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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 LIEJIbI0 OCBOCHUE METOJOB IIOCTPOCHHS MATEMATHUYECKHX MOJAECICH,
OIKCBIBAIOLINX OCHOBHbIE OCOOCHHOCTH ()YHKLIMOHMPOBAHUS KOJIOTMYECKUX, IKOHOMUYECKUX
U TEXHOJOTMYECKHX CHCTEM; MOATOTOBKY K BBIOOPY ONTHUMAJIBHBIX MOAXOJOB K IOCTPOCHHUIO
MoJiesiell B COOTBETCTBYIOIIEH 00IaCTH MPAKTHKH.

Llenu AMCIUIITUHBI COOTBETCTBYIOT opmupyeMbiM komnereHusm OITK-1, OIIK-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

JucuumumHa «MaTemMaTndeckoe MOJICITMPOBAHUE MIPUPOTHBIX U TEXHOTCHHBIX OOBEKTOB
U TpoleccoB» oTHocuTca K «OOs3atenbHas yacTh» brnoka 1 «/ucuuIinHbl (MOIYIIH)»
y4eOHOro IJIaHa.

Kypc sBisieTcs eCTeCTBEHHBIM MPOJOIKEHHEM UYHUTAEMBIX paHee KypCOB U COACPKHUT
CUCTEMATUYECKOE M3JI0KEHHE OCHOBHBIX TOHATUH W NIPUHLHUIIOB MaTEeMaTHUYECKOTO
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 (U3HKHU, TEOpusi BEPOSTHOCTEH M MaTeMaTU4yecKas CTAaTUCTHKA,
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:



OIIK-1

3HaTh

YMmernb

Baanern

OIIK-2

3HaTh

YMmernb

Biaagern

Cnoco0eH npumMeHsTh (pyHIaAMeHTAJbHbIE 3HAHUSA, MOJYYeHHbIe B 00J1aCTH
MaTeMAaTH4YeCKHX U (WJH) eCTeCTBEHHBIX HAyK, M HCHOJb30BATh HX B
npogeccHoHAJIbLHOM 1eATeJTbHOCTH

NOIIK-1.1(06.016 A/30.6 3n.3) CnocobGeH mpuUMEHATh (QyHIAaMEHTAIbHbIE
3HAHUS, TOJIYYCHHBIE B OOJIACTH MAaTEMAaTHYECKMX M CCTECTBCHHBIX HAyK, U
UCTIOJIb30BATh MX MPHU aHAIN3E IPEIMETHON 00IacTH

NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIM U MEXIYHAPOJHBIH ONBIT B
001acTH MaTeMaTHYeCKUX W (WJIM) eCTECTBEHHBIX HAayK, W MCIIOIb30BaTh MX B
npoeCCUOHATIBHOM I TETbHOCTH

NOIIK-1.3 (06.001 D/03.06 VY.1) IIpumensats ¢yHIaMEHTAIbHBIE 3HAHHUA,
NOJyYCHHbIE B OO0JIACTM MaTeMaTHYeCKUX M (WJIHM) eCTECTBEHHBIX HayK, M
UCTIOJIB30BaTh MX B MPO(EeCCHOHAIBHON eI TeIbHOCTH

NOIIK-1.5 (06.001 D/03.06 Txa.1) PazpaboTka Ha OCHOBE 3HAHUH, IMOJYyYEHHBIX B
o0nacTd MareMaTHYecKuX H (WIM) €CTeCTBEHHBIX HAayK, H3MEHEHUE |
COTJIACOBAHUE AapPXHUTEKTYphl MPOTPAMMHOTO OOECIEYCHUST C CHCTEMHBIM
AQHAJTUTHKOM M apXUTEKTOPOM MPOrPaMMHOT0 00ecTiedeHus

HOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMIOACHUNH W HU3MEpPEHUH,
COCTaBJICHUE WX ONUCAaHWW W (OPMYIHMPOBKA BHIBOAOB INPH AHAIN3E PEIICHHI
3aj1a4 MPUKJIAHOW MAaTEeMaTHKU U HHPOPMATUKH

NOIIK-1.8 (40.001 A/02.5 MIp.2) JlesrenpbHOCTh, HANpaBICHHAS Ha PEHICHHE
3aj1a4y aKTyaJbHbIC U 3HAYMMBIC 33]]a4d TPUKIIAJHOW MATEMAaTUKU U HH)OPMATHKU
AQHAJTUTHYECKOTO  XapakTepa, MpeNnojiaraloiiux BbIOOp ©  MHOTOOOpasue
aKTyaJbHBIX CIIOCOOOB PELICHUS 33124

CnocoGeH HCNO/Ib30BATH U AJANTHPOBATH CYIECTBYIOIME MaTeMaTHYeCKHe
MeTO/Abl UM CHUCTEMbl MPOrPAaMMHUPOBAHMA s Pa3padoTKH W peajM3aluu
aJrOPUTMOB pPelIeHus MPUKJIATHBIX 32124

NOIIK-2.1 (40.001 A/02.5 3u.1) Llenu u 3amauu MPOBOJAMMEBIX HCCIIEIOBAHUN U
pa3pabOTOK, METOABI aJanTally CYIIECTBYIOIINX MAaTeMaTHYeCKUX METOIOB JUIS
pa3paboTKH U pealn3aluy aIrOPUTMOB PEUICHHUS TIPUKIIATHBIX 3a/1a9

NOIIK-2.2 (40.001 A/02.5 3n.2) OTedyecTBEHHBI M MEXAYHAPOAHBIA OIBIT B
COOTBETCTBYIOIIEH 00IACTH MCCIIETOBAaHMA, METO/IbI aJaNTalldi CYIIECTBYIOIINX
MaTeMaTHYeCKUX METOJIOB JJs pa3paboTKU M peai3alud aJrOPUTMOB pEIIeHUs
NPUKJIATHBIX 337129

NOIIK-2.3 (40.001 A/02.5 3n.4) Meronsl NpOBEAEHUS SKCIEPUMEHTOB U
HaOo1eHu, 00001IeHNsT 1 00pabOTKN MH(OPMALIUK, METOABI UCIIOIb30BAHUS U
aJanTalMy CYILECTBYIOUIMX MaTeMaTUYeCKMX METOAOB JuId pa3paboTKu U
peanu3anuy aaropuTMOB PEIICHHUS PUKIIATHBIX 3a/1a9

NOIIK-2.4 (06.001 D/03.06 VY.1) Hcnomp30oBaTh CyYIIECTBYIOIINE THUITOBBIE
pelIeHns U aJanTHPOBaTh CYIIECTBYIOIIME MaTeMaTHUECKHE METOJbl JAJS pas3-
pa6OTKI/I " pajin3allui aJITOPUTMOB PCHICHUSA MMPUKIIAJHBIX 3a1a4

NOITK-2.11 (40.001 A/02.5 p.2) HdesTensHOCTh, HAIllpaBJICHHAs Ha pEIICHHE
3a/lad aHAJIMTUYECKOTO XapakTepa, MPEANoiaralolx BBIOOp U MHOrooOpasue
aKTyaJbHBIX CIOCOOOB pEIIeHHUs 3a7ad, WCIOJb30BaHUE W aJalTHPOBAHUE
CYIIECTBYIOIUX MAaTeMaTHYECKUX METOJOB s pa3paboTKu U peaau3aluu
AJITOPUTMOB PEIIEHUS MPUKIIATHBIX 3a/1a4

Pe3ynbrartel 00ydeHHs MO NUCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBIECHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENBHOW paboThl O0Oy4yalomMXCsi B COOTBETCTBUHU
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

C



Kon n nanmeHoBanme HHANKaTOpa

PesynbraTel 00y4eHus IO TUCIUIIIHHE

OIIK-1 CniocobeH npuMeHATh (yHIaMEHTAIbHBIC 3HAHUS, TIOJyYCHHBIE B 00J1aCTH
MaTeMaTHYECKHUX ¥ (MJIM) ECTECTBEHHBIX HAYK, H UCIIOJIb30BATh UX B MPOQECCHOHAITBHON
JESITeTIbHOCTH

HNOIIK-1.1(06.016 A/30.6 3n.3) Cnocoben
MPUMEHATh  (DyH-JaMeHTaJdbHBIE  3HAHUS,
MOJTydeHHbIE B OOJIACTH MaTeMaTHYECKUX M
€CTECTBEHHBIX HayK, U HCIIOIb30BaTh UX MPH
aHaJM3e MpeagMeTHON o0macTu

HOIIK-1.2 (40.001 A/02.5 3u.2)
OTeyecTBEHHBI 1 MEXIyHApPOAHBINA OMBIT B
obmactTh  MaTeMaTHYeCKHMX | (mm)
€CTeCTBEHHBIX HayK, M HCIOJIB30BaTh HX B
pohecCHOHATBHON NEATENbHOCTH
HOIIK-1.3 (06.001 D/03.06 Y.1)
[Mpumenars  QyHAaMEHTANbHBIC  3HAHUS,
MOJy4YeHHbIE B OOJIACTH MaTeMaTHYECKHX U
(M) eCTECTBEHHBIX HAYK, M HCIOJb30BaTh
uX B IpoecCHOHaNbHOM NesITeNbHOCTH
HOIIK-1.5  (06.001 D/03.06  Tm.1)
PazpaboTka Ha OCHOBE 3HAHWM, TOTYYEHHBIX
B o0jacTH MaTreMaTH4ecKux W  (WIIH)
€CTeCTBEHHBIX  HayK, HW3MEHEHHEe W
COIJIACOBAaHHE APXUTEKTYPhl MPOrPaMMHOTO
o0ecrieyeHnsi ¢ CUCTEMHBIM aHaJIUTUKOM U
ApPXUTEKTOPOM MPOrPAMMHOTO 00eCTIeYeHUS
HNOIIK-1.7 (40.001 A/02.5 Tn.2)
[IpoBenenne HaOMIOACHWH ©W W3MEPEHUH,
COCTaBJICHHE UX OIMCAaHUA U (popMynHpoBKa
BEIBOJIOB

HNOIIK-1.8 (40.001 A/02.5 Hp.2)
JesTensHOCTh, HaIlpaBIIEHHAas Ha pelIeHUe
3amaqy AHATUTUIECKOTO xapakrtepa,
MPEANOIaraloIux BEIOOP W MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pEIIeHHs 3a]a4, C
WCTIOJIb30BaHHEM (hyHIaMEHTATBHBIX
3HaHUM, MOJTyYEHHBIX B obnactu
MaTeMaTHUYecKuX ¢ (W) ECTECTBEHHBIX
HayK

3HaeT: crmocoObl HCHOJIB30BAaHHUA COBPEMEHHBIX
METOJIOB Ul PELICHUS HAyYHBIX U MPAKTHYECKUX
3aJa4; IPUHLMIIBI BHIOOPA METOJOB U CPEJACTB
W3Y4YEHHs MAaTeMaTH4YE€CKOW MOJEIH; MOAXOIbl K
Bepu(duKanum Mojelell U OLEHKE 3aTpaT Ha UX
pealM3alnio; MAKeThl NPUKIAIHBIX IIPOrpamwm,
UCIIOJIb3YEMBIE IIPU ITOCTPOEHUU MOJEIIEH

YMeer: CTpPOUTh MaTeMaTHYECKUE MOJAETU U
OIICHUBATh WX aJIEKBAaTHOCTh; COJIEPKATEIbHO
HUHTEPIPETUPOBATH PE3YIbTATHI

Binaneer: HaBBIKAMH aHAM3a, COIIOCTABJICHHUSA U
00001IeHUsT  pe3ylbTaTOB  TEOPETUYECKHX U
MPAKTUYECKUX MCCIEAOBAHMM B NPEAMETHOMU
00/1aCTH; OCHOBHBIMHA METOAAMH HMCCIEIOBAHUS U
MaTeMaTHYECKHX MOJICIICH; HaBBIKAMH
COJIepXKaTEIbHOM UHTEPIIPETAL[UU PE3YIbTATOB;
HaBBIKAMH MCITOJIb30BaHUs MAKETOB MPHUKIAIHBIX
mporpamMm Jijisi o0ecriedyeHus Ipolecca MOJIeIu-
pOBaHUS

OIIK-2 Cnoco0OeH UCcnoab30BaTh U aJallTUPOBATh CYILECTBYIOLINE MaTEMATHYECKHUE METO/IbI
Y CHCTEMBbI POrpaMMHPOBAHUS 7Sl pa3padOTKU U peaau3aliy alfOPUTMOB pPeILIeHUs
MIPUKJIAJHBIX 33184

HOIIK-2.1 (40.001 A/02.5 3n.1) Lemn u
331a4d  TPOBOJUMBIX  HCCJICAOBAHUA U
pa3paboToK, METO/IbI azanTarum
CYIIECTBYIOMNX MAaTEMATHUECKHX METOIOB
IUIST pa3pabOTKUA W peaTh3aIliil aJIrOPUTMOB
pelIeHus IPUKIIAIHBIX 3324

HOIIK-2.2 (40.001 A/02.5 31.2)
OTe4yeCTBEHHBIM U MEXIYHAPOAHBINA OMNBIT B
COOTBETCTBYIOIIEH 00JIaCTH WCCIIEOBaHUH,

3HaeT: TeMaTHUECKHE CETeBble HH(POPMAIIMOHHBIE
pECYPCBI; COBPEMEHHBIE TEHICHIMHM DPAa3BUTHS
HAy4YHBIX U MPUKIATHBIX JTOCTHKEHUN B 00JacTH
MaTEMaTHYECKOT0 MOJIEITUPOBAHUS.

Ymeer: opran3oBath 3(PQPEKTUBHBIA MOUCK
uHpopManuu MO  TPEAMETHOM  00JacTH;
UCIIONIb30BaTh DJIEKTPOHHBIE OUOMUOTEKH IS
yrIyOJIeHUsI 3HAHUH 110 PEIMETHOM 00J1acTH;

IUTAHUPOBATh dJTambl CO3JaHMsl W BepUDUKALUU
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KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA P€3yJ'II)TaTI)I 06yquI/I${ 0o AUCHUILINHC

METO/JbI ananrannu CYHIECTBYIOIIUX | MOACIU

MaTeMaTH4IeCKHX METOJOB Uit paspaboTky ¥ | Biiageer: HaBbikamu paboThl ¢ MH(pOpPMALUEH K3
pean3annn JIT'OPUTMOB PCIICHUA | pa3JIMYHBIX HCTOYHUKOB (meyartHbIX,
NPUKIIATHBIX 3371349 DIIEKTPOHHBIX, CETEBbIX); HABBIKAMHU OLEHKH BbI-

HOIIK-2.3 (40.001 A/02.5 3u.4) MeTonsl | ypcauTeNbHON CI0KHOCTH MOJICIIH;
NPOBEIEHHST SKCIIEPUMEHTOB U HAOJIIOIEHUIA,
0000meHnst u o0paboTku uH(OpMaMH,
METOJbl  WCIOJIb30BaHHS W aJanTalliu
CYIIECTBYIONIMX MAaTEeMaTHYECKUX METOJI0B
JUIsl pa3pabOTKU U pear3allid alrOPHTMOB
pelIeHus IPUKIIAJHBIX 3a/1a4

HNOIIK-2.4  (06.001 D/03.06 v.1)
Hcmonp30BaTh  CYHIECTBYIOIIHE — THIIOBBIE
pelieHrss W aJanTHPOBaTh CYHIECTBYIOIIHE
MaTeMaTHYeCKHe METOABI TS pa3-paboTKH U
peanu3aiun aJITOPHUTMOB pelIeHust
NPHUKJIAIHBIX 33719

HOIIK-2.11  (40.001  A/02.5  [p.2)
JlesiTenbHOCTD, HATPABICHHAS Ha PEIICHUE
3a71a4 AQHAJIUTHYECKOTO xapakrepa,
MPEINOoJIaralolMX BEIOOP W MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEIHICHUS  3ajad,
HCIIOJIb30BaHHE " alalITHPOBaHKE
CYIIECTBYIOIIMX MAaTEMATHYECKUX METO0B
JUIsL pa3pabOTKU M peaau3allid alrOPHTMOB
pelIeHus IPUKJIAJIHBIX 3a/1a4

[Ipouecc ocBoeHuss OUCHMIUIMHBL «MaTemMaTnyeckoe MOJEIUPOBAHUE MPUPOAHBIX U
TEXHOTE€HHBIX OOBEKTOB M IPOLIECCOB» HAIPaBJIEH Ha MOJy4eHHUs HeoOX0auMoro obdbema
3HaHMM, oTBedaromux TpeboBanusiM PI'OC BO u obecrneunBarolux YCIEUIHOE BEAECHUE
0akamaBpoM IPOU3BOACTBEHHOW M HAy4YHO-MCCIEIOBATENbCKON JESATEIbHOCTH, BIaJCHHE
METOJMKON (OPMYIUPOBAHUS U PEIIEHUs MPUKIAJHBIX 3a]a4, a TaK)Ke Ha BHIPAOOTKY yMEHUI
NPUMEHSATh Ha MPAKTUKE METO/Ibl MPUKIIAJAHON MaTEMAaTUKU U HH(OPMATUKH.

Pe3ynbrartel 00ydyeHHs MO NHUCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENBbHOM paboThl O0OydyaromMXcsi B COOTBETCTBUU C
YTBEPKJACHHBIM YUEOHBIM IJIAHOM.

WHaukaTtopel  JOCTMXKEHHS KOMIIETEHLUMH  CUMTalOTCs  CQOPMHUPOBAHHBIMU  TpHU
JIOCTUKEHUH COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB OOYyUEHUSI.

2. CTpyKTYypa U coiep:KaHue TUCHUTINHBI.
2.1 PacnipenesneHue TPY10EéMKOCTH JUCIUILIMHBI 10 BUAaM padoT

OOmiass TPyIOEMKOCTh TUCIHUIUIMHBI ~ COCTaBNsieT 2 3a4eTHBIX EAWHHIBI, 72
akagemudecknx daca. Kypc «MaremaTtudyeckoe MOJEIUPOBAHHE MPUPOIHBIX M TEXHOTEHHBIX
00BEKTOB U TPOIECCOBY» COCTOUT M3 JAaOOPATOPHBIX 3aHATHH, COMPOBOXKIAEMBIX PETYISIPHON
WHANBUIYAILHON paboTOW TperojaBarelis CO CTYACHTAMH B TIPOIECCE CaMOCTOSTCIILHOMN
paboTsl. [IporpaMMoii 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 - —
ITpopaboTka y4eOHOro (TEOPETUIECKOTr0) MaTepuasa 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 pa6OTBI " UX TPYAOECMKOCTH I10 pa3aciiaM JUCHUIIINHBI.

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 Ml TOBEPXHOCTH 3E€MJIIH
4 | MareMaTHYeCKre 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 | Craructuueckre METOJIbI MOJICITMPOBAHHUS 6 2 4
9 Oranbl cucTeMHOT0 MojienupoBanus. [IpoBeneHue 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 JIaGopaTopHbIie 3aHATHS

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
3eMIIA JUTSL ypaBHEHUS niepeHoca U muddy3un. MeToasr 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
Pacnpoctpanenue ynpyrux BosnH. OnpezaeneHue 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 MIPOU3BOJCTBEHHO-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 MOJIENH 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 3a1aHuA 1J151 J1Aa00PATOPHBIX 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
OINTUMAJbHONH CHCTEMBI. Kﬂaccmbnxaum{ Mogenei. Moaenu HCMPEPBIBHBIX U AUCKPCTHBIX
CHUCTECM. I[CTepMI/IHI/IpOBaHHLIC N CTOXAaCTHYCCKHUE MOACIIH. O6IJ_II/IC MNPpUHOUIIBI TTOCTPOCHUA




MOJIeNIel CIIOKHBIX cUCTeM. Bo3aMoxHOCTH (hopMain3aiiuy OOJIBIIUX CUCTEM. AJIGKBATHOCTh U
3¢(hEeKTUBHOCT,  MOJENW.  AHATUTHYECKHE, YHUCICHHBIC, CTATUCTHYECKHE  METOJbL.
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 MOJEIMPOBAHUIO 3KOJIOIMYECKMX CUCTEM. Mojenu MNomyJsuui.
Monenu macconepeHoca. Beenenue B Teoputo pazmepHocteid. [IpencraBienre MareMaTH4eCcKoOm
mMojenu B Oe3pazmepHoM BHze. [IpuMeHeHne WHTETpanbHBIX MpeoOpa3oBaHuidi. MHTErpambHbIe
npeoOpazoBanus Oypre u Jlamiaca u ux 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
MOJICTUIAIOIINE MMOBepXHOCTU. C(BeleHHME CMEIIaHHBIX KpaeBbIX 3a7ad K CHCTeMaM
UHTETpalbHbIX YypaBHeHHH. I[locTpoeHue NpPUOMMKEHHBIX pPELIEHUH CHUCTEM HHTErpallbHbIX
ypaBHEHUH (BHYTPEHHSISI U TIOTPAHCIIONHAS COCTaBIISIIOIIME penieHus ). GakTopuzanus (yHKIIHA.
Teopembl 0 QaxkTopu3auuu ¢(yHKIMH B BUAE CYMMBl W mpou3BeaeHus. Hopmanuszaums.
[Tpubnmmxennas ¢akropuzauuss 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) Ucnonp3oBanus MHCTpyMeHTOB Matlab a5 ananutnyeckux npeoopa3oBaHU.

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

4) Pemenue 3a7a4 MaccorepeHoca YucIeHHO-aHATUTHIECKUMU METOIaMHU;

5) Peanuzanust aBymMepHOl Mozaenu Iudpdy3uH C Y4eTOM KOHBEKIUH, OCAXIAECHUS H
Jerpajaliiy MpUMecH;

6) UncneHHO-aHATUTHYECKOE PELICHHE 3a/1a4H ISl TOBEPXHOCTHOI'O UCTOYHHKA;

7) Bepudukanus Moeny MUTPpallUK TPUMECH YHCIEHHO-aHATUTUYECKUMHU METOJaMHU;

8) MHcnonb3oBaHuWe WHCTPYMEHTApUsl aHAIUTHYECKUX npeoOpasoBanuii Matlab s
¢dakropuzanuu GyHKIUN 1 MaTpUL-PYHKIMI 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 HANpsDKCHWM. YPaBHEHMsS JBIJKCHUS W PaBHOBECHS B KOMIIOHEHTax TEH30pa
Hanpsokenudt. Tenzop nedopmarnmu. OO600meHHbI 3akoH ['yka. VYpaBHEHHS 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 v 2 2
KacaTelnbHON K LWJIMHAPUYECKOW MOBEPXHOCTH Y  + Z° =4 mpHu 3aJaHHBIX KOMIIOHEHTaX

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

SO>SR +EX

3) UccnenoBate 3agauy KpydeHuUs A1l MPU3MATHUECKOTO Opyca, SJUTUITHYECKOTO CEUCHHS.

Pa3zpen 5

VYcnoBuss Tekydecth W ynpouHeHHs. (OCHOBHBIE COOTHOIIEHHMS TEOPUM IUIACTHUYECKHUX
negopmanuii. OCHOBHBIE COOTHOIIEHHUS TEOPUH IUIACTUYECKUX TedeHWH. J(mHamuueckue u
CTallMOHApHBbIE KOHTAKTHbIE 3a7aud. Mojaenu KOHTaKTHOTO B3auMMOAEHCTBUS (YCIOBUSA B
oOnacTu KoOHTakTa). MeToapl pelleHHs CTalMOHApHBIX KOHTAaKTHBIX 3anad. lIpumenenue
MHTETPAIbHBIX MIPEOOPa30BaHUN B HEOTPAHHUUEHHBIX U MOJIYOTrpaHHUYEHHBIX 00jacTsax. Metoabl
peleHusl HeCTallMOHAPHBIX KOHTAKTHBIX 3a1ad. llepexox OT IMHAMMYECKMX K CTallMOHAPHBIM
3aJjayaM ¢ TOMOIIbIO IpUMEHEeHus IpeodpazoBanus Jlamnaca.
1) TlpuMeHeHME HHTETPATBHBIX IPEOOPA30OBAHMIA;
2) YwucneHHoe oOpallieHre HHTETPaIbHBIX TPe00pa3oBaHuil;
3) HaxoxnueHue pelieHHe OJHOPOIHBIX YPaBHEHWH CTaTHYSCKOH TEOPUH YIPYrOCTH B
ClIy4ae IJIOCKOTO HANPS)KEHHOT'O COCTOSIHUS;
4) Pacyer HaNpsDKEHUH B 3aJIaHHON TOYKE MOJYIUIOCKOCTH B Cllydac 3aJJaHHOM Ha rpaHUIle
JIOKaJIbHOM Harpy3ka, JeHCTBYIOLIEH MO YIJIOM.

Pa3znea 6

3amauu O TPEIIMHE U JKECTKOM BKJIIOYEHHMM B YIPYTOH MOJIyOorpaHuueHHO# cpene. Kpurepuun
paspyueHus (3Heprernueckuil kputepuid I'puddurca, cunosoit kputepuil MpBruHa. DneMeHTHI
TEOPUH «BHPYcOB» BuOponpoyHocTH (Popmyna bertn. OCHOBHBIE COOTHOLIEHHUS MEXIY
HaNpsDKEHUSIMU U iepeMelieHusaMy. Kinaccudukanus «BUpycoB» BUOPOIIPOUHOCTH).
1) Monenr OecKOHEYHOW MJIACTUHBI €AMHUYHOW TOJNIIMHBI C IEHTPaIbHOW MOMEepeyHON
TPELINHOW;
2) OrmpeneneHne KpUTHYECKOM COKUMArOMIeW CHJIBI JJIsl  CTEpXKHS C  IIApHUPHO
3aKperyIeHHbIMUA KOHI[aMU;
3) OmpeneneHne MaKCUMaJbHOIO TMporuda B CeperHE paBHOMEPHO HarpyXeHHOM
KBaJIpaTHOM IJIACTHHBI, IBE€ CTOPOHBI KOTOPOW CBOOOJHO OIEPTHI, a JBE APYTUe 3alleMIICHbI
metonoM byoHoBa-I"anepkuna;
4) MonenupoBaHue NPOCTEUIINX «BUPYCOB» BUOPOIIPOYHOCTH.

Pasznen 7

MeTton MareMaTH4ecKoro MoOJETUPOBaHHUS B dKOHOMHUKE. HekoTtopwsie Moaenn (pUHAHCOBBIX U
HDKOHOMHUYECKUX TPOIECCOB (MOJENb pPABHOBECHUS PHIHOYHOM JKOHOMHUKH, MaKpPOMOJETh
SKOHOMHUYECKOTO POCTa, MOJIeNb pekiaMbl). Monens rinobansHoro passutus k. doppecrepa.
IToroku u pesepByapbl. MoaenupoBaHue 3IKOHOMHMYECKHUX B3auMoJAeUCcTBU. Mopaenu
3ama3apiBaHus. MoJieab TPOW3BOJACTBEHHO-COBITOBOTO KOMILUIEKCa (IMMPOM3BOJCTBO, CKIIaj
ONTOBOI TOPTOBIIM, CKJIAJ PO3HUYHOW peanuzanuu). MoJIeanupoBaHUE TUHAMUKUA pPa3BUTHS
ropoga. OmnucaHMe W aHAIW3 OCHOBHBIX XapaKTePUCTUK (MPEANPUSTHS, KUIOW (HOHI,
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HaceJICHHE).
1) Peanu3zaius npocTeiiieii MoeIn PeKJIaMbl;
2) Peanuzanus MOJEIH TOHKH BOOPYKEHUIA;
3) Peanuzanus Mojeiau 3ama3jblBaHHUsS IEPBOIO MOPAIAKA IS MOCTOSIHHOTO BXOIHOTO

CUTHAJIA;

4) Peanu3zanuss MOJCNM 3ala3/bIBaHHs IEPBOTO MOPSJIKA JJIsi HUMITYJIBCHOTO BXOJHOTO
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. IloTOKM ciyuaitHbIX coObiTHil. TloTOKH ciyuaitHBIX
coObITHIl ¢ mnocneneiictBueM. MMUTallMOHHBIE MOJENM CIOXHBIX JAMHAMHYECKUX CHCTEM.
OcuoBHbIe TOHATHS. [IpUHIUIIBI B METOBI TOCTPOCHUSI MMUTAIIMOHHBIX MOJICIICH.

1) OreHka mapamMeTpoB CIy4aifHOTO Mpollecca;

2) OrueHNBaHUE APAMETPOB MIPH HATMYUH OIIHMOOK U3MEPCHHUS;

3) O6paboTka 1 aHaIKM3 Pe3yJbTaTOB CpeAcTBaMHU 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 JUCIIUILIMHBI
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:
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— 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. Pewumow 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 IEPEMEIICHUS, YIOBIETBOPSIOIIME OJHOPOIHBIM
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 o61ee penieHre OAHOPOIHBIX YpaBHEHHUM CTaTHYECKON TEOPUH YIPYTOCTH, 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 Monenu Ha3bIBarOTCSA TUHAMUYECKUMU (CTaTHUYCCKUMU)?
Kakue moznenu Ha3pIBatOTCS 1€TEPMUHUPOBAHHBIMU (CTOXACTUYECKUMU)?
Yto moHUMaeTcs 1Mo TepMUHOM "Bepudukamus moaenu'?
[IpuBenuTe mpUMephl, TEMOHCTPUPYIONINE YHUBEPCAIHBHOCTh MAaTEMAaTUUECKUX MOJEIeH
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.
[TpuBenure hopmysasl mpsiMoro u odpaTHoro npeodpazoBanus Oypoe.
[Tepeuncnure ocHOBHBIE CBOMCTBA npeoOpa3zoBaHust Oypbe.
[TpuBenure hopmysbl mpsMOro U oOpaTHOro npeodpazoBanust Jlamaca.
[lepeuncnure OCHOBHBIE CBOMCTBA MpeoOpa3oBanus Jlamaca.
C kaxoif 1eJbI0 MHTErpalbHble MPEoOpa3oBaHUs NPUMEHSIOTCS K HadajlbHO-KPAaEeBbIM
3aayam?
10. [Ins gero BBonATCS Oe3pa3MepHbIE TepeMeHHbIE?

=

LCoNoORWN

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

2. 3anumure ypaBHEHHUE MEepPEeHoca ¢ Y4eTOM IPaBUTAIIMOHHOIO OCE/IaHusl.

3. TlpuBemuTe ypaBHEHHE, ONMUCHIBAIOIIEE HECTAIMOHAPHBIN (YCTAaHOBWBIIMICS) MPOIIECC
pacrpocTpaHeHHs IPUMECH C YUETOM IepeHoca u 1updy3u.

4. llpuBenuTe OCHOBHBIE THIIBI TPAHUYHBIX YCIOBUI HA MMOACTUJIAIOIIEH TOBEPXHOCTH.

5. B uyem 3axitouaercs uzies MeTo/1a pa3phIBHBIX PELICHUN?

6. Cdopmynupyiite Teopemy o GakTopu3anuy GyHKIIHHA B BUIEC CYMMBI (TIPOU3BEICHHUS).

7. 3anummure ypaBHeHue Bunepa—Xomnda.

8. [aiite onpeaeseHue anmpoKCUMaLKN Pa3HOCTHOM 3agaveit HUCXOJHON

TuddepeHIaIbHON 3a1auH.
9. JlaiiTe onpenenieHHe YCTOHYHBOCTH 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.
3anuiuTe ypaBHEHMsI YIPYTOro paBHOBECHS U ABM)KEHHUS B IEPEMELLCHUAX.

el oA
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7.
8.

9.

IIpuBenuTe OCHOBHBIE TUIIBI TPAHUYHBIX YCIOBUH.

[IpuBenure nmpuMepsl ypaBHEHHMH, ONKCHIBAIOIIMX CTAllMOHAPHBIE M HECTAllMOHApHbBIE
porecchl B Ae(opMupyeMoM TBEPAOM TeJIe.

Jlj1 4ero craBsTCs yCIOBUS U3ITyUEHUS?

ChopmynupyiiTe NPUHIMII IPEJEIBHOTO HOTIOMEHHS.

Hanumure ycnosue uznyuenus 3oMMepdenbia B TPEXMEPHOM CIIydae.

10. BoiHbI KaKMX THUIOB PaclpOCTPAHSIOTCA B Je(OPMUPYEMBIX TBEP/IBIX Tesax?

BOoo~NoO~WNE

arwN

agrwbdE

agbrwbE

=

Pa3pea 5.

Yro takoe ynpyras aedopmanus’?

Yro Takoe riactuyeckas aedopmanms?

Chopmynupyiite ycioBust TEKy4eCTH.

UYro Takoe ynpouneHue? ChopMynmupyiTe yCcaoBust yIpoOIHEHHS.

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 NEepeiTH OT HECTALlMOHAPHOM K CTallMOHApHOW 3a1aue?

0. KakoBbl ~ ycnoBusi NpUMEHEHUS UHTErpalpHOro  mpeobpa3zoBanuss Dypse B

HEOrpaHUYEHHBIX U M1OJIyOTPAHUYEHHBIX 001acTaX?

Pa3znea 6

[ToctaBpTe 3amauy 00 YCTAaHOBUBIIMXCS AHTUIUIOCKMX KOJIEOAHUSX  YIPYroro
[IOJIyTIPOCTPAHCTBA, BbI3BAaHHBIX BUOpalliel BHYTPEHHEH TIOCKOM TPEIHHBI.
Chopmynupyiite kpurepuii ['puddurca.

B uem cocTout kputepuii paspymenus Upsuna?

UYto Ha3bIBAIOT BUPYCOM "BHOpOIpPOUHOCTH".

[TpuBenuTe npuMepsl BUPYCOB "BHOPOIIPOYHOCTH" IEPBOTO U BTOPOIO poja.

Pa3zpen 7.

B uem cocTout uzaest Meroaa MOTOKOBBIX Juarpamm?

3anuiuTe ypaBHEHHE YPOBHS.

3anuIuuTe ypaBHEHHE TEMIIA.

Kak MoznenupyroTcs 3ama3plBaHusl.

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 MATEMAaTUYECKOM CTATUCTUKH, HCIOJIb3YEMBIE JUIA aHAIM3a
pPE3yNbTAaTOB MMUTALIMOHHOTO MOJEITUPOBAHMUSL.

Pa3zpen 9.

UTo noHMMaeTcs Mo alrOPUTMH3AIUE MoIenn?

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

KaxoBa poip MalmmHHOTO KCIIEPUMEHTA B MIPOIIECCEe BEPUPUKAIIINHI MOJIEITH?
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4. Tlepeuncnute BUABI (AKTOPOB B UMUTALIMOHHOM SKCIIEPHUMEHTE.
[IpuBenuTe mpuMmep peaau3alrd TEXHOJIOTHU MATEMaTUYECKOro MOJCIHPOBAHUS st
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.

[IporpaMmma mo AMCHMIUIMHE MpEAyCMATPUBAET HCIOJIb30BAaHUE B Y4e€OHOM Ipoliecce
CIeAyIOmMX  00Opa3oBaTeNbHBIE  TEXHOJIOTMM:  YTEHHE JIEKIUH C  HCIOJIb30BaHHEM
MYyJbTUMEAUMHBIX TEXHOJIOTHI; paboTa HaJl UHIUBUIYaIbHBIMU 3aJJaHUSIMH C UCIIOJIb30BAaHUEM
MaKETOB MPUKJIAJHBIX MPOrpaMM, pa300p KOHKPETHBIX CUTYaAIi Ha MPAKTHYECKUX 3aHATHIX.

KomnpioTepHble TEXHOJOTMHM MPEAOCTaBISIOT CPEACTBA Pa3HOIJIAHOBOTO OTOOpa)KEHUS
JITOPUTMOB U IEMOHCTPALIMOHHOTO MaTepHaia.

[Tonxon pa3dopa KOHKPETHBIX CUTYalMid IIMPOKO UCIONB3YETCs KaK MpernoiaBaTeieM, Tak
u OakanaBpaMu BO BpeMsl JIEKIMH M aHajau3a pPe3yJbTaTOB CaMOCTOSATEIbHOW paboThl. ODTO
00yCIJIOBJIEHO TEM, YTO B IPOLIECCE MOJIEIMPOBAHUS YaCTO BCTPEUAIOTCA 3a/a4H, JJIsi KOTOPBIX
€MHBIX MOJXO0/I0B He cyiecTByeT. [Ipu rccnenoBaHuy U pelieHnr KaKI0W KOHKPETHO! 3a1auu
UMeeTcsl, KaK IpPaBHJIO, HECKOJBKO METOJOB, a d3TO Tpedyer pa3bopa M OLEHKH IEJIOoH
COBOKYITHOCTH KOHKPETHBIX CUTYalIHiA.

[Ipu 00y4yeHnH UCIIONB3YIOTCS CEAYIOIIME 00pa30BaTEIbHbIE TEXHOJIOTUU:

— TexHonorust KOMMYHHKAaTHBHOTO OOydYeHHMs — HampaBieHa Ha (OpMHpPOBAHHE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJsieTCsl 6a30BOW, HEOOXOMMOM AJist
aJlanTalnyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHUKAIUH.

— Texnonoruss pasHoypoBHEBOro (Au(GdEpPeHIUPOBAHHOIO) OOyUEHUS — MPEANOoIaraeT
OCYIIIECTBJICHUE I103HABATEIbHON JEATEIbHOCTU CTYJIEHTOB € Y4YETOM MX HHJIUBUIYaTbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEaTU30BbIBATH CBOM TBOPUYECKUM
noteHuuan. Co3laHue M HCIOJIb30BAHME JMATHOCTUYECKUX TECTOB SIBIISETCS HEOThEMIIEMOM
YacThIO0 JAHHON TEXHOJIOTHUHU.

— TexHonoruss MOIYJIBHOIO OOy4eHUS — TMpelycMaTpuBaeT JeleHHe COJep KaHus
JUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIE pa3fieibl (MOAYJIM), MHTEIPUPOBAHHBIE B OOIIMIA
KypcC.

— HWudopmannonno-kommynukammonnsle TexHonorun (MKT) — pacmupsior pamku
00pa30BaTeNbHOTO MpoIiecca, MOBBIIMIAs €ro MPAaKTHYECKYI HalpaBlIe€HHOCTh, CIOCOOCTBYIOT
WHTECHCU(PHUKAIIUU CAMOCTOSITENILHOM pabOThl ydYalIUXCsl M TOBBIIMICHUIO TTO3HABATEIHHOU
AKTUBHOCTH.

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

— TexHonoruss WHAUBUAYATH3AIMH OOYYEHHS — TMOMOTaeT pPeaJr30BBIBATh JHMYHOCTHO-
OpUEHTUPOBAHHBIM MOAXOJA, YYMUTHIBAS HWHIUBUAYaJIbHbIE OCOOEHHOCTH U MOTPEeOHOCTH
yUalXxcs.

— IlpoexkTHast TexHOJIOrMS — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBHS ydYalllUXCsl C IeJIbI0 pelIeHUs 3a/add, KOTOopas ONpEeNesseTcs B paMKax
npodecCHOHATBLHON MOATOTOBKH, BBLACTSS Ty WIH HHYIO IPEIMETHYIO 00J1aCTh.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIIASl KAaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILECHUE
y4eOHBIX 3a71a4.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTHCS K HH(POPMALUHU, YMEHHUIO
oTOMpaTh HH(OPMALIMIO ISl pEIICHUS TOCTABIEHHOM 3a/1a4H.
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KommiekcHoe wHcronb30BaHHEe B y4E€OHOM IMPOLIECCE BCEX BBIINIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JMYHOCTHYIO, HHTEJUICKTYaJIbHYIO AaKTUBHOCTb, PAa3BUBAIOT IO3HABATEIbHBIC
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJIKEH 00JaiaTh
OyIyIIMii CTICIIHAIIUCT.

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

— pabota B MajbIX Irpynmnax (KOMaH/e) — COBMECTHAs JIEATEIbHOCTh 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 CHUTYallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JAaCTH TPO(ECCHOHATBHOU NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUYECKOI'O MBIIIJICHUS — OOpa3oBaTelbHAs J1€ATEIbHOCTh, HANpPaBICHHAS
HA Pa3BUTHE y CTYJIEHTOB pPa3zyMHOTro, Pe(IeKCUBHOTO MBIILICHUS, CIIOCOOHOTO BBIIBHHYTH
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 OTIOPHO-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 3aBUCHUMOCTH 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.
[Iporecc camoOCTOATENEHOW pPabOTHl KOHTPOJMPYETCS BO BpeMs ayJUTOPHBIX 3aHSATHH U
WHAUBUAYAIBHBIX KOHCYNbTanuil. CamMocTosiTenbHas paboTa CTYAESHTOB MPOBOIUTCS B Gopme
U3YUYEHHUSI OTJICIBHBIX TEOPETHUECKUX BOIIPOCOB I10 TPeIaracMou JINTepaType.

OrneHouHBIE CpelcTBa MpeJHAa3HAYeHBl Ui KOHTPOJIE M OLEHKHM 00pa3oBaTEebHBIX
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, TPEAJIaracTcs MEPeYeHb BOIPOCOB, KOTOPbIE MPOpPadATHIBAIOTCS B IPOIECCE
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 pelIeHHEe CTyIeHTaMH W cjAada 3aJaHuil. ITo
NOJTHOCThIO HMHIUBUAyalbHas Qopma oOyueHus. CTymeHT paccKka3blBaeT CBOE pEIICHUE
NPEIO/IaBaTEII0, OTBEUAET Ha JIOTIOJTHUTEIEHBIC BOTIPOCHI.

OrneHka yCHEBaeMOCTH  OCYHISCTBIISICTCS [0 pe3yjbTaTaM:  CaMOCTOSTEIBHOTO
BBIIIOJIHEHUST  J1a00OpaTOpHBIX  paboOT, YCTHOrO OHpoca IpUd  CJadye  BBINOJIHEHHBIX
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 KOMIIETEHIUIi, GopMHUPYyeMBbIX NPH U3YYEeHHH TMCUMILIUHBI, 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  BBITOJTHEHUS
WH/IMBUYaJIbHBIX 3a/IaHUH;
— 3auer

OIIK-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 MaTepHaJibl, Heo0XOoaAMMbIe s
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 paclpOCTPaHCHUU 3arpA3HAIOIINX BCIICCTB

[ o G (0% 0%p)
lu— v, f+ (f =M5(x—xi,y—yj)
OX oy OX oy ’ ’
J o(x,L)=0
|
| ago(x,O)
o
IJIe U— CKOpOCTh BeTpa MO OCH X, V — MO ocu Yy, u — KodbpouuueHt nudpdysun B
HAIPABJICHUK OCH X U Y, M — MOLIHOCTb TOYEYHOrO MCTOYHMKA, X, M Y, — KOOPAMHATHI

TOYEUHOT'O UCTOYHHKA.
BapuanT 1

1. IocrpoiiTe rpadmkn OpuUTHHANA PEUICHHUS Ul PAa3JIMYHBIX 3HAYCHUH IapamMeTpoB 3ajauu,

UCXO0JI U3 TOTro, 4yTO npeodpazoBanue Oyphe penieHnuss UMeeT BU:

Meiaxgekl()’*yo) sh |(2 (|_ - yo) k1 sh k2y - k2 ch kzy
vk kyshk,L —k,chk,L-

<y<y,
2

Me'*e " shk, (L - y) k shk,y, -k, chk,y,
vk k;shk,L -k, chk,L

Y > Y,

(
|
o=
|
|

2

\/v2+4y(ya2—iau)

2p

2

v
rmue kl=2—,k =
y7i

Pemenue ncxoaHoi 3a1aun MOXHO MOJTYYUTh, TIOCTPOUB YHCICHHO 0OpaTHOE NMpeoOpazoBaHMe
Dypse:

©

1 —iax
¢(x,y):—j®(a,y)e da .
2 i
2. Iloctpoiite peuienue 3aaauu (1) MeTog0M MaTpUYHONU MPOTOHKH U CPABHUTE €0 C PELICHUEM,
MIOJIy4YEHHBIM B [IEPBOM 3a/laHUU.
Bapuanr 2

1. IlocTpoiiTe rpapuky opuruHaia pelieHus Uis pa3IudHbIX 3HAUYEHUN MapamMeTpoB 3aJauH,

ucxoada u3 Toro, 4To Hp606pa3OBaHI/IC CDpre pelicHud UMCCT BUA!
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Meiaxoekl(y’yo) shk, (|_ - yo) k,shk,y-k,chk,y

[
| 0<y<y,
®:
| Mg 0% gp k,(L-y)k,shk,y, —k,chk,y, y >y
\/v2+4ﬂ(#0!2—i0‘“)
rae k, = —, k, = .
2u 2u

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

©

1 ,
X, V)=— [ @ (a,y)e “"da.
(%) zﬂ,{o (a.y)

2. Iloctpoiite pemenue 3amaun (1) Meromom 3eienis W CpPaBHUTE €ro C pELICHUEM,
MOJTyYCHHBIM B TICPBOM 3aJIaHHH.

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

1. Ilondatue maTeMaTUyecKOl MOJENM Kak CpeJICTBAa OTPAKEHUS pEaJbHOro0 MHpa.
[Tapametps! u xapakrepuctuku. Kinaccuduxauus mozaenei.

2. Mopenu OoueHKH 3arpsA3HEHHS OKPYKAIOLICH CPEIbl.

3. OcHoBHOe ypaBHeHUS nepeHoca U 1ud¢y3un npuMecu. ['paHnuHbIe yCI0BUs KpaeBon
3a/1aud TEOpUHU pacrpocTpaneHus: 3B (3arps3ustonux BemecTB). MoaenupoBaHue pa3InyHbIX
TUIIOB UCTOYHUKOB 3B

4. TlpuMmeHeHHe WHTETPaTbHBIX TPeoOpa3oBaHui K pelIeHHIO 3a1a4 nepeHoca 3B

5.  Metoz pa3pbIBHBIX pelIeHH

6. Mertoxapl cliMBaHUs

7. Bepuduxauus moxenu. CBoiicTBa pelIeHUN ypaBHEHMs mepeHoca. MccienoBaHue
MOBEJICHUS PEIICHHS B PA3IMYHBIX HampaBieHusX (x>0), (x<0)

8. MopenupoBaHue IUIOMIAAHBIX BBIOPOCOB 3arpsi3HAIOLIMX BellecTB. PemieHue 3agau
pacipoCTpaHEHUs] 3arpsi3HSIOLIETO BEIIeCTBA € y4YETOM OCEJaHHWd Ha Pa3sHOTHUIIHBIE
MOJICTUIIAIOIINE TIOBEPXHOCTH

9. Bsenenue 6e3pa3zMepHBIX TapaMETPOB MIPU PELICHUH 337a4 pacrnpocTpaneHus 3B

10. daxropuzanus GyHKINN B BHIIE CYMMBI

11. ®akropuzanus QyHKIHIA B BUJE MPOU3BEICHUS

12. Merton Bunepa-Xonda pemeHuss HHTErpaibHbIX YpaBHEHHHA

13. NHTerpanbHble ypaBHEHHs CBEPTKU. MeTO/bl pellIeHUs

14. TlpubnmxeHHOE pelIeHne CUCTEM MHTETPAIbHBIX YPaBHEHHH 3a71au pacpOCTpaHEHuUs
3B 115 pasHOTUIIHBIX MOJACTHIIAIOIIUX TOBEPXHOCTEN

15. BapuanmoHHO-pa3HOCTHBIE METOJBI pEIIeHHs] 3amad mepeHoca u auddysum 3B.
[TpumMeHeHne MeTo/1a pacIIeIUICHUs TIPU peIIeHUH 3a/1a4 nepeHoca u quddysun 3B

16. Beegenne B MexaHHKy neOpPMHPYEMOTO TBEpAOro Teia. HampspkeHuss u
nedopMaruu

17. Ca3b Mexay HanpsbkeHussMU U iepopmanusamu. O6001meHHbI 3akoH ['yka

18. VYpaBHeHwus nBuxeHus nepopmMupyeMoro tBepaoro tena B popme Kommn

19. VpaBHeHwus qBMKeHUs 1eOPMUPYEMOTO TBEPIOTO Tena B popme Jlame

20. KoHTakTHBIE 33]a4u B3aUMOJICHCTBUS JIEMEHTOB KOHCTPYKIIMHA

21. Metoap! pemeHus] KOHTAKTHBIX 33a1a4
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22. Mopenu pa3pyiieHus. 3ajada 0 BKIIOUCHHH B YIIPYTOM TeJie
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 3ana3/blBaHUIl pa3IMuHOro MOpPsIKa
27. Mopenb Ipou3BOJICTBEHHO-COBITOBOIO KOMITJIEKCA

28. XapaKTepUCTUKH

MOJICJIUPOBAHUS
29. MoaenvupoBaHue CIIy4aiiHbIX siBJIeHUH. OlleHUBaHUE

30. BribopouHsbIil MeTOA

CIIy4allHbIX I1€PEMEHHBIX.

OOmasa

cXeMa

CTaTHUCTHUYECCKOI'O

31. DOTamnsl CHCTEMHOIO MOJICIIUPOBAHUA. AJ'IFOpI/ITMI/BaHI/IH MaATEMAaTHYCCKUX MO,I[GJ'IGI’I

Ipumepsl 3a1a4 1151 3a4eTa

Onpenenuts  moJocy

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

K(oc):

pPEryJlIpHOCTH U

dakropuzoBath B

BUJIC CYMMBI:

OHpeI[eJ'II/ITB MOJIOCY PCrylIIpHOCTH U (baKTOpI/ISOBaTB B BHUAC IIPOU3BCIACHUA:

2
a” +9

Klaa)= ———
() 2,50(2+30L+1

daxkTopru30BaTh B BUJIE Npou3BeeHus: K (o )=

daxkToprU30BaTh B BUJIE Ipou3BeneHUs: K (o) =

a’+16

a’+20+5

(oc2 +2a +5)(0L2 +4)

(a2+6oc +10)((12+1)

Ompenenuts 00JaCTh  PETYIAPHOCTH U (HAKTOPU30BaTh B BHJE NPOUZBEIACHUS:

1
((x2+1)(0c2+4(x+5)'

K(a)=

Ctpykrypa oHIa OLIEeHOYHBIX CPEACTB IJIf TeKylleil U MPOMeKYTOUYHOI aTTecTallu

. HaumeHoBaHue 0LEeHOYHOTO
Ne KoHTpouupyemble pa3aeibl Kox kontpoaupyemoii
h p Py P KoOMIeTeHIIun (WU ee ucPeHCTBa
n/n (TeMbI) TUCHUMITUHBI aacTm) Texymmii | TIpomexkyTouHas
KOHTPOJIb arTrecrauus
OOuue Bonpockl MojiepoBanus | HOIK-1.2 (06.016 A/30.6 311.3)
1 m p Aeamp MOIIK-1.5 (06.001 D/03.06 Tr.1) OJIP Bx3(1)
HMOIK-2.1 (06.016 A/30.6 31.3)
MoaennpoBaHue SKOJTOTHUSCKUX HOIIK-1.8 (06.016 A/30.6 V.1)
p
2 MOIIK-1.7 (40.001 AJ02.5 Tx.2) us3 Bk3(2-6)
IPOUECCOB U CUCTEM HMOIIK-2.1 (06.016 A/30.6 3u.3)
Monenu 1 MeTO/Ibl OLIEHKH HOIIK-1.5 (?6-001 DA//03-06 Tﬂ-l))
. | WOTIK-1.7 (40.001 A/02.5 Tn.2
3 3arpsi3HCHUS aTMOCHEPBI, BOMHON |  yomK-2.1 (06.016 A/30.6 31.3) u3, ou3 Bk3(7-9)
Cpebl ¥ TIOBEPXHOCTH 3€MITH HOTIK-2.3 (40.001 A/02.5 3n.4)
HOTIK-2.11 (40.001 A/02.5 Tn.2)
MareMaTHyecKre MOJIEIU B MOTIK-2.1 (06.016 A/30.6 31.3)
CEHCMOIOTHH. MOIIK-1.5 (06.016 A/30.6 ¥.1)
4 WOTIK-1.7 (40.001 A/02.5 Tx.2) OJIP Bx3(10-16)
HOTIK-2.4 (06.001 D/03.06 ¥.1)
HMOTIK-2.3 (40.001 A/02.5 3n.4)
Mognenn B3aHMOZCHCTBIL HMOIIK-1.5 (06.001 D/03.06 Tr.1)
3JIEMEHTOB KOHCTPYKIIUH HMOIIK-1.7 (40.001 A/02.5 Tn.2) )
5 HIK-2.1 (06.016 A/30.6 31.3) on3 Br3(16-21)
HMOIIK-2.2 (40.001 A/02.5 31.2)
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HanMeHnoBaHHe 01I€HOYHOTO
cpeacTsa
Texymuii | IIpomexyTouHas
KOHTPOJIb arTrecrauus

Koa konTpoupyemoii
KOMIIeTEeHIIUM (MJIU ee
4acTu)

Ne KonTponupyemsle pa3aenl
n/n (TeMbl) JTUCUMILIUHBI

WOIIK-2.3 (40.001 A/02.5 31.4)
HIIK-2.6 (06.016 A/30.6 V.1)

Monenu paspymenus HOIIK-1.8 (40.001 A/02.5 [Tp.2)
WITTK-2.1 (06.016 A/30.6 31.3)
6 MOTIK-1.7 (40.001 A/02.5 Tx.2) on3 Bx3(22-23)
VIOTIK-2.4 (06.001 D/03.06 V.1)
WIIK-2.6 (06.016 A/30.6 V.1)

Monenuposanne SKOHOMHYCCKUX | [omK-15 (06.001 D/03.06 Tal)
7 cucteM. TeopHs MOTOKOBBIX HOIK-1.7 (40.001 A/02.5 Tn.2) OJIP Bx3(24-27)

HOIIK-2.1 (06.016 A/30.6 31.3)

Auarpamm Poppecrepa HMOIIK-2.11 (40.001 A/02.5 JIp.2)

CTaTUCTUYECKHE METOIBI MOJIE- HOINK-13 (06.001 D/03.06

V.1) HOIK-18 (40.001 A/025

g | TMPOBAHIL. lip.2) WIK-L7 (40001 A/025 OJIP Bx3(28-30)

Tn2) MMK-2.1 (06.016 A/30.6
31.3)

DTarnbl CACTEMHOTO MOJIEIUPO- MOTIK-2.1 (06.016 A/30.6 31.3)

BaHUs. [IpoBeneHne 3kcepuMeH- MIIK-1.2 (06.016 A/30.6 31.3)
MIIK-1.3 (40.001 A/02.5 3x.1)

9 TOB Ha MOJICITH. MOIIK-1.8 (40.001 A/02.5 [Tp.2) OJIP Bx3(31)
HMOIIK-1.7 (40.001 A/02.5 Tn.2)

HMOIMK-2.4 (06.001 D/03.06 ¥.1)
HMOIMK-2.3 (40.001 A/02.5 3u.4)
HMOMK-2.11 (40.001 A/02.5 Tn.2)

Cokpamenus: OJIP — omnpoc mo pesyiabTataM JiabopaTtopHoir pabotel, OM3 — ompoc 1o
pe3ysibTataM WHAWBHAYAIBLHOTO 3amanus, [//43 — npencTaBiIeHUe WHANBUAYAILHOTO 3aaHWS,
TP — tunioBo# pacuet, Bx3 — BOIPOCHI K 3a4eTy.

HOK333Te.]'[l/l, KPUTEPHUHA U HIKAJIA ONEHKHA C(bOpMI/IPOBaHHbIX KOMIIeTeHIInii

CooTBeTCTBUE YPOBHEIN OCBOEHHS KOMIIETEHIIUU TUIAHUPYEMBIM pe3ylbTaTaM
Koxn u 00y4YeHHUs1 M KPUTEPHUIM MX OLICHUBAHUS
HalMEHOBAaHHE MTOPOTOBBIN | 0a30BbIl | [POJIBUHYTHIM
KOMIIETEHIIMH Onenka
3aurteHo

OIIK1 Cnoco0en npuMeHATh GyHIaMeHTAJIbHbIe 3HAHNSA, TOJIyYeHHbIe B 00J1aCTH
MaTeMAaTH4YeCKUX U (WIM) eCTeCTBEHHbIX HAYK, M HCII0JIb30BATH UX B MPO(ecCHOHAIBHOI

AeATeILHOCTH
3Hath: 3name: crrocoObl UCIIOINb- | 3Hams. CIIOCOOBI HCIONb-|3Hamb. CIOCOOBI HCIONb-
MOIIK-1.1(06.016
30BaHUS  COBPEMEHHBIX |30BAHUA COBPEMEHHBIX Me€-|30BaHMS COBPEMEHHBIX Me-
A/30.6 31.3) Criocoben p P p
NPUMEHATD byn-|METOJIOB  JUI  PEIICHHMs | TOAOB JUIs PEIIEHUs Hayd-|TOMOB JUIs PENIEHHs Hayd-

JAaMEHTAJILHBIC 3HAHUA, | HAYYHBIX U NPAKTHYCCKHUX |HBIX n MPAKTHUYCCKUX | HBIX nu MNPaKTHUYCCKUX

MOJTy4eHHbIE B 00IacTH . . .
3a/Ja4; OCHOBHBIC IIPHH-|3aJa4; MPUHIUIBI BBIOOpA|3a/1ay; HPHUHIMIBI BHIOOpA
MaTeMaTHYeCKUX u |3, p Alad, TIPHHIL p Aatd, TpHHI P

ectecTBenHBIX Hayk, u|LHMIIBI BBIOOpA METO/IOB 1 |METOIOB " CPEJICTB|METONOB u CPEICTB
WCTIONE30BATE MX TIPH |CPEACTB M3YYEHHMs Mare-|M3y4E€HUs MATeMaTHYECKOH |M3y4eHUs MaTeMaTHYECKON

aga”me MPEAMETHON |y 1o Trrge cKoi MOJIEIIH; |MOZIEH; OCHOBHBIE IOAXO-|MOAEIH; COBPEMEHHBIE
00J1IaCTH

MOTK-1.2  (40.001|0230Bble  NaKeTbl MpH- (bl K BEPHHUKALMHM MOJE-|MOAXOIbl K BEpUHKAIK
A/02.5 3u.2)|KJIQJHBIX [POrpaMM, HKC-|Jeil U OIIEHKE 3aTpar Ha MX |MOJEeil M OIIeHKe 3aTpar
OredecrBeHHLL Ylmonmp3yemMple MU TIO-|pean3allvio; NMaKeThl HPH-|Ha WX PeaN3alMIO; TTaKeThI

MEX[yHapOIHBII OTBIT .
B o06mactu | CTPOCHHH MOJICJICH KIIaAHBIX TMpOorpamMmMm, HC-|OPUKITAAHBIX nporpamm,

MaTeMaTHYECKUX u % MOJIb3YEMBIC IIPU ITOCTPOEC-|UCIIOJIB3YyEMBIC npu
Mmembsb. CTPOUTh MaTeMa- o o
(MM)  eCTECTBEHHBIX P HHUH MOJIEJIEH MMOCTPOSHHUH MOJIETIEH

HayK, W HCNO0Jb30BaATh  THYCCKHUEC MOJACIH H HH-

X . P|TepmperupoBaTh pe3yib-|Ymems: CTPOUTH MareMma-|Ymems: CTPOMTH Marema-
npodeccroHanbHON

NeSTETbHOCTH TUYECKUE MOJEIM U Olie-|TUYEeCKUe MOAEIM U ole-
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Kongun
HaNMEHOBaHNE
KOMIIETEHIINHT

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

MOPOTOBBIN

0a30BEIH

| MPOJABHUHYTHIN

Orenka

3auTeHo

Ymemu:
HOIIK-1.3
D/03.06
IIpumensrTs
¢dbyHIamMeHTabHbIC
3HaHUS, MOJYYCHHBIC B
obyacti
MaTeMaTHIECKUX u
(WM)  eCTeCTBEHHBIX
HAayK, U HCIOJb30BaTh
ux B
npodeccHOHANBHOI
JeATeIbHOCTH
Braoemu:

HOIIK-1.5 (06.001
D/03.06 Tn.1)
Pa3paboTka Ha OCHOBe
3HAHUM, MOJYyYCHHBIX B
obmactu
MaTeMaTHIECKHX u
(M)  eCTeCTBEHHBIX
HAayK, HW3MEHEHHE U
COTJIaCOBaHUE
APXUTEKTYPBI
HIPOrpaMMHOTO
obecrieueHHs c
CHCTEMHBIM
AHATUTHKOM
ApXUTEKTOPOM
MPOrPaMMHOTO
obecrieueHHs
HOIIK-1.7
A/02.5
IIpoBenenue
HaOroIeHAH
U3MEpEeHuH,
COCTaBIICHHE
OonucaHui
(dopmympoBKa
BBIBOJIOB
NOIIK-1.8
A/02.5
JleaTensHOCTb,
HaIpaBIICHHAsT
perieHme
AHATUTHYECKOTO
Xapakrepa,
HpeIoJIararonnx
BBIOOp U MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB
peuieHuss  3amad, C
HCIIOIb30BaHHEM
(dhyHIaMeHTaIbHBIX
3HAHWH, MOJYYCHHBIX B
obmacTn
MATEMATHYCCKHUX u
(WM)  eCTECTBEHHBIX
HayK

(06.001
v.1)

(40.001
Tn.2)

u

ux

(40.001
Hp.2)

Ha
3a1a4

TaThl

Braodemy: naBvikamu ana-
nu3a, COTIOCTaBIICHUS
pe3yIbTaToB TEOpeTH-
YECKHX W MPAKTHUYECKUX
HCCIIEIOBaHUN B  TIpe-
METHOM  oOJyracTh;  oc-
HOBHBIMH METOAAaMH HC-
CIICIOBAHHS MaTeMa-
THIECKUX MOJEIICH;
HaBBIKAMH; HMHTEpIpeTa-
UM PEe3yNbTaToOB; HAaBbI-
KaMH WCTIONB30BAHUS
0a30BBIX IMaKETOB TIPUK-
JJaAHbIX TIpOorpaMm IJid
obecriedyeHus  Tporecca
MOJIETTUPOBAHUS

Obyuarowuiics
noKazvieaem
JOCTAaTOYHBIA  YPOBEHb
3HAHUN y4eOHOTO
MaTepHuaia, He B IOJHOM
o0bemMe BJIaJieeT
MPAKTUYECKUMHU
HaBBIKaMH, YYBCTBYCT
cebsi HEYBEPEHHO TIpH
aHaJM3e MaTeMaTHYECKOU
Mozenu. B orBere He
BCeraa NIPUCYTCTBYET
JIOTHKA, apryMEHTBl NpH-
BJIEKAIOTCS HEJOCTATOYHO
BECKHE. Ha
MOCTaBJICHHBIE ~ BOIIPOCHI
3aTpynHseTcs c
OTBE€TaMHU, IIOKa3bIBACT
HEJOCTaTOYHO TIyOoKHe
3HAHMSL.

HC

HUBaTh MX a/I€KBaTHOCT;
CoZlep)KaTeNIbHO HMHTEpIpe-
THPOBATh PE3YNbTATHI

Bnademp: HaBBIKAMHU aHa-
JIN3a, COIIOCTABJICHHUSI U
0000mIeHNsI  pe3yIbTaTOB
TEOPETUYCCKUX M TPAKTH-
YeCKUX HCCICIOBaHUA B
MpeIMETHONH 00JIacTH; Oc-
HOBHBIMHM METOZAMU HUCCIIe-
JIOBAHHMS MaTeMaTHYECKUX
MoJeIIeit; HaBBIKAMHA
CONCPKATEIIBHOM  MHTEp-
MpeTanun Pe3yIIbTaTOB;
HaBbIKAMHM HCIIOJb30BaHUS
IIaKECTOB HpI/IKJIaILHLIX HpO'
rpaMM i OOCCIICUCHHUS
Tporecca MOICITHPOBAHUS

Obyuarowuiicss noxkaswvigaem
JIOCTaTOYHBIN YPOBEHb
mpohecCHOHANBHBIX — 3HAa-
HUW, HO JOIYCKaeT HEKO-
TOpble HETOYHOCTH W TOT-
pemHocTU. OTBET MOCTPO-
€H JIOCTaTOYHO JIOTHYHO,
TPaMOTHO  HCIOJIB3YIOTCS
MpeIMEeTHBIE TEPMHUHBI, HO
B OTBETE NPUCYTCTBYIOT
HE3HAUUTEIIbHBIC OIIMOKH.
Bormpockl, 3a7laBacMble
MIPENOAaBaTeNeM, HE BbI-
3BIBAOT CYILLIECTBEHHBIX
3aTpyHEHUM.

HUBaTh HUX aJ€KBaTHOCTH;
coJiepKaTesIbHO HMHTEpIpe-
TUPOBATh PE3yJIbTATHI

Braoemv: yBepeHHO HaBBI-
KaMH aHajlh3a, COITOCTaB-
JEHUA | 000011IeHHS
pe3yabTaTOB  TeOpeTHueC-
KUX W TIPaKTHYECKUX WHC-
CIEJOBaHUM B MPEAMETHOMN
00JacTH; COBPEMCHHBIMHU
METOJaMH  HCCJIeOBaHUS
MaTeMaTHYECKUX MOJICIICH;
HAaBBIKAMH  COJCPKATEIb-
HOM HWHTEpHpeTauuu pe-
3ylbTAaTOB; YCTOWYHBBIMHU
HaBbIKaMH HCIIOJIb30BaHUsA
IMMaKETOB MNPHUKIAAHBIX IIPO-
rpaMMm ans  oOecriedeHus
mpoliecca MOACTUPOBAHUS

Obyuarowuiics
nokasviéaem HE  TOJIBKO
BBICOKHIA YPOBEHb

TEOPETUYECKUX 3HAHUM IO
JHUCIUIUIMHE, CBOOOIHO
OTIepUPYET MOHITHAMH, Ka-
TErOPUsIMH, TMPUHIUITAMH,
HO M YMEET aHAJIM3UPOBAThH
CIIO)KHBIE 3a/Ja4ydl  Mare-
MAaTUYECKOTO  MOJEIIHUPO-
BaHUs, YBS3bIBATh 3HAHUS,
TIOJTyYeHHBIC TIPH U3YYCHUH
Pa3IMYHBIX  JAWCIUTUIVH.
OTBeT MOCTPOEH JIOTUYHO,
MaTepHual M3JIaraeTcs
YETKO, SICHO, apry-
MEHTHPOBAHO, TPaMOTHO
UCIIOJIB3YIOTCS  TEPMUHBI
MaTeMaTHYeCKON (U3HKH.
Ha Bompocer  orBeuaer
YBEPEHHO, TI0 CYIIIECTRBY.

OHK'Z Cnoco0eH uCnoJib30BaTh U AJANTUPOBATDH CYHIECTBYOLIIME MATEMATUYCCKUE METOAbLI H CUCTEMbI
MporpaMmmMupoBaHus 1Jist paspaﬁonm 1 peaAJTU3aAlUH AJTOPUTMOB PCIICHUSA NMPUKJIATHBIX 3a1a4
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CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUHN MIIAHUPYCMBIM pE3yJIbTaTaM

Kon u 00y4YeHus M KpUTEPHUAM UX OIICHUBAHUS
HauMEHOBaHUE MIOPOTrOBBIN 0a30BBIH | MPOJABHUHYTHIN
KOMIIETCHIIUH Onenka
3auTeHo
: Hamy. HamMb.: Hamo: -
3uamep 3 : TemaTuueckue|3 croco0bI |3 : TOAXOIBl K BEpHU
HOIIK-2.1 40.001 o
A025 3m1) Lﬁem ., |ceTeBbie HCTIOBb30BaHUS ¢ukanmu ~ Momened  u
samaun  mpoommmbx | AIHPOPMAIIMOHHBIE  PECYP-|COBPEMEHHBIX METO/IOB |OIIEHKE 3aTpaT Ha HX
uccreI0Banui ¥|CBl; COBPEMEHHBIC TCHJCH-|AJIsl peIleHHs] HAay4YHBIX H|pealn3aluio;
paspaGoToK, - METOMMI| 11y na3EyTHS HAYYHBIX M |IPAKTHYECKHX 3ajad;
afanTani . MaKCThI MPUKIATHBIX
CYIIECTBYIOTIUX MIPUKJIATHBIX JOCTKCHUH |IPUHIUIBI ~ BBIOOpa  Me- DOrDAMM. HCHOMLSVeMELe
MaTeMaTHYeCKHuX B 00NacTH MareMaTH4ec-|TOIOB M CPEICTB M3Y4YCHUS POTPaMM, Y .
N MPY TIOCTPOCHUH MOJIEIeH
;"::;;‘g: MU\ gOr0 MOJETMPOBAHNS; MaTeMaTHueckoit moaenm; | P p a
TKH n
caNM3aIUn . Ymemy: UCTIONIb30BaTh
p ! Ymems: CTpOUTh | YMmemsb:  comepikareibHO
AITOPUTMOB  pelLCHNA SNIEKTPOHHBIE OHOIUOTEKH
NPHKTATHBIX 32724 MaTeMaTHYECKHe MOJIENN ¥ |MHTEPIPETHPOBATH U1 YITYGCHHA SHARTH 110
HMOIK-2.2  (40.001|orieHMBaTH UX|pe3yJbTaThl; OpraHHU30BaTh yry N p
. MIPeMETHOMN obmactw;
AJ02.5 312 a/1eKBaTHOCTD; 3 PEKTUBHBIHA nonck | PN ’
OreuectsenHbli 1 IUIAHUPOBATh JTaIllbl CO3/Ja-
MEKIyHApOIHBIA OMBIT 5 . ) uHpopManuu o
. |Brademw: HaBBIKaMH aHa N . HUS ®u  BepuduKamun
B COOTBETCTBYIOIIICH peaAMETHOU 06J]aCTI/I,
o6macTu yc-|JIN3a,  COMOCTABICHHUS U MOJICTIH
ClIeloBaHuM, — METONb! | 0OOOIIIEHHsT ~ PE3yJbTaTOB| Biadems. HaBBIKAMU pa- Bad
ajianTanum o 1a0emb’ HAaBBIKAMH OIICH-
Aarrrat TEOPETHYECKUX M TPAKTU-|OOTHI ¢ WMHOpMaIUend u3 1
CYILCCTBYIOMMX o KU BBIYHCIIUTEIBHON CIIOXK-
MaTEMaTHIECKHX YEeCKMX HCCIEIOBAHUH B|pa3lUYHBIX  HMCTOYHHKOB S —
METOJIOB At | peAMETHON  00macTh; oc-|(TMeYaTHBIX, 3JeKTPOHHBIX, ACTH,
UCTIONb30BaHMsI  TAaKeTOB
paspaGoru " HOBHBIMH METOJZIAMH HCCIIE- | CETEBBIX); HaBBIKAMH
peammsannn o MIPUKIIAJIHBIX nporpaMmm
anroputMoB  pemenns |[AOBaHHS M MaTeMaTH-|COLCPIKATEIBHOM  MHTEp- U1 OGCCTCHCHHS TIPOIIECCa
IPUKIIATHBIX 337134 YECKHUX MOJIEIIEH; MIpeTaryy pe3yabTaToB p
HOIIK-2.3 (40.001 MOACINPOBAHMS
A/02.5 3u.4) Meromst| Obyuarowutics noxaszvieaem | QOyuaowuiicss NOKA3vléaem 06 .
EES;SHESISETOB ,|He JoCTaTOuHbIH YPOBEHS | OCTATOUHI ypoBeHp |~ Y HAHOMUICA  NORA3bIGACH
—— 3HaHUH  y4eOHOro ¥ |IpO(eCCHOHANBHBIX  3Ha- | © TOIBKO BBICOKHH
HaOmo/IeHNi, o YPOBEHD TCOPECTUICCKUX
0GOGIeH s y|JIEKIIMOHHOTO  MaTepuala, | HUH, HO JIOMYCKaeT HEKo- Al TO  MHOIMIITMHE
00paboTKn HE B TIIOJIHOM O0O0bEME|TOpble HETOUYHOCTU M IIOT- 5 Aunch >
MHOOpMALH, METONM | puaneeT  MPaKTUYECKUMH|penrHocTH. OTBET MOCTpo- CBOOOZHO orepupyer
HCIIOJIb30BaHUA u
aranTan HaBBIKaMH, 9yBCTBYET|€H JIOCTATOYHO JIOTHYHO, [ O o LAAMH,  KATCTOPHAMH,
MPUHIIMIIAMA U TEOPEMaMH
CyIecTByIOmHIX cebsi HeyBEPEHHO IPH aHa-|’PAMOTHO  HCIOJb3ykoTCs [ P H AL COpEMaMH
. ABHEHUI MaTeMaTHIECKOH
MaTeMaTHYeCKHX m3e YPABHCHHIA | IPEIMETHBIC TEPMHUHBI, HO PP
z W3UKH, H u MeeT
METO/10B ATA | MaTeMaTHIeCKOl (U3UKHU.|B OTBETE HpI/IcyTCTBy}OT(b SHIKH, 0 ymee
paspaboTkn M Pe|B grpere  He  BCerya|HE3HAUMTENbHBbIC OMMOKM. [ o MSHPOBATE — CIIOMKHDIC
aM3anyy  aaropuTMOB -IB 3agavdu, YBA3bIBATH 3HAHUA,
emerms noniiams | IPACYTCTBYET JIOTHKa, ap-|Bompocs, 3aJaBaeMble
p priIan MOJy4YEeHHBIE TIPU U3YUCHUH
3aa TYMEHTH  NpHBJICKAIOTCA |\IpenofaBatenc, He BBI-| - - I
Viems: HEJIOCTaTOYHO Beckue. Ha|3piBaroT CyHIeCTBeHHBIX% smch :
o TBET IOCTPOEH JIOTUYHO
HOIIK-2.4 (06.001 | mocTaBlIeHHBIE  BOIPOCHI |3aTPyIHEHUH. P ’
MaTepHa u3Jaraercs
D/03.06 Y.D)|3arpyansercs ¢ oTBeTamy, P
Hcnons308aTh YETKO, SICHO, apry-
MTOKA3bIBaeT HEIOCTATOYHO
CYIIECTBYIOIIHE [TyGOKHE SHaHHS MEHTUPOBAHO,  TPaMOTHO
THTIOBBIC  PCIICHHA  H ’ MCIIOJB3YIOTCA  TEPMUHBI
aJlanTUPOBATh .
cymecTByiomue MaTeMaTH4ecKOol (U3UKH.
MaTeMaTHYECKUue I[eMOHCTpI/IpyeTC}I TOYHOC
METOJIbI JIsL MCIIOJIb30BAHNE HayLIHOfI
paspabotkn " TEPMUHOJIOTUU
peanm3anun
CUCTEMaTHYECKH
AJITOPUTMOB peICHUA
. rPaMOTHOE U  JIOTHYECKH
Buadems - MpPaBUIBHOE  H3JIOXKEHUE
HUOIMK-2.11  (40.001 0TBETa Ha BOIIPOCHI
AJ02.5 Jip.2)
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CooTBeTCTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUHN MIIAHUPYCMBIM pE3yJIbTaTaM

Konm 00yUCHHS M KPUTEPUSIM UX OIICHUBAHW
HauMEHOBaHUE MIOPOTrOBBIN 0a30BbIit | MPOJABHUHYTHIN
KOMIICTCHITUHN OrneHka
3auTeHo
JleaTensHOCTbD,
HaHpaBJ’ICHHaﬂ Ha
pemenue 3aaa4
AHAJIUTUYICCKOI' O
Xapakrepa,
Ipeamnojararonmux

BBIOOp U MHOT0O0Opasue
aKTyaJbHBIX CII0COOOB

perreHus 3amad,
UCIOJIb30BaHUE u
aJlanTUPOBaHKE
CYLLECTBYIOLIHX
MaTeMaTH4eCKUX
METOJIOB TUIS
pa3paboTKH u
peanu3anuu

QITOPUTMOB  pEIICHUs
MPUKJIAIHBIX 3324

4.2 MeTroanuyeckue MaTepuaJibl, onpee/siioliue Npoueaypbl OLeHUBAHUS 3HAHUI,
YMeHH#, HaBBIKOB U (MJIH) ONBITA [AeATEJbHOCTH, XapPaKTEePU3YIOIIMX JTaIbI
(opMupoBanusi KoMIeTeHIH I

MeTtoauyeckue peKOMEHIAMHU K ¢1a4e 3a4eTa

B pamkax camocToATE€nbHOM pabOThl CTYNEHT HWHAUBUAYyalbHOE 3anaHue. Kaxnbiii
CTYZEHT BBIIIOJHSET paboTy IO O/IHOM Teme.

[lo pesynpTaTam BBIIOJHEHHUS 3aJaHUS TOTOBUTCS Ipe3eHTanuss U order. OTyeTs
BBINOJIHAIOT Ha Juctax (opmata A4. CrpaHMLbl TEKCTa, PUCYHKH, (OPMYNIbl HYMEpYIOT,
PUCYHKHM CHA0KalOT MOPUCYHOUHBIMHM HaAmMcsIMU. TekcT cienyer meuyatarh mpudrom Nel4d ¢
UHTEPBAJIIOM MEXAy cTpokamu B 1,5 uHTepBana, 0e3 HEAONMyCTHUMBIX COKpamleHui. B koHue
oT4eTa JIOJIKHBI OBITh CEaHbl BHIBOJIBI.

OTuer nomKeH ObITh MOJIIMCAH CTYIEHTOM C YKa3aHUEM JIaThl €€ 0(pOPMIICHHS.

OT4eTsl, BBIMOJTHEHHBIE 0€3 COOJIOIEHUS TIEPEUNUCIEHHBIX TPeOOBaHUM, BO3BpAIIAIOTCA
Ha I0paboTKy.

Kpurepun BoicTaB/IeHUs 3a4eTa

3auem:

— CUCTeMAaTU3UPOBaHHbIE, [NTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3zieiaM JUCLUIUINHBL,
a TaK)kKe 110 OCHOBHBIM BOIPOCAaM, BBIXOJSIIMM 3a MPeAesbl yueOHOW POrpaMMBl;

— TOYHOE UCIOJIb30BaHUE HAYYHON TEPMHUHOJIOTUHA CUCTEMAaTUYECKHU IPAaMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— Oe3ynpeyHoe BiaJieHHue HHCTPYMEHTapueM yueOHOH TUCIMITIMHBI, YMEHUE €T
3¢ (HEeKTUBHO UCTOIH30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTHUECKUX 3a71ay;

— BBIPaXXEHHAsl CIIOCOOHOCTh CAMOCTOATEIBHO U TBOPUYECKHU PEIIAThH CIIOKHBIE MPOOIEMBI
Y HECTaHJApTHBIEC CUTYAIIUH;

— MOJIHOE U TIyOOKO€ YCBOEHHE OCHOBHOM U JIOTIOJHUTEIBHOM JINTEpaTyphl,
PEKOMEHI0BaHHOW yueOHOW MPOrpaMMoOil 1o TUCHUIUIMHE;

— YMEHHUE OPUEHTUPOBATHLCS B TEOPUSX, KOHLEIILIMAX U HAIIPABICHUAX AUCLIUILUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOIb3Ysl HAYYHbIE JOCTHKEHHUS IPYTUX JUCLUIUIVH;

—TBOpYECKasi cCaMOCTOsITeNIbHas paboTa Ha 1a00paTOPHBIX 3aHATHSIX, AKTUBHOE y4acTHe B
TPYNIOBBIX 00CYXK/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYphl HCIIOJHEHUS 3aJaHMUI;
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—ypoBeHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpaMmMe KOMIIETEHIIH
COOTBETCTBYET IIOPOrOBOMY, 0230BOMY WJIHM MIPOABHHYTOMY YPOBHIO.

Hezauem:

— (pparmMeHTapHBIC 3HAHUA 110 JUCLHUIUINHE;

— OTKa3 OT OTBETa (BBITOJTHEHHUS TUCbMEHHON PabOThI);

— 3HaHME OTACIbHBIX HCTOYHUKOB, PEKOMEH/JOBAHHBIX YU€OHOH MporpaMMon 1o
JTUCIUILINHE;

— HEYMEHHUE HCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4KE rPyOBIX OMIMOOK;

— HU3KUH yPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUN;

— YpOBeHb c(POPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMme KOMIIETEHIIUN HUXKE
IOPOT'OBOTO.

5. Ilepeuennb y4yeOHO# JuTepaTypbl, HHPOPMALMOHHBIX PECYPCOB U
TEeXHOJOTUM

5.1 YueOHas Juteparypa

OcHoBHasi IuTepaTypa:

1. [HanunoB H.H. Maremarnueckoe MmonenupoBanue. Kemepoo: Kemel' Y, 2014.
98 C. [DneKTpOHHBII pecypc]. - Pexum JIOCTYyTIa:
http://biblioclub.ru/index.php?page=book&id=278827.

2. MamukoB P.®. OcHoBBl MaremMaTH4eckoro mozenupoBanus. M.: [opsaas
munus-Tenexkom, 2010. 368 c. [OnektpoHHbli pecypc]. - Pexum pocryma:
https://e.lanbook.com/book/5169.

3. IOpoBuu B.M. Martemaruueckue mojaenu ecrectBeHHbIX Hayk. CIIO.: Jlaws,
2011. 336 c. [DneKTpOHHBIH pecypc]. — Pexum JIOCTYTIA:
https://e.lanbook.com/book/689.

I[J'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIUAAMU U JIMIAMU C OTrPaHUYCHHBIMHA BO3MOKHOCTAMU
3A0POBBA UMCIOTCA U3AaHHUA B DJICKTPOHHOM BHUJC B 3JI€KTpOHHO-6I/I6J'II/IOTeLIHLIX CHUCTCMaAX.

JlonotHUTE ILHASI JINTEPaTypa:

1. babGemxko B.A., ITaBnoBa A.B., babemko O.M., EBnokumoBa O.B. Maremaruueckoe
MOJIEJIMPOBAHUE HKOJOTMUYECKHUX MPOLECCOB PACIPOCTPAHEHMsI 3arps3HSIONIMX BEIIECTB.
Kpacnonap: U3n-so KyoI'Y, 2009.

2. JHammnoB H.H. Maremarndeckoe wmojaenupoBanue. KemepoBo: KemepoBckwii
rocynapcTBeHHbI yHuBepcuteT, 2014. 98 c. [DnexktpoHHBIM pecypc]. - Pexum noctyma:
http://biblioclub.ru/index.php?page=book&id=278827.

3. EmenpsnoB A.A., BmacoBa E.A., Jlyma P.B. HmutanuoHHOE€ MOAETUPOBAHUE
HKOHOMHYECKUX IporeccoB. M.: @uHaHCHI U cratucThka, 2009.

4. 3axapoB IO0.B. Maremarnueckoe MOJCIUPOBAHNE TEXHOJOTUUYECKUX CHUCTEM
yue6HOe mocobue. Momxap-Omna: TITTY, 2015. 84 c. [Dnexrpounsiii pecypc]. - Pexum goctyma:
http://biblioclub.ru/index.php?page=book&id=477400.

5.  MaremMaTHyecKre MOJICIN M BBIYMCIUTENBHBIN SKCIIEPUMEHT B MPOOIEMe KOHTPOIIS
Y MPOTHO3a IKOJIOTHYecKoro coctossaus atMochepst / B.M. Haam, 11.3. Haar, P.A. Prickanenko,
E.IL. Spuesa. CraBponons: CK®VY, 2016. 376 c. [OnexTpoHHBI pecypc]. - Pexum mocryna:
http://biblioclub.ru/index.php?page=book&id=467018
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6. Temam, P. Maremarndeckoe MoOIEIMPOBAaHHE B MEXaHHUKE CIUIOMHBIX cpen / P.
Temam, A. Mupansmis. M.: U3narensctBo "Jlaboparopus 3nanuii", 2014. 319 c. [DnekTpoHHBIN
pecypc]. - Pexxum noctymna: https://e.lanbook.com/book/50538.

5.2. Ilepuoanyeckasi JuTepaTypa
He ucnons3yrores

5.3. UHTepHET-pecypchl, B TOM YHCJIE€ COBPeMeHHbIe MPodecCHOHATbHBIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

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

4, O3bC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3b1 JAHHBIX:

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

3. zbMath https://zbmath.org/

Pecypchl cBOGOIHOTO T0CTYHA:

1. Mup matematuueckux ypasuenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®dusuka, xumus, matemaruka. http://www.ph4s.ru/index.html

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

4. Croapu u sHimkiIoneauu http://dic.academic.ru/

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe M HH(pOpMannoHHbIe pecypcbl KyoIl'y:
Cpena MOAYIIBHOTO quHaMHU4eckoro ooydenus http://moodle.kubsu.ru

ba3a y4eOHBIX TI1aHOB, Y4eOHO-METOANYECKUX KOMILUIEKCOB, MyOIHUKaIiil 1 KoH(epeHII i
http://mschool.kubsu.ru/

5.4 IlepevyeHb HH(POPMALHOHHBIX TE€XHOJIOTHIi, HCIOJIb3YyeMbIX IPH OCYLECTBJICHHH
00pa3oBaTeIbHOIO NpoLecca 1o JMCUUIINHE

Ilepeyenb uHpOPMALMOHHBIX TEXHOJIOT U

1. IlpoBepka MHIMBHUIYaJNbHBIX 3a/JlaHUM U KOHCYJbTUPOBAHUE IMOCPEIACTBOM 3JIEKTPOHHOU
[IOYTBI.

2. Ucnonp3oBaHWe OJEKTPOHHBIX TPE3EHTAWH TPH  MPOBEACHUH  JIEKIMOHHBIX U
71a00paTOPHBIX 3aHATHH.

3. Hcnonp3oBaHHe MaTeMaTHUECKUX MAKETOB IPY BHITOJHEHUN MHINBUAYATBHBIX 3aIaHUM.

Ilepeyennb HE0OXOAMMOr0 NPOrPAMMHOI0 00eceYeHHs

1. Omnepannonnas cuctema MS Windows.

2. WurerpupoBannoe oducHoe npuioxenue MS Office.

3. Ilporpammuoe ofecrieueHre Jisi OpPraHU3alUH  yIPaBISIEMOr0  KOJUICKTHBHOTO |
0e3omacHoro nocryna B lHTEpHET.

4. Maremarudeckuii maket Matlab.
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6. Meronuyeckue yKa3aHus sl 00y4al0IIUXCHA M0 OCBOCHUIO TUCHMILIHHbI

Texymue 3aganus (CM. CIHCOK JIAOOPATOPHBIX paboT) JOIKHBI OBITH B YCTAaHOBJICHHbIC
CPOKHM MPOJIEMOHCTPUPOBAHBI CTYAEHTOM IPENOJAaBaTeI0 BO BpeMs JaOOpaTOPHOIO 3aHATHS,
Ipru 5STOM 3allydTa IMOKAa3bIBAECMOI'0 TCKYUICIO 3adaHWd WM HWHIAUBHAYAJIBHOI'O 3aJaHUA
HOJpa3yMeBaeT IUaJIOr IMpPernoAaBaress M CTYAEHTa, B IMPOLECCe KOTOPOro CTYAEHT JOJDKEH
IMPOKOMMCHTHUPOBATh MNPCACTABJIICHHBIC PC3YJIbTAThl U OTBCTUTH HA BOIPOCHI IMPCIIOAABATECIIA,
eciu TakoBble OyayT umerbes. [lo pesynbraTtam Oecelipl 3aluiaeMoe 3a1aHue win padora Jmbo
IPUHUMAETCS, MO0 JAr0TCS PEKOMEHIALUHU IO JOBEACHUIO €€ J0 HaJUIeXKAIIEero BHUJA, I10CIe
Yero Ha MOCJIEAYIOIIEM 3aHATHH IPOUCXOAUT €€ OBTOPHAS 3allUTa.

Ilouck wuHpOpManuu JUIsl OTBETOB HA BOIPOCHl JJIsI CAMOCTOATENBbHOM paldoThl U
BBIINTIOJIHCHU A 3aﬂaHI/II>'I B HCKOTOPBIX ClIydasaX HNpCANOaract HE TOJBKO HU3Yy4YCHHC OCHOBHOM
y4eOHOIl JuTepaTypbl, HO M IPHUBICYEHUE JONOJHUTEIBHOW JIMTEPaTyphl, a TaKKe
UCIIOJIb30BaHUE peCypcoB ceTu MHTepHeT.

B ocBoeHMH IUCHMIIIMHBI MHBAIWAAMU M JIMIAMM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHUE Y4eOHOro Marepuaa.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalMM 110 HOpPCAMETY ABJIAAIOTCA Ba’XHBIM (1)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUEHHsS U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMCH HHBAJILJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MarepuajJibHO-TeXHHUYECKOe O0ecreYeHue 1Mo JUCHUIINHE

ITo Bcem BUaaM y‘IC6HOfI ACATCIIBHOCTH B pPaMKax JUCHUINIIMHBI MCIIOJIB3YIOTCA
ayJIUTOpUH, KaOUHETHI U 1abopaTopuu, OCHAILLIEHHbIE 000PYIOBaHHUEM.

JUis  caMocTOoATENbHOW  paboThl  OOy4aromMXcs MPEAYCMOTPEHbI  ITOMEIIEHHUS,
YKOMIUIEKTOBAaHHbIE CIIEIUATU3UPOBAHHON MeOEeIb0, OCHALIEHHBIE KOMIIBIOTEPHOW TEXHUKON C
BO3MOXHOCTBIO IIOJKIIFOUYCHUSA K CCTHU «I/IHTepHCT» 1 obecreuyeHneEM A0CTYyIIa B DJICKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

MarepuaibHO-TEXHHYECKOE 00eCrieueHrne AUCITUTIITUHBI U
No Bun pabor
OCHAIIIEHHOCTh
1. JlabopaTopHblie KoMmnploTepHBI KJIacC, YKOMIUIEKTOBAHHBIM KOMIIBIOTEPAMH C
3aHATHUSA JUIEH3UOHHBIM TPOTPaMMHBIM oOOecleueHneM, HeoOXOoAuMOon
MeOenbIo (JI0CKa, CTOJIBI, CTYJIbS).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. I'pynmnoBsie Aynutopus AN CEeMUHAapCKUX  3aHATUH, TPYNNOBBIX U
(MHAMBUAYATbHBIC) | MHAWUBUIAYATbHBIX KOHCYJIbTAITHH, YKOMIIJICKTOBAHHBIE
KOHCYJIbTAllNU HeoOxoaumol  mebenbto  (AOCKa,  CTONBI,  CTyldbA) H
JIEMOHCTPAIIMOHHBIM 000pyI0BaHUEM
(aymuropuu: 129, 131).
3. Texymuii AyauTtopus Uil CEMHUHAPCKUX 3aHATHN, TEKYIIEro KOHTPOIS M
KOHTPOIIb, MPOMEKYTOUHON aTTeCTalluu, YKOMIUJIEKTOBaHHAs HEO0OXOAUMOU
MPOMEKYTOUHAS MeOenbio (IIocKa, CTOJBI, CTyNbs) (aymutopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JIMIICH3NOHHBIM IMPOTPAMMHBIM 00SCIICYCHUEM U
BbIxojioM B uHTepHET (106, 106a, A301)
4, | CawmocrosarensHas | Kabmmer — mis CaMOCTOSITEIbHOW  padoTHI, OCHAIIEHHBIN
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHHUS K CETH
«MHTEpHETY», MPOrpaMMON PKPAHHOTO YBEIHYCHHsI, 00eCIIeYECHHBIN
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MarepuanbHO-TeXHUYECKOE 00ecredeHre JUCIUTUITMHBI 1

No Bun pabdor
OCHAII[EHHOCTH

JOCTYIIOM B JJICKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpelny YHUBEpPCUTETa, HEOO0XOoaMuMOW MeOenplo (J0CKa, CTOJBI,
CTYJIb).

(Aynuropus 102a, ynTaabHBIN 3a).

Peanuzanus kypca mpenanonaraeT HaTu4ue MUHUMaIbHO HEOOXOIMMOTO JJIsl peau3alun
JAHHOW TPOrpaMMbI  TIEPEYHsI MAaTePHUAbHO-TEXHUYECKOTO0  OO0ECIeUeHUs: ayquTOpHH,
000py/1I0BaHHBIE BUICOMPOCKIIMOHHBIM 000pYI0BaHUEM JIJIsl Ipe3eHTauuil (IIUPPOBOH MPOEKTOD,
9KpaH, HOYTOYK); KOMIIBIOTEPHBIE KJIACCHI IS POBEACHUS Ta00PATOPHBIX 3aHITHH.

KommnbrorepHas nmogaepxka yuaeoHoro npoiecca nmo Harnpasienuto 01.03.02 Ipukinagnas
MaTemMaruka W UWH(OpMaThkKa oOecreurMBaeTcs IO BCeM JuciuIuiMHaM. DakynbTeT
KOMIIBIOTEPHBIX TEXHOJOTUH U MPUKIIAJAHON MaTeMaTUKH, OCHAILEH KOMIIBIOTEPHBIMU KJIaCCaMHU,
YCTaHOBJICHA JIOKAJIbHAS CETh, BCE KOMITBIOTEPHI (DaKyIbTeTa MOAKIIOYCHBI K ceTu VIHTepHeT.
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