE
MOJICTUJIAIOIIINE TTIOBEPXHOCTH

9. Bsenenue 6e3pa3MepHBIX TapaMETPOB MIPU PELISHUH 33a4 pacnpocTpaneHus 3B

10. daxropuzanus GyHKINH B BHIIE CYMMBI

11. ®akropuzanus QyHKIHA B BUJE TPOU3BEICHUS

12. Merton Bunepa-Xonda pemneHuss HHTErpalbHBIX YpaBHEHHHA

13. NHTerpanbHble ypaBHEHHs CBEPTKU. MeTO/bl pellIeHUs

14. TlpubnmxeHHOE pelIeHne CUCTEM MHTETPAIbHBIX YPaBHEHHH 3a71au paclpOCTpaHEHuUs
3B 11 pa3sHOTUIHBIX NOJCTUIIAIOIINX TOBEPXHOCTEHN

15. BapuanmoHHO-pa3HOCTHBIE METOABI pEeIIeHUs 3amad mepeHoca u auddysun 3B.
[TpumMeHeHne MeTo/1a pacIIeIUICHUs TIPU PEeIIeHUH 3a/1au epeHoca u quddysun 3B

16. Beegenne B MexaHHKy JaeOpPMHPYEMOTO TBEpAOro Teia. HampspkeHUs U
nedopMaiuu

17. Csa3b Mexay HanpsbkeHUusIMU U iepopmanusamu. O6001meHHbIH 3akoH ['yka

18. VYpaBHeHwus nBuxeHus nepopMupyeMoro Teepaoro rtena B popme Kommn

19. VpaBHeHwus qBMKEHUS 1eOPMHUPYEMOTO TBEPIOTO Tena B popme Jlame

20. KoHTakTHBIE 331a41 B3aUMOJICHCTBUS 3JIEMEHTOB KOHCTPYKIIMHA

21. Metoap! peneHus] KOHTAKTHBIX 33a1a4
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22. Mopenu pa3pyiieHus. 3afada 0 BKIIOUSHUH B YIIPYTOM Telie

23. 3anmada o TpeuMHe B ynpyrom tene. Kpurepun pacnpocTpaHeHus: TpeImuH

24. MopenupoBaHHe CI0XKHBIX cucTeM. MaTeMaTHuecKue MOETIH B SKOHOMHUKE

25. Metoa notokoBsix quarpamm @oppecrepa. YpaBHEeHHs yPOBHEH U TEMIIOB

26. MopenupoBaHue 3ara3/IbIBaHUI pa3IUuyHOro MopsaKa

27. Mopenb Ipou3BOJICTBEHHO-COBITOBOIO KOMITJIEKCA

28. XapakTepUCTUKU cClyyailHbIX nepeMeHHbIX. OOmas cxemMa CTaTUCTUYECKOIo
MOJEIINPOBAHUS

29. MoaenvupoBaHue CIIy4aiiHbIX siBJIeHUH. OlleHUBaHUE
30. BribopouHsbIil MeTOA
31. DTtanbl CHCTEMHOTI0 MOACIMPOBAHUS. AJITOPUTMHU3AIMS MATEMATHICCKUX MOJIeIeH

Ipumepsl 3a1a4 1151 3a4eTa

Onpenenuts  moJocy

1
(oc2+4)(a2 +64).

perynsapHocTd M (pakTOpu3oBaThb B BHUJE  CYMMBL:

K(oc):

Onpenenutb TMOJIOCY PETYISPHOCTH M (PaKTOpU30BaTh B BUAEC MPOU3BEIACHHUS:
a’+9

Klaa)z= ————
( ) 2,5a2+30c+1

a’+16

®daxTopu30BaTh B BUJIE pousBeneHus: K (a)= ——————.
o +2a+5

(ocz +2a +5)(oc2 +4)

q)aKTO N30BaTh B BUJAC ITPOU3BCIACHUS. Kla)=
P P ) (7w 6a s 10 fo ' 21)

Ompenenuts 00JaCTh  PETYIAPHOCTH U (HAKTOPU30BaTh B BHJE NPOUZBEIACHUS:

1
((x2+1>(ocz+4oc+5)l

K(oc):

CTpykTypa poHIa OLIEHOYHBIX CPEACTB AJIM TeKYlIeil U MPOMeKYTOUHOM aTTecTaluu

Ko KOHTPOIHPYeMOii HanMeHOBaHUE OLIEHOYHOT O
Ne KoHTposmmpyembie pa3aensl POIHPY cpeacTBa
KoOMIeTeHIIun (WU ee -
n/n (TeMbI) TUCHUMITUHBI aneTn) Texymmii | TIpomexkyTouHas
KOHTPOJIb arTrecranus
OOuye BONpockl MojieMpoBanus | MIK-1.2 (06.016 A/30.6 3.3)
1 m p Aeamp MIIK-1.3 (40.001 A/02.5 3u.1) OJIP Bx3(1)
WIIK-2.1 (06.016 A/30.6 31.3)
MoenupoBaHue 3K0NIOrHYECKUX UIIK-1.6 (06.016 A/30.6 ¥.1)
2 FEIHp WTIK-1.7 (40.001 A/02.5 Tr.2) u3 Bk3(2-6)
NpOLECCOB U CUCTEM MIIK-2.1 (06.016 A/30.6 31.3)
Mogenu u METO/IbI OLICHKH HUIIK-1.6 (06.016 A/30.6 ¥.1)
. MIIK-1.7 (40.001 AJ02.5 Tn.2)
3 3arpsi3HEHHs aTMOC(ephbl, BOIHOM WITIK-2.1 (06.016 A/30.6 311.3) U3, OU3 Br3(7-9)
Cpelibl ¥ TOBEPXHOCTH 3EMJITH WIIK-2.6 (06.016 A/30.6 ¥.1)
MIIK-2.10 (40.001 A/02.5 Tni.2)
M%TeMaTI/I‘{eCKI/Ie MOJIENH B WIIK-2.1 (06.016 A/30.6 311.3)
CEeHCMOIIOTHH. WIIK-1.6 (06.016 A/30.6 ¥.1)
4 MIIK-1.7 (40.001 AJ02.5 Tn.2) OJIP Bx3(10-16)
MIIK-2.1 (06.016 A/30.6 3u.3)
WIIK-2.4 (40.001 A/02.5 3u.4)
MIIK-2.6 (06.016 A/30.6 V.1)
Mopenn B3aUMOJICHCTBHS WIIK-1.6 (06.016 A/30.6 V1)
S 3JIEMEHTOB KOHCTPYKIIHii HTIK-1.7 (40.001 A/02.5 T1.2) ons Bx3(16-21)
WIIK-2.1 (06.016 A/30.6 31.3)
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Koa KOHTpoIHpyeMoii HanmeHnoBaHue 0IIEHOYHOTO
Ne KonTponupyemsle pa3aenl cpeacTBa
KoOMIeTeHI U (WU ee —
n/n (TeMbl) JTUCUMILIUHBI qacrm) Texkymmii | TIpomexkyTouHas
KOHTPOJIb arTrecrauus
WIIK-2.4 (40.001 A/02.5 3r.4)
MIIK-2.6 (06.016 A/30.6 V.1)
Monenu paspymenus WTIK-1.6 (06.016 A/30.6 V.1)
MIIK-2.1 (06.016 A/30.6 31.3)
6 WIIK-1.7 (40.001 A/02.5 Tn.2) on3 Bx3(22-23)
MIIK-2.4 (40.001 A/02.5 31.4)
MIIK-2.6 (06.016 A/30.6 V.1)
MonenupoBaHre YKOHOMUIECKHUX HIITK-L6 (06,016 A/30.6 V.1)
7 cucteM. TeopHs MOTOKOBBIX MIIK-1.7 (40.001 A/02.5 Tn.2) OJIP Bx3(24-27)
JlyarpaMm (I)oppeCTepa HUIIK-2.1 (06.016 A/30.6 31.3)
CraTucTHYecKue METOABI MOJIES-
WIIK-1.6 (06.016 A/30.6 V.1)
8 | nupoanus. WIIK-1.7 (40.001 A/02.5 Tr.2) oJIp Bx3(28-30)
MIIK-2.1 (06.016 A/30.6 31.3)
DTaIbl CHCTEMHOTO MOJCITHPO- WTIK-2.1 (06.016 A/30.6 31.3)
BaHus. [IpoBeeHne 3KCIepUMEH- MIIK-1.2 (06.016 A/30.6 31.3)
MIIK-1.3 (40.001 A/02.5 3m.1)
TOB HA M H.
9 OB Ha Moziell MIIK-1.6 (06.016 A/30.6 V.1) OJIP Bx3(31)
MIIK-1.7 (40.001 A/02.5 Ta.2)
MIIK-2.4 (40.001 A/02.5 3m.4)
MIIK-2.6 (06.016 A/30.6 V.1)
MIIK-2.10 (40.001 A/02.5 Ta.2)

Cokpamenus: OJIP — ompoc mo pesynbrataM JjabopatopHoit pabotel, OM3 — ompoc mo
pe3ynbTaTaM MHAUBUAYAJIBHOrO 3aaanus, [[M3 — npeacTtaBieHHe WHAMBUAYAJIbHOTO 3aJlaHUS,
TP — tunoBoi pacuet, Bxk3 — BOIPOCHI K 3a4eTy.

IMoka3aTenu, KpUTEPHUH U MIKAJIA OLleHKH c()OPMUPOBAHHBIX KOMIIETEH Mt

CooTBeTcTBUE YPOBHEN OCBOCHH KOMIIETCHIINH TNIAHUPYEMBIM pE3yJIbTaTaM
Kon u 00y4YeHHUs1 1 KpUTEPHIM MX OIICHUBAHHUS
HAaVMEHOBAaHUE IIOPOTOBbIN | 0a30BbIl | IPOJIBUHYTHIN
KOMITIETEHIINN Onenka
3auTeHo
IIK1 CriocoGeH pemiaTh akTyajJdbHble H 3HAYMMble 321a4i NPUKJIATHON MaTeMaTUKHU U
HHGoOpMaTHKH
3Hath: 3uamy: cnocoObl UCNONb-|3Hamb. CHOCOOBl HCIONb-|3Hamb. CHOCOOBI HCIOJb-
UMK-1.2 (06.016

30BaHMs  COBPEMEHHBIX |30BaHUs COBPEMEHHBIX Me-|30BaHUS COBPEMEHHBIX Me-
A/30.6 3n.3) Ipenmer-

Has oGmacts mpuiiax-|METOJIOB JUISL  PEIICHMS |TOMOB JUIS PELICHHsS Hayd-|TONOB IS PELICHHs Hayd-
HOWl ~ MaTeMaTWKM H|HAyYHBIX U MPAKTUYECKHX|HBIX W INPAKTHYECKUX |HBIX M HPAKTHYECKUX
Ilfﬁ%(zp;‘gmm (40,001 3313 OCHOBHBIC TIDHH-|33/12%; NIPHHLIHITEI BBIOOpA [33/1a4; NPMHIMIEL BBIOOpA
A/02.5 3m.1) Llemn w|LIMIBI BEIOGOPA METOJIOB H|METOJIOB u CpEJCTB [METOI0B u CpencTB
3ajaud  NPOBOAMMBIX |CPEACTB M3YYEHHMs MaTe-|M3ydeHHs MaTeMaTHYECKOM |M3yueHHs MaTeMaTH4eCKON
HCCIICOBARIH M PA3PA” | v 1o 1ygeckoit MOJIENH; |MOJIEIH;, OCHOBHBIE IIOIXO- |MOJIENH; COBPEMEHHBIE
6OTOK, 3HAYUMBbIC 3a1a-
i mpuKTagHOl Mare-|0A30BBIC  IIAKETBI  IPH-|Abl K BepUUKALMM MOAE- [IOAXOAbl K BepUHKaLUH
MatTkn #  un(OpMa- |[KIAIHBIX POrpPaMM, MC-|JIel U OIIEHKE 3aTpaT Ha MX |MOJENEH M OlLEHKE 3aTpar

THKH MOJIb3YyCMBbIC npu I10- | pCaIn3allii0; IMAKCThI IIPU-|HA UX PCAIN3AlUI0; ITAKCThI

Ymemn: o
UIK-1.6 (06.016 CTPOCHUU MOJCJICU KIIaAHBIX TMpOorpamMmMm, HC-|IOPUKITAAHBIX nporpamm,
A/30.6 y,1) AHaIn3u- MOJIB3YEMBIC IMPU NOCTPOC-|UCIIOJIb3yEMbIC Inpu

Ymemy: CTPOUTHL MaTcCMa-
poBaTb BXOJHBIC HaH-
HBlE IpU  pEUIEHUH THUYCCKHUEC MOACIN U HH-

3ajad B 00macTH mpu- TEpPIPETUPOBATh PeE3ylib-| Ymems: CTpouTh MaTema-|Ymems. cTpoUTh MaTeMa-
KJIaJJHOM MaTEMaTHUKH U

HUU MOJIeNen MOCTPOEHUU MOJIENEN

TaTbl THYECKHE MOIEIN W Olle-| THYECKHE MOJEIH U Olle-
MH(POPMATHKH
Bradems: HMBaTh MX aJeKBAaTHOCTh,|HHMBAaTb HX aJEKBAaTHOCTE;
WTIK-1.7 (40.001 Braoemw: HaBpIkaMu aHa-

-1. . COIepKATEIbHO HMHTEPIIPE- |COAepKATEIHbHO HHTEpIIpe-

JIN3a, COIIOCTABJICHU S
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Kongun
HaNMEHOBaHNE
KOMIIETEHIINHT

CoOTBETCTBUE YPOBHEH OCBOCHHUSI KOMIIETCHIIMH INTAHUPYEMBIM pe3yJbTaTaM
00y4YeHus 1 KpUTEPHUAM UX OIICHUBAHUS

MOPOTOBBIN

0a30BEIH

| MPOJABHUHYTHIN

Orenka

3auTeHo

A/02.5 Tn.2) Ilposene-
HHe HaOmomeHMH u
U3MEPEHUH, COCTaBIle-
HUE MX OIHUCAaHUH H
($hopMyIHpOBKa  BBIBO-
JOB TP  aHAIN3e
pelieHud 3ajad  MpU-
KJIaZHON MaTeMaTHKU U
nH)OPMATHKN

HIIK-1.8 (40.001
A/02.5 Np.2) Hesitens-
HOCTb,  HAIpaBJICHHAS
Ha  pelieHHe  3aj1ay
aKTyaJbHBIE W 3HAYH-
MBIE 3aJaud TIPHUKIAN-
HOH MareMaTHKd ¢
nH(OPMaTHKN aHa-
JIUTHYECKOTO Xapakre-
pa, IpenoJararomnx
BBIOOP U MHOTOOOpasue
aKTyaJIbHBIX CIOCOOOB
peleHus 3a1a4

pe3yIbTATOB TEopeTH-
YECKHX W TPAKTHYECKUX
HCCIIEIOBAHUN B TIpea-
METHOM  oOmacTt;  OcC-
HOBHBIMH METOJAaMH WC-
CJICIOBAHHS MaTtema-
TUYECKUX MOJICTICH;
HaBBIKAMH; HMHTEpIIpeTa-
UM PE3yJIbTATOB; HAaBbI-
KaMH WCIIOJIb30BaHUS
0a30BBIX ITAKETOB IIPHK-
JNAJHBIX TPOTPaAMM  JUIS
oOecrieueHus1  mpolecca
MOJICTTUPOBAHUS

Obyuarowuiics
noKazvleaem
JOCTaTOYHBIN YPOBEHbB
3HAHUN y4eOHOTO
MaTtepraia, He B TMOJIHOM
o0BeEME BIIaJICET
MPaKTUYCCKUMHU
HaBBIKaMH, YyBCTBYET
cebsi HEYBEPEHHO TIpH
aHaJn3¢ MaTEeMaTHYCCKOM
momenmn. B oTBeTre He
BCeraa MPUCYTCTBYET
JIOTHKA, apTyMEHTHI TpH-
BJIEKAIOTCSI HEIOCTATOYHO

HC

BECKHE. Ha
MIOCTaBJICHHBIC BOIPOCHI
3aTPyAHSICTCS c
OTBETAMH, IIOKa3bIBAET

HEJOCTAaTOYHO TJIyOoKHe
3HaHUA.

TUPOBATH PC3YJILTATHI

Brademv: HaBbIKamMu aHa-
JU3a, COMOCTaBICHHUS U
00001IeHNsT  pe3yNbTaTOB
TEOPETUYCCKUX M TPAKTH-
YECKUX HCCIECIOBAHUA B
MpeAMETHOW 00JIacTH; OcC-
HOBHBIMHU METOJaMHU UCCIIe-
JIOBaHHUST MaTEMaTUYCCKUX
MoJeIIeit; HaBBIKAMH
CONEPXKATEIBHON  UHTEP-
MpeTaIuu pe3ybTaToB;
HABBIKAMH HCITOJTb30BAHUS
MAKeTOB MPHUKIATHBIX TMPO-
rpaMM I OOCCIICUCHHUS
Tporecca MOICTHPOBAHHS

Obyuarowuticas nokasvleaem
JIOCTaTOYHBIN YPOBEHb
npogecCHOHANBHBIX  3Ha-
HUW, HO JOIYCKaeT HEKO-
TOpblE HETOYHOCTH W TOT-
pemHocTH. OTBET MOCTPO-
€H JIOCTaTOYHO JIOTHYHO,
TPaMOTHO  HCIIOJIB3YIOTCS
MpeIMeTHbIE TEPMHUHBI, HO
B OTBET€ IPUCYTCTBYIOT
HE3HAYUTEJIbHbIE OIINOKH.
Bormpockl, 3a7laBacMble
MpernojaBaTeieM, HE BbI-
3BIBAOT CYILLIECTBEHHBIX
3aTpyAHCHUM.

TUPOBATH PC3YyJIbTATHI

Brademu: yBEpEeHHO HaBBI-
KaMH aHajn3a, COIOCTaB-
neHust W 0000ImeHus
pe3yabTaTOB  TeOpeTHuec-
KHX WM TPaKTUIECKUX WC-
CJIEJIOBAaHUM B TIPEAMETHOMN
00JacTH;  COBPEMCHHBIMHU
METOJaMHU  HCCJICIOBAHMUS
MaTeMaTHYECKUX MOJICIICH;
HaBBIKAMH  COJIEpKATEIb-
HOM MHTEpIpeTanuu pe-
3ylbTAaTOB; YCTOWYHBBIMHU
HaBBIKAMHU HCITOJIb30BaHUS
IMMaKETOB MNPHUKIAAHBIX IIPO-
rpaMMm ns  oOecriedeHus
Ipolecca MOAETUPOBAHM

Obyuarowuiics
nokazvieéaem TOJIBKO
BBICOKHIA YPOBEHB
TEOPETHUYECKUX 3HAHUUA IO
JUCLIMIUIMHE, CBOOOIHO
OTIepUPYeT MOHATHUSAMH, Ka-
TETOPHUSAMH, TPUHIUIIAMH,
HO ¥ yMEET aHAJIM3UPOBaTh
CIIO)KHBIE 3aJlaud  Mare-
MaTH4eCKOr0  MOJEIHPO-
BaHUS, YBS3bIBATh 3HAHMS,
HOJTyYCHHbBIC TIPU U3YUYCHUN
pa3MUYHBIX  JUCHHIUIMH.
OTBeT MOCTPOEH JIOTUYHO,
MarepHa u3jaraercs
9eTKO, SCHO, apry-
MEHTHpPOBAaHO,  I'PaMOTHO
UCTIOJIB3YIOTCS ~ TEPMHHBI
MaTeMaTHYeCKOH (U3UKH.
Ha Bompocel  orBewaer
YBEPEHHO, TI0 CYIIIECTBY.

HC

ITIK-2 Cnoco6en akT

HBHO YYaCTBOBAaThH B HCCJICIOBAHUM HOBBIX MATEMATUYICCKUX MoJeJieil B ecTeCTBEHHbIX

HayKax
3nanme: 3namo: TeMaTUYECKUE | SHamv: CIIOCOOBI | 3Hamb: TOIXOABl K BEpHU-
HIIK-2.1 (06.016 o

TEBBI HCIIOJTH30BAHUS 170:€:100%07 S V' U u
AJ30.6 31.3) Tpenmer-| CCTEBHIC CIIOJIB30Ba ¢ukar onene
Has 061acth 1 Mmerons | THPOPMAIIOHHBIE pecyp-|COBPEMEHHbIX METOJIOB|OLIEHKE 3aTpaT Ha HX
MaTeMaTHYECKOTO  MO-|Chl; COBPEMEHHBIE TEHJICH- |1l PELICHMS] HAy4YHBIX H|peanu3alulo;
AICIMPOBAHHA B ECTECT™ |y 1y pasBUTHMSL HAYYHBIX M |IPAKTHIECKUX 3aj1ay;
BEHHBIX HayKax o TAKEThI NPUKIIAJHBIX
WTIK-2.4 (40.001 | IPHKJIA/IHBIX JOCTHKEHUH | IPUHIMIBI ~ BBIOOpA  Me-

Iporpamm, HCIOJIb3yEMBbIE

A/02.5 3n.4) Mertosel|B 00JIACTH MaTeMaTH4ec-|TOJOB U CPEACTB WU3yUYCHHUS N
MPOBENCHUS  DKCIIEPH- IIpU MOCTPOCHUHU MOJICIIEU

MEHTOB ¥ HAOJIIONEHHH,
0000meHus U 0opaboT-
KA WHpOpPMAlMH B

KO0 MOACIMPOBAHMA

Ymemn: CTPOUTH

MaTeMaTHICCKOMN MOACIIN,

Ymemn: COACPKATCIILHO

Yuemn: HCIIOJIH30BAaTh
JJIEKTPOHHBIE OMOIMOTEKH
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CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUHN MIIAHUPYCMBIM pE3yJIbTaTaM

poBaTh BXOJHBIE MJaH-
HBIE TPH TPOBEACHUH
WCCJICIOBaHUNA  MaTe-
MAaTUYECKUX MOJeNIeH B
CCTECTBEHHBIX HayKaxX

Bnaoemy :

HUIIK-2.10 (40.001
A/02.5 Tn.2)
IIpoBenenne  HalOiio-

JIEHUH U U3MepeHHi,
COCTaBJIEHHE UX OIIMCa-
HUH u (OpPMYyIHpPOBKA
BBIBOJIOB TP TPOBE/e-
HHH HCCIIeI0OBaHUIA
MaTeMaTHYECKHX MOJIe-
Jed B €CTECTBCHHBIX
HayKax

00001IeHUsT  Pe3yIbTAaTOB
TEOPETUYCCKUX W TPAKTH-
YECKUX HCCJEeIOBaHUNA B
TIpeIMeTHONH 001acTH; oc-
HOBHBIMH METOJIaMH HCCITe-
JMOBaHUsI W  MareMaru-
YECKHUX MOJICNCH;

Obyuarowuiicss noxasvleaem
HE JIOCTAaTOYHBI ypPOBEHB
3HaHUH  y4eOHOro u
JMEKIMOHHOTO MaTepuara,
HE B TIOJJHOM OO0beMe
BIIAICET TPAKTHUIECKUMHU
HaBBIKaMH, YYBCTBYCT
ce0st HEYBEPCHHO IIPH aHa-
nu3e YpaBHEHUI
MaTeMaTHYeCKOH (PH3HKH.
B orBere He Bcerma
MIPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  TPUBJIEKAIOTCS
HenocTtatoyHo Beckue. Ha
MTOCTABJICHHBIE  BOIIPOCHI
3aTpyIQHSETCS C OTBETaMH,
MMOKAa3bIBACT HEJIOCTATOYHO
IyOOKUE 3HAHUS.

Braoemwv: naBblkamu pa-
60oTbl ¢ uHOpMaIMend u3
pPa3NUYHBIX  MCTOYHHUKOB
(me4aTHBIX, 3JEKTPOHHBIX,
CETEBBIX); HaBBIKaMHU
COJICP)KATENbHON  HHTEp-
MpEeTalN Pe3yIbTaToB

Obyuarowuiicss noxasvleaem
JOCTaTOYHBIN YPOBEHb
npoeccCHoHaNbHBIX ~ 3HA-
HUWA, HO JOIYCKAE€T HEKO-
TOpBIE HETOYHOCTH M IIOT-
pemHocTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
FPaMOTHO  HCIOJB3YIOTCS
[IpEeIMETHBIE TEPMUHBI, HO
B OTBETE€ MPHUCYTCTBYIOT
HE3HAYUTEIIbHBIC OIINOKH.
Bomnpocsl, 3a/laBacMble
mpernojaBareieM, He BbI-
3bIBAIOT  CYIIECTBEHHBIX
3aTpyAHECHUMN.

Ko u 00y4YeHus 1 KpUTEPHUAM UX OIICHUBAHUS
HauMEHOBaHUE MIOPOTrOBBIN 0a30BbIit | MPOJABHUHYTHIN
KOMIIETEHLINU OrneHka
3auteHo
MCCJIE/IOBAHMH  HOBBIX | MATEMATUUECKUE MOJICIH U |HUHTEPIPETUPOBATH JUTSL YTIyOJICHUSI 3HAHUH 110
MATEMATHICCRHIX MO o1 e HuBaTH UX |pe3yNIbTaThl, OPraHU30BaTh |PEAMETHOM o0nacry;
JJEeh B CCTCCTBCHHBIX o
HayKax aJICKBaTHOCTH; 3¢ EKTUBHBIH MOWCK | TNIAHUPOBATh 3TaIlbl CO3/a-
Vuemo: Buad “HpOPMALTUU mojHus ¥ Bepuduranuu
7ladems. HaBBIKAMH aHa- N

HIIK-2.6 (06.016 HpeIMETHOMH 00/1aCTH; MOJIENH
A/30.6 Y.l) Anamusu-|JIM33, COIOCTABICHUS U

Braoemy: naBpikamu oleH-
KU BBIYUCIUTENBHON CIIOXK-
HOCTH MOJIEJH; HaBBIKAMU
UCIIONB30BAaHUS  TTAKETOB
OPUKIAIHBIX ~ [POTPaMM
Ut obecrieueHns mporecca
MOJICTTMPOBAHUSI

Obyyarowuticss noxasvleaem
HE TOJIBKO BBICOKHUI
YPOBEHb  TEOPETHUYECKUX
BHAHUM 110 JUCHUILIUHE,
cBOOOTHO OTepupyeT
MOHATHUSAMHU, KaTErOpHSIMH,
MPUHLAIIAMA U TEOpEMaMH
YPaBHEHHH MaTEMaTUYECKON
(GMm3uKH, HO ©  yMeeT
AQHAIM3UPOBATh  CIIOJKHBIC
3a[a4M, yBSI3bIBATH 3HAHHUA,
MOJTy4YeHHBIE TTPU U3YUESHUU
pa3IMYHBIX  JUCLUILINH.
OTBET TOCTPOCH JIOTHYHO,
MaTepHan M3J1araeTcs
YeTKO, ACHO, apry-
MEHTHPOBaHO,  IPaMOTHO
WCIIONIB3YIOTCSI  TEPMUHBI
MaTeMaTHYeCKOH  (DU3UKH.
/leMoHCTpHpYyeTCST TOYHOE
WCIIONB30BaHUE  HAy4YHOU
TePMHHOJIOTUU
CHUCTEMATHYECKU
rpaMOTHOE W JIOTHYECKU
MPABUIILHOE U3JI0KEHUE
OTBETa Ha BOIIPOCHI

4.2 MeToanyeckue MaTepuaJibl, onpeesiloliue Npoueaypsl oeHUBAHUS 3HAHUIA,

YMEHHId,

HaBbIKOB

U (Wwin)

(opMupoBanus KOMIETEHIMA

onbITa

AesiTeJIbHOCTH,

XapaKTepu3yIuX

ITalbI

MeToauuyecKkue PEeKOMEHIAIHMU K CIa4ve 3a4eTa

B pamkax camoctosiTenbHON pabOThl CTYIAEHT HWHAMBHAYyadbHOE 3amanue. Kaxmbrit
CTYJICHT BBITIOJIHSAET pabOTy MO OJIHOM Teme.

22




Ilo pesynpTaTam BBIIOJHEHHWS 3aJaHUS TOTOBUTCS Ipe3eHTauuss M ordeT. OTyeTsl
BBIMOJIHAIOT Ha Juctax (opmata A4. CrpaHMIbl TEKCTa, PUCYHKH, (OpPMYIBI HYMEpYIOT,
PUCYHKHM CHa0Xar0T MOPUCYHOUHBIMU HagnucsaMu. TekcT cieayer meuatats mpudrom Nel4 c
MHTEPBAJIIOM MEXAYy CTpokamu B 1,5 mHTepBana, 0e3 HEJOIyCTUMBIX COKpalieHuil. B kxonie
OTYeTa J0JIKHBI ObITh CAETIaHbl BHIBOJIBL.

Otuer no/mKeH ObITh MOJIMCAH CTYIGHTOM C YKa3aHUEM JaThl e 0(hOpMIICHUSI.

OTueTsl, BBIIOJHEHHbIE 0€3 COOJIIOJEHHs MEePEUUCIIEHHbIX TpeOOBaHUH, BO3BpAILLAIOTCS
Ha J0paboTKy.

Kputepuu BbicTaB/1eHUs 3a4eTa

3auem:

— CUCTECMATU3HUPOBAHHBIC, I‘Hy6OKI/IC 1 IIOJIHBIC 3HAHUS 11O BCEM pa3acjiaM JUCHUIIINHBI,
a TaKkKe [0 OCHOBHBIM BOIPOCAM, BBIXOISIINM 3a MPeAesbl yueOHOU MPOorpaMMbl;

— TOYHOC HUCIIOJIb30BaHHUC HaquOﬁ TCPMHHOJIOTMU CUCTCMATUYCCKU I'PAMOTHOC 1
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETAa Ha BOIIPOCHI;

— 6e3ympeduHoe BIaJCHIE HHCTPYMEHTapueM yueOHOU JUCIUILTUHBI, YMEHUE €T0
3¢ (HeKTUBHO UCIIONB30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

— BBIp@)KEHHAsl CIOCOOHOCTh CaMOCTOSITENILHO U TBOPUYECKHU PELIaTh CJIOKHBIE TPOOIEMbI
Y HECTaHJIapPTHHIE CUTYAIIHH,

— MOJIHOE U TIIyOOKO€ YCBOEHHE OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBI,
PEKOMEHI0BAaHHOW yueOHOW MPOrpaMMOil 10 IUCHUTUIHHE;

— YMCHHEC OPHUCHTHPOBATHCA B TCOPUAX, KOHUCIIUAX U HAITPABJICHUAX AUCHUILINHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys Hay4HbIE TOCTHKEHUS APYTUX TUCIUTLINH;

—TBOPYECKAs CAMOCTOsITeNbHAs paboTa Ha 1a00paTOPHBIX 3aHATHSIX, aKTUBHOE y4acTHE B
TPYIIOBBIX 00CYXICHHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aJaHHIA;

—ypOBEHb C(OPMUPOBAHHOCTH 3asABICHHBIX B paboueil mporpamMme KOMIETCHIUI
COOTBETCTBYET OPOTOBOMY, 0a30BOMY WUITU MPOJABHHYTOMY YPOBHIO.

Hezauem:

— (pparmMeHTapHBIC 3HAHMS 10 JUCLUIUINHE;

— OTKa3 OT OTBETA (BBIIOJIHEHNS TUCbMEHHON padoThI);

— 3HaHME OTAEJbHBIX HCTOYHUKOB, PEKOMEH/JOBAHHBIX YU€OHOH MporpaMmMoi 1o
JTUCIUIUINHE;

— HEYMEHUE HCII0NIb30BaTh HAYYHYK TEPMUHOJIOTHIO;

— HaJIn4yue rpyObIX OMHOOK;

— HU3KHUH yPOBEHB KYJIbTYphl UCIIOJIHEHUS 3aJaHUl;

— YpOBEHb C(POPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMme KOMIIETEHIIUN HUXKE
IIOPOrOBOTO.

5. Ilepeyenn yueOHOW JuUTEpPaTypbl, HH()POPMAUMOHHBIX PECYPCOB M
TEXHOJIOTUH

5.1 YueOnas Juteparypa

OcHoBHasi 1MTEpaTypa:

1. JlanwioB H.H. Marematnyeckoe moaenupoBanue. KemepoBo: Kemel'V, 2014.
98 C. [DneKTpOHHBII pecypc]. - Pexum JIOCTYyTIa:
http://biblioclub.ru/index.php?page=book&id=278827.

2. MamukoB P.®. OcHOBBI MareMaTHYecKOro MozenupoBanus. M.: Topsdas
munus-Tenexkom, 2010. 368 c. [DOnekTpoHHbli pecypc]. - Pexum gocryma:
https://e.lanbook.com/book/5169.
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3. HOnmoBuu B.M. Marematuueckue monenu ectrectBeHHbIX Hayk. CIIO.: Jlanp,
2011. 336 c. [DneKTpOHHBII pecypc]. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/689.

I[HSI OCBOCHUA JUCHUIIIMHBI HHBAJIMAAMU U JIMDAMH C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU
300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BHU/IC B 3JI€KTpOHHO-6I/I6J'II/IOTCLIHBIX CHUCTEMaAX.

JlonoJIHUTEIbHAS JIUTepaTypa:

1. bBabemxko B.A., ITaBnosa A.B., ba6emko O.M., EBnoknmosa O.B. MaremaTtuueckoe
MOJICJIMPOBAHUE DKOJIOTMUYECKUX IMPOIIECCOB PACHPOCTPAHEHHUS 3arps3HSIONMX BEIIECTB.
Kpacunomap: N3a-Bo KyoI'Y, 2009.

2. HanmnoB H.H. Maremarndyeckoe wmojaenupoBanue. KemepoBo: KemepoBckuii
rocynapctBeHHbld yHuBepcuter, 2014. 98 c. [OnekTtpoHHbId pecypc]. - Pexum poctymna:
http://biblioclub.ru/index.php?page=book&id=278827.

3. EmenpsnoB A.A., BmacoBa E.A., Jlyma P.B. HmutanumonHoe MoOJIeIMpOBaHKE
HKOHOMUYECKUX IpoleccoB. M.: @uHaHChl U cTatucThka, 2009.

4. 3axapoB l0.B. Marematnueckoe MOJCIUPOBAHUE TEXHOJIOTHMUYECKUX CHUCTEM
yae6noe mocobue. Momkap-Oma: IIF'TY, 2015. 84 c. [DaekTponHbIl pecypc]. - Pexum gocryma:
http://biblioclub.ru/index.php?page=book&id=477400.

5.  MareMaTHYECKHE MOJICIH U BBIYHCIUTEIbHBINA SKCIIEPUMEHT B MPOOJIEME KOHTPOJIS
¥ MPOTHO3a 3KOJIOTMYECKOro cocTossHus atmocdepst / B.M. Haan, 11.3. Haam, P.A. Peickanenko,
E.IL. fApuesa. CraBponons: CKOVY, 2016. 376 c. [Onexrponnsii pecypc]. - Pexxum mocryma:
http://biblioclub.ru/index.php?page=book&id=467018

6. Temam, P. Maremaruueckoe MOJENMpPOBaHHE B MEXaHUKE CIUIOUIHBIX cpern / P.
Temam, A. Mupansuib. M.: U3narenscrBo "Jlabopartopus 3nanuit", 2014. 319 c. [DnekTpoHHbIN
pecypc]. - Pexxum mocryma: https://e.lanbook.com/book/50538.

5.2. llepuoauyeckasi JuTEpaTYpa
He ncnonb3yrores

5.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBPpeMEHHbIe MpogeccHoHaIbHBIE 0a3bl
JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI

DJ1eKTPOHHO-0UubIn0oTeYHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3b1 JAHHBIX:

1. Hayunas anexrponHnas 6ubnuoreka (HOb) http://www.elibrary.ru/
2. Springer Materials http://materials.springer.com/

3. zbMath https://zbmath.org/

Pecypcol cBOOOHOrO f0CTYHA:

1. Mup matemaruueckux ypasuenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, xumus, Maremaruka. http://www.phd4s.ru/index.html

3. Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

4. CroBapu u suimkioneauu http://dic.academic.ru/
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Co0cTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTebHbIe U MH(OpManuoHHbIe pecypchl Kyol'Y:
Cpena MoayibpHOTO quHaMu4eckoro ooydenus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, Y4eOHO-METOAMUYECKUX KOMILUIEKCOB, MyOIUKAIUi U KOH(epeHIIHi
http://mschool.kubsu.ru/

5.4 Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH OCYLECTBIEHUHN
00pa3oBaTeILHOIO NMPoIecca MO JUCHMUILIHHE

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOT U

1. IlpoBepka MHAMBHIYaJbHBIX 3aJlaHUM U KOHCYJBTUPOBAHUE IOCPEIACTBOM 3JIEKTPOHHOM
[IOYTBI.

2. Ucnonp3oBaHue SJCKTPOHHBIX MPE3EHTALMH TNPH  NPOBEACHUU  JICKIMOHHBIX U
71a00paTOPHBIX 3aHATHH.

3. Hcnonbp3zoBaHne MaTeMaTHUECKUX MAKETOB IPY BHITOJHEHUN MHIMBUAYATBHBIX 3a1aHUM.

IlepeyeHb HEOOXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHHust

1. Omnepanmonnas cucrema MS Windows.

2. HurerpupoBannoe oducnoe npuioxenue MS Office.

3. IlporpammHOe oOecrieueHUe JUJIsi OpPTaHHW3AMH  YIPABISIEMOTO KOJUIGKTHBHOTO U
Oe3omacHoro jocryna B lHTepHeT.

4. Maremarndeckuii maker Matlab.

6. MeToauyeckne yKazanus JJisl 00y4alOUUXCsl 0 OCBOEHUIO JUCIUNIMHBI

Tekymme 3aganus (CM. CIHCOK JIAOOPATOPHBIX paboT) JOJDKHBI OBITh B YCTAHOBJIICHHBIC
CPOKH IPOJIEMOHCTPUPOBAHBI CTYICHTOM IPETOJIABATEIII0 BO BpeMs J1abOpaTOpHOTO 3aHSTHS,
OpU 3TOM 3alllMTa IIOKa3bIBAEMOTO TEKYIIETO 3aJaHusl WIM WHAWBUIYAIBHOTO 3aJaHHs
MOJpa3yMeBaeT UAJIOT TPETOAaBaTeNsi M CTYACHTA, B IMPOIECCe KOTOPOTO CTYACHT IOJKEH
MPOKOMMEHTHPOBATh TPEACTAaBICHHBIE PE3YNbTaThl U OTBETUTh HA BOIPOCHI MpENoaaBaTens,
€cJIM TakoBbIe OyayT uMmeThest. [1o pesynbraram Oecebl 3anuiaeMoe 3aannue wid padora 1udo
MPUHUMAETCS, TUOO JAI0TCS PEKOMEHJAIMH 0 JOBEACHHUIO €€ 0 HaJJIeXkallero Bua, Mocie
Yero Ha IMOCIIEAYIONIEM 3aHATHH ITPOUCXOIUT €€ TIOBTOPHAS 3aIlUTa.

[Tonck wuHpOpMaUM [UIsI OTBETOB HAa BONPOCHl I CaMOCTOSITENIbHOM paboThl U
BBITNIOJIHEHMS 3alaHUi B HEKOTOPBIX CIIydasx MPEANojaraeT He TOJIbKO HM3y4YEHHE OCHOBHOM
yueOHOW JUTEpaTypbl, HO W MPHUBJICUEHUE JOIMOJHUTEIbHON JMTEpaTypbl, a TaKke
HCII0JIb30BaHUE pecypcoB ceTh VIHTepHeT.

B ocBoenun JAUCHUIITIMHBI MHBAJIUJAMH W JIMOAaMU C OTPaHUYCHHBIMHU BO3MOXKHOCTAMU
310pOBbs OOJIBIIOE 3HAYEHHME HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuasa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUKM 110 NPCIAMETY SABJIAIOTCA Ba)KHBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MCXKAYy MNOperoaaBaTcjiecM M O6y‘-IaIOHH/IMC$I HHBAJIUJIOM HWJIMA JIMOOM C OI'PpaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSL.

7. MarepuajibHO-TEXHHUYECKOE O0ecneYeHue 1Mo JUCHUIJINHE

IIo Bcem BuaaM y4yeOHOW MAEATENBHOCTH B paMKax JIUCIHMIUIMHBI HCIOJIb3YIOTCS
ayJIUTOpUH, KAOMHETHI U 1a00paTOPUH, OCHAIIIEHHbIE 000PYJOBaHUEM.

Jns  camocTosiTenbHOW — paboThl  OOydYaIOUIMXCS  MPEAYCMOTPEHBbl  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHCHH&HHSHPOB&HHOﬁ Me6eJ'II)IO, OCHAaIIICHHBbIC KOMHBIOTepHOﬁ TEXHUKOH C
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BO3MOXKHOCTBIO TIOAKIIIOUEHHS K ceTn «MHTepHeT» M oOecrnedeHneM J0CTyna B AJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

MarepuanbHO-TeXHUYECKOE 00ecreYeHNE JUCIUILUIMHBL U
No Bun pabot
OCHAILIEHHOCTh
1. JlabopaTopHblie KoMmnploTepHbI KJIacC, YKOMIUIEKTOBAHHBIM KOMIIBIOTEPAMH C
3aHATHUS JUIEH3UOHHBIM [POTpaMMHBIM OOecleueHueM, HeoOXOoAUMOon
MeOeNbIo (JI0CKa, CTOJNBI, CTYIIbS).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. I'pynnossie Aynutopus  AJii  CEeMHUHAapCKUX  3aHATUH, TPYNNOBBIX U
(MHIMBUYyaTbHBIC) | UHAMBHIYaTbHBIX KOHCYJIbTaIHH, YKOMILIEKTOBAaHHBIC
KOHCYJIbTAII ! HeoOXxomumoi ~ Mebenbro  (IOcKa,  CTOJBI,  CTYJbi) W
JEMOHCTPALlMOHHBIM 000pyI0BaHHEM
(aynmutopuu: 129, 131).
3. Texymuii Aynuropust Uil CEMUHAPCKUX 3aHATUM, TEKYyILEro KOHTPOJIS U
KOHTPOIIb, MPOMEXYTOUHOM aTTecTaluu, YKOMIUJIEKTOBaHHAas HE0OXOAUMOMH
MPOMEKYTOUHAs MeOenplo (I0CKa, CTONbI, CcTynbs) (aymmropuu: 129, 131, 133,
aTTecTaIus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMIBIOTEPAMH C JIUIICH3UOHHBIM MPOTPAMMHBIM 00€CIICUeHUEM U
BbIxo0M B uHTepHeT (106, 106a, A301)
4. | CamocrostenpHass | KabmHer  miast  caMOCTOATENBHOM — pabOTBI,  OCHAILICHHBIH
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUS K CETH
«HTEpHETY, IPOTPAaMMOI SKPAHHOTO YBEIMYEHUs, 00ECTIEYCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO
cpely YyHUBEpPCUTETa, HEOO0Xoaumoll MeOenplo (J0CKa, CTOJBI,
CTYIbA).
(Ayautopust 102a, unTanbHbIN 3a1).

Peanuszanus kypca npennonaraeT HaIu4lue MUHUMaIbHO HEOOXOIMMOTO JJIsl peau3alnn
JAHHOM mporpamMMmbl [EpeyHs MaTepUalbHO-TEXHUYECKOro O0ecledyeHus: ayAauTOpHH,
000py/1I0BaHHBIE BUICONPOEKIIMOHHBIM 000pYI0BaHUEM JIJIsl Ipe3eHTauni (LIUPpOBOI IPOEKTOD,
9KpaH, HOYTOYK); KOMIBIOTEPHBIE KIJIACChl JUIs MPOBEIECHUS Ta00paTOPHBIX 3aHATHUI.

KomnerotrepHas noaaepxka yuedHoro nporecca rno HanpasieHuto 01.03.02 Ipuknannas
MareMaTHka M HH(opMaTHka o0ecreyMBaeTcss MO BCeM JAUCHUIUIMHAM. DakysibTeT
KOMITHIOTEPHBIX TEXHOJIOTHI U MPUKJIAJHOW MAaTEeMaTHKH, OCHAIIICH KOMITBIOTEPHBIMU KJIacCaMH,
yCTaHOBJICHA JIOKAJIbHAs CETh, BCE KOMIBIOTEPHI (DaKyJIbTeTa MOJKIOYEHbI K ceTH VHTepHeT.
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