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PaGouas mporpamMMa JWUCHMIUTMHEI  «MaTeMaTH4ecKoe  MOJENHpOBaHUE
IPHPOJHBIX U TEXHOTEHHBIX 00BEKTOB M IPOLECCOB» COCTaBJe€HA B COOTBETCTBUU
¢ (emepadbHEIM TOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIapTOM  BBICIIETO
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asemyrommii  kapempoii © akagx.  PAH,  gp  dus.-mar, HayK,
npod. babemxo B.A. A

MOATIACH

VTBepxJeHa Ha 3acelaHud yd4eOHO-METOJUYecKoll Komuccuu (aKyipTeTa
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1 He.]'[l/l U 321291 U3YICHUA TUCHUILJINHBI
1.1 Leab ocBOEHUS TUCIHUTIIAHBI

Juctummza «MarteMaTu4ecKkoe MOJICIIMPOBAHNUE PUPOIHBIX M TEXHOTEHHBIX 00BEKTOB U
MIPOLIECCOB» CTABUT CBOEH LEIbI0 OCBOCHHE METOJIOB MOCTPOCHHS MaTeMaTHYECKHX MOJENEH,
OTHCHIBAIOIINX OCHOBHBIE OCOOCHHOCTH (DYHKIIMOHHPOBAHUS YKOJIOTHUYECKHX, SKOHOMHUECKHUX
U TEXHOJIOTMYECKHUX CHCTEM; MOATOTOBKY K BBIOOPY ONTHUMANBHBIX MOAXOAOB K IOCTPOCHHUIO
MoOJIeJIel B COOTBETCTBYIOIICH 00IaCTH MPAKTUKH.

Lemu AUCIUIUIMHBI COOTBETCTBYIOT (hopmupyeMbiM komriereHusm OITK-1, OITK-2.

1.2 3agaun AMCHUILIMHBI

OCHOBHBIE 3aa4 JUCLUIIIAHEI:

— YCBOEHHE OCHOBHBIX HJIEH U MOJIX0/I0B K MOCTPOCHUIO MAaTEMAaTUYECKUX MOJICIICH;

— 3HAKOMCTBO C OOINMMM TNPUHIMIIAMH M KOHKPETHBIMH METOJAMH TOCTPOCHHS H
MCCJICI0BAHMS MATEMATHYECKUX MOJIENICH Pa3IMUHbIX CUCTEM;

— oOydeHune MeToaaMm (opMaM3allii, aJTOPUTMHU3AIMU U pealiu3aliui MOJCIIeH Ha
OBM.

1.3 MecTo AuCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOH NPOrpaMMbl

Juctummmaa «MaTemMaTuaeckoe MOICTUPOBAHUE MPUPOIHBIX U TEXHOTEHHBIX 00BEKTOB
U TpoleccoB» oOTHOcUTCs K «OOs3arenbHas yacth» bioka 1 «ducuumiauHsl (MOIYIN)»
y4eOHOT0 IJIaHa.

Kypc sBasieTcst eCTeCTBEHHBIM MPOJOJIKEHHUEM UYHUTAEMBIX paHee KypCOB U COICPKUT
CUCTEMAaTUYECKOE M3JI0KEHHWE OCHOBHBIX TIOHSATHUH W  TNPUHLUIOB MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS, MPUMEPHI MOCTPOCHHUS] MAaTEMaTHUYECKUX MOJeJied HEKOTOPHIX MPOLECCOB U
SIBICHUM M METOABl HCCIENOBaHUS JTUX Mozene. Kypc noimkeH ciyxuTh 0a3oit ist
dbopMUpOBaHHA HABBIKOB MAaTEMAaTUYECKOTO MOJICIUPOBAHUS B PA3IUYHBIX HPUKIIATHBIX
obOmactsax. JlaHHas JucuMIUIMHA HaumOoee TECHO CBs3aHA C TEOpHed OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YPaBHEHUI U ypaBHEHUAMU MAaTEMaTHUECKON (PU3UKH.

Teoperuueckoid 0a3oi JuUIsi OCBOCHMSI JUCHUMIUIMHBI  SIBIIIFOTCSL MaTEMaTUYECKHE
JUCHUIUIMHBL: MaTeMaTH4YeCKHil aHaiau3, OOBIKHOBEHHbIe uddepeHIanbible ypaBHEHHUS,
YpaBHCHHS MaTeMAaTHUeCKON (DU3MKH, TeOpus BEPOSTHOCTEH M MaTeMaTHYeCKas CTaTHCTUKA,
UCCIIeIOBaHKE OomNepanuil B 00beMe, MPeTyCMOTPEHHOM JJIi COOTBETCTBYIOIIEMY HarpaBICHUIO
MOJATOTOBKH.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJdbTATOB O0y4YeHUs] MO JUCIHHUILUINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHONH MPOrpaMMBbI

[Tporpamma ompenensier o0muii 00beM 3HaHUH, MO3BOJSIONINN CHOPMHUPOBATD y CTYICHTA
LIEJIOCTHOE MPEJCTAaBICHHE 00 OCHOBaX MOJAXOAAaX K IMOCTPOCHHUIO MaTEMATUYECKHUX MOAEIEH,
o0ecreynBaroIMX MUPOKUH CIIEKTP UX MPUMEHEHUH.

[Tocne u3ydeHnst TUCIUILTAHBI CTYIEHTHI JIOJDKHBI:

— 3HaTh MPUEMBI, METOIbI, CITIOCOOBI (popMaTu3auu 0OBEKTOB, MPOIIECCOB, SBICHUN U WX
KOMITBIOTEPHOM peayin3aIiii, JOCTOMHCTBA M HEIOCTATKHU PA3IUYHBIX CIIOCOOOB MpEACTaBICHUS
MOJICJICH CHCTEeM Ha YPOBHE, TOCTATOYHOM JIJISI MCIIOIb30BaHUS B IPAKTHYECKOM JECSITEIIBHOCTH;

— YMETh CTPOUTH U BEPU(UIIMPOBATH MMPOCTEHININE MOJCIIH CUCTEM U MTPOIIECCOB;

— BIQJIETh METOIOJIOTHEH 1 OOIIKUMHU MPUHIIMITIAMU TTOCTPOCHHSI MATEMAaTUYECKUX MOJIeNen
O0OBEKTOB M CHUCTEM, a TaKKe€ METOJaMH aHallM3a W CHHTe3a (HeOOXOJMMO 3HATh MPHHIIMITHI
MOJIETTUPOBAHUS, KIaCCU(DUKAIINIO MOJIENIeH CUCTEM U CITOCOOBI UX MPEICTABICHHUS ),

N3yyenne naHHON y4eOHOW TUCIUIUIMHBI HAMpPaBICHO HAa OBIAJCHHE OOYyYarOIIUMCS
CJEAYIOIUMH KOMIIETCHIUSIMU:



OIIK-1 Chnoco0eH nmpuMeHATH (PyHAAMEHTAJIbHbIE 3HAHUS, MOJYy4YeHHbIe B 00J1acTH
MaTeMaTH4YeCKMX W (MJIM) eCTeCTBEHHBIX HayK, M HCHOJb30BaTh HX B
npogeccuoHAILHOM 1esITeJIbHOCTH

3HaTh NOIIK-1.1(06.016 A/30.6 3H.3) CnocobGeH mpUMEHATh (QyHIAMEHTAIbHbIC
3HAHUS, IOJlyYeHHbIE B OOJIACTH MAaTEeMAaTHYECKHMX M CCTECTBCHHBIX HAyK, W
UCTIOJIb30BaTh MX MPH aHAIM3E IPEIMETHOM 001acTn
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH W MEXIYHAPOJHBIA OMBIT B
001acTH MaTeMaTU4eCKuX M (WJIM) €CTECTBEHHBIX HAyK, W MCIIONB30BaTh HX B
npopeCCHOHATIBHOM JIeATEIILHOCTH

YMmerth NOIIK-1.3 (06.001 D/03.06 VY.1) Ilpumensarts ¢yHIaMEHTaJIbHBIE 3HAHUA,
MOJYyYCHHbIE B OOJIACTH MaTeMaTHYeCKUX W (WJIM) EeCTECTBEHHBIX HAyK, U
UCTIOJIb30BaTh UX B MPO()ECCHOHAIBHON AEITEIbHOCTH

Baagers MOIIK-1.5 (06.001 D/03.06 Tna.1) Pa3zpaGoTka Ha OCHOBE 3HAHUM, MMOJTYYCHHBIX B
o0lacTd MareMaTHYecKuX U (WJIM) €CTeCTBEHHBIX HayK, HW3MEHEHHE U
COIJIACOBAHWE AapPXHUTEKTYpPhl IMPOrPAMMHOTO OO0CCIIEYCHUSI C CHCTEMHBIM
AQHAJTUTHKOM M apXUTEKTOPOM MPOrPaMMHOI0 00EeCTICYeHHUS
NOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HAOMIOACHHA W HW3MEPECHHH,
COCTaBJICHUE WX ONUCAaHWW M (OPMYJIHPOBKA BHIBOJOB IPU AHAIMU3E PEHICHUI
3aj1a4 MPUKJIaTHOW MAaTeMaTHKH U UHPOPMATUKU
NOIIK-1.8 (40.001 A/02.5 Nlp.2) JledarenpbHOCTh, HANpaBICHHAS Ha pEHICHHE
3aj1a4y aKTyaJbHbIC M 3HAYMMBIC 3aJIa41 MIPUKIIAQJTHON MaTEMAaTUKN U HHPOPMATHKU
AQHAJTUTHYECKOTO  XapakTepa, MpeanojiaraloimMx BbIOOp ©  MHOroooOpasue
aKTyaJbHBIX CIIOCOOOB PEIICHHS 33124

OIIK-2 CnocodeH HCNOJb30BATH U aJaNTHPOBATH CYNIECTBYIOIME MaTeMaTHYeCKHe
METOAbl M CHCTeMbl NMPOrPaAMMHPOBAHUSA JUIA Pa3padoTKH M peau3aluu
aJrOPUTMOB pPellleHUs] NPUKJIATHBIX 32124

3HaTh HOIIK-2.1 (40.001 A/02.5 3u.1) Llenu u 3amaun IPOBOAUMBIX HCCIEAOBAHUN H
pa3paboTOK, METOMBI aaNTallii CYIIECTBYIOIINX MAaTEMAaTHYECKHX METOHOB JUIS

pa3pabOTKU M peau3aliy aIrOPUTMOB PEIICHUS PUKIATHBIX 33124

NOIIK-2.2 (40.001 A/02.5 3H.2) OTedecTBEHHBI W MEXIyHApOIHBIA OIBIT B
COOTBETCTBYIOILIEH 001acTH MCCIEA0BaHUM, METObl aJanTalui CYLIECTBYIOIINX
MaTeMaTHYECKUX METOJIOB JIJIsl pa3pabOTKH M pean3alliil allTOPUTMOB PEIICHUS
NPUKJIAIHBIX 3a/1a4

NOIIK-2.3 (40.001 A/02.5 3uH.4) Meronsl TpPOBEACHUS OSKCIIEPHUMEHTOB U
HaOmroieHuil, 00001eHuss 1 00paboTKU MHPOPMALIMU, METObI HCIIOIB30BaHUS U
aJanTalMyd  CYIIECTBYIOIIMX MAaTEeMAaTHYeCKHX METOJO0B JUIsl pPa3paboTKu U
peanu3aly aIrOPUTMOB PEIIEHUS MPUKIATHBIX 3a1a4

Ymern NOIIK-2.4 (06.001 D/03.06 VY.1) Hcnonp3oBaTh CyLIECTBYIOIINE THUIIOBBIE
pemieHnsT W aJanTHPOBaTh CYIIECTBYIONINE MAaTeMaTHYEeCKHE METONBI IS pas-
pabOTKM U pean3aluy aJrOPUTMOB PELIeHUs IPUKIIAIHBIX 3a/1a4

Baaners HOIIK-2.11 (40.001 A/02.5 Hp.2) [esaTenbHOCTb, HampaBi€HHAs Ha pELICHHE
3a7a4 aHAINTHYECKOTO XapakTepa, MPEAIoaralolixX BBIOOp W MHOTOOOpasme
aKTyaJbHBIX CIOCOOOB pEILIeHUs 3aJad, HUCIOJb30BAaHUE U aJalTHPOBAHUE
CYIIECTBYIOIINX MAaTEMaTHYECKUX METOAOB JUIS Pa3pabOTKH W pealn3anuu
QITOPUTMOB pEIIEHUs IPUKIATHBIX 3a1a4

PC3yHLTaTBI O6y‘-ICHI/I$I o AUCHUINIAHE OJOCTUTAIOTCA B paMKaX OCYHICCTBJICHHA BCCX
BHUI0B KOHTAaKTHOH H CaMOCTOSTCIBbHOU pa6OTBI O6yanOI_HI/IXC$[ B COOTBCTCTBUU C
YTBCPIKACHHBIM y‘-IC6HLIM IIJIAHOM.



Kox v HanMeHOBaHUE HHANKATOpA

PesynbraTel 00y4eHus 10 TUCIUILTHHE

OIIK-1 Cnoco0eH npuMeHATh pyHIaMEHTAIbHbIC 3HAHHSI, TOJTYYCHHBIE B 00IaCTH
MaTeMaTUYECKUX U (MJIN) ECTECTBEHHBIX HaYK, U MCIIOJIb30BaTh UX B MPOPECCHOHATBLHON
JESITEJIbBHOCTH

HOIIK-1.1(06.016 A/30.6 3n.3) Cnocoben
OPUMEHATh  (YH-IaMEHTAlbHBIE  3HAHUSA,
MOJTyYeHHbIE B 00JIACTH MAaTEeMaTHYECKUX H
€CTECTBEHHBIX HAYK, U UCIONB30BATh UX MPH
aHau3e IpeIMeTHOM 00macTu

HOIIK-1.2 (40.001 A/02.5 3u.2)
OTtedecTBEHHBI U MEXIYHAPOIHBIA OMBIT B
o0jmacth  MaremaTwdeckux W (WIN)
€CTECTBCHHBIX HAyK, M HCIIOJIb30BaTh HX B
poeCCUOHANBHOM JIeATEILHOCTH
HOIIK-1.3 (06.001 D/03.06 Vv.1)
[Ipumenars  (dyHIaMeHTalbHBIE  3HAHUS,
MOJTydeHHbIE B 00JIACTH MaTeMaTHYECKUX H
(W1HM) ecTeCTBEHHBIX HAayK, M HCIOJIb30BaTh
uX B IPO(heCCHOHATBHOM JIeSITeTbHOCTH
HOIIK-1.5  (06.001 D/03.06  Tn.1)
PazpaboTka Ha OCHOBE 3HAHMIA, MMOTYYEHHBIX
B o0macTh MaTeMaTHYeCKMX M  (WJIN)
€CTECTBEHHBIX  HAyK,  HW3MEHEHHE W
COTJIACOBaHHE APXUTEKTYpPhl MPOTPAMMHOTO
o0ecriedyeHus] C CHCTEMHBIM aHAINTHKOM H
ApPXUTEKTOPOM MPOTPAMMHOTO OOeCTIedeHHS
HOIK-1.7 (40.001 A/02.5 Tn.2)
[IpoBenenne HaOMIOACHWH © W3MEPEHUH,
COCTaBJICHHE MX ONMUCAaHUN U QOPMYyITUPOBKA
BBIBOJIOB

HOIIK-1.8 (40.001 A/02.5 Op.2)
JesaTensHOCTh, HampaBlieHHas Ha peIIeHUe
3aa4 AHATUTUIECKOTO xapakxTepa,
MPEIOoJaraiX BbIOOp U MHOroo0Opasue
aKTyalbHBIX CIHOCOOOB peIIeHHs 3aaad, C
UCIIOJIb30BAHUEM (dyHIaMeHTaIbHBIX
3HAHHWH, MOy YEeHHBIX B obmacTu
MaTeMaTH4ecKuX ¢ (WIHM) ECTECTBEHHBIX
HayK

3HaeT: cnocoObl HCIHOJIB30BAHUS COBPEMEHHBIX
METOJOB JUIsl PEIICHUS HayYHBIX U IPAKTUYECKHUX
3aja4; NPUHLMIBI BBIOOpa METOMOB U CPEICTB
M3Y4YEHUs1 MATEMaTH4YECKOM MOJEIM; MOAXOAbl K
Bepu(UKaUU MOJENel U OLIEHKE 3aTpaT Ha UX
peanu3anmio; MNaKeTbl IPUKIAIHBIX MPOrPaMM,
HCIIOJIb3YEMBIE IIPU TOCTPOCHUH MOJEIIEH

Ymeer: CTpOUTh MAaTeMaTU4YECKHE MOJEIN U
OLICHUBAaTh UX aJEKBAaTHOCTb, COIEPKATEIBHO
MHTEPIPETUPOBATH PE3YJIbTATHI

Baaneer: HaBbIKaMu aHalu3a, COIOCTABICHUS U
00001IeHUsT  Pe3ybTaTOB  TEOPETHUECKUX U
MIPAKTUYECKUX MCCIECJOBAaHUNA B IIPEIMETHOU
001aCTH; OCHOBHBIMU METOJJaMM MCCIIEIOBaHUS U
MaTeMaTU4EeCKUX MOJIEIIEH; HaBbIKAMU
COJIEprKaTeIbHON UHTEPIIPETALIUN PE3YJIbTATOB;
HAaBBIKAMU HCIIOJIb30BAHUS ITAKETOB IPUKIAJHBIX
nporpaMm Juisi oOecredyeHus IMpouecca MOJeu-
pOBaHuUsA

OIIK-2 Cnoco0eH UCIoIb30BaTh U aJalITUPOBATH CYIIECTBYIOIINE MATEMATUIECKHE METOIBI
U CUCTEMBI IPOTPaMMUPOBAHUS I Pa3pabOTKH U peaan3alii alrOPUTMOB PEILICHHS
IPUKJIAIHBIX 3a7a4

HUOIIK-2.1 (40.001 A/02.5 3u.1) Ilemun u
3a/laud = IPOBOJUMBIX  HUCCIEIOBAaHUNA U
pa3paboToK, METO/bI ajganTanuu
CYLIECTBYIOIIMX MAaTEMaTUYECKUX METOJOB
JUTS pa3paOOTKH W peau3alliyl ajJrOpUTMOB
pelIeHMs] IPUKIIAJHBIX 3a1a4

HOIIK-2.2 (40.001 A/02.5 3u.2)
OTtedecTBEHHBIN U MEXAYHAPOIHBIH OMBIT B
COOTBETCTBYIOILICH O00JAaCTH WCCIICIOBAHUH,

3HaeT: TeMaTHUYecKue ceTeBble HH()OPMALIMOHHBIE
peCypehl; COBPEMEHHBIE TEHACHUWHU Pa3BUTHS
HAYYHBIX U MPUKIATHBIX JTOCTIKEHUH B 00JacTu
MaTeMaTUYECKOTr0 MOJAEITUPOBAHUS.

Ymeer: opraHuzoBaTb 3(PQPEKTUBHBIA IOUCK
uHbopMalMM 1O  TpPEeIMETHOM  obsacTw;
WCTIONB30BaTh DJICKTPOHHBIC OMOJIMOTEKH st
yriIyONieHHsI 3HaHUM 110 peIMeTHOM 00JacTH;

IIAHUPOBATh JOTaIllbl CO3JAHUSA U BepI/I(i)I/IKaL[I/II/I
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KOIL N HAUMCHOBAHUE MHAUKATOPA PeSyJ’ILTaTbI O6y'—I€HI/I${ IO JUCLHMITIJIMHEC

METOAbI aJanTannun CYHICCTBYIOIIUX MOoAacIn

MaTeMaTUYECKUX METOJIOB JUls pa3paboTku u | Biiajgeer: HaBbIKaMu pa0OTHI ¢ WH(pOpPMAIUEN 13
peain3annu aJIrOPUTMOB peHICHUs Ppa3INYHBIX HNCTOYHHUKOB (He‘laTHBIX,
INPUKJIaAHbIX 3a4a4 SHCKTpOHHI)IX, CeTeBBIX); HaBbIKAMH OIICHKHW BBI-

HOIIK-2.3 (40001 A/02.5 3H4) MeTtoast YUCIIUTEILHON CIIOKHOCTH MOJIEIIH,
MIPOBEICHUS YKCIIEPUMEHTOB 1 HAOJIOICHUH,
0000mennss u 00paboTku wH(pOpManuy,
METOObI HCIIOJIb30BaHUA n ajJarnrTanun
CYHICCTBYIOIMUX MAaTCMATUYCCKUX METOJA0B
Il pa3pabOTKU M peau3alud aJrOpuTMOB
PCUICHUA NPUKIAAHBIX 3a4a4

HOIIK-2.4 (06.001 D/03.06 V.1)
Hcmonp3oBath CYIIECTBYIOIMHUE  TUIIOBBIC
pelieHruss ¥ aJalTUpPOBaTh CYIIECTBYIOIINE
MAaTEMATHYCCKUEC MCTOABI JJIA pa3'pa6OTKI/I n
peanuzanuu aJIrOPUTMOB pemeHus
MIPUKJIAIHBIX 33724

HOIIK-2.11  (40.001  A/025  Hp.2)
JedarenbHOCTh, HamlpaBJ€HHAs Ha pelleHue
3ama4q AHAJIUTUYCCKOI'O Xapakrepa,
MPENoaraiX BbIOOp U MHOroo0Opasue
AKTYyaJIbHBIX CII0c000B peuieHuda  3anaa4,
HCIIOJIB30BAaHHC nu aJallTUPpOBAHUC
CYHCCTBYIOIMUX MAaTCMATUYCCKUX METOJA0B
JJIsL paBpaGOTKI/I " peajin3aliuu aJropuTmMoB
PEIICHN MPUKIIAAHBIX 3aJa4

[Ipomiecc ocBOGHHMS AUCIUIUIMHBI «MaTeMaTHuecKoe MOJEIUPOBAHUE MPUPOJHBIX H
TEXHOTCHHBIX OOBEKTOB M TIPOIIECCOB» HAMPABJICH HAa IMOJYYCHHS HEOOXOAMMOro o0beMa
3HaHWi, oTBevaronux TpeboBanussM PI'OC BO wu obecrneunmBaronux yCHENIHOE BEICHUE
0akajmaBpOM TIPOM3BOJCTBEHHOM M HAYYHO-HCCIIEIOBATEILCKON JESATEIBHOCTH, BIIAJICHUE
METOAMKON (OPMYJIHUPOBAHUS W PEIICHHS MPHUKIAIHBIX 33]1a4, a TAK)KE Ha BBIPAOOTKY yMEHUH
MPUMEHSTH Ha TIPAKTHKE METObI PUKIIATHOW MATEMATHKU ¥ HH(DOPMATUKH.

Pe3ynbrarel 00ydeHHs O JUCIHUILIMHE JTOCTUTAOTCS B paMKaxX OCYIIECTBICHUS BCEX
BUJIOB KOHTAaKTHOM U CaMOCTOATENbHON paboThl OOydYaromuxcsi B COOTBETCTBUH C
YTBEPKICHHBIM yYCOHBIM TUTAHOM.

NHoukaTopsl  TOCTMDKEHUS  KOMIIETEHIIMM  CUMTAIOTCS  CHOPMHUPOBAHHBIMU  TIPH
JOCTH)KEHHH COOTBETCTBYIOIIUX UM PE3YyJIbTATOB O0YUYEHHUSI.

2. CTpyKTypa H cofiep:KkaHue JMCLUILIMHBI.
2.1 Pacnpeaenenue TPy10éMKOCTH JHCIMIIMHBI 10 BUaM padoT

OO0mast TpyAOEeMKOCTh JTUCIIUIUIMHBI ~ COCTaBIsieT 2 3a4EeTHBIX CJWHULI, (2
akajgeMudecknx daca. Kypc «MareMatndeckoe MOJICITHPOBAHUE MPHPOIHBIX M TEXHOTCHHBIX
00BEKTOB W TIPOIIECCOB» COCTOUT M3 JIAOOPATOPHBIX 3aHATHH, COMPOBOXKIAEMBIX PETYJISIPHOU
WHANBUAYAIbHONH paboTO MpemojaBaTelis CO CTyAEHTAaMH B TMPOIECCE CaMOCTOSTEIbHON
paboTser. [TporpaMMoit TUCIUTUTHHBI TIPEyCMOTpeHbI 34 yaca 1abopaTopHBIX padoT.



Bcero

Cemectp

Bun yue6HO# paboThI 4ACOB (qa701>1)
KonTakTHas padora (Bcero) 40,2 40,2
B ToMm uncre:
3aHATHSI JTCKIIMOHHOTO THIA — —
3aHATHS CEMUHAPCKOTO THITA (CEMUHAPHI, TPAKTHICCKUE
3aHATHUSA) B B
JlaGopaTopHble 3aHATHS 34 34
HNuas koHTaKTHas padoTa:
Kontponb camocrositenproi pabotsl (KCP) 6 6
ITpomexxyTounas arrectarus (MKP) 0,2 0,2
CamocTosiTeJibHasi padora (Bcero) 31,8 31,8
B toM uncre:
Kypcosas pabora - -
[IpopaboTka yueOHOro (TEOpPETHIECKOIr0) Marepuaia 19 19
[ToaroroBka K TEKyIeMy KOHTPOJIIO 12,8 12,8
KoHnTpoJsb: 3auer
O0masi Tpy10€eMKOCTh qac. 72 72
B TOM 4YHCJIe KOHTAKTHAasi 40,2 40,2
padora
3a4. efl 2 2

2.2 Cogepxanue TMCUMIJIMHBI:

Pacnpenenenue Bu0B yueOHOM pabOThl M UX TPYJAOEMKOCTH I10 pa3zeiiaM JTUCIUILTAHEI.

Paznenbl gucuuIuinHebl, u3ydaemseie B 4 ceMectpe.

[Tpumeuanue: JIP — naboparopusie 3anatus, CPC — camocTtositenpHas padora cryaenra, KCP —

KOHTPOJIUpYy€EMasi CaMOCTOsITeNNbHas padoTa.

2.3 Conep:xanue pa3/ie0B TUCHUILUINHBI:

KoaunyecTtBo yacos
Ne HanmeHnoBanue pa3nenos Aymuropuas | Bueaywropras
Bcero pabota pabota
JIP CPC
1 | O6mmre BOmpOCH MOIEITHPOBAHIS 4 2 2
2 | MoaenupoBaH#e IKOJIOTHYECKUX MTPOIIECCOB U CUCTEM 6 4 2
3 Mogenu 1 METOJIbI OLIEHKH 3arpsi3HEHHsT aTMOC(EPHI, 8 4 4
BOJIHOH Ccpejibl U OBEPXHOCTH 3eMJIH
4 | MareMaTH4YeCKHE MOJEIH B CEHCMOJIOT U 8 4 4
5 | Mojenu B3auMOACHCTBUS DJIEMEHTOB KOHCTPYKIIHHA 8 4 4
6 | Moaenu pazpyuieHust 8 4 4
7 MogenupoBaHue SKOHOMHYECKHUX CUCTEM. Teopus 10 6 4
MOTOKOBBIX auarpamm doppecrepa
8 | CratucTryeCcKrue METOIbI MOJICITUPOBAHUS 6 2 4
9 Orambl cCHCTEMHOT0 MozeupoBaHus. [IpoBenenne 4 5 5
9KCIIEPUMEHTOB Ha MOAECIH
10 | O630p M3YYEHHOTO MaTepHasa U MPOBEACHNE 3a4eTa 3,8 2 1,8
KonTposs camocrostensaoi padotsl (KCP) 6 — —
[IpomexyTtounas arrecrauus (MKP) 0,2 — —
Hmozo 72 34 31,8




2.3.1 JIabopaTopHbIe 3aHATHSA

UCCIICIOBAHHH,

HanmeHoBaHue dopma TeKylero
Ne Coaepxxanue pasgesa P y
pa3jaena KOHTPOJIsSt

1 |O6ume Bompocs! Omnpoc no

MOJICJIMPOBAHUS MonenupoBaHre Kak METOJl HAYYHOTO TIO3HAHUSI. pe3ynbTaTam
Kiaccuduxarus moneneit. nabopaTopHOI
paboTHI

2 |MogenupoBaHue OO61ecucTeMHBIN TOIX0]T K MOACIUPOBAHUIO Ipeacrapierie

IKOJIOTHIECKUX HKOJIOTUYECKHX CHCTEM. BBenenne B Teopuro P
N WHAWBUIyaJIbHOTO
MIPOIIECCOB U CHCTEM pa3mepHocTel. [IpumeHeHne HHTETrpaIbHBIX SAAHIA
npeoOpa3oBaHHH.
3 |Mopuenu u METOaBI OO01mas MOJIeNb PacIPOCTPaHEHMsI 3arPSI3HAIOIIIX
OIIEHKH 3arpsS3HEHUS BemiecTB. [locTraHOBKa OCHOBHEIX 3ajad.
aTMoc¢epbl, BOTHOM BapuarmonHo-pa3HOCTHBIE METOABI PEIICHUS 3aa4. Mpencraserie
cpensl ¥ moBepxHocTH | KoppekTHOCTh MOCTaHOBKHM HadallbHO-KPAEeBBIX 33134 P
WHAWBHIyAIbHOTO
3eMITH JUTS ypaBHEHUS niepeHoca u quddy3un. MeToast AN
pa3pBIBHBIX pelieHui. Bepudukamms Moaenm. A
OcaxaeHune 3arps3HsIIONIIX BEIECTB Ha
Pa3HOTHUITHBIC OJICTHIIAIOIINE TOBEPXHOCTH.
4 |MaremaTtndeckue Ormpoc 1o
N OCHOBBI MEXaHUKH J1e(hOPMUPYEMOTO TBEPIOTO TEa.
MOJIEH B CEHCMOJIOTHH. pe3yibTaTam
Pacnpoctpanenue ynpyrux BoyiH. OnpeneneHue N
. . nabopatopHoi
HaIPsDKCHUH B 3¢MHOM Kope U TuTocdepe
paboTHI
5 |Mogemu OCHOBBI TEOPUH TIIIACTUYHOCTH. JIMHAMUYECKHE U Onpoc o
B3aMMOJEHCTBUSA CTallMOHapHbIe KOHTAKTHBIE 3a1a4l. MeTo bl pe3yybTaTam
AJIEMEHTOB pEIIeHUs CTAllMOHAPHBIX U HECTAIMOHAPHBIX WHWBUTy ATLHOTO
KOHCTPYKITHI KOHTAaKTHBIX 337124 3aJIaHus;

6 |Mogenu paspymieHust  |[3ajadyu O TPEIIMHE M KECTKOM BKIIOYCHUU B Ormpoc 1o
yIpyToil nosyorpaHudeHHoi cpene. Kpurepun pesyJibraTtamM
pa3pylieHus. DIeMeHThI TEOPUH BUPYCOB WHWBUTy ATLHOTO
"BHOPONPOYHOCTH 3aJlaHus

7 |MogenupoBaHue IToToxu u pesepByapsl. MonenupoBaHue Omnpoc mo

SKOHOMHUYECKUX CUCTEM. [SIKOHOMUYECKHUX B3aUMOJeUCTBUI. Moelnb pe3yabTaram
Teopust MOTOKOBBIX MTPOU3BO/ICTBEHHO-COBITOBOTO KOMILIIEKCA. nmabopaTopHOU
muarpamM Qoppecrepa  |MogenupoBaHie JUHAMHKH Pa3BUTHS TOpojia paboTHI

8 |Crarncruueckue MonenupoBanue cirydaifHbix coObITuii. [loToku Ormpoc 1o

MCTO/bI MOJIC- cirydaiiHbix coObiTuil. IloToku ciydaiiHbIX COOBITHH C|  pe3yibTaTaM
JIMPOBAHUA. nocneneiictsueM. IMuTaoHHbIe MOJIENH CIIOKHBIX | JTaOOpaTOpHOM

CHUCTEM. paboThI

9 |Jranbl CHCTEMHOTO
N Ormpoc 1o
MOJICITUPOBAHUSI. ANropuTMHU3aIMA MaTEMaTHIECKUX MOJIeNIeH e3VIIBTATAM
IIpoBenenue IlnanupoBaHue MaIlIMHHBIX YKCTIEPUMEHTOB. HI; 60y ATODHOM
9KCIIEPUMEHTOB Ha O0paboTka 1 aHATU3 Pe3yIbTaTOB MOJICITUPOBAHUS £6OTE .
MOJIETH. P
IIpumepHbIe 3a1aHuA 1JIs1 JIA00PATOPHBIX padoT
Pa3zgen 1

MopenupoBaHre Kak METOJ HAy4yHOrO NO3HaHWA. Vcronap30BaHME MOJEIMPOBAHMS TPH
IIPOCKTUPOBAHUM W OJKCIUIyaTallMu pasiaudHble cucteMm. [lapamerpel u
XapakTepucTuku. MccimenoBanne CBOMCTB CHCTEMBI B IIPOLECCE CHUCTEMHOIO aHAJIN3a, CUHTE3
ontuManbHOM cuctembl. Krnaccuduxamus mojaeneid. Mojenn HENpepbIBHBIX U JAMCKPETHBIX
cucreM. JleTepMMHUpPOBaHHbIE U cTOXacTHYeckue Mojenu. OOmue NPUHLIUIBI MOCTPOCHUS




MOJICJICH CIIOKHBIX cUCTeM. Bo3aMoxHOCTH hopMan3aiiuy OOJIBIINX CUCTEM. AJIEKBAaTHOCTh U
3 PeKTUBHOCT  MOJENM.  AHAIUTHUYECKHE,  YWUCIEHHBIC, CTAaTUCTHYECKHUE  METOJIBI.
CpaBHUTENBHBIN aHATTU3 METOIOB MOJEIUPOBAHHSI.

1) Peammsamust B cpene Matlab mopeneld ¢usmueckux mporeccoB (KoieOaHHs CTPYHBI,
OJTHOMEPHBIN TETUIONEPEHOC);
2) Peanmsanus B cpeae Matlab npocreiimeid MOAe I NOMYJISIIIAY.

Pa3zpen 2

OO1mecucTeMHBI MOAXO0J K MOAETUPOBAHUIO SKOJIOTHUYECKUX CHUCTeM. MoJenu MOMyJIsui.
Mopaenu macconepeHoca. Beenenue B Teoputo pasmepHoctei. [IpeacraBienrne MareMaTH4eCcKo
Mozenu B Oe3pasmepHom Buje. IlpuMeHeHne MHTErpanibHBIX MpeodpazoBanuil. HTErpanbHbIe
npeoOpazoBanust Oypre u Jlamaca u ux cBoucCTBa.

3) UccnenoBanme B cpene Matlab monmenmn audpdys3um (aBe MPOCTPaHCTBEHHbBIE
TIEPEMEHHBIE) C Pa3TMYHBIMU TPAHUYHBIMH yCIIOBUSIMHU;

4) Hccnenosanue B cpene Matlab momenu nuddysuu ¢ yuyerom aerpaianuy IpuMecH;

5) HccnenoBanne B cpeme Matlab momenu nuddy3ur ¢ ydetoM IpaBHUTAIMOHHOTO
OCEeJIaHuUs;

Pa3zgen 3

OOmast Mojenb paclpoCTpaHEHMs 3arpsA3HSIONMX BEIIECTB. YPaBHEHHUS IepeHoca U
TypOynenTHou nuddysun. Ypasuenus HaBoe — Ctokca. HectanmonapHasle U yCTaHOBUBIIUECS
nporecchl. [locTaHoBKa OCHOBHBIX 3a7ay nepeHoca U aAupdy3uu. TUIlbl TPaHUYHBIX YCIOBUI.
BapuanuonHo-pa3HOCTHBIE METOJbl peleHus 3aaad nepeHoca-aud¢ysun. KoHcepBaTuUBHBIE
MOHOTOHHBIE PAa3HOCTHBIE cXeMbl. .KOpPPEKTHOCTh NOCTAaHOBKM HAayaJbHO-KpPAeBBIX 3a1ad AJIs
ypaBHEHUs IepeHoca U AUPPy3un (IUIsl pazIuuHbIX 00JlacTell M TpaHUYHBIX YCIIOBUIN).
CroiicTBa u mpeacTaBieHus O-QyHknuu J[upaka. MeTonbl pa3pbIBHBIX PEHICHUH peEIICHUs
CTallMOHAPHBIX 3334 JIs Clydas COCPEJOTOYCHHBIX HMCTOYHHKOB. Bepudwukamus monenu
nepenoca u Auddy3un npumecu. OcaxaeHue 3arpsA3HIIONIMX BEIIECTB HA Pa3HOTHITHBIE
NOJCTUWIAOIIME MOBepXHOCTU. (BeleHME CMEIIaHHBIX KpaeBbIX 3aJady K CHUCTEMaM
UHTErpaJibHbIX ypaBHeHUH. [locTpoeHue NpUONMMIKEHHBIX PEIICHUH CHCTEM HHTETPalbHBIX
ypaBHEHUH (BHYTPEHHSSI U MTOTPAHCIIONHAsS cocTaBisitonue pemenus ). @akropuzanus GyHKIIHMA.
Teopembl 0 dakropuzanuu (QYHKIMA B BHUAE CyMMBl MU mpousBeaeHus. Hopmanmuzanus.
[Mpubnuxennas Qaxropuzauus QyHKuid u Marpun-pyHkuuii. MHTerpanpHOe ypaBHEHHE
cBepTku. Meron Bunepa — Xornga pemeHnss HHTErpajdbHbIX YpPaBHEHUH HA MOy IPSIMOM.

1) UccnenoBanue B cpene Matlab mogenu nuddys3un ¢ yaeToMm KOHBEKIUH;

2) Ucnonbp3oBanus nHCTpyMeHTOB Matlab 117151 aHanmuTHUecKuX mpeodpa3oBaHui.

3) Pemenue 3amau 11 ypaBHeHust AMy3uu ¢ UCTIOIb30BaHUEM BapHallMOHHO-PA3HOCTHBIX
METO/IOB;

4) Pemenue 3a1au MaccolepeHoOCca YNCICHHO-aHAIMTUYECKUMHU METOAAMU;

5) Peamuszanus nBymepHoit Monenu Iud@y3un ¢ ydyeToM KOHBEKIMH, OCaXIEHUS U
Jierpaialiiy IpUMecH;

6) UucneHHo-aHATUTHYECKOE PeLIeHHE 3a/1a4i 171l TOBEPXHOCTHOI'O HCTOYHUKA;

7) Bepudukarus Moaenr MUrpalii IpuMecH YUCICHHO-aHATUTHYECKUMHU METO/1aMHU;

8) HWcmonp3oBaHWe WHCTPYMEHTApUS aHAIMTUYECKHX TpeoOpa3zoBanmii Matlab  mis
dakTopuzanuu GyHKIUNA 1 MaTPUL-PYHKLIUH BTOPOTO MOPSIKA;

9) Pemenuie nHTErpanbHbIX YPaBHEHUH.

Pa3znen 4

OcHOBBI MexaHUKH AehopmupyeMoro teepaoro tena (CrutommHas cpena. Buabl BHEIIHUX CHIL,



TEH30pD HANpsDKCHUW. YpaBHEHUs JABWKCHHA M PAaBHOBECHS B KOMIIOHEHTAaxX TEH30pa
HanpsokeHudl. Tenzop nedopmanmu. OO6o00meHHBI 3akoH ['yka. VYpaBHEHHS yHpyroro
paBHOBECHS U JIBKEHMS B NepeMelleHusx). Paciipoctpanenue ynpyrux BosH (/lBa THma BOJIH.
[ToBepxHocTHBIE BosHBI Penes. BosnHbl JIsBa). OnpeneneHue HanpspKeHWM B 36MHOW Kope U
auTtocdepe.

1) Omnpenenenne BeKTOpa MOJHOTO HANpPSDKEHHS B 3aJaHHOM TOYKE Ha IUIOLIAJKE,
. N 2 2
KacaTeJbHON K LWJIMHAPUYECKOH moBepxHoctu Y™ +Z° = 4 npu 3aJaHHBIX KOMIIOHEHTaX

TEH30pa HaAIPSKEHUS;
2) Haiitu HarpysKy, KOTOpPOH COOTBETCTBYET 3ajaHHas (YyHKIHs HaNpsDKEHUN, HaIpUMep,

S)KE

3) UccnenoBats 3a1auy KpyueHus AJisl IPU3MATHUECKOT0 Opyca, SIITUNTHYECKOTO CeUEHUSI.

Pasznen 5

VYcnoBuss TekydecTH U ynpouyHeHus. OCHOBHBIE COOTHOILICHHUS TEOPUU IUIACTHUECKHX
negopmanuii. OCHOBHBIE COOTHOIIEHUS TEOPUHM IUIACTUYECKUX TedeHui. JlMHamMuueckue u
CTalllOHApHbIE KOHTAKTHbIE 3a7aud. Mojaenu KOHTaKTHOrO B3auMOAEHCTBUs (YyCIOBUS B
0o0yacTi KOHTaKTa). MeToabl pelieHusl CTalMOHAPHBIX KOHTAKTHBIX 3anad. [Ipumenenue
MHTETpaJIbHBIX MIPe00pa30BaHUN B HEOTPAHHUUEHHBIX U MOJIYOTrpaHMYEHHBIX 00aacTsX. MeToabl
pelIeHus HeCTAllMOHAPHBIX KOHTAKTHBIX 3aaad. llepexoa OT IMHAMHYECKUX K CTallMOHAPHBIM
3aJjayaM ¢ MOMOIIbIO pUMEeHeHus ipeodpa3zoBanus Jlamaca.
1) TlprMeHeHHe UHTETPAIBHBIX TPE0OPa30BaAHUIL;
2) Ywucnennoe obOpallleHHE HHTEIPAIbHBIX MPEOOPA30BAHHMIA;
3) HaxoxaeHue peuieHHE OIHOPOAHBIX YPAaBHEHHI CTAaTHMYCCKOW TEOPUHU YIPYrocTH B
Clly4ae IJIOCKOTO HAMPSKEHHOTO COCTOSIHMUS,
4) Pacuer HanpsHKCHUH B 3aJaHHOM TOYKE MOJYIJIOCKOCTH B CIIy4ae 3aJaHHOW HA TPAHUIIS
JIOKAJIbHOW Harpys3Ka, 1eUCTBYIOIIEH MO YTJIOM.

Pa3znen 6

3ama4l O TpPEelIMHE U JKECTKOM BKJIIOYEHHM B YIPYroi moiyorpaHuueHHoi cpene. Kpurepuu
paspyieHus (sHepreTudeckuii kputepuit I'puddurca, cunopoit kpurepuii MpBuHa. DneMeHTHI
TEOpHH «BHUPYCOB» BUOpornpouyHoctu (Popmyna bertn. OCHOBHBIE COOTHOIICHHUS MEXKITY
HaNpsHKEHUSIMU U niepeMerieHusmMu. Kinaccugpukaius «BupycoB» BUOPOIPOUHOCTH).
1) Monenb OecKOHEYHOW IUIACTUHBI €IMHUYHOW TOJIIIMHBI C LEHTPajJbHOW IMONepeyHON
TPELIVHON;
2) OrmnpeneneHre KpPUTUYECKOW CKUMAIOMIEW CHJIBI I CTEpXHS C  IIAPHUPHO
3aKpeIUICHHBIMY KOHLIAMU;
3) OmnpeneneHne MaKCUMalbHOTO Mporubda B CcepelrHE PaBHOMEPHO HArpyXeHHOU
KBaJJpaTHOM IUIACTHHBI, IB€ CTOPOHBI KOTOPOI CBOOOHO OINEPTHI, a JIBE JPYTUE 3aIeMIICHbI
metosioM byGHoBa-I"anepkuna;
4) MoaenupoBaHHe TPOCTEUIINX «BUPYCOB» BUOPOIPOUYHOCTH.

Pa3zpen 7

MeTtoa MaTeMaTH4ecKOro MOJEIMPOBAaHUS B 3KOHOMHUKe. HekoTopsle mMoaenu (puHAHCOBBIX M
SKOHOMHMYECKUX IMpOLEeccOB (MOJEIb paBHOBECHS PBIHOYHOM HSKOHOMHKH, MaKpOMOJEIb
SKOHOMHYECKOT0 pOCTa, MOJIeNb pekyamMbl). Monens rinobansHoro passutus [x. @oppectepa.
ITorokn wu pesepByapbl. MonenupoBaHue 53KOHOMMYECKUX B3aMMOAEHCTBUHA. Monenn
3ana3jplBaHus. Mojenb MPOU3BOACTBEHHO-COBITOBOIO KOMIUIEKCAa (IIPOM3BOJACTBO, CKJIAJ
ONTOBOM TOProOBIIM, CKJIaJ PO3HUYHOW peanu3auuu). MonaenupoBaHuE IWHAMUKHU pa3BUTUS
ropoga. OmnucaHWe W aHAIU3 OCHOBHBIX XapaKTePUCTUK (IPEANpUATHs, XKWIOH QoHxA,



HaceJICHHE).
1) Peanu3zaius npocTeiiieii MoIeu peKJIaMbi;
2) Peanuzanus MOETH TOHKH BOOPY KEHUI;
3) Peanuzanus Mojeiu 3ama3/blBaHHUsS IEPBOrO MOPSAIKA JJIs MOCTOSIHHOTO BXOJIHOTO

CHUTHAIIA;

4) Peanuzanusi MOJEIM 3ala3[bIBaHUsl TEPBOTO TMOPSIKA JJI HMITYJIBCHOTO BXOTHOTO
CHUTHAlIA;

5) Peanuzanus Mojesei 3ama3ibIBaHHUs CTAPIIUX IMOPSIKOB JJIsi MOCTOSIHHOTO BXOIHOTO
CHUTHaJIA;

6) Peanuzanus Mojeneit 3ama3apIBaHUs CTAPIIUX HOPSIKOB ISl HMITYJIbCHOT'O CHTHAJIA.

Pa3znen 8

MopenupoBanue ciydailHbIX cOOBITHH. IloTokM ciyuaiiHbix coObITHH. [loTOKM cityuaitHbIX
coObITHil ¢ mocneaeiictBueM. VIMUTAalMOHHBIE MOJENM CJOXKHBIX JAMHAMUYECKHUX CHCTEM.
OcHoBHble NIOHATHSA. [ [pUHINIIBI U METOIBI TIOCTPOEHHSI UMUTALIMOHHBIX MOJEIIEH.

1) OrieHka mapaMeTpoB CIYYaHOTO MPOIECCa;

2) OueHnBaHUE MAPAMETPOB MPH HATUYUH OIIHMOOK U3MEPEHHS;

3) OO6paboTka u aHaINU3 Pe3yIbTATOB CpeIcTBaMu makeTa Statistica.

Pa3znen 9

AJIFOpI/ITMI/I3aIII/I$[ MAaTEMATHYCCKUX MOI[CJ'ICI\/’I HJ’IaHI/IpOBaHI/Ie MallWHHBIX JSKCIICPUMCHTOB.
OO0paboTka 1 aHATHU3 PE3yIbTATOB MOJICTHPOBAHUS.

1) O6paboTka 1 aHaaM3 pe3yabTaToB cpeacTBamu Excel;

2) O0paboTka 1 aHaIM3 pe3yJIbTaToOB cpeacTBamu makera Matlab.

2.3.2 IlpuMepHas TeMATHKA KyPCOBBIX padoT (IIPOEKTOB)
Y4eOHbIH MJIaH HE MPEeayCMaTPUBAET KyPCOBBIX Pa0OT MO JaHHON AUCIUILIUHE.

2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 00ecedeHHs AJIsl CAMOCTOSITEIbHONH PadoThl
00y4YarIMXCs MO TUCHUIJIMHE

[Tepeyens yueOHO-METOIUMYECKOTO 0OCCTICUCHHS TUCIIUTUTUHBI
Ne Bun CPC T10 BBITMOJIHEHUIO CAMOCTOSTEILHON paboThI

1 |[IloaroroBka k tekymemy| 1l.babemko B.A., ITasnosa A.B., babemko O.M., EBnokumosa O.B.
KOHTPOJIO, MNOAroToBKa|MaTeMaTnyeckoe  MOACIMPOBAHHE — HKONOTUYECKHX  IPOLECCOB
MHIMBUyaTbHBIX 3aa—|PACTIPOCTPAHEHHS  3arpA3HAIONMX  BEUIECTB. Kpacuomap: MW3n-Bo
Ky6I'Y, 2009.

2.MamukoB P.®. OcHOBBI MaTeMaTH4eCKOTO MOJCTUpOBaHUSL. M.:
lopsiuass nuamg-Tenexkom, 2010. 368 c. [OnekTpoHHBIA pecypc]. -
Pexxum mocryna: https://e.lanbook.com/book/5169.

3. FOpoBnu B.M. MaremaTudyeckue MOJETH E€CTCCTBECHHBIX HAayK.
CII6.: Jlans, 2011. 336 c. + [DnexkTponHsIii pecypc]. - Pexxum nocryna:
https://e.lanbook.com/book/689.

HUU

Y4eOHO-METOANYECKUE MaTepHalibl Il CaMOCTOSITENIbHON pPadOThl 00yYaroIIMXCs W3
Yrciia UHBAJIM/IOB U JIUL C OTPaHMYEHHBIMH BO3MOKHOCTAMHU 3710poBbs (OB3) mpenocrasnsores
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHIPUATHS MH(OPMAITIH:

Jlnist a1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOI 0 IOKYMEHTA.

JUig i1 ¢ HapyLIeHUsIMH CITyXa:


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

— B IIeYaTHOU (opme,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA.

J11st U1 ¢ HApyIIEHUSIME OTIOPHO-IBUTATEIILHOTO amapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbITh KOHKPETU3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

2.5 CamocTosiTeIbHOE N3yYeHUE PA3/1eJI0B N CIUTIINHbI

Henpto camocToATeNbHOW pabOThl ABISETCS YIUIyOJieHHWE 3HAHMM, TMOJIYYCHHBIX B
pe3yJibTaTe ayIMTOPHBIX 3aHATUMN, BEIPA0OTKA HABBIKOB MHAWBHIyalIbHOM pabOThI, 3aKpeIuieHne
HABBIKOB, C(HOPMHUPOBAHHBIX BO BPEMs JIAOOPATOPHBIX 3aHATHIA.

IIpumepHbIe 3a1aHNUS JIs1 CAMOCTOSTEIBLHOI PadoThI
1. Pewums 3a0auy ¢ ucnonvzosanuem cpeocmes Matlab

@, (X4, %5, %5),1=1,2,3 i W (X, Xg X

[lycte dpyHKIMN 3) SIBJISIFOTCS TAPMOHUYECKUMU.

[Tpu kakoM ycioBu# HOpMYJIbI
2 2\ 0W 2 2,32 2
U =@ +(r’'-a’)——, r=x+x+Xx,, a=const
OX;
ONPEACIISAIOT PEIICHUE OJHOPOAHBIX YpaBHEHUM JIsame?
2. Pewuums 3a0auy ¢ ucnonvzosanuem cpeocmes Matlab.

Ilycte U, V, W — KOMIIOHEHTBI BEKTOpa IIEPEMEIIEHHUs, YAOBJIECTBOPSIOIINAE OJHOPOIAHBIM
ypaBHeHusM Jlsme. [lokazars, 4yto GyHKIUN

“20-v)| Y\ oy o

o - L Z(@_a_vv}_x(@_@j'
20-v)| \oz oy oy ox)]

1 ou ov ow
— 7| —+—+—
2(1-v) (ax oy azj

®, =20 1 ou  ov +Z(6u awj

D, =2w+

SIBJISTFOTCSI TAPMOHUYECKUMH.
3. Pewums 3a0auy ¢ ucnonvzosanuem cpeocms Matlab

Haiitu oOuiee pemenre 0qHOPOIHBIX YPABHEHUI CTATUYECKOM TEOPUH YIIPYTOCTH, CUUTAs
HAINpsDKEHHOE COCTOSTHHE TIOCKUM, T. €. O3 = Oy = 0,3 =0

4. Pewuumo 3a0auy ¢ ucnoavsosanuem cpeocme Matlab
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Haiitu o61uit BU IIIOCKOTO HANIPSKEHHOTO COCTOSIHUS (O3 = O, = 05, =0 ) B
MWIMHAPUYECKON cucteMe koopauHat (I, ¢,Z ), Ipu YCIOBUH, YTO
u =u,(r,z), u,=u,(rz), u,=0.

5. Pewums 3a0auy ¢ ucnonvzosanuem cpeocms Matlab

HccnenoBaTh HOpMaibHblE MOJABI KPYIJIoW MeMOpaHbl C 3aKpemjeHHbIM KpaeM. [locTpouThb
n300pakeHUst MEMOpaHbI P Pa3IMYHBIX HOPMAIBHBIX KOJIEOaHHIX.

Hepeqeﬂb BOIIPOCOB IJIA CAMOIIOATOTOBKH

Pazpea 1.
Uto noHnMaercs 1noj MaTeMaTU4eCKOM MOJIETbIO?
Kakune Mmoaenu Ha3bpIBarOTCS TUHAMUYECKUMHU (CTATUYECKUMU)?
Kakue Moeny Ha3bIBalOTCS A€TEPMUHUPOBAHHBIMU (CTOXaCTUYECKUMU)?
Urto moHuMaeTcs 1o TepMUHOM ""BepuduKaius Mmoaenu"?
[IpuBenuTe npuMepsl, IEMOHCTPUPYIOLINE YHUBEPCAIBHOCTh MAaTEMAaTUYECKUX MOJIEIeH
Y IPUHIUI aHAJIOTUH.

agrwdE

Pazpea 2.
[lepeuricnure OCHOBHBIE JTalbl MAaTEMaTHMYECKOIO MOJEIMPOBAHUS (U3NYECKOTO
mporuecca.
IIpuBenure npumep NPOCTEHIIEN MOAEIN OJHOPOAHBIX MOIYJISALIAMN.
3anuiuTe ypaBHeHue BoiabTeppa Moaenu XUIHUK-KepTBa.
Cdopmynupyiite nuddepeHnnanbHbli 3aKOH COXpaHEHUs BEILIECTBA.
[TpuBenute popMyIibl pAMOTo U 0OpaTHOTO MpeodpazoBanus Dypee.
[Tepeuncanre ocHOBHbIE CBOIcTBa peoOpa3oBanus Dypre.
[TpuBenute popMyIbl mpsMOTo U oOpaTHOro rpeodpasosanust Jlarmaca.
[Tepeuncaure ocHOBHbIE CBOMcTBa peoOpa3oBanus Jlamnaca.
C xako# Lenpl0 MHTErpajbHble MpeoOpa3oBaHUsl MPUMEHSIOTCS K HadalbHO-KPAaeBbIM
3azayam?
10. [nist gyero BBOAATCS Oe3pa3MepHBIE TepeMeHHbIE?

=

©COoNOA~WN

Pazpgea 3.
3anumute ypaBHeHue qudGy3uu ¢ y94eToM Jerpaaliui BellecTBa.
3anuimuTe ypaBHEHHE MEPEHOCA C YIETOM TPaBUTAIIMOHHOTO OCETAHHUS.
[IpuBenuTe ypaBHEHHE, OMUCHIBAIOIIEE HECTAI[MOHAPHBINA (yCTAHOBUBIIUICS) MPOLIECC
pacmpocTpaHeHUs] IPUMECH C YIETOM TiepeHoca u Judy3uu.
[TpuBenuTe OCHOBHBIEC TUIIBI TPAHUYHBIX YCIOBUN HA MOJCTUIIAIONIEH TOBEPXHOCTH.
B uem 3akirouaercs uaes MeToAa pa3pbIBHBIX PEIICHUMN?
Chopmynupyiite TeopeMy o pakropuzanuu GyHKIIMH B BUIAE CYMMBI (ITPOU3BEICHU).
3anummre ypaBHenue Bunepa—Xomnoda.
JaitTe omnpezeeHue anmnpoKCUMAaIuu Pa3HOCTHOM 3amauei UCXOIHON
Qg depeHIaabHON 3a1a4H.
9. JlaiiTe onpeneneHre yCTOWYMBOCTH Pa3HOCTHOM CXEMBI.
10. Yro Takoe KOHCEepBaTHBHAs pa3HOCTHAs cxema?

Sl

e A

Pazgea 4.

UYrto Takoe criionHas cpenaa?

Chopmynupyiite 3akon ['yka.

3anuimmTe ypaBHEHUS JBIKCHUSI M PABHOBECHS B KOMITOHEHTAX TEH30pa HaIPSIKEHUH.
3anuimmuTe ypaBHEHHUs YIPYTroro paBHOBECHUS U JIBUKEHUS B TIEPEMEIICHUSX.

NS
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7.
8.

9.

[IpuBeanTe OCHOBHBIE TUIIBI TPAHUYHBIX YCIOBUH.

IIpuBenure npuMepsl ypaBHEHUMN, ONMMCBHIBAIOIIUX CTALMOHAPHBIE M HECTALMOHAPHBIE
poLeccsl B 1ehOpMUPYEMOM TBEPIOM TEIIE.

I[.IISI 4Cro CTaBATCA yCIIOBUA I/IBHy‘-IeHI/IH?

ChopmynupyiTe TPUHITUI TPEIETLHOTO TOTIOMICHHUS.

Hanumute ycnoBue uzinydenus: 3oMmMmepdernbia B TPEXMEPHOM Cliydae.

10. BoyiHBI KaKuX THIIOB PACIIPOCTPAHSIIOTCS B AOPMHUPYEMBIX TBEPBIX Temax?

RO ~NOoOMWNE

agrwm

agrowpnE=

agrowpnE

=

Pazpgea 5.

UYro takoe ynpyras nedopmanus’?

Yro Takoe ruiactuyeckas aegopmarus?

ChopmynupyiTe yCIoBUs TEKy4eCTH.

UYro Takoe ynpounenue? ChopMynupyiTe ycaoBus yIpOIHEHUSI.

Uto Ha3bIBaETCS INIACTHUYECKUM TEUCHUEM ?

YTo Takoe KOHTAaKTHBIE 3a1a4n?

[IpuBenuTe mpocTenime mpuMepbl CTAMOHAPHBIX U HECTAIIMOHAPHBIX 3a/1a4.
[TpuBenuTe mpUMepsl yCIOBUI B 00JIaCTH KOHTAKTA.

Kakum 00pa3oM MOKHO MEePEHTH OT HECTAIIMOHAPHOW K CTAllMOHAPHOM 3a1a4e?

0. KakoBbl ~ ycrmoBusi NpUMEHEHHUSI HUHTErpalibHOrO  mpeobOpaszoBanusi Dypre B

HEOTrpaHUYEHHBIX U M1OJIyOTpaHUUYEHHBIX 001acTAX?

Pa3zgen 6

[TocraBpTe 3amauy 00 YCTaHOBUBIIMXCS AHTUIUIOCKMX KOJI€OAaHUSX  yHpPYyroro
HOJYTIPOCTPAHCTBA, BBI3BAHHBIX BUOpaleil BHYTPEHHEH MII0CKOM TPEUIHHBI.
Chopmynupyiite kputepuii ['puddurca.

B uem cocrout kpurepuii paspyuienus Vpsuna?

Yro Ha3bIBaIOT BUPYCOM "BHOpONpPOUHOCTH".

[TpuBeauTe npuMepsl BUPYCOB "BUOPOIIPOUHOCTH" MIEPBOTO M BTOPOTO POA.

Pazgen 7.

B uem cocrout uzest MeToaa MOTOKOBBIX AUarpamm?

3anuiuuTe ypaBHEHUE YPOBHH.

3anuinTe ypaBHEHHUE TEMIIA.

Kak monenupyrotcs 3ana3abIBaHusl.

PaccmotpuTe mpumep 3ama3aplBaHUsS BTOPOTO MOPSAAKA I MMITYJIBCHOIO BXOJHOIO
YCIIOBHSL.

Pazgea 8.

Yro Takoe ciyvaliHble Beu4nHbl? [[puBeuTe npuMepsl 3aKOHOB UX PACTIPEIETICHUS.
Kak omnpenensatorcs mapaMeTpsl SMIUPUIECKUX PACTIPEAEIECHUI?

Yo Takoe CTaTUCTUYECKAsl MPOBEPKA CTATUCTUYECKUX TMIIOTE3?

HaszoBuTe 0CHOBHBIE TPUHIUIIBI IOCTPOCHNUS UMUTALIUOHHBIX MOJEIICH.

[IpuBenquTe METOABI MATEMaTUYECKOW CTATHCTHKHM, WCIIONb3yEMbIE JUI aHaIM3a
pe3yabTaTOB UMUTALMOHHOTO MOJEIUPOBAHMSL.

Pazgen 9.

UTo MOHUMAETCS TI0]T AJITOPUTMHU3AITUCH MOJISITH?

OnuiuTe TEXHOJOTUYECKYIO IEMOYKY BBIYMCIMTENIBHOIO SKCIEPUMEHTa KaK CpeJCTBa
pELIECHHUS CIOKHBIX MPUKIIAIHBIX 3a/1a4.

KakoBa ponp MalllMHHOTO 3KCTIEpUMEHTA B Mpoiiecce BepupuKaiuu Moaenn?
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[lepeuncnure Buabl HaKTOPOB B UMUTAIIMOHHOM SKCIIEPUMEHTE.
[TpuBenuTe npuMep peaau3aluy TEXHOJOTMU MATEMaTHYECKOTO MOJEIMPOBAHMS IS
pelIeHuss IpoCTOM 3aJa4i MEXAHUKHU.

o ks

3. O6pa3oBaresibHbIC TEXHOJIOTHH

B cootBerctBum ¢ tpeboBanmsiMu @I'OC B mporpamma JUCHUIUIMHBI PEIyCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAyIoUMX 0O0pa30BaTe/bHbIE TEXHOJOIMM: YTEHHE
JEKIMA C HWCIOJB30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTWHA; METOJ| MajblX Tpymm, pa3doop
IPaKTUYECKUX 3a/1a4.

[IporpaMma 1O IUCHMIUIMHE NpPEAyCMATPHBAET HCIIOIB30BaHHE B Y4eOHOM Ipolecce
cilefyoumux  oOpa3oBaTelIbHbIE  TEXHOJOTMH:  YTE€HHE JIKUUMH C  HCIOJb30BaHUEM
MYJbTUMEIMIHBIX TEXHOJIOTUH; paboTa Ha/Jl MHIMBUAYAIBHBIMU 33/IaHUSIMH C HCIIOJIb30BaHUEM
[IAKETOB IPUKJIAJHBIX IPOrpaMM, pa300p KOHKPETHBIX CUTYalUil Ha IPAKTUYECKUX 3aHATHUSX.

KomnproTepHble TEXHOIOTUH TPEAOCTABIISIOT CPEACTBAa PAa3HOIUIAHOBOTO OTOOPaXKEHHS
QITOPUTMOB U JEMOHCTPALIMOHHOTO MaTepuania.

[Tonxon pa3zdopa KOHKPETHBIX CUTYyalMi IIMPOKO UCIOJIb3YETCs KaK IPENoaaBaTeseM, TaK
u OakajaBpaMd BO BpeMs JIEKUMH M aHaiu3a pe3ysibTaTOB CaMOCTOSTENbHOH paboThl. DTO
00yCIJIOBJIEHO TEM, YTO B IIPOLIECCE MOJEIMPOBAHUS 4acTO BCTPEUAIOTCS 3a/1ayu, JJIsi KOTOPBIX
€IMHBIX TOJX0JI0B HE cyliecTByeT. [Ipu uccineqoBaHuy U pelieHUuH KaXXJ0i KOHKPETHO! 3a1aun
UMeeTcsl, KaK IpaBHJIO, HECKOJBKO METOJIOB, a 3T0 TpedyeT pa3dopa M OLEHKU IeJon
COBOKYIHOCTH KOHKPETHBIX CUTYaLUH.

[Tpu 00yueHNH NCTIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIC TEXHOIOTUH:

— TexHonorust KOMMYHUKAaTHBHOTO OOydeHUss — HampaBjieHa Ha (OpMUpOBaHHE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTU CTYJEHTOB, KOTOpas sBJsieTcsa 6a30BOM, HEOOXOAUMOM 115t
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— Texnonorus pasHOypoBHEBOTO (AU(GEPSHIIUPOBAHHOTO) OOyYEHUS — MPEANOIaracT
OCYLIECTBJICHUE I103HABATEIBHON [EATEIBHOCTU CTYAEHTOB C YYETOM MX WHIUBHUIYaJIbHBIX
CIIOCOOHOCTEH, BO3MOKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BbIBATH CBOM TBOPYECKUM
noreHnyan. Co3gaHue M UCHONb30BAaHUE JUATHOCTUUECKUX TECTOB SIBJISETCS HEOTHEMIIEMOMN
YacTbIO IaHHOM TEXHOJIOTUH.

— TexHonoruss MOAYJIbHOrO OOy4YE€HHS — MPEAyCMATPUBAET JEJICHUE COJAEpIKAHUS
JUCLUUIUIMHBL HA JIOCTaTOYHO ABTOHOMHBIE pa3ieibl (MOAYJIM), MHTEIPUPOBAHHBIE B OOLIMIA
KypC.

— HWudopmanmnonHo-koMmmyHukauonsuslie TexHonorun (MKT) — pacumpsior pamku
00pa30BaTeNILHOTO TpOIlecca, MOBBIMIAs €ro MPAKTUYECKYI0 HalpaBIEHHOCTb, CHOCOOCTBYIOT
MHTCHCU(PHUKAIIMK CaMOCTOSITENIbHOM pabOThl ydYalluxcsi M TOBBIIICHUIO I103HABATEIbHON
AKTUBHOCTH.

— VHTepHET-TEXHONOTMM — MPENOCTABISIOT IIMPOKHUE BO3MOKHOCTH JUISl IIOHMCKA
uHbopMalny, pa3pabOTKU HAyYHBIX IPOEKTOB, BEICHUS HAYYHBIX MCCIIEIOBAHUM.

— TexHonorus MHAUBUAYaIU3alUU OOYYEHHMsS] — IOMOTAaeT pPEeau30BbIBaTh JMYHOCTHO-
OPUEHTHUPOBAHHBIM TOAXOJA, YYMTHIBAs HWHIUBUAYaJbHbIE OCOOEHHOCTH U MOTPeOHOCTH
yyaImxcs.

— IlpoekTHass TEXHOJOrMs — OpPUEHTHPOBaHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aMMOJICHCTBUS yYalllUXCsl C LEJbI0 pEIIeHUs 3a/ladd, KOTopas OIpeleNsieTcss B paMKax
npo¢ecCHOHATBHOMN MOATOTOBKH, BBIAEISSA Ty UM UHYIO IPEIMETHYIO 00JIacTb.

— TexHonoruss oOy4eHUs] B COTPYIHUYECTBE — pealu3yeT MJCK B3aUMHOIO OOy4YeHMH,
OCYUIECTBIISII KaK WHAMBHUAYaIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIIECHHE
y4eOHBIX 3a7a4.

— TexHonorust pasBUTHA KPUTUYECKOI'O MBIIUICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHOM KpPUTHYECKHM OTHOCHUTHCA K HH(OpMalUU, YMEHUIO
0oTOMpaTh HH(GOPMAIIHIO [T PEIICHHUS OCTAaBICHHON 3a1auu.
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KommuiekcHoe wucronb30BaHHE B y4e€OHOM MpOIIECCE€ BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHA
CTUMYJUPYIOT JIMYHOCTHYIO, HWHTEJUICKTYaIbHYI0 aKTUBHOCTb, Pa3BHBAIOT I103HABATEILHBIC
MPOIIECCHI, CMOCOOCTBYIOT (POPMHUPOBAHUIO KOMIIETCHIIMM, KOTOPBIMU JOJDKEH 00J1a1aTh
OyIyluii CIeIIaInCT.

OcHOBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM BKIIIOYAIOT B Ce0sI:

— paboTa B MajbIX rpynnax (KOMaHjAe) — COBMECTHas JIEATEIbHOCTh CTYJIEHTOB B IpyMIIe
MOJl PyKOBOJICTBOM JIHJEepa, HAlpaBlICHHAs Ha pelIeHUE OOImed 3aJauu MyTEM TBOPUYECKOTO
CJIOKEHHSI Pe3yJIbTaTOB MHIMBUIYAJIbHOW paOOThl YWIEHOB KOMaH/bI C JIEJIEHUEM MOJIHOMOYUH U
OTBETCTBEHHOCTH;

— aHaJ M3 KOHKPETHBIX CUTyalluii — aHalu3 peajbHBIX MPOOJIEMHBIX CUTYyalluid, NUMEBIIUX
MECTO B COOTBETCTBYIOILEH 00JacTH MpO(dEeCCHOHATBHONU NEATENbHOCTH, U MOUCK BapHaHTOB
Jy4IIUX PELICHUN;

— pa3BHUTHE KPUTUYECKOTO MBIIIICHUS — 0Opa3oBaTeNbHAS JIEATEIHHOCTh, HAMPABICHHAS
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOT0, Pe(IEKCUBHOTO MBIIIJICHHUS, CIIOCOOHOTO BBIABUHYTH
HOBBIC WJICH U YBUJICTh HOBBIC BO3MOXKHOCTH.

[Tonxom pa3bopa KOHKPETHBIX 3aJad M CUTyalluid [IMPOKO HCIONb3yeTcsS Kak
mperojaBaTesieM, TaKk U CTYJISHTaMH BO BpeMs JICKIIUH, JaOOPAaTOPHBIX 3aHATHHA M aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENIbHON pPaboThl. DTO OOYCIOBICHO TEM, YTO MPU HCCICAOBAHUU U
pPEIICHUH KaKJI0OM KOHKPETHOH 3aJayll MMEETCs, KaK IMPaBWIIO, HECKOJBKO METOJOB, a 3TO
TpeOyeT pazdopa 1 OIEHKH 11eJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAaIIUN.

Oomee
C Bun Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTeIbHbIE
eMecTp KOJIMYECTBO
3aHATHS TEXHOJIOTUH
4acoB
KomnbroTepHble 3aHATHA B PEXUMAaX B3aUMOJCHCTBUA
7 JIP «IpenoaaBaTesb — CTYACHT» U «CTYIEHT — CTYJEHT» 14
(pa3mensl 2-3)

C TOUYKM 3peHHs NPUMEHSIEMBIX METOJOB MCIIONIB3YIOTCS KaK TpPaJULIMOHHBIEC 3aHATHUSA,
TaK M MHTEPAKTUBHAs II0Jladya MaTepuala C MYJbTHUMEIMWHOM cucTteMod. KoMibroTepHsle
TEXHOJIOTUM B JAaHHOM ciyyae OO0ECHeuMBAIOT BO3MOXKHOCTH PAa3HOIUIAHOBOTO OTOOPAXKEHMS
ITOPUTMOB M JIEMOHCTPAIIMOHHOTO MaTepuaia. Takoe coueTaHue MO3BOJSET ONTHUMAIbHO
MCIIOJIb30BaTh OTBEJIEHHOE BPEMS M PACKPBIBATH JIOTUKY U COAEP KAHUE NUCLMILINHBIL.

Lens nabopamopnozo 3anamua — HAay4YNTb NPUMEHATH TEOPETUYECCKUE 3HAHUSA IIPH
pelIeHNH KOHKPETHBIX 3a/1a4u. JlabopaTopHble 3aHATHS IPOBOJIATCS B KOMIBIOTEPHBIX KJIACCaXx.

Tembl, 3a1aHUg U BOIPOCHI ISl CAMOCTOSITENIbHON paboThl MpU3BaHbl CHOPMUPOBATH
HaBBIKM TIOMCKAa HMH(OpMAIMM, YMEHHUS CaMOCTOSTEIbHO PpACIIUpsSTh U YIriayONaTh 3HAHMA,
MOJTyYEHHBIE B XO/I€ JTA0OPATOPHBIX 3aHATHIA.

JUig 5un ¢ OrpaHWYEHHBIMH BO3MOXHOCTSIMHU 30POBbsI IIPELYCMOTPEHAa OpraHU3alus
KOHCYJIbTAIMH ¢ MCIOJIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

JUig nun ¢ HapyLIEHUsIMH 3pEHUS:

— B Iie4aTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlis i ¢ HapyLIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOI O TIOKYMEHTA.

JUig nun ¢ HapyEeHUsIMA OIIOPHO-JBUTaTEIbHOTO alapara:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlig nui ¢ orpaHUYeHHBIMH BO3MOXHOCTSMHU 370POBbsSI IIPEyCMOTPEHA OpTaHU3alus
KOHCYJIbTAIIMH C NUCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.
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JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00ydJaromuxcs.

4, OnenoyHble M METOANYECKHE MaTepHuaJibl

4.1 OueHouyHble CpeACTBAa [Jf1 TEKYylIero KOHTPOJISL YCHeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTAMHU

VY4yeOHast AEATENbHOCTh MPOXOIUT B COOTBETCTBHH C IpadMKOM ydeOHOTO Ipolecca.
[Ipomecc camocTOSTENBHON pPAaOOTHl KOHTPOJUPYETCS BO BpeMs ayJIUTOPHBIX 3aHATHH U
WHIMBUAYAIBHBIX KOHCYJbTanuid. CamocTosiTenbHasi paboTa CTYACHTOB MPOBOIUTCS B (hopme
U3YYCHUS OT/CIBHBIX TEOPETUYECKUX BOIIPOCOB MO MpeIaraeMou TuTepaType.

O1eHOYHBIC CpE/ICTBA MpeIHAa3HAuCHBl JUIS KOHTPOJIE M OLEHKHM 00pa3oBaTEeIbHBIX
JOCTHKEHUHN 00YYarOIIMXCsl, OCBOUBIIMX MPOrpaMMy YIeOHOU TUCITUTUINHEI.

O1eHOYHBIC CPEACTBA BKIFOYAIOT KOHTPOJIbHBIC MaTEepPHAIbl ISl IPOBEICHUSI TEKYIIEro
KOHTPOJIAA B (hOpMEe KOHTPOJIBHBIX PaOOT, 3a4E€THBIX 33aJJaHUN 1 MPOMEKYTOYHOM aTTeCTAIUN B
dopme 3aaHmii K 3a4eTy.

OrneHOYHBIC CPEICTBA JUCIHMILTUHBI COCTOUT M3 CPEICTB TEKYIIEro KOHTPOJSI KOHTPOIIS
(cM. crIHCOK JTabOpaTOPHBIX pabOT) U UTOTOBOM aTTECTAIlMH (3a4eTa).

B kauecTBe OILIGHOYHBIX CpPEICTB, HCIOJB3YEMbIX I TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH, TPEAJIaracTcs MepeueHb BOIPOCOB, KOTOPBIE NPOpPA0ATHIBAIOTCS B IPOIECCE
OCBOCHHUsS Kypca. [laHHBIH IMepedyeHb OXBAThIBACT BCE OCHOBHBIC pa3JeNibl Kypca, BKIIOYas
3HAHUS, TIOJy4aeMble BO BPEMs CaMOCTOSTENILHOW paboThl. Kpome TOro, Ba)KHBIM 3JI€MEHTOM
TEXHOJIOTUH SIBIIICTCSI CaMOCTOSITEJIbHOE pEIIeHHEe CTyJEHTaMH W cjJada 3aJaHuid. ITo
NOJTHOCThIO HMHIUBHUAyalbHas ¢opma oOyueHus. CTyAeHT paccKa3blBaeT CBOE pELICHHE
MPEToAaBaTelt0, OTBEUAET HA JOTIOJIHUTEIHHBIC BOIPOCHI.

OneHka yCHEBaeMOCTH  OCYIIECTBISICTCS IO  pe3yJbTaraM:  CaMOCTOSTEIBHOTO
BBITIOJTHCHHSI  JTa0OpaTOpHBIX  pabOT, YCTHOTO oOmpoca TMpH  CAade  BBITOJHEHHBIX
CaMOCTOSITENIbHBIX 3a/IaHUH, WHAWBUIYaIbHBIX JJA0OPATOPHBIX 3a/IaHUil, OTBETa Ha 3aueTe (s
BBISIBJICHUS 3HAHHS U TOHUMAHHS TEOPETUICCKOT0 MaTepHaa IUCIUTUIHHEI).

CprRTypa OILICHOYHBLIX CPEACTB TeKyIIIEﬁ Hu HpOMe)l(yTO‘lHOﬁ arrecranuu

CooTBeTcTBHE KOMIIETEHIUI, GOPMHUPYEeMbIX NPU U3YYEHUHU TUCHUIINHBI, U BU/I0B
3aHATHH

[Tepeuenn Bunel 3ansaTHI
. DopMBbI KOHTPOJIS

KOMIICTCHOMH | JIa6, | TIp. | KCP | CPC

OIIK-1 + + + |- Omnpoc mo pe3yapTaraM CaMOCTOATEIbHOMN
paboTHI;
— Omnpoc mno pesyiapTaTaM JabOpaTOPHOU
paboTsI;
— Omnpoc 1o pe3yibTaraMm  BBINOJIHEHUS
WHIUBUYyaJbHBIX 3a/laHH;
— 3auer

OIIK-2 + + + |- Omnpoc mo pe3yiapTaraM CaMOCTOATEIbHOM
paboTHI;
— Omnpoc mno pesyapTaTaM J1laOOpaTOPHOU
paboTHI;
— Omnpoc 1o pe3yibraraM  BBINOJIHEHUS
WHIUBUYyaJbHBIX 3a/laHH;
— 3auer
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TunoBble KOHTPOJIbHBIC 33JaHUSl WJIM HHbIE MaTepHaJbl, Heo0XoaMMBbIe IJIsI
OLlEHKU 3HAHMH, YMEeHUI, HABBIKOB W (MJIM) ONBITA JAESATEJbHOCTH, XapaKTepu3yIolIue
3Tanbl (POPMHUPOBAHNS KOMIIETCHIIUI B MpoIecce 0CBOCHNs 00pa3oBaTeIbHOI MPOrpaMMbl

IIpuMepbl MHAMBUAYAJIbHBIX 3aJaHU

I[J'IH CTaTUYECKOM 3aJ1a4uu O pacinpoCTpaHCHUH 3arpsA3HAIOIINX BEIICCTB

2 2
ua—¢+va—¢—y(a—¢+a—(pj: Mé(x—xio,y—yjo)

ox oy ox*> oy’
go(x, L)=0
0p(x0) _
T_
rae U— CKOpoCcThb BeTpa mo ocu X, V — mo ocu Y, 4 — kodpbuuueHt nupdysuu B
HarpasleHud ock X M Y, M — MOLIHOCTh TOYEYHOrO UCTOYHMKA, X, M Y; — KOOPAMHATHI

TOYEUHOT'O NCTOYHHKA.
BapwuanT 1

1. IMToctpoiite rpadukn OpurvHana peueHus Uil pa3InYHbIX 3HAYCHUH HapaMeTpoB 3a/lauH,

UCXOJs U3 TOTO, 4TO npeodpazoBanne Dypbe pemieHuss UMEeT BU/I;

Me“sghr) shk (L=Y,) k shk,y—k, chk,y <

0<y<

o= vk, k shk,L -k, chk,L e
Mei@ogh(y-%) oh k, (L—Y) k shk,y, —k, chk,y, Sy
vk, kyshk,L—k, chk,L | 0

2.4 2
e klzi, kzz\/v + ﬂ(;:la Iau)-

Pemenne ncxoaHoi 3a1auu MOKHO HOJTY4MTh, IIOCTPOUB YHCICHHO OOpaTHOE Mpeodpa3oBaHUe
Dypse:

0

p(xy)= % I O (a,yl " da.

—00

2. Iloctpoiite pemenue 3agauu (1) METOA0M MaTpUYHON IPOTOHKH U CPABHUTE €0 C PELICHUEM,
MOJIyYE€HHBIM B IIEPBOM 3a/IaHUU.

Bapuanr 2

1. HOCTpOf/'ITC l"pa(bI/IKI/I OpurvHajia pClICHUs A Ppa3IAYHBIX 3HAYCHUN nmapamMeTpoB 3ajavu,

UCXOJI U3 TOTo, YTOo npeodpazoBanue Oypre pemieHust UMeeT BU:
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Me!®ogk(¥=%) oh k,(L—Y,) k;shk,y—k,chk,y 0<

<y<
vk, k,shk,L —k, chk,L" =Y
o={
Melaxoeh(Y*yo) sh kz(l—_y) klsh kaO —k2 ch kzyo >y
vk, k,shk,L—k,chk,L "~ °°

\/VZ +4,u(ya2 —~ iau)
2u '

rae kl:i1 k, =

Pemenue ncxoaHoi 3a1auu MOXKHO HOJTY4MTh, IOCTPOUB YUCIEHHO 0OpaTHOE IpeoOpa3zoBaHue
Dypse:

0

P(xy)= ZLJ;CD(OC, ye “da.

T

2. Ilocrpoiite pemenue 3amaun (1) meromom 3eiifiesis M CpPaBHUTE €ro C pEIICHUEM,
IMOJIYYCHHBIM B IICPBOM 3aJaHHUU.

IIpumepHbIii HepedYeHb BONPOCOB, BHIHOCUMbIX HA 3a4€T

1. IlonaTtue MaTeMaTU4YeCKOM MOJAENU KaK CpeICTBAa OTPAKEHHUS peajbHOro MUpa.
[MapameTps! u xapakrepuctuku. Kimaccudukamms Moenei.

2. Mogenu oLIeHKH 3arpsi3HEHUsT OKPYKAIOIIEH Cpeibl.

3. OcHOBHOE ypaBHEHUs nepeHoca u quddy3un npuMecH. [ paHUuHBIEC YCIOBUS KpaeBOn
3aJaul TEOpUM pacrnpoctpaHeHus 3B (3arps3Hsmomux BeuiecTB). MoenupoBaHue pa3inuHbIX
TUIIOB UCTOYHUKOB 3B

4. TlpuMeHeHHE UHTETPAIBHBIX MPeoOpa30BaHUI K PEIICHUIO 3a/1a4 iepeHoca 3B

5. Meron pa3pbIBHBIX pelIEHUI

6. Meroabl cuiuBaHus

7. Bepuduxauus moxenu. CBolicTBa peuleHMH ypaBHEHHs mepeHoca. McciemoBanue
MOBEJICHUS PEIICHHS B PA3IMYHBIX HampaBieHusX (x>0), (x<0)

8. MogenupoBaHue TUIOIMAAHBIX BBIOPOCOB 3arpsi3HAIONIMX BEIIECTB. PemieHue 3amad
pacrlpoCTpaHEHHUs] 3arps3HSIONIETO BEIIeCTBA C YYETOM OCelaHuss Ha Pa3HOTUIHBIE
MOJICTUJIAIOIINE TIOBEPXHOCTH

9. Baegenue Ge3pa3MepHBIX MapaMETPOB MPHU PELICHUH 33/1a4 pacrpocTpanenus 3B

10. daxropuzanus GyHKIUN B BHIIE CYMMBI

11. daxropwuzarus GyHKIUH B BUIE TPOU3BEICHUS

12. Merton Bunepa-Xorga pemeHuss HHTErpalbHbIX YpaBHEHUH

13. UHrerpanbHble ypaBHEHUS CBEPTKH. METO/IbI pelIeHus

14. TlpubnmkeHHOE pelIeHNe CUCTEM UHTETPAIbHBIX YPaBHEHHI 3a/1a4 pacpOCTpaHEHUS
3B a5 pa3HOTUITHBIX MOJCTUIAIONINX MTOBEPXHOCTEH

15. BapuaiimoHHO-pa3HOCTHBIC METOMABI pelIeHus 3amad rnepeHoca u auddysum 3B.
[TpumeHneHne MeTo1a paclleTyIeHUs PU pellieHu  3a1a4 nepenoca u quddysuu 3B

16. BBenenne B MexaHHKY JAehOpMHUPYyEeMOTro TBEpAoro Tena. HampsokeHuss u
nedopmaruu

17. Cas3b Mexy HanpsoKeHUIMHU U ieopmanusamu. O600mmenHbIi 3akoH ['yka

18. VpaBHenus asmxeHus aehopMupyeMoro Teepaoro tena B popme Korum

19. VpaBueHwus aBmxeHus n1eopMHpPyEeMOro TBepIoro tena B popme Jlame

20. KonrtakTHbIE 337]a4l B3aUMOACHCTBHSI 2JIEMEHTOB KOHCTPYKLUH

21. Metoap! pemeHus] KOHTaKTHBIX 3a1a4
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22. Monenu pa3pyiieHus. 3agada 0 BKIIOYCHHH B YIIPYTOM TeJe
23. 3agaua o TpemuHe B yrpyrom tene. Kputepuun pacnpocTpaHeHHs TPEIIUH
24. MopenupoBaHue CIOXHBIX CUCTEM. MaTeMaTH4ecKie MOJIeNu B 9KOHOMUKE
25. Metoa notokoBbix auarpamm doppecrepa. YpaBHeHUsI yPOBHEH U TEMIIOB
26. MonenvupoBaHue 3amma3abIBaHUI Pa3IMYHOTO TTOPSIIKA
27. Mopenb IpOu3BOACTBEHHO-COBITOBOTO KOMILIEKCA

28. XapaKTepuCTUKH

MOJEIIUPOBAHUS
29. MonenupoBaHue Ciry4ailHbIX siBJIeHUN. OlleHBaHUE

30. BwIOopouHBIi METO

CIIy4alHbIX  TEPEMEHHBIX.

OO61mas

cxeMa

CTaTUCTHYCCKOTI'O

31. Drambl CHCTEMHOIO MOACIIUPOBAHUA. AJ'IFOpI/ITMI/ISaHI/Iﬂ MaTEMAaTUYCCKUX MOI[GJ'ICI‘/'I

HpI/IMepLI 3ajJa4v aJd 3a9eTra

Onpenenutpb

K(ot)=

(0? +4)a? +64)°

MOJIOCY  PETYJSpHOCTH H

(dakTopu3zoBaTh B

BUC CYMMBI:

Omnpenenuty TMOJOCY PETyISIpHOCTH ©  (PAaKTOPU30BaTh B BHUAEC IPOUZBEICHUS:

a’+9

K(g)=_2* T2
(@) 2507 + 30+ 1

q)aKTOpI/BOBaTL B BUJIC ITPOU3BCACHUA: K((l) =

@®akTOpU30BaTh B BUJIE IPOU3BEICHHUS: K(oc) =

a’+16

a?+20+5"

(02 +2a+5)a’+4)

(ocz +60 +1OXoc2 +1)

Onpez[eJme 001acThb PEryjIsipHOCTH U (I)aKTOpI/BOBaTB B BHJAC TIPOU3BCACHUA:

1

K(a): (a2 +1XOL2 +4(x+5)'

Crpykrypa ¢poHIa OLEHOUYHBIX CPEACTB JJIfl TeKylleil U MPOMeKYTOYHOH aTTecTaluu

Kon xonTposmpyemoii

HaunMmeHnoBaHnue olleHOYHOIO

Ne KonTpoaupyembie pa3aeabl B
po.Hpy pasi KOMIIeTeHUNHU (UJIU ee _CPeACTBA
n/n (TeMbl) TUCHUNIUHBI uacTn) Texyuruii | IlpomexyTouHas
KOHTPOJIb aTrecranus
OB1LIMeE BOIIDOCH MOICINpoBanus | WOIK-1.2 (06.016 A/30.6 31.3)
1 B P AACIHP MOTIK-1.5 (06.001 D/03.06 Tx.1) OJIP Bx3(1)
MOMK-2.1 (06.016 A/30.6 31.3)
MopenupoBaHne SKOIOTHIECKHX HOIIK-1.8 (06.016 A/30.6 ¥.1)
2 AP HMOIIK-1.7 (40.001 A/02.5 Tn.2) us3 Bx3(2-6)
HPOLECCOB 1 CUCTCM HOTIK-2.1 (06.016 A/30.6 31.3)
Mopeimn 1 METOAE OLCHKH I;I%l}[lﬁli57(?466000011%)()32056TT Hél))
v -1 . . .
3 3arpsI3HEHHs aTMOCHEPBI, BOAHOH |  {omK-2.1 (06.016 A/30.6 31.3) U3, OH3 Bx3(7-9)
CpPe/Ibl ¥ MIOBEPXHOCTH 3EMIIH HOTIK-2.3 (40.001 A/02.5 3u.4)
MOTIK-2.11 (40.001 A/02.5 T.2)
Matemarnueckue Moaenu B HOIIK-2.1 (06.016 A/30.6 3u.3)
CEMCMOJIOTHH. MOIIK-1.5 (06.016 A/30.6 V.1)
4 MOTIK-1.7 (40.001 A/02.5 T1.2) oJIp Bx3(10-16)
HMOIK-2.4 (06.001 D/03.06 V.1)
MOTIK-2.3 (40.001 A/02.5 3u.4)
Mopnenn B3aumonercTBus HOIIK-1.5 (06.001 D/03.06 Ta.1)
3JIEMEHTOB KOHCTPYKITHI HOMK-1.7 (40.001 A/02.5 Ta.2) i
5 WIIK-2.1 (06.016 A/30.6 31.3) o3 Bk3(16-21)
HMOMK-2.2 (40.001 A/02.5 3u.2)
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. HaumenoBanu HOYHOTI
Koa konTpommpyemoii €Ho ¢ OREHOHOTO

Ne KonTponupyemsie pa3aeanl cpeacTBa
KOMIIeTeHIUN (UJIM ee —
n/n (TeMbl) AUCHUIIHMHBI aacTm) Texyuruii | IlpoMexyTouHas
KOHTPOJIb arrecranus
MOIIK-2.3 (40.001 A/02.5 3u.4)
MIIK-2.6 (06.016 A/30.6 V.1)
Mopenu paspyuienus MOTIK-1.8 (40.001 A/02.5 [Ip.2)
MIIK-2.1 (06.016 A/30.6 31.3)
6 MOTIK-1.7 (40.001 A/02.5 T1.2) ous Bx3(22-23)

HOIIK-2.4 (06.001 D/03.06 V.1)
MIIK-2.6 (06.016 A/30.6 V.1)

MopenupoBanue S5KOHOMUYECKHX | HOMK-15 (06.001 D/03.06 Tr1)
7 cucteM. Teopust HOTOKOBBIX HMOIK-1.7 (40.001 A/02.5 Tn.2) OJIP Bx3(24-27)

HOTIK-2.1 (06.016 A/30.6 31.3)
Auarpamm @oppecrepa HMOTIK-2.11 (40.001 A/02.5 Jp.2)

CraTHCTHYECKHE METOIBI MOJIe- HMOMK-1.3 (06.001 D/03.06
V.1) HOIK-1.8 (40.001 A/02.5
g | TMPOBAHMAL lp2) MIK-17 (40.001 A/02.5 OJIP Bx3(28-30)
Tn2) WIK-2.1 (06.016 A/30.6
3H.3)
Banwus. [IpoBe/ieHNE DKCIIEPUMEH- HIIK-1.2 (06.016 A/30.6 31.3)
MIIK-1.3 (40.001 A/02.5 3u.1)

g | TOBHaMoRCTH. MOIK-1.8 (40.001 A/02.5 Ip.2) OJIP Br3(31)
MOTIK-1.7 (40.001 A/02.5 T1.2)

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

Coxkpamenus: OJIP — ompoc 1o pesyinpTataMm jabopaTopHoil pabotel, OX3 — ompoc 1o
pe3yJsibTaTaM MHAMBUIYAIbHOTO 3aiaHusd, [//3 — mpencTaBieHHe MHAMBUAYAJIBHOIO 3aJaHMs,
TP — tunoBoii pacuet, Bx3 — BOIIPOCHI K 3a4ETy.

IMoka3zaTresu, KpUTEPUHU M HIKAJA OLEHKHA CPOPMUPOBAHHBIX KOMIIETEH NI

CooTBeTCTBUE YPOBHEH OCBOEHHS KOMIIETEHLIUH NIAHUPYEMBIM pE3yJIbTaTaM
Kox n 00y4YeHHSI M KPUTEPUSAM HX OLICHUBAHMS
HAaVMEHOBAaHHE IOPOTOBBIA | 0a30BbIit | [IPOJIBUHYThIN
KOMIIETEHLIUH Ornenka
3auTeHo

OIIK1 Crioco0eH npuMeHATH GpyHIaMeHTaJIbHbIe 3HAHNS, MI0JIyYeHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX M (M) eCTeCTBEHHbIX HAYK, H UCII0JIb30BATh UX B NpodeccuoHaIbLHOM
AeATeJbHOCTH
3Hath: 3nams: cniocoObl UCTIONB-|3Hams. CIIOCOOBI HCIIONb- | 3Hamb. CHOCOOBI WCIOJb-

HOHK_1'1(06'016 30BaHUA COBPEMCHHBLBIX |30BAHHUA COBPCMCHHBIX MC-|{30BaHUSI COBPECMCHHBIX MC-
A/30.6 31.3) Criocoben P p p

NPUMEHSTD dyn-|METOJIOB  JUIsl  PEILICHUSI | TOMOB JUIs PELICHUs HAY4-|TOJOB Uil PEIICHUS Hay4d-
JaMEHTANbHBIE 3HAHUSA, | HAYYHBIX U NPAKTUYECKUX [HBIX M [PAKTUYECKUX [HBIX U MOPAKTUYECKUX

TOJIy4eHHbIE B 00J1aCcTH . . .
3a1a4 OCHOBHBIC IIPpHUH-|3a4a4, IIPHUHIUIIBI BLI60 a|3ada4, IIPUHIUIIBI BLI6O a
MaTEMaTHYECKHAX u Aat, p Aad, MpHHL p Aat; HpHHI p

ecTecTBeHHbIX Hayk, i |LMITBI BHIOOpA METOJOB 1 |METO/OB u CPEJCTB |[METOAOB u CPEeICTB
HMCTIONB30BaTh MX TIPH|CPEACTB W3yYEHUS Mare-|M3ydeHHs MaTeMaTWYecKOW |M3Y4YeHHs MaTeMaTHYeCKOH
aHaJIn3¢C HpeIIMCTHOﬁ
obyracti

WONK-1.2  (40.001|0a30Bble  IaKeTbl MPH-|ABI K BepH(HKALMK MOJE-|[OAXOIBl K BepUDHKALMH
A/02.5 3H.2)|KJIaJIHBIX TPOTPaMM, HC-|JIEW M OLIEHKE 3aTpaT Ha UX|MOJeNed M OLEHKE 3aTpar
OreuccrsenHbiii “lmosbp3yeMble  TIpH  T10- |peaiM3alfio; MAKeThl MPHU-|HA X PEaTM3alHI0; MaKEThI

MEXXIYHApOIHBIH OBIT o
B 00IaCTH CTPOCHHUU MO/JICIICU KIIaAHBIX OpOorpamMM, UC-|IOPUKIAIHBIX nporpamm,

MaTeMaTHYeCKHX " v MOJIL3YEMbIE TIPU MOCTPOE- |HUCIIONIb3YEeMbIC npu
‘Memb. CTPOUTH MaTeMa- N o
(wmi)  ecTecTBEHHBIX p HUH MOJeJIei MOCTPOSHUH MOJIeTIeH

HayK, W HCIOJIb30BaTh| THYCCKHEC MOACIHM WU HH-

Ux B _ .
. TCPHPETUPOBATH e3yJIb-| Y mMemsb. cTpouTh MaTeMma-|Ymems. CTpPOUTHL MaTeMa-
npodeccHoHaNBHOM prpeTHp pesy Tp P

NeATEBHOCTH TUYECKHE MOJEIU M Olle-| THUECKHE MOJENH M Olle-

MaTHYCCKOU MOJIEJIN,; |MOJACIN; OCHOBHBIC NOAXO-|MOICIIH; COBPEMCHHBIC
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CooTBeTcTBHE ypOBHeﬁ OCBOCHUA KOMIICTCHLINU IIJIAHUPYCMBIM PE3YyJIbTaTaM

Kon n 00y4YeHus 1 KpUTEPUSIM UX OIICHUBaHUS
HAaVMECHOBAHHE IOPOTOBBII | 0a30BbIil | POJIBUHYThIN
KOMIIETCHILIUU Ornenka
3auTeHo
Vmeme: TaThI HUBAaTh HX AaJCKBATHOCTh;|HUBAThb MX aJCKBATHOCTB;
HOIMNK-1.3  (06.001
D/03.06 v.1) COZIEpKATENIbHO HMHTEPIpE-|COAECPKATENbHO HHTEpIIpe-
Ty ) |Bradem: HaBbIKAMH aHa- THPOBATh PE3yJIbTaThI THUPOBATh PE3YJIbTAThI
UMCHATH
P au3a, COIIOCTAaBIICHUSA
(hyHIaMeHTaIbHEIC
3HaHus, nonydennsie B|PE3YJIBTATOB TEOPETH-| Bradems: HABBIKAMH aHa-|Bnadems. yBEpPEHHO HAaBHI-
oGmactu YCCKUX W MPaKTUYCCKUX|my3a, COMOCTABJICHUS M |KaMU aHalIW3a, COIMOCTaB-
E’IaTe;“amquKHX MIHNCCNIEI0BAHUM B NPEJ-|0000IEHHs  pe3yldbTaToB|de€HHs U 0000IIeHHs
NI CCTCCTBCHHBIX ~ .
MeTHOW  obsactH;  oc- - -
Hayk, 1 HCTIONB3OBATS 5 TEOPETHHECKHX M MPAKTH-|PE3yJIBTaTOB  TEOPETHYEC
HX p|HOBHBIMH MCETONAMH HC-|yeCKMX HCCICAOBAHUUA B|KHUX WM NPAKTHYECKUX UC-
poeCCHOHATBHOM ClIcAOBaHUA MaTeMa-|mpenMeTHON 0OJAcCTH; OC-|CIEAOBAHMMA B MPEIMETHON
HCﬂT;HBHOCTH TUYCCKUX MOJICJICH; | HOBHBIMHM METOAAMH HCCIIe- | 00acTH;  COBPEMEHHBIMU
ﬁvglfll?-bi 5 (0,001 | ABPIKAMILL  MHTCPIPETA-| 1oBaKHs  MATEMATHUYCCKHX | METOIAMH  HCCIIOBAHHA
D/03.06 Tﬁ.l) HUM PE3yJIbTaTOB; HAaBBI-| Monernei; HaBBIKAMU | MATEMATHIECKUX MOJENEH;
PaspaGotka Ha ocHope|KaMH UCTIONB30BAHMS | cofepKaTeIbHON ~ MHTEpP-|HABBIKAMH  COJIEPIKATEIb-
3HAHUH, MOJyYECHHBIX B 0a30BBIX IIAKETOB IIpUK- MpeTaunuu pe3yJIbTAaTOB; HOU WHTEpIpETalud  pe-
obactu JaZAHbIX IPOrpamMM ULl yaBpIKAMU HCIIOJIB30BAHUS |3yJIbTATOB; YCTOMYHMBBIMU
MaTE€MAaTHYCCKHUX n
obecnieueHus  mpoiiecca -
(WIH)  CCTECTBEHHbIX pon MAaKEeTOB MPHUKJIAJHBIX MPO-|HABBIKAMH HCIOIb30BaHUS
HAYK, H3MEHCHHE M MOJCIHPOBAHUA rpamMMm s OOeCIeueHUs |[[TaKETOB MPUKIIAJHBIX IIPO-
zg)rjzzc:;e;;zf O6yuaiowuiics Mporecca MOISIMPOBAHAS |[TpaMM  JUIE  0OecIieYeHus
. MIpoIecca MOIETHPOBAHUS
IIPOrPaMMHOTO nokasvieaem . He| Obyuarowuticss nokasvleaem pon fiemp
obecreyeHust ¢|AOCTAaTOYHbIM  YPOBCHB| nocTaTOYHBIN ypoBeHs | Obyuaiowuiics
CHCTCMHBIM 3HaHuN y4eOHOro nmpodecCHOHANBHBIX — 3HA-|noKa3bléaem HE  TOJBKO
AHATTHTHIOM lmMaTepuala, He B IOJHOM|guif, HO JOMyCKAaeT HEKO-|BBICOKHUIA YPOBEHB
APXITEKTOPOM o0Beme BIIAJCET i
HPOTPAMMHOTO TOpBIE HETOYHOCTU U TOT-|TEOPETHUECKUX 3HAHUU IO
obGecreyeHs HPaKTHICCKUMU pemHocTU. OTBET MOCTPO-|AUCLUILIUHE, CBOOOHO
MOIK-1.7  (40.001| HaBbIKAMH, YYBCTBYCT|eH J0OCTATOYHO JIOTWYHO,|OTIEPUPYET MOHATUSAMH, Ka-
ﬁ/ 02.5 Tn2)|ceds  HeyBepenHo —mpu IPaMOTHO  HCIIONb3YIOTCS | TETOPUSMH, IPUHIMIIAMY,
POBCIICHHC AHAJIM3€ MaTEMATHYECKOM
e u MpeAMETHbIE TEPMUHBI, HO|HO U YMEET aHAJIU3UPOBAThH
M3MEpCHHH, mozenn. B oTBeTe HE|p oTBeTe INPHCYTCTBYIOT|CIOXKHBIE 3ajadd  Mare-
COCTaBJIEHHE ux | BCCT A HNPpUCYTCTBYCT | He3HAUNUTEIBHBIC OIIMOKH. |MATHYECKOTO  MOJIEITHPO-
OIHCAHHH M|JIOTMKa, apryMeHTBbl IIPU-|Bomnpocsl, 3aJlaBacMbI€ [BaHUsSA, YBS3bIBATH 3HAHUS,
OPMYJIMPOBKaA
E’HEO;’OBP BJICKAIOTCSL HEIOCTAaTOYHO |penoaBaTesieM, HE Bbl-|IIOJy4YECHHBIE IPU U3YUEHUHU
UOIK-18  (40.001 |BECKHC. Ha|sgpisaror CYLIECTBEHHBIX | pa3JIMYHBIX JUCLIUIUIVH.
A/02.5 Jlp.2)|HOCTaBJICHHbIC  BOIIPOCHI|3aTpy IHEHUI. OTBeT MOCTPOEH JIOTUYHO,
JlesTenbHOCTD, 3aTpyIHAETCS c MaTepua H3JaraeTcs
;I:ElpealfpileeHHaﬂ 3aHI;2 OTBC€TAaMH, IIOKa3bIBACT YEeTKO, SICHO, apry_
HEJOCTAaTOYHO TIyOOKHe
AHAHTIYCCKOro ot y MEHTHPOBAHO,  I'PaMOTHO
XapakTepa, SHaHMA. UCIIOJB3YIOTCSA  TEPMUHBI
TIpeToNaralouyx MaTeMaTH4ecKon (PHU3HKH.
BBIOOp M MHOrOOOpasue Ha Bompocsl  OTBedaer

aKTyaJIbHBIX CIIOCOOOB
pelmieHus  3aga4, C
HCII0JIb30BaHUEM
(hyHIaMEHTaNbHBIX
3HAaHWH, MONYYEHHBIX B
obiacti
MaTeMaTHYeCKHUX "
(MaM)  eCTeCTBEHHBIX
HayK

YBEPEHHO, 110 CYIIECTBY.

OIIK-2 CnocofeH HCnob30BaTh U aIalITHPOBATE CYIIECTBYIOLIME MATEMATHYECKHE METONbI H CHCTEMbI
NPOrpaMMHPOBAHMSA IS Pa3padoTKH H peaN3allii AJITOPUTMOB pellieHHs] MPUKJIAIHBIX 32124
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CooTBeTcTBHE ypOBHeﬁ OCBOCHUA KOMIICTCHLINU IIJIAHUPYCMBIM PE3YyJIbTaTaM

Konn 00y4YeHus 1 KpUTEPUSIM UX OIICHUBaHUS
HAaVMECHOBAHHE IOPOTOBBII | 0a30BbIil | POJIBUHYThIN
KOMITETCHLIUU Onenka
3auTeHo
3namo! 3name: TeMaThueckue | 3Hamop.: Croco0bI | 3Hamb: TOIXOABl K BEpH-
HOIIK-2.1 (40.001 .
AN025 3m.1) Lemn | CCTEBHIC WCTIOJH30BAHUSA ¢ukauum  Momene  w
sanaun  nposomumbix |AH(POPMALIMOHHBIE  PECYP-|COBPEMEHHBIX METOJIOB |OIleHKE 3aTrpaT Ha UX
HCCIIEI0BaHAH | CBl; COBPEMEHHbBIC TEHJCH- ISl PEIICHUs HAYYHBIX U |peali3allnio;
paspaboTOoK,  MTOMB!| i paspyTHS HAYYHBIX M |PAKTHYECKUX 3ajau;
ajianTanuu . IMMaKEeThI IIPUKJIATHBIX
CYIIECTBYIONUX MPUKIATHBIX JOCTH)KCHHH | IPHUHLUIBL  BBIOOpa  Me- DOMDAMM.  HCMTOME VML
MAaTeMaTHIECKHX B oOmacTu MaTeMaTHyec-|TOJOB U CPEICTB M3yUCHHUS POTpaMM, Y .
. NPY TIOCTPOCHUH MOJIENEH
MeTOHGOB M KOro MoJeIUpPOBaHHS; MaTeMaTHYECKON MOJEIH; p p A
pa3paboTku u
peanusanuu } . Ymems: HCIIOJIb30BaTh
Ymemy: CTPOUTH | Ymemb. COJIEPKATENBHO
QITOPHTMOB  PCUICHNS 3JIEKTPOHHBIE OMOTUOTEKH
NPHKTAHBIX 32724 MaTeMaTHYeCKHe MOJIENN U |MHTEPIIPETUPOBATh o VETVETeHYS AHAHM 1o
HOIK-2.2 (40.001 | oriennBaThL HX|pe3yabTaThl, OpPraHU30BaTh UL YTy N 5
A/02. 2 o peaIMETHOU 0051aCTH;
/02.5 312 a/ICKBaTHOCTb; 3¢ dEKTHBHBIHI nouck| PA ’
OreuectseHnbI " IUIAaHUPOBAThL dTalbl CO3/a-
MEKTyHAPOIHBIH OMBIT Buad . uH(pOpMaluK no
.| Brademp. HaBBIKAMH aHa- . . HUS ©W  BepuduKauu
B COOTBETCTBYIOIICH peIMETHON 00J1acTH;
obmacTu uc-|M3a, COMOCTaBJICHUS U MOZEIH
CNIENIOBAHUH,  METONB! | 0GOOIICHHST  Pe3yNIbTaToB| Brademsb: HABBIKAMH pa- Biad
ajanranuu . Jlaoems. HaBbIKAMH OLICH-
parrat TEOPETHUUECKUX W TIPAKTH-|00THI ¢ HWHpOpMaImein u3 1
CYIICCTBYIOMHX o KU BBIYHCIUTEIHHON CIIOXK-
MATEMATHUCCKIX YeCKHX WCCIEIOBAHWN B|pa3iMYHBIX  HCTOYHHKOB
. HOCTH MOJIEITH; HaBBIKAMH
METOJIOB A | IpeIMETHOW  00JIacTH; OcC- |(TI€YaTHBIX, JIEKTPOHHBIX, ACTH,
WCTIONB30BaHMSA  TTaKeTOB
paspaboTkn | HOBHBIMU METO/IAMH HCCIIE- |CETEBBIX); HaBBIKAMHU
peanuzanun o MPUKJIaTHBIX [porpamMmm
anmroputMoB  pemenns |[IOBAHHS M MaTeMaTw-|COAEPIKATENLHON — MHTEp- U1 OBECHCUCHHS POIECCa
IPHKIIAJHBIX 3a/1a4 YEeCKUX MOJIEIIei; MpeTalyy pe3yIbTaToB p
HOIIK-2.3 (40.001 MOJEITUPOBAHUSA
A/02.5 3n.4) Meronst| Obyuarowuticss noxazvieaem | Obyuarowuiicss NoKazviéaem 06 N
TPOBC/ICHHA HE JIOCTATOYHBIA YPOBEHb|IOCTATOYHBIH yposenp |2V HHOUUUCA NOKA3bIGAET
9KCIEPUMEHTOB n o
o 3HAHUH y4eOHOTO ¥ |IPOdECCHOHANBHBIX ~ 3Ha- [© TOIBKO BBICOKHH
HabmoneHi, N YPOBEHb  TEOPETHYECKUX
0600IEHNs y|JIGKIIMOHHOTO ~MaTepuana,|Hui, HO JOITyCKaeT HeKo-3 e o . .
00paboTKH HEe B TOJHOM OOBEME|TOpbIe HETOYHOCTH M IOT-h gHH o AMCIHIITMHE,
B H MepPUpyeT
nHpOPMALIH,  METONB! |gyaneeT  MpaKTHYECKHMH | pemrHocTH. OTBeT moctpo-| oo 0AHO OICpHpYe
HCIIOJIB30BaHUA n
S — HaBbIKAMH, YyBCTBYCT|CH JOCTATOYHO JIOTHMYHO, OHATHAMH,  KATCTOPHAMM,
MPUHIHAIIAME ¥ TeOpeMaMu
CYIIECTBYIONMX cebs HeyBEPEHHO IIPH aHa-|TPAMOTHO  HCIIONb3ykoTcs [ PHHIHIA! P .
N ABHEHHUI MaTeMaTHYeCKOH
MATEMaTHYECKHX nu3e YpaBHEHUH |IpEIMETHBIE TEPMHHBI, HO ép
z W3UKH, HO W MeeT
METOZIOB All| MaTeMaTHYeCKOl (U3UKHU.|B OTBETE MPHUCYTCTBYIOT ’ Y
- AHAITM3UPOBATh  CJIOXKHEIE
paspaboTKM M Pe-lg  (rpere  pe  Beerya|HE3HAUMTENbHBIC ONIMOKH. p
alnu3aluu - aJropuTMoB 3aJlauM, YBS3bIBAaTh 3HAHMSI,
pemenms  npuinas | IPACYTCTBYET JIOTHKA, ap- Bomnpocks, 3aJaBacMble
MMOJTyYeHHBIC TIPU N3YYCHUN
3a1a4 TYMEHTBI  TIPUBJICKAIOTCA [TIPETIOfaBaTeyieM, HE BbI- y pr 3y
A3JTMYHBIX WCIHTUIMH.
Viemo: HEJOCTaTOYHO Beckue. Ha|3pIBaroT CymeCTBeHHI)IX% mcn
- TBET IOCTPOEH JIOTHYHO
NOIIK-2.4 (06.001|ocTaBIEHHBIE  BOMPOCHI |3aTPYAHCHUH. p ’
MaTepuan M3JIaraeTcs
D/03.06 Y-Dlsarpynusiercs ¢ oreTamu, P
Hcnonb308ath YETKO, SICHO, apry-
[TOKAa3bIBaeT HEIO0CTaTOYHO
CyTIECTBYIOTIHE Ty GOKHE SHAHHS MEHTUPOBAHO,  TPaMOTHO
THTOBBIC  PEUICHHA - H ' MCIIOJIB3YIOTCS  TEPMHUHBI
ananTupoBaTb o
cymecTByIomye MaTeMaTHYecKol  (U3UKH.
MaTeMaTHYEeCKHe I[eMOHCTpI/IpyeTCH TOYHOC
METOJIBI anst KCIIOJb30BAaHUE  HAYyYHOU
paspabotkn 1 TEPMHHOJIOTUH
peanmn3annu
CHUCTEMaTU9YeCKU
AITOPUTMOB  PCIICHUA
NIPUKITAHBIX 33184 TPaMOTHOE W JIOTHYECKH
Buadems - MpaBUJIBHOE  H3JI0KEHUE
WOMK-2.11  (40.001 OTBETa Ha BOIIPOCHI
A/02.5 Jp.2)
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CooTBeTcTBHE ypOBHeﬁ OCBOCHUA KOMIICTCHLINU IIJIAHUPYCMBIM PE3YyJIbTaTaM

Koo u 00y4YeHus 1 KpUTEPUSIM UX OIICHUBaHUS
HauMEHOBaHHUE MOPOrOBbIN | 0a30BBbIit | MPOABUHYTHII
KOMIIETCHIIUU OreHka

3aureHo
JleaTenbHOCTb,
HalpaBJICHHas Ha
peueHue 3aaa4
AHAJIUTUYECKOT'O
Xapaxrepa,
Mpearnojaararoumx

BBIOOp U MHOTOOOpasue
aKTyaJbHBIX CIIOCO0OB

peneHus 3azad,
HCIOJIb30BaHNE %
aJlanTHpOBaHUe
CYILECTBYIOIIHUX
MaTeMaTHYeCKHUX
METO/I0B ULt
pa3paboTKH "
peanu3anuu

AJITOPUTMOB  PCUICHUA
TMPUKJIAJHBIX 3a1a4

4.2 MeToanyeckue MaTepuasbl, onpeesiioliue MNpoueaypsl OeHUBAHUS 3HAHUIA,
YMeHHil, HABBIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XaPAKTEePHU3YIOIIUX ITanbl
¢dopmupoBaHus KOMIIETEHUMH

MeToauuecKkue PEKOMEHAAIMH K CIaYe 3a4eTa

B pamkax camoctosTenbHOM paOOThl CTYAEHT WHAMBUAyalbHOE 3aaaHue. Kaxiblid
CTYJIEHT BBIIIOJIHSAET pabOTy MO OJIHOH TeMe.

Ilo pesyinpraTam BBIIOJHEHMS 3aJaHUs TOTOBUTCS Mpe3eHTauus U ordeT. OTueTsl
BBITIOJIHAIOT Ha Jjuctax ¢opmara A4. CTpaHUIBI TEKCTa, PUCYHKH, (HOPMYIJIBI HYMEPYIOT,
PUCYHKH CHa0XaroT MOPUCYHOUHBIMHM HagnucAMU. TekcT ciemyeT neuyatars mpudrom Neld c
MHTEPBAJIOM MEXJy CTpokaMu B 1,5 mHTepBana, 0e3 HEJONMyCTHUMBIX COKpalleHuil. B koHue
OTYeTa JIOJKHBI ObITh CAETIaHbl BBIBOJIBI.

OTuer A0KEeH OBITh MOJMUCAH CTYACHTOM C YKa3aHHEM JaThl €€ 0hOpMIICHUS.

OTueTsl, BBINOJHEHHBIE 0€3 COOMIOICHHS TIEPEUNCIIEHHBIX TPeOOBaHMM, BO3BpAILAIOTCS
Ha J0paboOTKy.

Kpurtepun BoicTaB/IeHUs 3a4eTa

3auem:

— CHUCTeMaTHU3UpPOBaHHbIE, ITyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jieiaM JTUCIUILINHBI,
a Tak)Ke 10 OCHOBHBIM BOIPOCaM, BBIXOSIINM 3a MIPeeIibl yueOHO MporpamMmel;

— TOYHOE UCIOJIb30BAaHUE HAYYHON TEPMHUHOJIOTHH CUCTEMATHYECKU TPAMOTHOE U
JIOTUYECKH NPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIIPOCHI;

— 0e3yIpedHoe BlIaJIeHUe HHCTPYMEHTapueM yueOHO! AUCIMITIINHBI, YMEHUE €ro
3¢ (EKTUBHO UCTIONB30BaTh B IOCTAHOBKE HAYUHBIX U MPAKTUYECKUX 3a/1a4;

— BBIpa)KEHHAs CIIOCOOHOCTh CaMOCTOSITENIbHO U TBOPUYECKU PEIIaTh CIIOKHbIE MPOOIeMbl
Y HECTaHJApTHbIE CUTYAallUH;

— MOJIHOE U TITyOOKOE YCBOGHUE OCHOBHOMW U JIOTIOJIHUTENILHON JINTEPATYPHI,
PEKOMEH/I0BaHHOH y4eOHOM NMporpaMMoii o AUCHUILINHE,

— YMEHHUE OPUEHTUPOBATHCS B TEOPUSIX, KOHLIECTIIMAX U HAIIPABICHUAX AUCLUIUIMHBI U
JaBaThb UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Ysl HAy4YHbIE TOCTHIKEHUS APYTUX IUCLUIUINH;

—TBOpYECKAsi CaMOCTOsITeNIbHAsE pa00Ta Ha J1a0OPaTOPHBIX 3aHATUAX, AKTUBHOE YUaCTHE B
IPYNIOBBIX 00CYXIEHUSAX, BEICOKUH YPOBEHb KYJIbTYPbl UCIIOJHEHHUS 3aaHNH;
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—ypoBeHb CGHOPMUPOBAHHOCTH 3asBICHHBIX B pabouyell mporpamMme KOMIETEHIIMMA
COOTBETCTBYET IOPOrOBOMY, 0230BOMY WJIH MIPOABHHYTOMY YPOBHIO.

Heszauem:

— (pparmMeHTapHBIC 3HAHUA IO JUCLUIUINHE;

— OTKa3 OT OTBeTa (BBIOJTHEHUSI TUCEMEHHON PabOThI);

— 3HaHME OTIENBHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX Y4eOHON MPOrpaMMoii 1o
JTUCIUIUINHE;

— HEYMEHHUE UCIO0JIb30BaTh HAYUHYIO TEPMUHOJIOTHIO;

— HaJIM4KE rpyObIX OMIHMOOK;

— HU3KUU YPOBEHb KYJIBTYPbI UCIIOJIHCHUS 3aJaHUM;

— YpOBeHb c(POPMHUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpaMme KOMIETEHIIUIN HIDKE
IIOPOTOBOTO.

5. IlepeyeHb y4eOHO#H JHMTepaTypbl, HH(POPMALMOHHBLIX PeCypcoB M
TEXHOJIOT UM

5.1 YueOnas imreparypa

OcHoBHas1 UTEpaTypa:

1. JanwioB H.H. Maremartuueckoe moxaenupoBanue. Kemeporo: Kemel'V, 2014.
98 C. [D51eKTpOHHBIN pecypc]. - Pexum JIOCTYTIa:
http://biblioclub.ru/index.php?page=book&id=278827.

2. MamukoB P.®. OcHoOBBI MaTeMaTH4yecKoro mojenupoBaHus. M.: ['opsdas
munus-Tenexkom, 2010. 368 c. [DnexrpoHnbsii pecypc]. - Pexum nocryma:
https://e.lanbook.com/book/5169.

3. HOnmosuu B.M. Matemarnueckue moznenu ectectBeHHbIX Hayk. CIIO.: Jlanb,
2011. 336 c. [DnexTpoHHbIH pecypc]. — Pexum JOCTYTIA:
https://e.lanbook.com/book/689.

,)_—[J'Iﬂ OCBOCHU JUCHUINIMHBI HHBAJIWAAMHU U JIMHAMH C OIrpaHUYCHHBIMH BO3MOXKHOCTAMU
3A0POBbA UMCIOTCA U3JaHHA B 3JICKTPOHHOM BH/IC B 3JICKTpOHHO-6I/I6JII/IOTe‘-IHBIX CHUCTCMax.

JlonoiHuTE IbHASI JIMTEPaTypa:

1. babemxo B.A., ITaBnoBa A.B., bademko O.M., EBnokumosa O.B. Marematnueckoe
MOJICTTUPOBAHUE HKOJIOTMUYECKUX TMPOILECCOB PACIPOCTPAHEHMsI 3arps3HSIONIMX BEIIECTB.
Kpacnonap: 13a-so Kyo6I'V, 2009.

2. JlammmoB H.H. Maremartndeckoe wMozaenupoBanue. Kemepoo: KemepoBckuii
rocyJapcTBeHHbI yHuBepcuteT, 2014. 98 c. [DnextponHHblii pecypc]. - Pexum mocrymna:
http://biblioclub.ru/index.php?page=book&id=278827.

3. EmenssnoB A.A., BmacoBa E.A., Jlyma P.B. VMmutanuoHHOEe MOJETUPOBAaHUE
SKOHOMHUYECKUX MpolieccoB. M.: @UHAHCHI U cTaTUCTHKA, 2009.

4. 3axapoB lO0.B. Marematuueckoe MOJEIMPOBAHHE TEXHOJIOTMUYECKUX CUCTEM
yueGHoe mocobue. Momkap-Omna: IIT'TY, 2015. 84 ¢. [DnekTponHsIii pecype]. - Pexum goctyma:
http://biblioclub.ru/index.php?page=book&id=477400.

5.  MareMaTu4eckue MOJACTH U BBIYUCIUTEIBHBIN SKCIIEPUMEHT B TIPOOIeMe KOHTPOIIS
¥ TIPOTHO3a 3KoJorudeckoro coctostaust atmochepst / B.M. Haam, N.3. Haam, P.A. Peickanenko,
E.IL. dpueBa. CraBpononb: CK®Y, 2016. 376 c. [OnekTpoHHslii pecypc]. - Pexum nocryma:
http://biblioclub.ru/index.php?page=book&id=467018
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6. Temam, P. Maremarndeckoe MoJeTUpOBaHHE B MEXaHHUKE CIUIOMHBIX cpen / P.
Temam, A. Mupausuibs. M.: U3narensctBo "Jlaboparopus 3nanuii", 2014. 319 c. [DnekTpoHHbII
pecypc]. - Pexxum noctyna: https://e.lanbook.com/book/50538.

5.2. llepuoauyeckas Jureparypa
He ucnons3yrorcs

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPo(deccHoHaIbHbIe 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DIeKTPOHHO-0MOMoTedHbIe cucTembl (IBC):

. DBC «FOPAWT» https://urait.ru/

. DbC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
. ObC «BOOK.ru» https://www.book.ru

. ObC «ZNANIUM.COM)» www.znanium.com

. ObC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:

1. Hayunas snektponHas 6uoimoreka (HOB) http://www.elibrary.ru/
2. Springer Materials http://materials.springer.com/

3. zbMath https://zbmath.org/

Pecypcol cB0OOIHOTO TOCTYyMNA:

1. Mup matemaruueckux ypaBuenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®dusuka, xumusi, matemaruka. http://www.ph4s.ru/index.htmi

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

4. Cnosapu u suikoneauu http://dic.academic.ru/

O wpNE

CoOcTBeHHbIE 2JIeKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHpopManuoHHbIe pecypebl KyoI'y:
Cpena MoayibpHOTO TuHaMu4yeckoro ooydyenus http://moodle.kubsu.ru

ba3a y4eOHBIX I1aHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, Iy OIMKaIUi U KOH(pepeHIHii
http://mschool.kubsu.ru/

5.4 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX PH OCYLECTBJICHHH
0o0pa3oBaTeIbHOIO Mpolecca Mo AMCUHUIIUHE

Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT Uil

1. TIpoBepka WHIWBUIYANBHBIX 33JaHUN W KOHCYJIHTUPOBAHHE IMOCPEICTBOM 3SJIEKTPOHHOM
IIOYTHI.

2. Hcnonb3oBaHuWe DJCKTPOHHBIX TPE3CHTAMA TPU  TMPOBEIECHUU  JIGKIIMOHHBIX U
1a00paTOPHBIX 3aHATHH.

3. Hcnonp3oBaHuE MaTeMaTUYECKUX MMAKETOB MPU BHITIOJTHEHUH WHIUBUIYaTbHBIX 3aTaHUM.

Ilepeyens HEOOXOAMMOrO MPOrPAMMHOIO0 00eceYeHU s

1. Onepanmonnas cucreMa MS Windows.

2. HWurerpupoBanHoe oducHoe npunoxenne MS Office.

3. IIporpammnHoe obecrieyeHue Jjsi OpraHU3allMM  YIPABISEMOrO KOJUIGKTHBHOTO U
6e3omacHoro aoctymna B lHTepHerT.

4. Maremarndeckuii naket Matlab.
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6. MeToanuyeckue YKazaHusda QJis oﬁyqammnxm M0 OCBOCHHMIO JUCHHUITIJIMHBI

Texymme 3aganus (CM. CIHCOK JIa0OPaTOPHBIX paboT) JOKHBI OBITh B YCTaHOBIICHHBIE
CPOKH TIPOJIEMOHCTPUPOBAHBI CTYJCHTOM MpENOIaBaTeI0 BO BpeMs JaOOpAaTOPHOTO 3aHSTHSA,
Opd 3TOM 3allMTa IIOKA3bIBAEMOTO TEKYILEro 3aJaHus WIM HWHIMBUAYAIBHOTO 3aJaHus
MOJJpa3yMeBaeT IUAJIOT TPETOoAaBaTeNss M CTYACHTA, B IMPOIECCe KOTOPOTO CTYACHT IOJDKEH
IPOKOMMEHTHPOBATH IPEICTaBICHHBIC PE3yJbTaThl M OTBETUTHh HAa BOIPOCHI MPEMOAABATEINS,
€CJIM TaKkoBbIe Oy IyT umMeThes. [1o pe3ynpraTam O6ecenpl 3amunaeMoe 3aanrue uim pabora audo
OpUHUMAETCS, 00 JAI0TCS PEKOMEHJAIMU 0 JOBEICHHUIO €€ 10 HaJUIeKAaIlero BUa, MOcIe
Yero Ha IMOCJICAYIOUIEM 3aHATHH ITPOUCXOIUT €€ IOBTOPHAS 3allUTa.

[Monck wHpOpMAIUU [ OTBETOB HA BOMPOCHI JUISI CaMOCTOSITEIBHONH pabOThl H
BBITOJIHEHHSI 33J]aHMK B HEKOTOPBIX CIy4asxX IMPEAINoJiaraeT HE TOJIbKO HM3YYCHHUE OCHOBHOU
y4eOHOM JUTEpaTypbl, HO W TMPUBJICUYCHUE JOMOJHUTEIHHOW JHUTEPATyphl, a TaKKe
UCTIOJIb30BaHUE PeCypcoB ceTu MHTepHeT.

B ocBoeHMM MUCHUIUIMHBI MHBATUAAMH U JIUIAMHU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pPOBbSl  OOJIBIIIOEC 3HAYCHUE WMEET WHIWBHUIyalbHas ydeOHas padora (KOHCYIbTAIlUU) —
JIOTIOJTHUTEIHHOE Pa3bsICHEHNE Y4eOHOTO MaTepHara.

NupuBuayanbHble KOHCYJIBTAIMM IO MPEIMETY SIBJISIOTCS BaKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIUM HHIMBUYaTU3allMd O0YUEHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTelieM W OOYYaroIUMCS HMHBAJIHIOM WM JIMIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MatepuaJibHO-TEXHUYECKOEe o0ecnevyeHune mo JUCHUUIJINHE

Ilo Bcem BuIaM y4yeOHOM MAEATENBHOCTH B paMKaX JIUCHMIUIMHBI HCHOJb3YIOTCS
ayJIuTOpUH, KAOMHETHI U J1a00PaTOPUH, OCHAIIIEHHbIE 000PYI0BaHUEM.

Jns  camocTosATeNbHOW — paboThl  OOYyYarOLIMXCS  HPEAYCMOTPEHBI  [TOMELICHHUS,
YKOMILJICKTOBAHHBIC CHCIII/IaJII/ISI/IpOBaHHOﬁ MG6€J’II)IO, OCHAIIICHHBIC KOMHBIOTepHOfI TEXHUKOH C
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «MHTepHeT» M obecrneyeHueM JOCTyINa B JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BATEIBHYIO CPEy YHHBEPCUTETA.

MatepuanbHO-TeXHUYECKOe 00ecrieueHne TUCIUILIUHBI U
Ne Bun pa6dot
OCHAILIEHHOCTh
1. JlaGopaTopHsble KoMIIBIOTEpHBIN KJIACC, YKOMIUIEKTOBAaHHBIM KOMIIBIOTEpAMHU C
3aHATHUS JUUEH3UOHHBIM MPOTrpaMMHBIM oOecleueHrneM, HeoOX0auMon
MeOenbIo (I0CKa, CTOMbI, CTYJbS).
(aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. ['pynmnoBsie Ayautopust  AJii  CEMMHAapCKUX  3aHATUH, TPYNNOBBIX U
(MHIUMBUYaJIbHBIE) | UHAMBHYyaIbHBIX KOHCYJIbTAILMM, YKOMIIJIEKTOBAaHHbIE
KOHCYJIbTAIIUH HeoOxoauMon  mebenbto  (AOCKa,  CTONBI,  CTYJbA) H
JIEMOHCTPALIMOHHBIM 000pyI0BaHUEM
(aymutopuu: 129, 131).
3. Texymnii Aynutopust Uil CEMUHAPCKUX 3aHATUH, TEKYyIIEro KOHTPOJd U
KOHTpOJIb, IPOMEXYTOYHONW aTTeCTalluM, YKOMIUIEKTOBAaHHAasi HE0OXOJUMOMH
MIPOMEXKYTOUHAs MeOenblo (0CKa, CTONBI, CTyJbs) (ayautopuu: 129, 131, 133,
aTTecTanus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMIIBIOTEPAMHU C JTUIIEH3MOHHBIM NMPOTPaMMHBIM 00€CIIeYeHUEM U
BbIx010M B HTEpHET (106, 106a, A301)
4.| CamocrositenbHass | KabuHer  mist  caMOCTOATENBbHOW  pabOTBL,  OCHAICHHBIH
pabota KOMIIBIOTEPHON TEXHUKOW C BO3MO>KHOCTBIO IOAKIIOYEHHUS K CETH
«MHTEepHEeT», MPOTPpaMMOil SKPAaHHOTO YBEIHUYCHHS, 00ECIIeYeHHBIH
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MaTepI/IaHBHO'TCXHI/I‘ICCKOC obecmeueHue JUCIIMITIIMHBI 1

Ne Bwu pador
OCHAIIICHHOCTh

JOCTYIIOM B DIIEKTPOHHYI0 WH(POPMAIMOHHO-00Pa30BaTEIbHYIO
Cpelly YHUBEpPCHUTETa, HEoOXoamMou MeOenbio (I0oCKa, CTOJIHI,
CTYJIbSI).

(Ayautopus 102a, unTanbHbIN 3a1).

Peanuzanus Kypca npearnosaraetT Halu4ue MUHUMaIbHO HEOOXOIUMOT0 ISl pealn3alun
JAHHOM TpOorpamMMbl [EPEYHS MaTepUATBbHO-TEXHUYECKOTO OOCCIICUYCHUS:  ayJAUTOPHH,
000pyI0BaHHBIC BUICOTPOCKIIMOHHBIM 000y I0BaHUEM ISl Ipe3eHTANNN (IUPPOBOM TIPOESKTOD,
9KpaH, HOYTOYK); KOMITBIOTEPHBIC KJIACCHI TSI TPOBEICHUS JIAOOPATOPHBIX 3aHATHH.

KomnbrotepHast moanepxka yuedbnoro npouecca no Hanpasnenuto 01.03.02 [Tpuknagnas
MaTeMaTuka ¥ wuH(popMaThka o0ecreynBaeTcss 1O BCeM JaucHUIUIMHaM. DakynbTer
KOMITBIOTEPHBIX TEXHOJIOTHH U MPUKIIAHOW MAaTEMaTHUKH, OCHALIICH KOMIIBIOTEPHBIMU KJIaCCaMH,
yCTaHOBJICHA JIOKAJIbHASI CETh, BCE KOMITBIOTEPHI (DaKyIbTeTa MOIKIIOYCHBI K ceTH VHTepHET.
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