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1 He.]'ll/l H 3aJaY1 H3YYECHUHA THCHUIIJITUHBI
1.1 Ileab ocBOEHUS AUCHUTIIUHBI

Jucuumnuza «MaTtemaTH4ecKkoe MOJIEIMPOBaHUE MIPUPOIHBIX U TEXHOT€HHBIX 0OBEKTOB U
IIPOLIECCOBY» CTABUT CBOEH LIEIBI0 OCBOCHUE METOJOB IOCTPOEHUS MATEMATHYECKUX MOJIEICH,
OMKCHIBAIOLUX OCHOBHbIE OCOOEHHOCTH (PYHKIMOHUPOBAHHUS 3KOJOTUYECKUX, SIKOHOMUYECKHX
U TEXHOJIOTMYECKUX CHCTEM; IMOATOTOBKY K BHIOOPY ONTHUMAIbHBIX MOJIXOJ0B K IMOCTPOEHUIO
MoJiesiel B COOTBETCTBYIONIEH 001acTu MPAKTHKH.

Henu mucuuminHbl COOTBETCTBYIOT popMupyeMbiM KomnereHuusam [1K-1, TIK-2.

1.2 3agauu TUCHUNINHBI

OcHOBHBIE 33J]a4H TUCIUTUINHBIL:

— YCBOEHHE OCHOBHBIX HUJIEH W TOJX0/I0B K TOCTPOSHUIO MATEMAaTHIECKUX MO/IEIICH;

— 3HAKOMCTBO C OOIMMMH TPHHIMIAMH W KOHKPETHBIMH METOJAMH IOCTPOCHHS M
HCCTIE0BAHUS MaTEMAaTHUYECKIX MOJICJICH Pa3INUYHBIX CUCTEM;

— o0yueHue MerojaMm GopManu3aluy, AITOPUTMHU3ALMU U pealnu3aluu MoJeled Ha
OBM.

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

Hucuumnuna «MaremMaTuyeckoe MOJEIMPOBAHNE MPUPOJHBIX U TEXHOTEHHBIX 00bEKTOB
u 1poueccoB» oTHocuTcs K «OOs3arenbHass udacth» broka 1 «lucuuniauasl (MOIyn)»
y4eOHOTO IJIaHa.

Kypc sBasiercst ecTecCTBEHHBIM IPOJOJDKEHUEM YHMTAEMbIX paHEe KYpPCOB M COJEPIKHUT
CUCTEMAaTUYECKOE U3JI0KEHUE OCHOBHBIX TIOHATHUH W  MPHUHIMUIIOB MaTeMaTHYECKOrO
MOJENUPOBAHUS, MPUMEPHI MMOCTPOEHUS MATEMAaTUYECKHX MOJIENEH HEKOTOPBIX MPOILECCOB M
SBJICHUH M METOABl HCCIENOBaHUS OTUX Mozenei. Kypc momkeH ciyxuth 0a30il ist
(¢bopMHUpOBaHMSI HABBIKOB MaTEeMaTHMUECKOTO MOJEIUPOBAHUS B PA3IMYHBIX MPHUKIATHBIX
obOnactsix. JlanHas jaucuuniaMHa HauboJiee TECHO CBSI3aHA C TEOpHed OOBIKHOBEHHBIX
g depeHIrnanbHbIX YpaBHEHUN 1 YpaBHEHUAMU MaTeMaTHUYECKON (PU3HUKH.

Teopernueckoit 0a30if I OCBOCHHS JUCHUIUIMHBI  SBJSIIOTCS MaTEMaTHYECKHE
JUCLMIUIMHBI: MaTeMaTU4eCKUil aHaiau3, OOBIKHOBEHHbIE uddepeHInalbHbIe YpaBHEHMUS,
YpaBHEHUS MaTeMaTH4eCKOW (PU3UKU, TEOpHs] BEPOATHOCTEM M MaTeMaTH4ecKasl CTaTHCTHKA,
HCCIIeIOBAaHUE olepaluii B o0bemMe, NpeayCMOTPEHHOM JUIsl COOTBETCTBYIOIIEMY HalpaBiIECHUIO
MIOATOTOBKH.

1.4 Ilepedyenbr TMIAHMPYEMBIX Ppe3yJabTATOB O0O0y4YeHHMs MO0 JUCIHHUIIMHE,
COOTHECEHHBIX C MJIAHUPYEMbIMH pe3yJbTAaTaAMU OCBOEHHS 00Pa30BaTe/IbLHOI MPOrpaMMbl

[Iporpamma onpenenser oouuit 00beM 3HaHUH, MO3BOJISAIONINI CPOPMUPOBATH Y CTYIEHTA
LIEJIOCTHOE IPEJICTABIEHUE 00 OCHOBaxX MOAXOJAaX K IMOCTPOEHUI0 MAaTEMaTHYECKUX MOJENEH,
o0ecrieunBarOINX MUPOKUH CIIEKTP WX MPUMEHEHUH.

[Tocne n3ydeHus QUCHUILIMHBI CTYAE€HThI JOJIKHBI:

— 3HATh MPUEMBI, METOJIbI, CITIOCOOBI (popMamu3ai 00HEKTOB, MPOIECCOB, SBICHUN U HX
KOMITBIOTEPHON peajn3alii, JOCTOMHCTBA U HEAOCTATKU PA3JIMYHbIX CIIOCOOOB IPEICTaBICHUS
MoJieNiel CUCTEM Ha YPOBHE, JOCTaTOYHOM JUIsSl UCIIOJIb30BAHMSI B IPAKTUYECKOM eI TEIbHOCTH;

— YMETb CTPOUTH U BEpU(ULIUPOBATH MIPOCTEHIIINE MOIETIN CUCTEM U MPOIIECCOB;

— BJIQJIETh METOI0JIOTHEN U O0IUMHU NPUHIUIIAMH NTOCTPOEHUS MaTEMaTUYECKUX MOJIeIen
O0OBEKTOB U CHUCTEM, a TaKXKe METOJaMHU aHalIMu3a M CHUHTe3a (HEeoOXOAMMO 3HAaTh NMPUHLUIIBI
MOJENUPOBAHUS, KIacCU(PUKAIINIO MOJIENEH CUCTEM U CIIOCOObI UX MPEACTABICHNUSA);

N3yuyenue naHHOM yueOHOM NMCUUIUIMHBI HAlpaBiI€HO Ha OBJIAJICHHE O0Yy4aroIUMCs
CJIEYIOIUMH KOMITETEHIUSMU:



IIK-1 CnocofeH pemiaTb aKkTyajlbHble H 3HAYUMbIe
MaTeMAaTHKHU U HHPOPMATHKH

NIIK-1.2 (06.016 A/30.6 31.3) IIpenmeTrHas 00acTh TPUKIATHON MaTEeMATHKU U
nH(OPMATUKU

HIIK-1.3 (40.001 A/02.5 3n.1) lenmn m 3amaun mMpOBOJUMBIX HCCIICTOBAHUA U

pa3paboToK, 3HAUMMbIE 33a4U NPUKIIAJHON MAaTEMAaTUKH U UH(POPMATUKI

32424 NPHUKJIATHON

3HaThH

Ymern NIIK-1.6 (06.016 A/30.6 ¥.1) Ananu3zupoBaTh BXOJHBIE JaHHbIE MPU PELICHUU

3a7a4d B 00JIACTH MPHUKIATHON MaTeMaTHKH U MHPOPMATUKU

Baagpers UIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMIOACHUNW W W3MEPCHUM,
COCTaBJICHWE WX ONHUCaHW W (OPMYIMPOBKA BHIBOJOB NpPU aHAIM3E DPEHICHUI
3a7a4 MPUKIATHOW MAaTeMAaTUKN ¥ HH()OPMATHKH

NIIK-1.8 (40.001 A/02.5 [p.2) JlearenbHOCTh, HapaBiCHHAs Ha pEIICHUE 3a]a4
aKTyaJbHbIC ¥ 3HAUMMBIC 3a-I1a4ll TPUKIATHON MaTeMaTUKA U WHHOPMATHKH aHa-
JUTHYECKOTO XapaKTepa, MPEeroIaralllnX BEI0OOp U MHOTOOOpa3ne akTyalbHBIX
crioco0O0B pelIeHus 3a1a9
MK-2 Cnoco6eH aKTHBHO y4acTBOBATh B MCCJIEJOBAHHM HOBBIX MaTeMAaTHYeCKHX
Mojiejiell B eCTeCTBEHHBIX HAyKaxX

HIIK-2.1 (06.016 A/30.6 3u.3) IIpenmeTtnast 0071aCcTh U METOBI MATEMATHYECKOTO

MO/ICTTMPOBAHUS B €CTECTBEHHBIX HayKaX

NIIK-2.4 (40.001 A/02.5 3u.4) Meroapl NpPOBEIEHUS HKCIEPUMEHTOB U

HaOmoaeHnii, 0600menuss 1 06paboTku MHMOPMALIMU B HUCCIIEJOBAaHUM HOBBIX

MaTeMaTUYECKUX MOJIETICH B €CTECTBEHHBIX HAyKax

3HaThH

Ymern NIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHbIE JAHHBIE MPU IPOBEICHUU

I/ICCJ'IC)IOBaHI/Iﬁ MaT€MaTH4YCCKHUX MOI[GJ'I@I\/'I B CCTCCTBCHHBLIX HayKaXx

Baagerr UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOACHUM W HU3MEPECHH,
COCTaBJICHUE WX OIHUCAaHWUH © (OPMYJTUPOBKA BBIBOJOB IIPH IPOBEICHUU

I/ICCJ'ICI[OBaHl/If/'I MaT€MaTH4YCCKHUX MOI[@J'IGfI B CCTCCTBCHHBLIX HayKax

Pe3ynbrarhl 00ydyeHHs MO AMCLUMILIMHE JOCTUTAlOTCS B paMKaxX OCYLIECTBIIEHUS BCEX
BUJIOB KOHTAKTHOM H CAMOCTOSTEIbHOM paboThl O00Yy4aromMXCsi B COOTBETCTBUU C
YTBEPKJICHHBIM YYEOHBIM IIAHOM.

KOZ[ 1 HAaMMCHOBAHUE MHAUKATOpA PeSyJ'H)TaTI)I O6ylleHI/I$[ 10 JUCHHMITTIMHC

IIK-1 CnocoOeH pemiaTh akTyaJlbHbIE M 3HAUUMBbIE 33Ja4d IPUKIIATHOW MaTEMaTHUKU U
nH(OPMATUKH

HIK-1.2 (06.016 A/30.6 3n.3) Ilpenmersas | 3gaeT: CHOCOOBI HCIOJB30BAHUS COBPEMEHHBIX

o0nacTb  NPMKNAIHOH  MATEMATUKH M | \erooB JUIsl PEIICHHS HAYIHBIX M MPAKTHYECKHX
nHpopMaTUKH

HIIK-1.3 (40.001 A/02.5 3n.1) Lenu u 3amaum
MPOBOJIMMBIX  HCCICJOBaHUNA ¥ pa3paboTok,
3HAYUMBIC 3aJ[a4d TMPHUKIATHOW MATeMAaTUKH H
nHpopMaTUKH

HUIIK-1.6 (06.016 A/30.6 V.1) Anaiu3upoBaTh
BXOJHBIC JIAHHBIC NP PEIICHUM 3a]1a4 B 00JIacTH
MPHUKIIATHOW MATEMATUKK M HHOPMATUKH
HUIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBenchue
HAOMIOICHUIA ¥ W3MEPEHHH, COCTAaBJICHHE UX
OMMCAHUA W (POPMYIUPOBKA BBIBOIOB IPH

3a/la4; NPHUHLMIBI BHIOOpAa METOJIOB M CPEICTB
M3y4YEHUsl MATEMaTH4YEeCKON MOJENN; MOAXOAbl K
BepuUKaLUKU MOJENIEed M OLEHKE 3aTpaT Ha MX
peanu3annio; IMaKeTbl NPUKIAJAHBIX IPOIPAMM,
HCIIOJIb3YEMBIE NPH ITOCTPOECHUH MOJIEIEN

Ymeer: CTpOUTH MaTeMaTH4YECKUE MOJEIU U
OLICHUBATh MX AaJEKBATHOCTb, COACPKATEIBHO
VHTEPIPETUPOBATH PE3YJIbTAThI

Baageer: HaBRIKAMH aHaJIn3a, COIIOCTAaBJIICHHA H
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KOZ[ 1 HAaMMCHOBAHUE MHAUKATOpA PeSyJ'H)TaTI)I O6ylleHI/I$[ 10 JUCHUITTIMHC

aHanuse pemiﬁﬂﬁ 3a1a4  NPUKIAAHON | 0QOOIIEHHST  PE3YJIbTATOB  TCOPETHYECKUX W
MaTeMaTUKU U NH(POPMATUKU I KTHYECKUIX " B HI/If/i B I METH I>’I
MIIK-1.8 (40.001 A/02.5 [lp.2) Aesrensrocts, Og?[aCTI/I'e ((:)CHOBHBfI\(/iJ:Ielil/IZTgI[aMI/I I/ICCJ'Ié)Ile())IBaf{I/ISIOI/I
HallpaBJICHHAaA Ha PEHICHUC 3aJla4 aKTYaJbHBIC U ? o
3HaYMMble 3a-Jaud NpUKIanHOW Maremaruku u | MATEMaTHYECKUX MOJIEIIEH; HaBbIKAMU
UHPOPMATUKA AQHAJIMTHYECKOI'O Xapakrepa, COHCp)KaTeHBHOﬁ HUHTCpHIpCTAllUA PE3YIbTATOB;

NPENONAraloMx — BHIOOp M MHOTr0oOpasue | HABBIKAMMU HCIIOJb30BAHUS ITAKETOB MPHUKJIaTHBIX
AKTYaNlbHBIX CIIOCO0OB pelIeHns 38724 mporpamMm Jjisi 00ecreueHus Ipoliecca MOJICIH-

poBaHus

IIK-2 CriocobeH akTUBHO Y4aCTBOBATh B UCCJICIOBAHUM HOBBIX MAaTEMaTHIECKUX MOJICTICH B
€CTECTBEHHBIX HAayKaX

HIK-2.1 (06.016 A/30.6 3u.3) Ilpeamernas | 3gaeT: TeMaTHYECKUE CETEBbIC HH()OPMAITHOHHBIC
obMacth M METOMbl  MATEMATHYECKOTO | hooynep; COBPEMCHHBIC TCHICHUMH PasBHTHS
MOACIUPOBAHUA B €CCTCCTBCHHBIX HaYyKaXx o
MIK-2.4 (40001 A/025 3u4) Meroge: | HAYUHBIX M TIPHKIAHBIX JOCTHKCHHI B obactu
HpOBENEHNS. DKCIEPU-MEHTOB M Habmomenumii, | MATEMAaTHICCKOTO MOZICIMPOBAHUAL.

0606-mennst n obpaboTkn uHpOpMAWMM B | Vyeer: opraHm3oBaTh d(O(EKTHBHBIH  IMOUCK

HUCCJIICA0OBAaHUHU HOBBIX MaT€—MaTHUYCCKHUX ) .
9 uHpopManuM MO  MPEAMETHOM  objacTu;
MOJECJIEU B €CTCCT-BCHHBIX HayKax

UTIK-2.6 (06.016 A/30.6 V.1) Anamusuposars | HMCTIOJIb30BATh  OJICKTPOHHBIC OMOTHOTEKH JUis

BXOJIHbIE JIAHHBIE npu npose-gennn | YIIIyOJIEHHs 3HaHHMH II0 IPEIMETHON 00JI1acTu;
WCCIIE/IOBAaHMH ~ MaTeMaTHYeCKUX Mofeied B | IUIAHUPOBATh JSTalbl CO3JaHHUS W BepUPUKAIINN
€CTCCTBCHHBIX HaYyKaXx MOJIEITH

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

b . Baaneer: HaBeikamMu paboTHl ¢ WHMOPMAIMEH U3
HaGJ'IIOZ[eHI/II/I U HU3MCPCHUM, COCTABJICHUC UX

ormucanuii W QopMymHpoBKa BbBOAOB npu | PA3IMIHBIX HCTOYHHUKOB (meyaTHbIX,
MPOBEJICHUU HCCIENOBaHUNA MareMaTtndyeckux | IJICKTPOHHBIX, CeTeBHX); HaBBIKaMH OILICHKU BbI-
MOJIEICH B €CTECTBCHHBIX HAyKax YHUCIUTEIBHON CI0KHOCTH MOJICIIH;

[Ipouecc ocBoeHMs IUCHUILIMHBI «MareMarnyeckoe MOJEIHpPOBAaHUE NPUPOTHBIX U
TEXHOTEHHBIX OOBEKTOB M IIPOLIECCOB» HAINpPABJIEH Ha IOJIY4E€HUs HEoO0XOAUMOro ooObema
3HaHuM, oTBevaromux TpeboBaHusiM PI'OC BO u obecrneunBalomUX YCIEUIHOE BEICHHE
0akajgaBpoM IPOU3BOACTBEHHOW M HAy4YHO-HCCIIEOBATENBCKOM JESATEIbHOCTH, BIAJCHUE
METOAUKON (hOpMYNIMpPOBAHUS U pEIICHUs MPUKIAIHBIX 33a]a4, a TaKKe Ha BbIPAaOOTKY yMEHUM
MPUMEHSTH HAa IPAKTUKE METO/IbI IPUKIAHON MaTeMaTUKU U UH(POPMATUKH.

Pe3ynbrarel 00ydyeHHs MO AMCLUMILIMHE JOCTUTAlOTCS B paMKaxX OCYLIECTBIICHUS BCEX
BUJIOB KOHTAKTHOM U CAaMOCTOSTEIbHOM paboThl 00Yy4aromMXCS B COOTBETCTBUU C
YTBEPKJICHHBIM YYEOHBIM ILIAHOM.

WuaukaTopbl  JIOCTHXKEHUS  KOMIIETEHIMI  cUMTaloTCs  CHOPMHPOBAHHBIMU  IIPH
JOCTHUKEHUH COOTBETCTBYIOIIMX UM PE3YIbTaTOB 00YUECHHUS.

2. CTpyKTYpa M coep:KaHHe JMCUHHUIJIMHBI.
2.1 Pacnipenesienne TpyA0€MKOCTH JUCHUILIMHBI 10 BUAAM padoT

OOmast TPYAOEMKOCTh JUCHUIUIMHBI COCTaBIsAe€T 3 3aueTHBIX enuHuibl, 108
akamemuuecknx 49acoB. Kypc «MaremaTudeckoe MOAECTUPOBAHUE MPUPOIHBIX U TEXHOTEHHBIX
00BEKTOB M MPOLIECCOB» COCTOUT U3 JAaOOPATOPHBIX 3aHATHH, CONPOBOKIAEMBIX PETrYISIpPHON
MHIUBUAYaIbHOW paboTOl mpemnojaBaTelsi €O CTYJEHTaMU B IIPOLIECCE CAMOCTOSITENbHOM
pabotsl. [Iporpammoit nucuumuHbl TpexycMoTpensl 30 4acoB J1ab0paTOPHBIX padoOT.



Cemectp
Bun yueOHOl paboThI Beero (dacer)
4acoB 7
KonTakTHas padorta (Bcero) 36,2 36,2
B tom uncre:
3aHATHS JICKIIMOHHOTO THIIA — -
3aHATHA CEMUHAPCKOTO TUTIA (CEMUHAPBHI, TPAKTHYECKUE
3aHITHA) B B
JlabopatopHble 3aHATHUS 30 30
HNuas koHTaKkTHAsI padoTa:
Kontpoinb camocrosrensHoi pabotsl (KCP) 6 6
[Tpomexxyrounas arrectauus (MKP) 0,2 0,2
CamocTosiTeibHAsA padoTa (Bcero) 71,8 71,8
B tom uncre:
Kypcosas pabora - -
ITpopaboTrka y4eOHOro (TEOPETHIECKOr0) MaTepraa 45 45
[TonroroBka K TEKyIieMy KOHTPOJIO 26,8 26,8
KontpoJn: 3auer
OO0 ast Tpy10eMKOCTh qac. 108 108
B TOM 4HCIE KOHTAKTHasl | . 6,2 56,2
pabdora
3a4. e 3 3

2.2 CoaepsxkaHue TUCHUILINHBI:

Pacrnipenenenue Bu1oB yueOHON pabOThHI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBL.
Paznens! qucuumivHel, n3ydyaemsele B 4 cemecTpe.

KonunuectBo yacoB

Ne HaumenoBanue paznenos Aymutopuas | BueaynuTopas
Bcero pabora pabota
JIP CPC
1 | Obmue BOpOCkl MOAEIUPOBAHUS 4 2 2
5 MopenupoBaHue SKOJOTUUECKHUX MTPOLIECCOB U 3 4 4
CUCTEM
3 Mogenu u METOIbI OIIEHKH 3arpsi3HEHUsI aTMOC(]EpHI, 18 4 14
BOJIHOM CpPEJIbl ¥ TIOBEPXHOCTH 3EMJIH
4 | MaTeMatn4eckre MOJEIHN B CEMCMOJIOTUU 10 2 8
Mopenn B3anMOJENCTBHS 3JIEMEHTOB KOHCTPYKIIUI 12 2 10
6 | Moaenu pa3pyiieHus 12 4 8
. MopenupoBaHre SKOHOMUUYECKHX CUCTEM. Teopust 16 6 10
MOTOKOBBIX uarpamMm Doppecrepa
8 | CratucTuueckre METOIbI MOICTUPOBAHUS 10 2 8
9 Dtanbl cuCTeMHOTO MojienupoBanust. [IpoBeneHue 3 > 6
AKCIIEPUMEHTOB Ha MOJICTH
10 | O630p M3y4eHHOTO MaTepraja U MPOBEICHNE 3a4eTa 3,8 2 1,8
Kontpons camocrositenshoit padotst (KCP) 6 6 -
[Ipomexyrounas arrectauus (MKP) 0,2 0,2 -
Hmozo 108 30 71,8

[Tpumeuanue: JIP — naGopartopusie 3austusi, CPC — camoctositensHas padora cryaenta, KCP —
KOHTPOJIMpYyeMasi caMOCTOsATeNbHAs paboTa.




2.3 Conepsxkanue pa3aesioB JUCHUNJIMHBI:

2.3.1 JIaGopaTopHble 3aHATHS

HCCIIEIOBAHUH,
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HaumenoBanue ®DopmMa TeKyliero

Ne Copep:xanue pa3aenaa

pa3aena KOHTPOJIsI
1 |O6mme Bompocs! Omnpoc no
MOJIETUPOBAHUS MonenupoBaHue Kak METOJ HAy9HOT' O MIO3HAHUS. pe3yabTaTam
Knaccugukanus Mozgenei. nabopaTopHOH
paboThI
2 |MogenupoBaHue OO01eCHCTEMHBIH MOIXO0 K MOACTHPOBAHUIO b
9KOJIOTUYECKHIX 9KOJIOTUYECKHUX CHUCTeM. BBezieHre B Teopuio PEACTABIICHI®
IIPOLIECCOB U CUCTEM pasmepHocTed. [IpuMeHenne nHTErpanbHbIX HHMBHYTHHOTO
npeodpa3oBaHMil. SAIaHIA

3 |Mogenu 1 METOIBI OO1mast MojiesTb pacrpoCTPaHEHHs 3arpSI3HSIONIHX

OLIEHKHU 3arpsi3HeHUS BeriecTB. [locTaHOBKa OCHOBHBIX 3aj1ad.

aTMocdepbl, BoIHON BapuaimonHo-pa3HOCTHBIE METO/IbI PEIIeHNUs 3a/1aY. n

cpenpsl U oBepxHOCTH  |KOppekTHOCTh MOCTaHOBKH HayalbHO-KPAEBBIX 3a7a4 DEACTABIIEIE

3eMIIH JUIsl ypaBHEHUsI nieperoca u anddy3un. MeTos HHAHBHIYAILHOTO
Pa3phIBHBIX pelleHnid. Bepudukamnus Moaeny. Sazanms
OcaxaeHue 3arpsi3HsIIONINX BEIIECTB Ha
Pa3HOTHUIIHBIE MOJACTHIIAIONIHE TOBEPXHOCTH.

4 |MaremaTudeckue Omnpoc no

MOZEITH B CEHCMOJIOTHAL OCHOBBI MEXaHUKHU Je()OPMHPYEMOT0 TBEPIOTO Tea. pesyibTaTaM
Pacmipoctpanenue ynpyrux BonH. Onpenenenue N
HaTpsDKEHUH B 3eMHOI Kope U muTocdepe naGopatoproid

paboThI

5 |Mognenu OCHOBBI TEOpUH TUIACTUYHOCTH. J{MHaMHUUeCKre U Ompoc 1o

B3aUMOJICHCTBUS CTallMOHApHbIe KOHTAKTHBIE 3a1a4i. MeTobl pe3yabTaTam
3JIEMEHTOB pEIIeHUs CTallMOHAPHBIX U HECTALIMOHAPHBIX WHIUBUIYaIbHOTO
KOHCTPYKIIHH KOHTAKTHBIX 3a/1a4 3aJlaHus;

6 |Mogenu paspymenust  (3ajayd O TPEIIMHE U KECTKOM BKIIOYEHUH B Omnpoc no
YIPYTOi MmosyorpaHudeHHo cpene. Kpurepun pe3yabraram
paspyuieHusa. JIeMeHThl TEOPUH BUPYCOB WHIUBUIYaIbHOTO
"BUOPONPOYHOCTH 3aTaHMs

7 |MonenupoBaHue IToroku u pe3epByapsl. MoaenupoBanue Ompoc 1o

SKOHOMUYECKUX CUCTEM. [SKOHOMHUUYECKUX B3auMojeicTBuil. Monenb pe3ynbpTaram
Teopust MOTOKOBBIX MIPOU3BOJICTBEHHO-COBITOBOTO KOMILJIEKCA. nabopaTopHOH
nuarpamm Doppectepa |MonenupoBaHue JUHAMHUKHA Pa3BUTHS ropoja paboTh

8  |Craructuueckue MonenupoBanue ciydaitHbIx coObITuil. [ToTokH Ormpoc 110

METOMBI MOZIC- CIy4aiHbIX COOBITHH. [10TOKM ClyyaliHBIX COOBITHI C|  pe3yabTaTam
JTUPOBAHHUA. nocieneiicrBueM. IMUTalMOHHBIE MOJIEH CIOKHBIX |  1a00paTOPHOM

CHCTEM. paboTh

9 |Jrambl cUCTEMHOTO
N Ompoc 1o
MOJIETUPOBAHUSL. ANTOpUTMH3AINS MaTEMaTHUYECKUX MOJIEIen
IIpoBenenue [InaHupoBaHKe MaIIMHHBIX HKCIIEPUMEHTOB. pesyIibTatam
9KCIIEPUMEHTOB Ha O06paboTka 1 aHAJIN3 PE3yIbTATOB MOJICITUPOBAHUS naGop gTop Hou
MOJIEIH. aboThl
IIpumepHbIe 3agaHus 1S J1a00PATOPHBIX padoT
Paszpnen 1

MopennpoBaHue Kak METOJ HAy4yHOTO IIO3HAaHWs. Vcnonb30BaHME MOJAEIUPOBAHUS IIPU
IIPOCKTUPOBAHUU M DKCIUIyaTallMd pas3januyHble cucrteM. llapamerper nu
XapaKTepUCTHKHU. MccienoBaHnue CBOMCTB CHUCTEMBI B IIPOLECCE CHCTEMHOIO aHAJIM3a, CUHTE3




onTuManbHOU cuctembl. Knaccuduxanus monened. Mojenun HENpepbIBHBIX U JIUCKPETHBIX
cucreM. JleTepMUHUpPOBaHHBIE W cTOXacTudyeckue mojenu. OOlue NpUHIUIBI MOCTPOCHUS
MOJIEJIeH CIOXKHBIX cHCTeM. Bo3mMoxHOCTH (popmanm3anuu OOJIBIINX CHCTEM. AICKBATHOCTh U
3¢(GEeKTUBHOCTh  MOJENH.  AHAJIUTUYECKHE,  YHUCIEHHBIE, CTATUCTUYECKHE  METOJbI.
CpaBHUTENbHBIN aHAJIU3 METO/I0B MOJIETMPOBAHUSL.

1) Peanuzamms B cpeme Matlab mogenelt ¢usmdeckux mpoieccoB (KoyieOaHUS CTPYHBI,
OJTHOMEPHBIH TETUIONIEPEHOC);
2) Peanuzanus B cpeae Matlab npocreiineit Moaeny NOMyYISIIUHN.

Pa3zpen 2

OO1ecucTeMHBIH MOAX0J K MOJETUPOBAHUIO 3KOJIOTMYECKUX cHCTeM. Mojaenu NOMmyJsuui.
Monaenu macconepenoca. Beegenue B Teoputro pazmepHoctel. [IpencraBinenne mareMaTu4ecKou
Mozenu B O6e3pasmepHoM Buje. [IpumeHeHne MHTErpaibHbIX npeoOpa3oBaHuil. MHTErpaibHbie
npeobpazoBanus Oypre u Jlamaca u ux CBOMCTBA.

3) UccnenoBanue B cpene Matlab wmozenu auddysum (ABe NpocTpaHCTBEHHbIE
HCpCMCHHBIe) C pas3JIMYHbBIMU I'PAHUYHBIMU YCIIOBUAMU

4) Uccnenosanue B cpeae Matlab monenu nuddy3uu ¢ yaeTom aerpaganu IpruMecH;

5) Uccnenoanue B cpene Matlab moxenun nuddy3sun ¢ yderom rpaBUTALlMOHHOTO
OCEIIaHUs;

Pa3znen 3

OOmass MoOJAENnb pPACHPOCTPAHEHMsI 3arpsA3HSIONIMX BEIIECTB. YpPaBHEHMsI IepeHoca U
TypOynentHout muddy3un. Ypasuenus HaBoe — Ctokca. Hecranimonapubeie M yCTaHOBHUBIITHECS
npoueccel. IlocraHoBKa OCHOBHBIX 3ajau nepeHoca U Jud¢dy3uu. Turbl rpaHUYHBIX YCIOBHIA.
BapuaimonHo-pa3HOCTHbIE METOJbI pelleHus 3aaad nepeHoca-auddys3un. KoHcepBaTHBHBIE
MOHOTOHHBIE Pa3HOCTHbIE CXeMbl. .KOppPEKTHOCTh NMOCTAaHOBKM HA4aJbHO-KPAEBbIX 3a/ad s
ypaBHEeHUs nepeHoca U Juddy3uu (I pa3idyHbIX oOjacTed W TpaHUYHBIX YCIOBUIA).
CpoiictBa u mpencrtaBieHus O-pyHkuuu Jupaka. MeTonbl pa3pblBHBIX PEHICHHH pelleHus
CTallMOHApHBIX 3aJad JJIs cllydas COCpPEIOTOYEHHBIX HCTOYHUKOB. Bepuduxamus monenu
nepeHoca U gudpdysuun npumecu. OcaxIeHHE 3arps3HAIOIIUX BEUIECTB HA DPA3HOTUIIHBIE
MoJCTUJAIOIIME TMOoBepXHOCTH. CBeJAeHHE CMEIIaHHBIX KpaeBbIX 3aJady K cHUCTeMaM
UHTErpaibHbIX ypaBHeHUH. [locTpoeHne mNpUOIMKEHHBIX pELIEHUN CHUCTEM HHTErpajJbHbIX
ypaBHEHUH (BHYTPEHHSS U MTOTPAHCIIONHAs COCTaBystomue penieHus). @akropusanus QyHKIIH.
Teopembl 0 dakropuzanuu QyHKOHA B BUAE CyMMBbI W TpousBeneHus. Hopmanmzamms.
[Tpubmmkennas ¢akropuzanust GyHKoud u maTpul-¢yHkiuil. HHTerpanbHoe ypaBHEHUE
cBepTku. Meron Bunepa — Xonda pemeHuss HHTErpaibHbIX YpaBHEHUM HA MOJTYIPSAMOI.

1) Uccnenosanue B cpeae Matlab mogenu nuddy3un ¢ yueTroMm KOHBEKIUH;

2) Ucnonb3oBanust UHCTpyMEeHTOB Matlab 11t aHanuTuyeckux npeoodpa3oBaHUi.

3) Pemenue 3amau mist ypaBHeHus 1udy3un ¢ UCIIOIH30BAHUEM BapUAIlMOHHO-PA3HOCTHBIX
METO/IOB;

4) Pemenne 3aa4 MaccornepeHoca YMCICHHO-aHATUTHYECKIMHU METOIaMHU;

5) Peanuzanus asymepHoi Mozenu AUPQPY3MH C Y4€TOM KOHBEKLHMH, OCAKICHUS H
Jerpajaluu NpuMecH;

6) YncneHHO-aHAIMTUYECKOE pellieHue 3aauu JJIsl HOBEPXHOCTHOTO UCTOYHHUKA;

7) Bepudukauus Moaenu MUrpaliii IPUMECH YUCIEHHO-aHATUTHUYECKUMH METOIaMu;

8) MHcmonp3oBaHMe WHCTpYMEHTapusi aHAIMTHUYECKHX TmpeoOpazoBanHuii Matlab  mis
¢dakropuzanuy QyHKUUNA U MaTpUL-PYHKLIHUI BTOPOTO MOPSJIKA;

9) Pemenuie uHTErpaibHbIX YPaBHEHUN.



Paznea 4

OcHoBbl MexaHukH aedopmupyemoro TBepaoro tena (CrutomHas cpena. Buasl BHEITHUX CHII,
TEH30p HanpsHKEeHUH. YpaBHEHUs JBUKEHHSI M PpaBHOBECHUS B KOMIIOHEHTaxX TEH30pa
HanpspkeHuid. Tenzop aedopmarmu. OO600meHHbt 3akoH ['yka. YpaBHEHHS yIpyroro
paBHOBECHS U JABM)XEHUs B nepeMenieHusx). Pacripocrpanenue ynpyrux BosiH (/lBa Tuma BOJIH.
[ToBepxHocTHbie BoiHBI Penes. Bonubl JlsiBa). Omnpenenenue HanpsKeHHM B 3€MHOW Kope U
nutocdepe.

1) OmnpeneneHue BeKTOpa IOJHOTO HANpPSOKEHUsT B 3aJaHHOM TOYKE Ha IUIOILAJKE,

o o 2 2
KacCcaTCJIbHONW K HNUJIMHAPUYCCKON IOBCPXHOCTHU y +z" = 4 IIpH 3aJaHHBIX KOMIIOHCHTAX

TEH30PA HAIIPSDKEHNUS;
2) Haiitu Harpy3ky, KOTOpOH COOTBETCTBYET 3aJaHHasi (DyHKIUS HaNpsHKEHUI, HampuMep,

qo(xl,xz): Axl4 + Bx;‘_

3) UccnenoBaTh 3a4a4y KpydeHuUs Ui IPU3MaTHUYECKOro Opyca, SJUIMITUYECKOTO CEUEHUSI.

Pa3zpgen 5

VYcinoBust TekydecTH U ynpoyHeHHs. OCHOBHbIE COOTHOIICHHS TEOPUHM IUIACTUYECKUX
nepopmanuii. OCHOBHbIE COOTHOIIECHHUS TEOPUHM IUIACTUUECKUX TeueHuM. J(mHamuyeckue u
CTallMOHApHbIE KOHTAKTHblE 3a7aud. MoJaenu KOHTAaKTHOIO B3auMOJEHCTBHUS (YCIOBHS B
o0nacTu KOHTakTa). MeTonbl peuleHHs] CTallMOHAapHBIX KOHTAaKTHBIX 3adad. [IpumeHenue
MHTErpajbHbIX IPeoOpa30BaHUil B HEOIPAaHUYEHHBIX U MOJYyOIPaHUYEHHBIX 00JacTsIX. MeTo bl
pElIeHNs HEeCTAllMOHAPHBIX KOHTAKTHBIX 3aday. [lepexoa OoT TMHAMHYECKHUX K CTallMOHAPHBIM
3aJlayaM ¢ MOMOIIbIO IPUMEHEHUs TpeoOpazoBanus Jlamnaca.
1) IlpuMeHeHue UHTETpaJIbHBIX TPEOOpPa30BaAHU;
2) YucneHHoe oOpallieHue UHTErpajibHbIX MpeoOpa3oBaHMmii;
3) HaxoxxneHue pelieHHe OJHOPOAHBIX YPAaBHEHUU CTaTMUECKONM TEOPUM YIPYTrOCTH B
cllydae IJI0CKOr0 HaPsHKEHHOTO COCTOSIHMUS,
4) Pacuer HanpspKeHUH B 3aJaHHOW TOYKE TMOJIYINIOCKOCTH B CIIy4ae 3aJJaHHOW HA TPAHMUIIC
JIOKQJIbHOM Harpy3ka, IeUCTBYIOLIEH MO YIJIOM.

Pa3znen 6

3ajauu O TpPEUIMHE U KECTKOM BKJIIOUEHUHM B YIPYroW mnoJiyorpaHudeHHoi cpene. Kpurepun
paspyuienus (3Hepreruueckuil kpurepuit I'puddurca, cunoBoil kpurepuit pBuHa. DaemMeHTbI
Teopun «BUpycoB» BubOpompouyHoctu (Dopmyna berrn. OCHOBHBIE COOTHOLIEHUS MEXIY
HanpsLKeHUSIMHU U nepeMenenusMu. Kitaccuukanust «BupycoB» BUOPOIIPOYHOCTH).
1) Mopaenp OGeCKOHEUHOM IJIACTUHBI €JUHUYHOM TOMIIUHBI C LEHTPAJbHON MONEepeyHOoi
TPELIUHOM;
2) OrmpeneneHre KPUTUYECKOM CXKUMArOLIEH CUJIbl Ui CTEPXKHSA C  ILIapHUPHO
3aKpEIJICHHBIMU KOHIIAMU;
3) Onmnpenenenne MakCUMaJbHOIO Mporuda B CcepeluHE PaBHOMEPHO HarpyXKeHHOU
KBa/IpaTHOW IJIACTHHBI, JBE€ CTOPOHBI KOTOPOIl CBOOOIHO OMEPTHI, a JIBE IPYrUe 3aleMIICHbI
MeTto0M bybHoBa-I"anepkuHa;
4) MopenupoBaHue IPOCTEUIINX «BUPYCOB» BUOPOIIPOYHOCTH.

Pa3zpen 7

Meto1 MaTeMaTUyecKOTro MOJIEIUPOBaHUS B 3KOHOMHKE. HekoTtopble mMojenu (pUHAHCOBBIX U
SKOHOMMYECKHUX IMPOLEcCCOB (MOJAEIb pAaBHOBECHS PBIHOYHONM OSKOHOMHKH, MaKpOMO/JENb
SKOHOMHUYECKOTO POCTa, MOJENb pekiambl). Mozaens rimobansHoro passutus Jx. @oppectepa.
Ilotoxn wn pe3epByapbl. MojaenupoBaHue HKOHOMHYECKMX B3aMMOJEHCTBUU. Moaenu
3amas3apiBaHusa. Mojenb NpPOU3BOJACTBEHHO-COBITOBOTO KOMILIEKCA (IIPOU3BOJICTBO, CKJIa]
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ONTOBOIl TOProBIIM, CKJIAJ PO3HUYHOM peanusauuu). MojaenupoBaHue AMHAMUKH Pa3BUTHUSA
ropojga. OmnucaHue W aHajdM3 OCHOBHBIX XapaKTEpUCTUK (NpeAnpusitus, XKuwiod QoHy,
HaceJeHue).

1) Peanuzauus npocreiiieii MoJenu peKiiaMbl;

2) Peanuzanus MoJeld TOHKH BOOPYKEHU;

3) Peanuzaumst Monenu 3ama3/iblBaHUS IEPBOrO MOPSAAKA Ui MOCTOSHHOTO BXOJHOTO

CUTHAJIa;

4) Peanuzanus Mojenu 3amna3fblBaHUs IEPBOrO MOPSAAKA Ui HUMITYJIbCHOTO BXOJHOTO
CUTHAJIa;

5) Peanuzaumst mojnenei 3amazibIBaHUS CTapLIMX MOPSIKOB Ul HMOCTOSIHHOTO BXOJHOTO
CUTHAJIa;

6) Peanuzauust Moaenelt 3ana3ipIBaHUsI CTApIIKX MOPSIKOB ISl UMITYJIbCHOT'O CUTHAJIA.

Pa3znen 8

MonenupoBanue ciaydaiiHbix coObITHil. [loTokM ciydaiiHbIX coObiTHil. [loTOKM ciydaiHBIX
coObITHIl ¢ mocneneiictBueM. MMHUTaMOHHBIE MOJIENM CIOKHBIX JAMHAMHYECKHUX CHCTEM.
OcHoBHble TOHATHS. [IpUHIIUIIBI U METOABI TOCTPOEHUS UMUTALIMOHHBIX MO/JIEJIEH.

1) Ouenka mapamMeTpoB CIy4aitHOTO MPOIIECCa;

2) OrueHuBaHUE MapaMETPOB IPU HATMYUU OLIMOOK U3MEPEHUS;

3) OOpaboTka 1 aHaW3 Pe3yIbTATOB CPEICTBAMH MaKeTa Statistica.

Pa3znen 9

AJIFOpI/ITMI/I3aIII/I5[ MaAaTEMATHYCCKUX MO)IGJ'IG?I HJ'IaHI/IPOBaHI/Ie MAalIWHHBIX OSKCIICPUMCHTOB.
O06paboTka 1 aHaNN3 PE3yIHTATOB MOJACIUPOBAHUSI.

1) O6paboTka u aHam3 pe3yabTaToB cpeacTBamu Excel;

2) O6paboTka 1 aHaIu3 pe3y/IbTaTOB cpercTBaMu nakera Matlab.

2.3.2 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
VY4eOHbIl M1aH HE TPEeIyCMaTPUBAET KYPCOBBIX PabOT MO JaHHOW JUCIUTIIINHE.

2.4 IlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecneYeHHsl JJIsi CAMOCTOATEIbHOI padoThI
00y4aromuXxcH 1Mo JUCUMIJIMHE

[Tepedyenn yueOHO-METOIUUECKOTO 0OECTICYCHUS JUCIIUTLTHHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 |[ToarotoBka K Tekymiemy| 1.babemko B.A., ITapnosa A.B., baGemko O.M., Epnokumosa O.B.
KOHTPOJIXO, IIOArOTOBKA MaremaTHuueckoe MOJCIIUPOBAHUE SKOJIOTMYECKUX IIpoueCcCoB
MH/IMBHlyaIbHBIX 3aa—|PACTIPOCTPAHCHHS  3arpA3HSIONIMX  BEIICCTB. KpacHogap: W3n-Bo
Ky6I'Y, 2009.

2.ManukoB P.®. OCHOBBI MaTeMaTHUECKOTO MOICIHpPOBAaHHUSA. M.:
lopstgast muaums-Temekom, 2010. 368 c. [DnekTpoHHBIH pecypc]. -
Pexxum mocryna: https://e.lanbook.com/book/5169.

3. IOnonu B.. MartemaTudyeckue MOJETH E€CTECTBEHHBIX HAayK.
CII6.: JIans, 2011. 336 c. + [DnekTpoHHBIN pecypc]. - Pexxum gocryna:
https://e.lanbook.com/book/689.

HUU

Y4eOHO-METOIMYECKHME MaTepUualbl UIsl CaMOCTOSITEIBHOW pabOThl OOy4aIOIIUXCS W3
YHUCJIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocraBisitoTcst
B JopMax, alalTUPOBAHHBIX K OTPAHUYCHUSM UX 370POBbSI U BOCTIPUATHS HHPOPMALIUH:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

10



— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B Iie4aTHOU Qopwme,

— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

JList JIAL ¢ HapylmeHns MU OTIOPHO-JBUTaTEIbHOTO alapara:

— B IIe4aTHOU Qopwme,

— B JOpMeE DIIEKTPOHHOTO JTOKYMEHTA.

HaHHBII\/’I MNEPCUYCHbL MOXKCET OLITH KOHKPCTU3HUPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.

2.5 CamocrosiTe/IbHOE H3yYeHUEe Pa3/1e10B JUCHUILINHBI

Lenbto caMocTOSTENHbHOM pPAOOTHI SIBISIETCA YriIyOJieHWEe 3HaHHi, MOJyYEeHHBIX B
pe3yibTaTe ayIUTOPHBIX 3aHITHH, BHIPAOOTKA HABBIKOB MHIAUBUAYAJIbHON pabOThl, 3aKpeIlICHUE
HAaBBIKOB, COPMUPOBAHHBIX BO BpeMs J1a00PaTOPHBIX 3aHATUH.

IIpumepHbIe 3a1aHNS I CAMOCTOSATEJIbHOH PadoThI

1. Pewuumsw 3a0auy ¢ ucnonvzosanuem cpeocme Matlab

X),%;),i =1,2,3

[lycth pyHKIMN (%, Hu v (5, x,,%3) SIBJIIIOTCSI TAPMOHMYCCKUMHU.

[Ipu xakom yciioBuu HopmyIibt

e
Oox;

1

_ 2 2 2 _ .2 2 2 _
u =0+ —a)—, r =x,+x,+x;, a=-const

OTIPEIEIISAIOT PEIIEHNE OJTHOPOIHBIX ypaBHeHul Jlame?
2. Pewuums 3a0auy c ucnonvsosanuem cpeocms Matlab.

Ilycts u, v, w — KOMIIOHEHTBI BEKTOPA NEPEMEIIEHHUs], YAOBJIETBOPSAIOIIME OJIHOPOIHBIM
ypaBHeHusM Jlsime. TlokazaTs, uto QyHKIUU

1 ou oOv (Gu ij—
S =2u———|y| —— |+z| ——
20-v)|" oy ox 0z 0x )|
1 ov ow u ov)]
, =2 z| ——— |- X| ———
2(0-v)| \0z Oy oy Ox
O, =2w 1 6u+6v ow

+—z| —+—+—
2(l-v) \(Oox oy oz
SIBJISTFOTCSI TAPMOHUYCCKUMU.
3. Pewuums 3a0auy c ucnonavzosanuem cpeocms Matlab

HaiiTu o0miee penienne oJHOPOIHBIX YpPaBHEHUIN CTATUYECKOM TEOPUU YIIPYrOCTH, CUUTAS
HAIPsHKEHHOE COCTOSIHUE IUIOCKUM, T. €. O, =0,, =04, =0

4. Pewuums 3a0auy c ucnonvzosanuem cpeocms Matlab
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Haiitn 00muii BUJ IJIOCKOTO HAIIPSYKEHHOTO COCTOSAHMSA (0, =0,, =0, =0) B
UWIMHAPUYECKON CUCTEME KOOpIuHaT (7,¢,z ), IPH YCIOBUU, YTO

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

5. Pewuums 3a0auy c ucnonvzosanuem cpeocms Matlab

HccnenoBaTh HOpMajbHbIE MOJABI KpPYIJIOW MeMOpaHbl € 3aKperyieHHbIM KpaeM. [locTpoutsb
n300paxkeHuss MEMOpaHbI TP Pa3IMUHbIX HOPMaJIbHBIX KOJEOAHUSIX.

Hepeqeﬂb BOIIPOCOB V1A CaAMOIIOATOTOBKH

Paspean 1.
Urto noHHMaeTcs o] MaTeMaTHYeCcKoil MOJeNbi0?
Kakune Monenu Ha3pIBaAIOTCS TMHAMHUYECKUMU (CTATHYECKUMHU)?
Kakue monenu Ha3pIBaloTCA JETEPMUHUPOBAHHBIMU (CTOXaCTHUECKUMHU)?
Uto monmnMaetcs noj TepMHHOM '"Bepuduraius moaenu"?
[IpuBeaute npuMepsl, IEMOHCTPUPYIOIINE YHUBEPCAILHOCTh MAaTEMaTHUECKUX MOJeel
Y IPUHLUIT aHAJIOTHH.

Nk wh =

Paspnean 2.
1. IlepeunciuTe OCHOBHBIE JTalbl MAaTEMaTUYECKOTO MOJEIUPOBAaHUS (HU3MUECKOTO
nporecca.
[IpuBenuTe nmpuMep NpocTENIE MOIEIN OJTHOPOJHBIX OIYJISALNAMN.
3anuiuTte ypaBHeHHe BosbTeppa Moienu XUIHUK-KepTBa.
Cohopmynupyiite nuddepeHranbHbli 3aKOH COXpaHEHHsI BEIIeCTBa.
[Tpuseaute hopmyibel mpssMoro u o6parHoro npeodpazoBanus dypee.
[lepeunciure ocHOBHBIE CBOMCTBA MpeoOpazoBanust Dypobe.
[Ipuseaure hopmyibl npsMoro u odpatHoro npeodpazoBanus Jlamaca.
[lepeunciure ocHOBHBIE CBOICTBA TpeoOpa3zoBanus Jlammaca.
C kako# Lenbl0 MHTErpajbHble MpeoOpa3oBaHUs MPUMEHSIOTCS K HadyajlbHO-KPaeBbIM
3aayam?
10. Jlns1 yero BBosATCS 6€3pa3mMepHbIe nepeMeHHbIe?

A A Al

Paspnean 3.
3anumuTe ypaBHeHHE TP Py3uu ¢ ydeToM Jerpajaiuy BEIecTBa.
3anuiuTe ypaBHEHHE IepeHoca ¢ Y4eTOM I'PaBUTAIIMIOHHOTO OCEIaHMsl.
[IpuBenuTe ypaBHEHHE, ONMHUCHIBAIONICEC HECTAIIMOHAPHBIN (YCTAHOBHBIIHICS) IMPOIIECC
pacnpocTpaHeHus: IPUMECHU € YUETOM IepeHoca u Judpys3uu.
[IpuBennTe OCHOBHBIE THUIIBI IPAHUYHBIX YCIOBUH HA MOJCTUIAKONIEN TOBEPXHOCTH.
B uem 3akitouaercs ujes MeToa pa3phIBHbIX pelIeHUN?
Cdhopmynupyiite TeopeMy o akropuzanui QyHKIUU B BUJIE CYMMBI (IIPOU3BEACHHUS).
3anumute ypaBHeHne Bunepa—Xomnda.
Haiite onpeeseHue armnpoKCUMaIuu pa3HOCTHOM 3aga4eit HUCXOTHOM
g epeHnnaibHON 3a1a4H.
9. [aiite onpeneneHne yCTOMYMBOCTHA PA3HOCTHOM CXEMBI.
10. Yto Takoe KOHCEpBAaTUBHAS Pa3HOCTHAs cxema?

w =

XN

Paznea 4.

UYTto Takoe crutomHas cpeaa’?

Cdopmynupyiite 3akoH ['yka.

3aHI/IHH/ITC ypaBHCHI/ISI IBWXXCHUA U paBHOBGCI/ISI B KOMIIOHCHTAax T€H30pa HaprI)KeHI/II\/’I.
3anuiuTe ypaBHEHHUS YIPYTOro paBHOBECHS U IBUKEHUS B IIEPEMEIICHUSIX.

el e
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5. IlpuBenuTe OCHOBHBIE THIIBI TPAHUYHBIX YCIOBHIA.

6. IlpuBenute mpumepbl ypaBHEHHl, ONMUCHIBAIOIIMX CTAlMOHApHbIE U HECTAI[MOHAPHbIE
IIPOLIECCHI B IeOPMUPYEMOM TBEPJOM TEJIE.

7. Jlns dyero craBATCA yCIOBHS U3IY4EeHUS?

8. CdhopmynupyiiTe MPUHIIMI TPEIETHHOTO MOTJIOMICHHUS.

9. Hamumute ycnoBue usirydeHus 3oMMepdernbia B TpEXMEPHOM CiTydae.

10. BosiHBI KaKuX THUIIOB PAcIPOCTPAHSIOTCS B A€(POPMHUPYEMBIX TBEPABIX TeIaX?

Pazpea 5.

UYro Takoe ynpyras aedpopmanus?

Urto Takoe mactuyeckas nedopmarus?

Cdhopmynupyiite ycioBUs TEKY4ECTH.

UYro Takoe ynpounenue? Chopmynupyite ycaoBusi ypouyHEHUS.

UTto Ha3pIBaeTCs MIACTUUYECKUM T€YCHHEM?

Y10 Takoe KOHTAKTHBIE 3a1a4u”?

[IpuBeaute nmpocreiime NpuMepsl CTAIMOHAPHBIX U HECTALIMOHAPHBIX 3aa4.
[IpuBeaute nmpuMeps! ycaoBuil B 0071acTU KOHTAKTA.

Kakum o0pa3om MOKHO IEpelTH OT HECTAllMOHAPHOW K CTAal[MOHAPHOM 3a1aue?
0. KakoBbl ~ yclOBUSI NpPUMEHEHHUSI HMHTErpajJibHOro  npeodOpaszoBanuss @Dypbe B
HEOTrPaHUYEHHBIX U MOJIYOTrpaHUYEHHBIX 001acTIX?

SOk W=

Pa3znen 6

1. TlocraBbre 3amauy 00 YCTAaHOBUBUIMXCS aHTUIUIOCKMX KOJIEOAHUSX  YHOPYroro
MOJIYIPOCTPAHCTBA, BbI3BAaHHBIX BUOpaIeil BHYTPEHHEN MJIOCKON TPEUIUHBI.
Cdhopmynupyiite kputepuii ['puddurca.

B uem cocrout kpurepuii pazpymenust Mpsuna?

Urto Ha3pIBaIOT BUPYCOM "BUOpOIpoYHOCTH".

[IpuBeauTte npuMepsl BUPYCOB "BUOPOMPOUYHOCTH" IEPBOIO U BTOPOIO PoOJIa.

Nk

Pa3zpen 7.

B uem cocrout uaest Metosia MOTOKOBBIX Juarpamm?

3anuiuTe ypaBHEHHE YPOBHS.

3anuiuTe ypaBHEHHE TEMIIA.

Kak Monenupyrorcs 3ana3/ipIBaHus.

PaccmoTputre mpumep 3ama3qbplBaHus BTOPOrO MOpSAKAa JJI UMITYJIBCHOTO BXOJHOTO
YCIIOBHSL.

Nk wbh =

Pa3pea 8.

UYro Takoe ciaydaiiHble BenuunHbl? [IpuBeauTe npruMepsl 3aKOHOB UX pacHpeesICHuUs.
Kak onpeaenstorcss napaMeTpbl SMOUPUYECKUX pacipeiesieHnit?

Urto Takoe cTaTUCTHYECKas MPOBEPKA CTATUCTUUECKUX TUIIOTE3?

Ha3oBuTe OCHOBHBIE TPUHLUIIBI IOCTPOEHUS UMUTALIMOHHBIX MOJEIICH.

[IpuBennTe MeETONBI MAaTEMATHYECKOW CTaTUCTHKH, HWCIOJIb3YEMBbIE JUISl aHaau3a
pe3ynbTaTOB UMHUTALIMOHHOTO MOJIEIIMPOBAHUS.

Nk W=

Pa3zpen 9.

Urto noHUMaeTcs 01 AIropuTMU3aluuen moaenu?

Onuiure TEXHOJIOTUYCCKYIO LCIIOYKY BBIYHUCIWUTCIBHOIO 3KCIICPUMEHTA KaK CpCACTBa
pEeIICHHMA CIOXKHBIX IIPUKIIAAHBIX 3a1a4.

3. KakoBa posb MallMHHOTO 3KCIIEPUMEHTA B Mpoliecce BepupUKauu MOJIen?

N —
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4. Tlepeuncnute BuIbl (PaKTOPOB B UMUTALIIOHHOM 3KCIIEPUMEHTE.
5. IlpuBemuTe nmpumep peanu3alvi TEXHOJIOTMHM MAaTE€MaTHYeCKOTO0 MOJEIUPOBAHUS JIs
peuieHus MpoCTON 3a/1a4l MEXaHUKH.

3. O6pa3oBaresibHbIE TEXHOJIOTHHU

B cootBerctBuu ¢ tpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBL [IPe1ycMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpoLiecce CIEAYIOIIMX 00pa30BaTENIbHbIE TEXHOJIOTMU: YTEHHUE
JEKUMNA C HCIOJIb30BAaHUEM MYJIBTUMEIUIHBIX TEXHOJIOTH; METOJ MalblX TIpymm, paz0op
MPaKTUYECKUX 3ajad.

[IporpaMma 1o IUCHMIUIMHE MpEIyCMaTpUBAET HCIOJb30BaHHWE B Y4eOHOM Ipoliecce
CIIEAyIOIKUX  00pa3oBaTeibHbIE  TEXHOJOTMU: YTEHHE JIEKIMH C  HUCIHOJIb30BaHHUEM
MYJbTUMEIUINHBIX TEXHOJIOTHI; paboTa HaJl UHIMBHUYaJbHBIMH 3a/JaHUSIMU C UCIIOJIb30BaHHEM
MaKETOB MPUKIIATHBIX MPOTpaMM, pa300p KOHKPETHBIX CUTYallui HA MPAKTUYECKUX 3aHATHUIX.

KoMmbroTepHble TEXHOJIOTHMH MPEJOCTaBISIOT CPEJICTBA PAa3HOIUIAHOBOTO OTOOpa)KeHUS
QJITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.

[Toaxon paz3bopa KOHKPETHBIX CUTYAIMI IIMPOKO UCIIONb3YETCs KaK IpernojaBaTesieM, TakK
u OakajlaBpaMH BO BpeMs JICKIIM W aHajiu3a pe3ylIbTaTOB CaMOCTOSITEIBHON pPabOThL. ITO
00yCIIOBJIEHO TEM, YTO B IPOLIECCEe MOAEIUPOBAHUS YacTO BCTPEUAIOTCA 3a/1ayH, JJIs KOTOPBIX
€IMHBIX N0JIX0/10B He cylecTByeT. [Ipu nccnenoBaHuy U perieHny KakJ 10l KOHKPETHOH 3a1aun
UMeeTCsl, Kak IPaBWJIO, HECKOJBKO METOJIOB, a 3TO TpelOyeT pa3dopa M OLIEHKH LIEJOoH
COBOKYITHOCTH KOHKPETHBIX CUTYaIHii.

[Ipu 00ydyeHnH UCTIONB3YIOTCS CIIENYIOINE 00pa30BaTEIbHbIE TEXHOJIOTHHU:

— TexHonoruss KOMMYHUKAaTUBHOrOo oOOydeHUS — HampaBlieHa Ha (QOpMHUpOBaHUE
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH CTY/I€HTOB, KOTOpas sBJIsAETCS 6a30BOM, HEOOXOAMMOM AJist
a/JlanTanuy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— TexHonoruss pa3zHOypoBHEBOTrO (Iu(pdepeHIUPOBAaHHOIO) OOyYeHHsS — MpelnoJiaraetT
OCYILIECTBJICHUE ITO3HABATEIbHON JEATEIbHOCTU CTYAEHTOB C Y4YETOM HX HMHAWBHIYyaJbHBIX
CHOCOOHOCTEHN, BO3MOKHOCTEM M HMHTEPECOB, MOOLIPSS WX PEaTU30BbIBATH CBOM TBOPUYECKUI
noteHuuan. Co3gaHue M HCMOJIb30BAaHUE JTMATrHOCTHUYECKUX TECTOB SIBJSETCS HEOTHEMJIEMOM
YacTbhIO IAaHHOM TEXHOJIOTUH.

— TexHonoruss MOJylIbHOrO OOydeHUsS — MpelycMaTpuBaeT JIEJICHHE COJAEpP KAHUS
JUCLMIUIMHBI HAa JOCTAaTOYHO ABTOHOMHBIE pa3felsibl (MOIYJIM), WHTEIPUPOBAHHbIE B OOl
Kypc.

— HWudopmanmonno-kommynukanuonusle Texnonorun (MKT) — pacmupsitor pamxu
00pa30BaTeIbHOTO TMpoliecca, MOBbIIIAsi €ro MPAKTHYECKYI0 HANpaBJIEHHOCTb, CIOCOOCTBYIOT
MHTEHCU(UKALMU CAaMOCTOSITEJIbHOM pabOoThl Y4YalluXCs U IOBBIILIEHUIO [103HABATEIbHON
AKTUBHOCTH.

— UHTepHeT-TeXHONOTMH — TMPEAOCTABISIIOT IIUPOKUME BO3MOXKHOCTH ISl  IOMCKA
uH(popmaLuy, pa3pabOTKU HAyYHBIX IPOEKTOB, BEICHUS HayYHBIX UCCIEIOBAHUM.

— TexHonoruss MHAUBUIYyalIU3alUUd OOY4YEHHS — IOMOTaeT pPEeaJu30BbIBaTh JHUYHOCTHO-
OpUEHTUPOBAHHBIM TMOJAXOJA, YYWUTHIBAs WHIUBUAYAJIbHbIE OCOOEHHOCTHM U NOTPeOHOCTH
yUalxcs.

— [IlpoexTHass TexHOJOTMS — OpPHUEHTUPOBAHA HA MOJCIUPOBAHHE  COIMAIBHOTO
B3aUMOJICHCTBUSL yJalllUXCsl C II€JIbI0 pElIeHUs 3a/Jayd, KOTOopas OIpeAesseTcss B paMKax
npodeccruoHaIbHOM MOATOTOBKH, BBIACISS Ty WM HHYIO IPEIMETHYIO 00J1acTh.

— TexHonoruss oOyuyeHUss B COTPYIHUYECTBE — peaiu3yeT HJACI0 B3aUMHOI0 OOy4yeHwus,
OCYILECTBIISII KaK HMHAMBHUIYaJIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIICHHE
yueOHBIX 3a7a4.

— TexHonoruss pa3BUTUS KPUTUYECKOTO MBIIUIEHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHON KPUTHYECKHM OTHOCHUTHCS K HH(OpMaIuu, yMEHHUIO
oTOMpaTh MH(POPMAIIHIO JIJIST PEIICHMS TIOCTABJICHHOM 3a/1a4H.
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KoMmmnekcHoe ucnosiab30BaHUE B y4eOHOM MPOLECCE BCEX BBIIIEHA3BAHHBIX TEXHOJOTUMN
CTUMYJUPYIOT JHYHOCTHYIO, HWHTEJUICKTYyalbHYI0 AaKTHBHOCTb, Pa3BHBAIOT IO3HABATEIBHBIC
MIPOLIECCHI, CMOCOOCTBYIOT (HOPMHPOBAHUIO KOMIIETEHIMH, KOTOPBIMU JIOJDKEH 00Ja1aTh
OyIylni CIIeHAIUCT.

OcHOBHBIE BUBI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIIOYAIOT B CEOS:

— paboTa B MabIX rpynnax (KOMaHA€) — COBMECTHas JI€ATEIbHOCTh CTYJCHTOB B I'pYIIe
0/ PYKOBOJACTBOM JIMJEpa, HANpaBiCHHAs Ha pelleHue oO0Iie 3amaud myTéM TBOPYECKOTO
CIIO’KEHUS PE3YJIbTaTOB HHIMBHUIYaTbHON PaOOTHI WICHOB KOMAHIIBI C JEJICHHEM ITOJTHOMOYHHA H
OTBETCTBEHHOCTH;

— aHaTU3 KOHKPETHBIX CHTYallud — aHAIM3 PeajbHBIX MPOOJIEMHBIX CHUTYyaIlUil, HMEBIINX
MECTO B COOTBETCTBYIOILEH 00JIacTH MpPO(ecCHOHATBHON AeATEeIbHOCTH, U MOUCK BAPUAHTOB
Jy4IIUX PELICHUN;

— pPa3BUTHE KPUTHYECKOTO MBIIUICHHUS — 0Opa3oBaTelbHasi NESITEIbHOCTh, HAIlpPAaBICHHAS
Ha pa3BUTHE y CTYACHTOB Pa3yMHOTO, PE(PIECKCHBHOTO MBIILIICHHS, CIIOCOOHOTO BBIJBHHYTH
HOBBIE HJICH U YBUJETH HOBBIE BO3MOYKHOCTH.

[logxon pa3bopa KOHKPETHBIX 3aJad W CUTyalUd LIMPOKO HCHOJBb3YyEeTCAd Kak
MperoIaBaTelieM, TaK W CTYJCHTAaMH BO BpeMs JICKIHH, JTAaOOPaTOPHBIX 3aHSATHH M aHAIN3a
pe3ynbTaTOB CaMOCTOATEIHLHON pabOThl. DTO OOYCIOBIEHO TEM, YTO MPH HCCICIOBAHUU H
pELICHUH KaXXJI0M KOHKPETHOM 3aJaud HMMEETCs, KaK IpPaBUJIO, HECKOJIBKO METOJOB, a 3TO
TpedyeT pa3dopa v OIEHKH IEJIOH COBOKYITHOCTH KOHKPETHBIX CUTYaIIH.

Bun Hcnones3yeMble HHTEPAKTUBHBIE 0Opa3oBare e Obmee
TEJIbHBI
Cemectp M p P KOJIMYECTBO
3aHATHAA TEXHOJIOTUHA
JacoB
KommnbroTepHble 3aHTHS B peKUMaX B3auMOJEHCTBUA
7 JIP «MpenoaaBaTeilb — CTYACHT» U «CTYJIEHT — CTYJEHT)» 14
(paznenbr 2-3)

C TOUYKM 3peHHsI NPUMEHSEMBIX METOJOB HCIOJIb3YIOTCS KaK TPaJULMOHHbIEC 3aHATHUS,
TaK ¥ WHTEpPaKTHWBHAs II0Jada Marepuanga C MyJbTHMEIUUHOW cuctemoi. KommbrorepHbie
TEXHOJIOTUM B JAHHOM Ciydyae 00ecredyrBalOT BO3MOXKHOCTh PAa3HOILJIAHOBOI'O OTOOpa)KE€HUS
QITOPUTMOB M JEMOHCTPAallMOHHOIO Marepuana. Takoe codeTaHue IT03BOJIAET ONTHUMAIbHO
HCII0JIb30BaTh OTBEJACHHOE BPEMSI U PACKPbIBATH JIOTUKY U COJEPKAHUE AUCLHUIIIUHBL.

Lene n1adopamopnozo 3anamua — HAYYUTh NPUMEHATH TEOPETUYECKUE 3HAHUSA IIpU
pElIeHUH KOHKPETHBIX 3a/1a4. JJabopaTopHble 3aHATHS IPOBOAATCS B KOMIIBIOTEPHBIX Kilaccax.

Tewmbl, 3aaHUsl U BOMPOCHI JUIsl CAMOCTOSTEIbHONW pabOThl MpHU3BaHbl CcHOPMHUPOBATH
HABbIKM [OMCKa HMH(OpPMAIMH, YMEHUS CaMOCTOSTEIbHO pacIIUpsAThb U YIIIyONATh 3HAHMUS,
MIOJIy4Y€HHBIE B X0/1€ 1a00PATOPHBIX 3aHATUH.

JUisg Ui ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbsSI IIPEYCMOTPEHA OPraHU3alus
KOHCYJIBTAIIUM C UCIOJIB30BAHUEM AJIEKTPOHHOMN ITOYTHI.

JList AL ¢ HapyIEeHUsAMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JList AL ¢ HapyIIEHUsIMHU CITyXa:

— B IIeUaTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JList JIAn ¢ HapylmeHnssMHM OTIOPHO-JBUTaTEIbHOTO alapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUig Ui ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMU 37J0POBbsSI MIPEIYCMOTPEHA OpraHMU3alius
KOHCYJIBTAIIU} C UCIIOJIB30BAHUEM 3JIEKTPOHHOU MTOYTBHI.
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JlaHHBII\/’I MNEpCUYCHbL MOXKET OBITH KOHKPETU3UPOBAH B 3aBUCHMMOCTU OT KOHTHHI'CHTA
00yJaronuxcs.

4. OueHoO4YHbIE U METOAUYECKHE MATEPHAJIbI

4.1 OneHo4Hble cpeacrea aJIst TERKyHIero KOHTPOJA ycneBaeMoCTn u
HpOMe)KyTO‘IHOﬁ arrecranmu

VY4eOHast AeATENHOCTh MPOXOJUT B COOTBETCTBUH C rpadMKoM Y4eOHOTO Ipolecca.
[Ipouecc camocTosATenbHON pPabOTHl KOHTPOJMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUH U
WHIMBHUAYyAIbHBIX KOHCYNIbTamuil. CaMmocTosiTenbHast paboTa CTyJEHTOB MPOBOAMUTCS B (opme
W3YYCHHS OTACIBHBIX TCOPETHUSCKUX BOIPOCOB TIO MPeIjIaraeMoit JInTeparype.

OIIGHO‘-IHBIG cpeacTtBa MpEAHA3HAYCHBI I KOHTPOJIA M OLCHKHU 06p330BaTeJ'H)HI)IX
JOCTHXKEHUH 00y4aroImuxcsi, OCBOMBLIUX MTPOrpaMMy y4eOHOM AUCHUIUIHHBIL.

O1eHOYHBIC CPEJICTBA BKIFOYAIOT KOHTPOJILHBIC MaTePUANIBI JIJIS IPOBEACHUS TEKYIIEro
KOHTPOJISA B (hOpMe KOHTPOJIBHBIX PabOT, 3a4CTHBIX 33JJaHUH 1 MPOMEKYTOYHOH aTTeCTALMY B
dbopme 3a1aHui K 3a4ETYy.

OIICHOLIHBIC cpeacTtBa JUCHUINIIMHBI COCTOUT M3 CPEACTB TCKYLIECTO KOHTPOJIA KOHTPOJIA
(cm. ciucok 1abopaTopHBIX pabOT) M HTOTOBOM aTTecTaluy (3a4eTa).

B Ka4ueCTBEC OLICHOYHBIX CpeacTB, HCIIOJIB3YEMBIX JJIA TCKYHICTO KOHTPOJIA
YCIIEBaEMOCTH, TpEIIaraeTcsi IMepedeHb BOMPOCOB, KOTOPBIE MPOpadaTHIBAIOTCS B IIPOIIECCE
OCBOCHHUS Kypca. JlaHHBIH TepevYeHb OXBAaTHIBACT BCE OCHOBHBIC pa3Jeibl Kypca, BKIIOUast
3HAaHUA, MOJIYy4YaCMbIC BO BpEMiA CaMOCTOSTEIILHOMI pa6OTBI. KpOMC TOI'0, BaXXHBIM 3JIEMCHTOM
TEXHOJIOTUW SIBJISIETCS. CaMOCTOSITENIFHOE pEUICHWE CTYyACHTAaMH W CcAada 3aJaHuil. OTo
MOJTHOCTBIO MHAWBUAYyalbHas Qopma oOyueHus. CTyAEHT pacCKasbIBaeT CBOE peIICHUE
MIPEI0/1aBaTeIt0, OTBEYACT HA AOMOIHUTEIHHBIC BOTIPOCHI.

OmeHka yCHeBaeMOCTH OCYIIECTBISIETCS IO  pe3yabTaTraM: CaMOCTOSITEIBHOTO
BBIIIOJIHCHU AL J'[a60paT0pHI)IX pa60T, YCTHOT'O ompoca npu caade BBITIOJIHCHHBIX
CaMOCTOSITENIbHBIX 3a/laHUM, UHIMBUIyalbHBIX JJa0OPAaTOPHBIX 3aJaHUil, OTBETa Ha 3auere (A
BBIABJICHHA 3HAHHWA U IIOHUMAHHA TCOPECTUUCCKOIO MaTcpuralia )II/ICI_[I/IHJ'[I/IHBI).

CprKTypa OLICHOYHBIX CPEACTB TeKleIeﬁ H l'lpOMe)KyTO‘-IHOﬁ aTrecTanmmu

CooTBercTBHE KOMIIETeHIM, GOPMUPYEMBbIX IPH U3YYEHUH JUCHUIIMHBI, 1 BUT0B
3aHATUH

[Tepeuenn Bunpl 3ansaTrii
. @opMBI KOHTPOJIA

KOMIICTCHIMK | J[a6, | TIp. | KCP | CPC

OIlIK-1 + + + |- Omnpoc mo pesynbTaraM CaMOCTOSTEIHLHOMN
paboThI;
— Omnpoc mno pesynapTaTtaM JabOpaTOPHOU
paboThI;
— Omnpoc 1o pe3yabTaTaM  BBIIOJHEHUS
WHIUBUIYATBHBIX 3a/IaHUN;
— 3auer

I1K-2 + + + |- Omnpoc mo pesynbTataM CaMOCTOSTEILHOMN
paboThI;
— Omnpoc mno pesynapTaTaM JabOpaTOPHOU
paboThI;
— Omnpoc 1o pe3yabTaTaM  BBIIOJHEHUS
WHIUBUIYTBHBIX 3a/IaHUN;
— 3auer
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TunoBble KOHTPOJIBHBIC 3aJaHUsI HWJIU HHbBIC MaTepHualbl, H606XOI[I/IMI)Ie AJIsA
OICHKH 3HaHI/II71, yMeHHﬁ, HABBbBIKOB M (l/l.]'l]/l) OonbITa ACATECJIBHOCTH, XapPaKTCPU3YIOIIUE
3TalbI (l)OpMHpOBaHI/Iﬂ KOMIIeTEHIINIi B nmpouecce 0OCBOCHUs 06pa30BaTeJ’leOI7I MnmporpaMmmabIl

Ipumepbl HHAUBUAYATBLHBIX 32IaHU

JIist cTaTMdecKo 3a7ja4y O PaCpOCTPAHEHUH 3arPA3HSIOIINX BEIIECTB

dp ¢ (d9 &)
@(x,L)=0
d¢(x,0)

oy

I71I€ U— CKOPOCTh BETPa IO OCU X, V —I0 OCH , M — Ko3duuuent nuddy3un B HanpapIeHUH

ocu x 1 ), M - MOIIHOCTh TOYCYHOI'O HMCTOYHHKA, xl,o n y/o — KOOpAWHATbl TOYCHHOT'O

HCTOYHUKA.
Bapnanr 1

1. TlocTpoiiTe rpaduky OpUrMHaNa pelIeHUs sl Pa3IMYHbIX 3HAYEHHM MapamMeTpoB 3aiadd,

UCXOJsl U3 TOrO, YTO NpeodpazoBanue dypbe penieHns uMeeT BUI;

Me'@ M=) o k, (L - ) kshk,y—k,chk,y

0<y<
b= sz k] sh kzL _kZ ch kzL e
Meiaxoekl(y_YO) sh k2 (L —y) k] sh k2y0 _k2 ch kzyo y>y
vk, kyshk,L—Fk, chi,L ’ 0
v +4p(pa” ~iau
rﬂeklzl’ k2:\/ ( )_
2u 2u

Pemenne ncxoqHOM 33124 MOKHO IOJIy4HUTb, IIOCTPOUB YUCIEHHO 00paTHOE IpeoOpa3oBaHue
dypse:
0

1 —iax
(D(X,y)=%_|‘®(a,y)e da .

—00

2. IlocTpoiite pemenue 3agauu (1) METo10M MaTPUUHOM MPOTOHKU M CPABHUTE €r0 C PEIICHUEM,
[IOJIyYEHHBIM B IIEPBOM 3aJaHUH.

Bapuanr 2

1. TlocTpoiiTe rpaduky OpUrMHaNa pelIeHUs sl pa3IMYHbIX 3HAYEHHM MapamMeTpoB 3aiayd,

UCXOJsl U3 TOrO, YTO NpeodpazoBanue dypbe penienns uMeeT BUI;
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Me'@ M=) o k, (L - ) k shk,y—k,chk,y

0<y<
o= sz k] sh kzL _kZ ch kzL e
Meiaxoekl(y_YO) sh k2 (L —y) k] sh k2y0 _k2 ch kzyo y>y
sz k] sh kzL _kZ ch kzL ’ 0
v +4p( e’ —iau
rﬂeklzl’ k2:\/ ( )_
2u 2u

Pemenne ncxoqHOM 33124 MOKHO IOJIy4HUTb, IIOCTPOUB YUCIEHHO 00paTHOE IpeoOpa3oBaHue
dypse:

0

1 —iax
(D(X,y)=%_|‘®(a,y)e da .

—00

2. Ilocrpoiite pemenne 3amaun (1) metomom 3elaenss U CpPaBHUTE €ro C peEIICHHEM,
IMOJIYYCHHBIM B IICPBOM 3aJIaHUU.

HpI/IMeprlﬁ NnepeICHb BOIIPOCOB, BLIHOCUMBIX Ha 3a4Y€T

1. IlonaTHe MaTeMaTUYECKOW MOJEIH KaK CpEACTBA OTPAKEHUS PEAJTbHOrO MUpa.
[Tapametpsl u xapakrepuctuku. Kiaccupukanus moaenei.

2. Mopenu OLIEHKH 3arps3HEHUS] OKPYKAIOIIEH CPEIbI.

3.  OcHOBHOE ypaBHEHUS NepeHoca U AMPpQy3un npumecu. I'paHuHbIE YCIIOBUS KpaeBOU
3a/1a4yu TEOpUHU pacrpocTpaHeHus: 3B (3arps3Hsiomux BemecTB). MoAeIupoBaHue Pa3IMIHbIX
TUTIOB UCTOYHUKOB 3B

4. IlpumeHeHUE UHTETpaANbHBIX IPe0Opa30BaHU K pelIeHHIO0 3a/1a4 nepeHoca 3B

5. Meroa pa3pbIBHBIX pelICHUN

6. Merozpl crMBaHUs

7. Bepuduxamus monenu. CpoiicTBa peleHuil ypaBHeHUs mepeHoca. MccnenoBaHue
MOBEJICHUS PEIICHUs B Pa3IUYHBIX HampaBiaeHUsAX (x>0), (x<0)

8. MogenupoBaHue IUIOMIAHBIX BBIOPOCOB 3arps3HSIOMIMX BellecTB. Pemenue 3anau
pacIpOCTpaHEHMsI 3arpsi3HSAIOLIETO BEIIECTBA C YYETOM OCENaHHWs Ha PAa3HOTHUIIHBIE
ITOACTUJIAFOIIUE TIOBEPXHOCTH

9. Bsenenue 0e3pa3MepHBIX MapaMeTPOB MPU PEILIEHUH 3aJa4 pacrnpocTpaHeHus 3B

10. daxropuzauus QyHKIMI B BUIE CyMMBbI

11. daxropuzanusa GyHKIMI B BUIE NPOU3BEACHUS

12. Meton Bunepa-Xomnda perienusi UHTErpaibHbIX YpaBHEHHM

13. HMnTterpasibHble ypaBHEHUs CBEpPTKU. MeTo bl pereHus

14. TlpubnuxeHHOE pellIeHNe CUCTEM MHTETpalbHbIX YPAaBHEHUH 3a7a4 pacnpoCTpaHEHus
3B a5 pa3HOTUITHBIX MOJICTUIIAIOLINX TOBEPXHOCTEN

15. BapuanMoHHO-pa3HOCTHBIE METOJ/bl pelieHus 3anad nepeHoca u auddysuu 3B.
[IpuMenenne MeTo1a paciieIieHUs PY PEIICHUH 3a1a4 rnepenoca u guddysuu 3B

16. Beenenue B MexaHUKy JAepopmupyemoro TBepaoro Ttena. Hampspkenus u
nedopmanuu

17. Casi3p Mexly HanpspKeHUsIMU 1 JepopManusamu. O0o01eHHbIH 3akoH ['yka

18. VYpaBHeHus aBuxeHus nedopMupyeMoro tBepaoro reaa B popme Komn

19. VpaBHeHus aBmxenus nehopMupyeMoro TBeporo teia B popme Jlame

20. KonTtakTHBIE 3aJa4¥ B3aUMOJCHCTBHS 3JIEMEHTOB KOHCTPYKIUI

21. Metonpl pelieHns KOHTaKTHBIX 3a/1a4
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22. Mojenu pa3pyuieHus. 3ajadya o BKIIOUEHUHU B YIIPYroM Teje

23. 3apaua o TpeuHe B ynpyrom Tene. Kpurepuu pacnpocrpaHeHus TpeluH
24. MojenupoBaHHe CIOKHBIX CUCTEM. MaTemMaTHuecKrue MOIETN B 3KOHOMHUKE
25. Meron notokoBbIx nuarpamm @oppecrepa. YpaBHEHHUS YPOBHEN U TEMIIOB
26. MojenupoBaHue 3ana3blBAHUN Pa3IMUYHOTO MOPSIKA
27. Monenb mpon3BOICTBEHHO-COBITOBOTO KOMILIEKCA

28. XapaKTepuCTHKU CiIydalHbIX mepeMeHHbIX. OOmias

cX€Ma CTaTHCTHYCCKOI'O

MOJCINPOBAHUA

29. MonenupoBanue ciydaidlHbIX sBieHUN. O1ieHnBaHNne
30. Br1GopouHbIil METOT
31. Drambl CHCTEMHOTO MOJCIHPOBAHMS. AJITOPUTMHUBAINS MaTEMAaTUYECKUX MOJICIICH

IIpuMmepsl 3a1a4 1JIA 3a4eTa

Onpenenuthb

MOJIOCY  peryispHocTd W (akTopu3oBaTh B BHJIE  CYMMBI:
1

Klo)= .

(@) (o2 +4)a +64)

OnpenennTh TMOJOCY PEryISIPHOCTH ¥ (PaKTOpU30BaTh B
2
a”+9

BUAC IPOU3IBCACHUAA:

K(lo)=——F"
(@) 2,507 +3a+1
2
1

@akTopu30BaTh B BUJIE NPOU3BEACHUA: K (oc) = %65.

o+ 2o+

+20+5)a’ +4

daxTopu30BaTh B BUE IpousBeneHus: K ((x) = ((0(2 R “ l()xix 5 1))

o~ + 6o+ o +

Ompenenuth 00JaCTh PETYIAPHOCTH H  (DAKTOPH30BAaTh B BHUAC IPOU3BEICHUS:

K(o)= ; !

o’ +IXOc2 +4oc+5)'

Ctpykrypa ¢oHIa OLIEHOUYHBIX CPEACTB VIS TEKYIIel U MPOMEeKYTOUHOM aTTecTallun

. HauMenoBanu HOYHOT
Koa kouTpoaupyemoii AUMCHOBAHHE OULCHOTHOTO
Ne KonTtpojupyembie pazaenbl CpeacTBa
KOMIeTeHIuU (HJIU ee -
n/n (TeMbI) AU CHUTNIHHbI gacTn) Texyumii | IlpomMexyTouHas
KOHTPOJb arrecranusda
OGIIIIE BOMDOCHL MOLCIADOBAHH HIMK-1.2 (06.016 A/30.6 31.3)
1 m P ISP WIIK-1.3 (40.001 A/02.5 3u.1) oJIP Bx3(1)
MIK-2.1 (06.016 A/30.6 3u.3)
MopnenupoBaHue SKOIOTHIECKUX WIIK-1.6 (06.016 A/30.6 ¥.1)
2 P HIIK-1.7 (40.001 A/02.5 Tx.2) u3 Bx3(2-6)
IPOLECCOB U CUCTEM MIIK-2.1 (06.016 A/30.6 31.3)
MOJICIH ¥ METO/IbI OLICHKH HIMK-1.6 (06.016 A/30.6 V.1)
. HIIK-1.7 (40.001 A/02.5 Ta.2)
3 3arps3HEHHS aTMOC(EpBI, BOIHOM HIIK-2.1 (06.016 A/30.6 31.3) us, on3s Bx3(7-9)
Cpeibl ¥ TIOBEPXHOCTH 3EMJTH UIIK-2.6 (06.016 A/30.6 V.1)
MIIK-2.10 (40.001 A/02.5 Ta2)
Mi‘TeMaTﬂquKHe MOZ€EIH B HIK-2.1 (06.016 A/30.6 31.3)
CeWCMOIIOTHH. HIIK-1.6 (06.016 A/30.6 V.1)
4 HIIK-1.7 (40.001 A/02.5 Ta.2) OJIP Bx3(10-16)
HIIK-2.1 (06.016 A/30.6 31.3)
HTIK-2.4 (40.001 A/02.5 3u.4)
MIIK-2.6 (06.016 A/30.6 V.1)
Mozenu B3aHMOACHCTBHA HIIK-1.6 (06.016 A/30.6 ¥.1)
5 | anemenToB KOHCTpYKIHit HIIK-1.7 (40.001 A/02.5 T1.2) on3 Bx3(16-21)
MIK-2.1 (06.016 A/30.6 3u.3)
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N HaumeHOBaHHe OLIEHOYHOI0
Kona konTposupyemoii
Ne Koutpoaupyemblie pa3aesibl cpencTBa
KOMIeTeHIIUU (HJIU ee -
n/n (TeMbl) AU CHUNIHHbI aacTm) Texyumii | IlpomMexyTouHas
KOHTPOJb arrecranusda
WIIK-2.4 (40.001 A/02.5 3u.4)
MIIK-2.6 (06.016 A/30.6 Y.1)
Mopenu paspyurenus UIK-1.6 (06.016 A/30.6 V.1)
MIIK-2.1 (06.016 A/30.6 31.3)
6 WIIK-1.7 (40.001 A/02.5 Ti.2) on3 Bk3(22-23)
WIIK-2.4 (40.001 A/02.5 3u.4)
MIIK-2.6 (06.016 A/30.6 ¥.1)
MonenupoBaHrue SKOHOMHUYECKUX
ACTHp MIIK-1.6 (06.016 A/30.6 ¥.1)
7 CUCTCM. Teopm{ ITIOTOKOBBIX MIIK-1.7 (40.001 A/02.5 Ta.2) Oﬂp BK3(24-2 7)
muarpamm Doppecrepa HUIIK-2.1 (06.016 A/30.6 31.3)
CTaTUCTHYECKHUE METOIBI MOJIC- MIIK-1.6 (06.016 A/30.6 Y.1)
8 JMPOBAHUS. UTIK-1.7 (40.001 A/02.5 Tn.2) OJIP Bk3(28-30)
MIIK-2.1 (06.016 A/30.6 31.3)
JTarnbl CHCTEMHOT'0 MOACITHPO- MIIK-2.1 (06.016 A/30.6 31.3)
Banus. [IpoBenenue sxcnepuMeH- MIIK-1.2 (06.016 A/30.6 31.3)
TOB Ha MOJEIIIL. MIIK-1.3 (40.001 A/02.5 31.1)
9 MIIK-1.6 (06.016 A/30.6 ¥.1) OJIP Bx3(31)
MIIK-1.7 (40.001 A/02.5 Tn.2)
WIIK-2.4 (40.001 A/02.5 3u.4)
MIIK-2.6 (06.016 A/30.6 Y.1)
MIIK-2.10 (40.001 A/02.5 Ta.2)

Cokpamenust: OJIP — omnpoc mo pe3yiabraraMm JiaboparopHoil pabotTel, OM3 — ompoc 1o
pe3yibTaTaM WHIUBHAYAILHOTO 3ananus, /[//43 — npencTaBiIeHHe WHIMBUAYAILHOTO 3aJaHUs,
TP — tunioBo# pacuet, Bk3 — BOIIPOCHI K 3a4ETy.

HOKa3aTeJII/I, KPUTECPHUHU A HIKAJIA OHCHKHA C(l)OpMHpOBaHHLIX KOMIIeTeHI U

CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TNIAHUPYEMbIM pe3yJbTaTaM

Koo u 00y4YCeHHS M KPUTEPUSAM UX OLICHUBAHUS
HAMMEHOBaHNE IIOPOT OBBII 0a30BBII | IPOJIBUHYTHIN
KOMIICTCHIINU Ornenka
3auTteHo
IIK1 Cnoco0en pemiath akTyajJbHble U 3HAYUMbIE 33a4H NPUKJIATHOH MATEMATHKHU U
UHGopMaTHKH
3Harh: 3uamoe: ciocoObI MCIONb- | 3Hamb: CHOCOOBI MCIOJNbB- | 3Hamb: CIIOCOOBI HMCIOJb-
gfggél';}]s) Hrfg;\?;? 30BaHUS  COBPEMCHHBIX |30BAaHUSI COBPEMEHHBIX Me-|30BaHUSI COBPEMEHHBIX Me-
Has obnacts mpuiiax-| METOJOB UL PCILCHUS | TOLOB JUISL PELICHHS HAy4-|TOMOB JUIS PCLICHUs Hayd-

HOH  MaTeMaTHKH
UH(POPMATHKU

HIIK-1.3 (40.001
A/02.5 3u.1) Hemn wu
3aladd  MPOBOJMMBIX
HCCIIEIOBAaHUI U pa3pa-
60TOK, 3HaUMMBbIC 3a71a-
YM MPUKIAJHOM Mate-

u

MaTHKu W UH(pOpMa-
THKHA

Ymemn:

UIIK-1.6 (06.016

A/30.6 Y.1) Ananuzu-
poOBaTh BXOJHBIC [aH-
HbBIC [pPH  PEIICHUH
3aja4 B 00JacTH IIpu-
KJIaJIHOM MaTeMAaTUKH U
UH(POPMATHKU
Braoemy:

WMK-1.7 (40.001

Hay9IHBIX U MPAKTHICCKIX
3a/Ja4; OCHOBHBEIC TIPUH-
LUIBI BEIOOpA METOMIOB U
CPEICTB M3YYCHHS MaTe-
MaTUYEeCKOM MOJIENH;
0a30BbIC MAKeThl MpPHU-
KJIAIHBIX TMPOTPaMM, HC-
MOJIb3yeMbIe  TIPH
CTPOCHUU MOJEIEH

I10-

Ymemw: crpouth MaTema-
THYECKUE MOJEIN W HH-
TEpIPEeTUPOBaTh Pe3yib-
TaThl

Bnaoems: HaBBIKAMH aHa-

Jin3a, COITIOCTaBJICHUA

HBIX W  TPaKTHYECKUX
3aja4; MPHUHIUIBI BhIOOpa
METOJI0B CpencTB
H3y4YEHUs] MaTEeMAaTH4ECKON
MOJIENIM; OCHOBHBIE IIOJIXO-
bl K BepU(UKAIUK MOJIe-
JIell U OLICHKE 3aTpaT Ha UX
peanu3anuo; MakeTbl MpU-
KIAJHBIX TMPOTPaMM, HC-

MOJIb3yeMbIe TPU TIOCTpOe-

u

HHUU MOJeEJIEH

Ymemw: crpouth MaTema-
TUYECKHEe MOJAEIN MU Olle-
HHUBAaTh WX aJIeKBAaTHOCTE;
cofiepxaTeIbHO HHTEpIpe-

HBIX W TPAKTHYECKHUX
3a/1a4; MPHHIHUIBI BhIOOpa
METOJI0B CpencTB
H3y4YEHUs] MaTEeMAaTH4ECKON
MOJIENN; COBPEMEHHEIC
MOIXOJbl K BepU(pUKALIUU
MOJIENEN M OIIEHKE 3aTpar
Ha UX peaIN3aIUIO; MMaKEThI
NPUKIATHBIX  MPOrPaMM,

HCIIOJIb3YEMBIC npu

u

IIOCTPOEHUU MOJIENEN

Ymemw: crpouth MaTema-
TUYECKHEe MOJAETH U OlIle-
HHUBAaTh WX aJICKBaTHOCTE;
cofiepxaTeIbHO HHTEpIpe-
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Koo u
HaVMEHOBaHUE
KOMIIETEHIIHU

CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TNIAHUPYEMBIM pe3yJbTaTaM
00Yy4eHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS

MOPOrOBbIN

0a30BbIit

| IIPOJIBUHYTHIN

Orenka

3aureHo

A/02.5 Tn.2) Ilposene-
HUe HabmoneHuit u
HU3MEpEeHuil, cocraBie-
HHE WX OIMCaHUH |
(dbopMynupoBKa  BBIBO-
OB  IpH  aHanu3e
pelleHnii 3a1a4  Ipu-
KJIaJHO MaTEMaTUKH H
UH(POPMATHKU

HIIK-1.8 (40.001
A/02.5 Np.2) Hesirens-
HOCTb,  HAINpaBJECHHAs
Ha  pelleHue  3ajad
aKTyaJbHBIC W 3HAYH-
Mble 3aja4yd IMpPHUKIa-
HOH MaTeMaTHKd H
UH(POPMATHKU aHa-
JIMTHYECKOIO  XapakTe-
pa, TMpPEeAIoIararImx
BbIOOp ¥ MHOroo0pasue
aKTyaJIbHBIX  CIIOCOOOB
peleHus 3a1a4

pe3yabTaToB TeopeTu-
YECKUX U MPAKTUYCCKUX
HCCIIEIOBAHUIl B TIpel-
METHOH  obmacTh;  Oc-
HOBHBIMHU METOAaMHU HC-
CIICTIOBAHHSI Marema-
TUYECKHUX MOJICIEH;
HaBBIKAMH; HWHTEpIIpeTa-
IIHH PE3yJbTATOB, HAaBbI-
KaMun HUCITIOJIB30BAHU
0a30BBIX IaKETOB TMPHK-
JJaAHBIX TIIporpamMm Jjid
obecrieueHusl  mpoiiecca
MOJICTPOBAHUS

Obyuarowuiics
NoKA3bIBAe
JIOCTATOYHBIN YPOBEHB
3HaHUH yueOHOr0
MaTtepuaia, He B MOJTHOM
o0BeMe BIIaJIEET
HpaKTI/I‘IeCKI/IMI/I
HaBBbIKAMH, YyBCTBYET
ce0s HEyBEpeHHO TMpH
aHaJIN3¢ MaTeMaTHYCCKOM
mozaenud. B orBere He
BCera MPUCYTCTBYET
JIOTUKA, apryMEHThI IpH-
BJIEKAIOTCS HEAOCTATOYHO

HE

BECKHE. Ha
IMOCTAaBJICHHBIC  BOIIPOCHI
3aTpyIAHSCTCS c
OTBETaMH,  IOKa3bIBaeT
HEJIOCTAaTOYHO TIyOoKHe
3HaHUA.

THPOBATh PE3YJIbTAThI

Bnaoemv: HaBbIKAMHM aHa-
JIN3a, COIOCTABIICHHUS U
00001IeHHS ~ PEe3yNIbTaTOB
TEOPETHUYCCKUX M IPAKTH-
YyecKUX HCCIed0BaHUM B
MpeaAMEeTHOH o0iacTu; oc-
HOBHBIMH METOaMH HCCIIe-
JIOBAHMSI MAaTEMAaTHYECKHUX
MOJICIEH; HaBBIKAMH
COZIEP)KATEIBHOM  MHTEp-
MpeTauu pe3y/IbTaTOB;
HaBLEIKAMM HCITONB30BaHUS
MaKeTOB MPHKJIATHBIX MPO-
rpaMM Ui OOCCIICUCHHS
MpoIecca MOICTUPOBAHUS

Obyuaiowuiicss nokasvieaem
JIOCTATOYHBIN YPOBEHB
npo)eCCHOHAIbHBIX  3Ha-
HHUM, HO JONYCKaeT HEKO-
TOpbIE HETOYHOCTH W TIOT-
pemHoctu. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
IPaMOTHO  HCIOJB3YIOTCA
MPEIMETHBIE TEPMHHBI, HO
B OTBETE MPHCYTCTBYIOT
HE3HAYUTEIbHBIC OMINOKH.
Bompochl, 3aJ1aBacMble
MperoiaBaTeneM, HE BBI-
3BIBAIOT CYIIIECTBEHHBIX
3aTpyAHECHUM.

THPOBATh PE3YJIbTAThI

Braoemv: yBepeHHO HaBBI-
KaMHM aHaiu3a, COIOCTaB-
JIEHUS H 000011IeHUs
pe3yabTaTOB  TeOopeTHdec-
KX M TPAKTUYECKUX HC-
CIIEIOBAaHUN B NPEAMETHOMN
o0nacTu;  COBPEMEHHBIMH
METOJaMH  UCCIIEOBaHUS
MaTeMaTHUYECCKHX MOJCTICH;
HaBbIKAMH  COJEpXKaTelb-
HOM MHTEpIpeTanuu pe-
3yJbTaTOB; YCTOMYHMBBIMU
HaBbIKAMH HCITOb30BaHUS
MaKeTOB MPUKJIATHBIX MPO-
rpaMM JUis  oOecreueHHs
MpoIecca MOIENUPOBAHUS

Obyuarowuiics
nokasvlgaem HE TOJIBKO
BBICOKHUI YPOBEHb

TEOPETUYECKUX 3HAHUM 10
JTUCLMIUINHE, CcBOOOIHO
olepupyeT MOHSATHIMH, Ka-
TErOpusIMH, TPUHIIUTIAMH,
HO ¥ YMEET aHAJIM3UPOBAThH
CIIOXHBIE 3aJjauyd  MaTe-
MaTHUYECKOTO  MOJEIHUPO-
BaHUs, YBS3bIBATH 3HAHUS,
MOJTy4eHHbIE MPH H3YICHHH
pa3MYHBIX  JWCIHILIHH.
OTBeT MOCTPOEH JOTHYHO,
MaTepHan n3naraercs
YEeTKO, SICHO, apry-
MEHTHUPOBAHO,  T'PaMOTHO
UCTIONB3YIOTCS ~ TEPMHUHBI
MaTeMaTHYECKOH  (PHU3UKH.
Ha Bompocel  orBedaer
YBEPEHHO, IO CYIIECTRY.

ITIK-2 Cnioco6eH akTHBHO Y4acTBOBAThH B HCCJICTIOBAHUMA HOBBIX MATEMATUYECCKUX MO}IeJ’[eﬁ B €CTCCTBCHHBIX

HayKax
3name: 3unamo: TeMaTudeckue | 3nams. CHOCOOBI | 3Hamb: TOAXOABI K BEpHU-
WIIK-2.1 (06.016] .o reppre HICIIOJIB30BAHUS ¢dukanmu  Momened U
A/30.6 3u.3) Tpenver- 1 A
Hast o6nacts 1 meroxs| AHPOPMAIIMOHHEIE PECyp- |COBPEMEHHBIX METOJ/IOB|OIlEHKE 3aTpaT Ha WHX
MAaTeMaTHIEeCKOro  Mo-|Chl; COBPEMEHHBIE TEHJ/IEH- |IUTS PEUIeHUs] HAYYHBIX M| peajn3aluio;
ACTUPOBAHMA B €CTCCT™| [y pasBUTHS HAYYHBIX HM|IPAKTHYECKHX 3a/1a4;
BEHHBIX HayKax . MaKEThI MPUKJIATHBIX
HUIIK-2.4 (40.001| TIPMKIAIHBIX TOCTHKEHUH | IPUHLMIBI ~ BbIOOpA  Me-

MPOrpaMM, HCIOJIb3yEeMbIC
A/02.5 3u.4) Meromsl|B 00JIACTH MaTEMaTHYEC-|TOJOB U CPEACTB U3yUCHHS porp ’ y .
NpOBEIeHNs  DKCTIEpH- MIPH IOCTPOCHUH MOJIEIeH

MEHTOB M HaOMIIOCHHUIA,
06001enus u 06paboT-
ki  uHbOpMAIMU B

KOro MOJACIMpPOBaHMA,

Ymemu: CTPOUTH

MaTEeMaTU4EeCKON MOJIEIH;

Ymemw:  comepxaTenbHO

Yumems: HCIOIB30BaTh
3JIEKTPOHHBIC OUOIMOTEKH
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CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TNIAHUPYEMBIM pe3yJbTaTaM

Kon u 00y4YCHHMS M KPUTEPUSAM UX OLICHUBAHUS
HAVMMEHOBaHNE IIOPOT OBBII 0a30BBIH | IIPOJIBUHYTHIN
KOMIIETEHIIUH Ornenka
3auTteHo
HCCITE/IOBAaHHN  HOBBIX | MaTEMAaTHYECKHE MOJEIH U |MHTEPIPETUPOBATH JUTS YTTyOJICHUS 3HAHUM 110
MaTEMaTHUYCCKHUX MOJC- . > .
» OIICHUBATh UX |pe3yIbTaThl, OPTaHU30BATh|IPEIMETHOM obnacrw;
JICH B CCTCCTBCHHBIX o
HayKax aJICKBaTHOCTh; 3¢ EeKTHUBHBIHI MTOMCK | IIJITAHUPOBATh 3TAIlbl CO3/1a-
Vmemo: nH(pOopManum MO|HUST W BepUHKAINH
NIIK-2.6 (06.016 Brnaoems: HaBbIKAMH aHa- o
. - MPEIMETHON 00JIACTH; MOJICITH
A/30.6 Y.1) Ananmzu-|JIN3a, COIIOCTABJIEHUA U
POBaTh BXOIHBIC NaH-|0Go0IIEHUS  Pe3Yy/IbTaTOB| Brademb: HaBBIKAMH pa-|Biademsv: HaBbIKAMU OLICH-

Hble IIpU IPOBEICHUU
HCCIIEIOBAaHUNA  MaTe-
MaTHYECKUX MOJeNel B
€CTECTBEHHBIX HayKax

Bnaoemsy :

WUMK-2.10  (40.001
A/02.5 Tn.2)
IMpoBenenue  Habiro-

JIeHUH M H3MEepeHuil,
COCTaBJIEHHE MX OITHCa-
HUH U (HOpMyIHpOBKa
BEIBOJIOB TP TIPOBEJIE-
HUH HCCIIEOBAaHMUHI
MaTeMaTHYECKUX MOJIe-
JIei B €CTECTBEHHBIX
HayKax

TEOPETUYECKUX M IPAKTH-
YeCcKUX HCCIEIOBAaHUM B
MpeAMEeTHOH o0JacTH; oc-
HOBHBIMH METOJIaMU HCCJIe-
JIOBaHUS H  MaTeMaTH-

YECKUX MOJCINCH;

Obyuarowuiicss nokasvieaem
HE JOCTAaTOYHBIA YpPOBEHb
3HAHUH y4eOHOro u
JICKITMOHHOTO ~MaTepuala,
HE B TIIOJIHOM o0O0beMe
BJIAZICET  MPAKTUYCCKUMHU
HaBbIKaMH, YYBCTBYET
ce0s1 HEYBEPEHHO IPH aHa-
nse YpaBHEHUI
MaTeMaTHYeCKOH (DU3HKH.
B orBere He Bcerna
MPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  MPHUBJICKAIOTCS
HEJ0CTaTO4YHO Beckue. Ha
[TOCTaBJICHHBIE  BOIPOCHI
3aTPYQHICTCSA C OTBETaMH,
MMOKa3bIBaCT HEIOCTATOYHO
ITyOOKHE 3HAHMSL.

6otbl ¢ mH(DopMmanmel u3
Pa3IMYHBIX  MCTOYHUKOB
(meyaTHBIX, 3JEKTPOHHBIX,
CETEBBIX); HaBbIKAMU
COIEPXKATENIbHOM ~ MHTEp-
MIpeTaruu pe3yabTaToB

Obyuaiowuiicss nokasvieaem
JIOCTaTOYHBIN YPOBEHb
npodecCHOHANBHBIX ~ 3Ha-
HHUM, HO JOIYCKAEeT HEKO-
TOpbIE HETOYHOCTH H TIOT-
pemHocTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
IPaMOTHO  HCIIONB3YIOTCA
MpeAMETHBIE TEPMHUHBI, HO
B OTBETE IMPHUCYTCTBYIOT
HE3HAYUTEIbHBIC OIIUOKH.
Bompocksl, 3aJlaBacMble
MperoaBaTeneM, He BHI-
3BIBAIOT  CYHIECTBEHHBIX
3aTPyAHECHUM.

K{ BBIYMCIUTEIBLHON CIIOXK-
HOCTH MOJIEIN; HaBBIKAMHU
HCIIONB30BAaHUSI  IMAKETOB
MPUKJIATHBIX porpamMm
JUTS 00eCIIeUCHUs IIporiecca
MOJICITUPOBAHHUS

Obyuaiowuiicss nokasvléaem
HE TOJIBKO BBICOKUI
YpPOBEHb  TEOPETUYECKUX
BHAHWH 110 JUCIUILINHE,
CBOOO/IHO orepupyer
[MOHATUAMHU, KaTErOpUSIMH,
MPUHLIMIIAMHA U TeOpeMamu
YpaBHEHHMI MaTEMaTHYECKOU
¢Gm3uKM, HO M yMeer
AQHAJIM3UPOBATH  CIIOXKHBIC
3ama4y, yBS3bIBATh 3HAHMS,
MOJTy4eHHbIE TIPU N3YUEHUU
PasIUYHBIX  JTUCIMILUINH.
OTBEeT MOCTPOEH JIOTUYHO,
MaTepua M3naraercs
YETKO, SICHO, apry-
MEHTHpPOBAHO,  I'PaMOTHO
VICIIONB3YIOTCSI  TEPMUHBI
MaTeMaTHYECKOH  (U3UKH.
/leMOHCTpUpYyETCsS TOYHOE
MCIIOJIB30BAHUE  HAy4YHOU
TEPMUHOJIOTHU
CHCTEeMaTH4eCKH
[PaMOTHOE U JIOTUYECKH
MpPaBIWIIBHOE  M3JIOKEHHE
0TBETa Ha BOIPOCHI

4.2 MeToanueckue MaTepUaJibl, ONPECACIAIOIINE NMPOUEAYPLI OUCHUBAHUA 3HaHHﬁ,

YMeHHUi,

HAaBbIKOB

U (wim)

(opMupoBanus KOMIeTEeHIIUI

onbITa

ACATECJIBbHOCTH,

XapaKkTepu3yommx

ITalbI

MeToanueckue PE€KOMEHIAUN K CIa4Y€ 3a4€Ta

B pamkax camocTosiTenbHONW paOOThl CTYAEHT HWHAWBUIyaTbHOE 3amaHue. Kaxmbiid
CTYIEHT BBINOJIHAET paboTy O OJHOM TEME.

22




[lo pe3ynbTaTaMm BBINOJHEHUS 3a/laHUsl TOTOBUTCS Mpe3eHTanus U oryeT. OTueTsl
BBITIOJTHAIOT Ha Juctax ¢opmara A4. CTpaHuIlbl TEKCTa, PUCYHKH, (HOPMYIBI HYMEPYIOT,
PUCYHKH CHA0XalOT MOPUCYHOUHBIMU HaanucsMH. TekcT cieayer nedarats mpudptom Neld c
MHTEPBAJIOM MEXAy CTpokaMu B 1,5 uHTepBasia, 0e3 HEJOMYCTHMBIX COKpalleHui. B koHie
OTYeTa JIOJKHBI OBITH CJIeJIaHbI BHIBOBI.

Otuer J0KeH OBbITh MOJIMCAH CTYACHTOM C YKa3aHHEM JIaThl €€ 0(pOpMIIEHUS.

OT4eTsl, BBITIOJHEHHBIE 0€3 COOI0ICHUs TIEPEUYHCICHHBIX TPeOOBaHMH, BO3BPAIIAOTCS
Ha 0paloOTKYy.

Kpurtepuu BbicTaB/IeHHS 3a4eTa

3auem:

— CHUCTEMAaTHU3HPOBaHHbIE, ITTyOOKHUE U MOJIHBIE 3HAHUS 110 BCEM pa3jieiaM JUCHUIUIMHBI,
a TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJIALINM 3a MPEAEIbl yueOHOU MporpaMMBbl;

— TOYHOE UCITIOJIb30BAHNE HAYYHON TEPMUHOJIOTMM CUCTEMAaTUYECKH I'PAMOTHOE U
JIOTUYECKH IPABUIIBHOE N3JI0KEHUE OTBETA HA BOIPOCHI;

— 0e3ynpeyHoe BiIaJIeCHUE HHCTPYMEHTaprueM yuyeOHOUM TUCIIUIUINHBI, YMEHUE €ro
3¢ (GEeKTUBHO UCIIOJIb30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

— BBIp@)XEHHAsI CIIOCOOHOCTh CAMOCTOSITEJIBHO M TBOPUECKU PEIIATh CIOXKHbBIE TPOOIEMBI
Y HECTAHJIaPTHBIE CUTYaL1H;

— TOJIHOE U TITy0OKO€ YCBOEHHE OCHOBHOM U JIOTIOJIHUTENBHOM JTUTEPATypPhl,
PEKOMEHI0BaHHOM yueOHOM nmporpaMMoi o JUCIUILIUHE;

— YMEHHE OPUEHTHPOBATHCS B TEOPHUAX, KOHLEIMUAX U HANIPABICHUAX JUCIUILINHBI 1
JaBaTh UM KPUTHYECKYIO OLICHKY, UCIOJIb3Yysl HAy4HbIE JTOCTHKEHUS APYTUX JUCIUIUINH;

—TBOpYECKasi CaMOCTOSITENIbHAs paboTa Ha 1a00PaTOPHBIX 3aHATUSAX, AKTUBHOE yJacTHE B
IPYIIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl UCIIOJIHEHUS 3aJaHUii;

—ypoBeHb C(HOPMUPOBAHHOCTH 3asBJIEHHBIX B palOouell mporpaMme KOMIIETEHLUN
COOTBETCTBYET IOPOTOBOMY, 0230BOMY UJIU IPOJABUHYTOMY YPOBHIO.

Hezauem:

— (pparMeHTapHbIE 3HAHUS 110 AUCLHUILINHE;

— OTKa3 OT OTBETA (BBINOJIHEHUSI IHCbMEHHOM paboThl);

— 3HAHUE OT/EJIbHBIX UCTOYHUKOB, PEKOMEH0BAHHBIX Y4EOHON IPOrpaMMoii 1o
JTUCLUIUINHE;

— HEYMEHHE UCII0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJINYMe rpyobIX OINOO0K;

— HU3KUH YPOBEHb KYJIbTYpPHI UCIIOJHEHUS 33IaHUM;

— YpOBEHb C(POPMHUPOBAHHOCTHU 3asBJIEHHBIX B pabouell mporpaMme KOMIETEHLUN HIKE
IIOPOrOBOTO.

5. Ilepeyenb y4yeOHO# JuTEepaTypbl, HHPOPMALMOHHBIX PECYypPCcOB H
TEXHOJIOTUH

5.1 YuebOnas Juteparypa

OcHoBHas JinTepaTypa:

1. HanunoB H.H. Marematnueckoe monenupoBanue. Kemeposo: Kemel'Y, 2014.
98 C. [DnexTpoHHbBIN pecypc]. - Pexum JOCTYyTIA!
http://biblioclub.ru/index.php?page=book&id=278827.

2. ManukoB P.®. OcHoBbl MaTemaTtuuyeckoro MmojenupoBaHusi. M.: [opsuas
munusg-Tenexkom, 2010. 368 c. [Onekrponsslii pecypc|. - Pexum moctyma:
https://e.lanbook.com/book/5169.
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3. IOpoBuu B.M. Maremaruueckue mojnenu ecrectBeHHbIX Hayk. CIIO.: Jlaus,
2011. 336 c. [DnexTpoHHbIH pecypc]. — Pexxum JOCTYyTa:
https://e.lanbook.com/book/689.

I[J'[f[ OCBOCHHA NUCHUINIIMHBI MHBAJIUJAMH W JIMaMU C OrpaHUYCHHBIMH BO3MOKHOCTAMU
3J0POBbA UMCIOTCA U3JaHHA B DJICKTPOHHOM BU/IC B 3J'I€KTpOHHO-6I/I6J'H/IOTC‘~IHBIX CucCTeMax.

Jlono/tHuTe/IbHASI JIUTEpaTypa:

1. bBabemko B.A., ITaBnosa A.B., bademko O.M., EBnoknmosa O.B. MaremaTtuueckoe
MOJICTTUPOBAHUE DKOJOTHUYECKUX MPOIECCOB PACIPOCTPAHEHHS 3arpsA3HSIONIMX BEIIECTB.
Kpacnonap: 13a-so KyoI'V, 2009.

2. HanmnoB H.H. Maremarnueckoe wmoxenupoBanue. KemepoBo: KemepoBckuit
rocynapcTBeHHblil yHuBepcuteT, 2014. 98 c. [OnexTpoHHbI pecypc]. - Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=278827.

3. EwmenssnoB A.A., Bmacoa E.A., Jlyma P.B. HMmurtannonHoe wmojaenupoBaHue
SKOHOMHUYECKUX MporeccoB. M.: @uHaHChI U cTaTucTrka, 2009.

4. 3axapoB HO.B. Maremarnueckoe MOJCIMPOBAHUE TEXHOJOTHUYECKHUX CHCTEM
yae6noe mocobue. Momkap-Omna: [ITTY, 2015. 84 c. [DaekTpoHHsIii pecypc]. - Pexum gocryma:
http://biblioclub.ru/index.php?page=book&id=477400.

5. MaremaTHuecKkiue MOJACIH U BBIYMCIUTEIBHBIN SKCIIEPUMEHT B MPOOIEeMe KOHTPOJIS
Y MPOTHO3a IKOJIOruYecKoro coctosiusa armocdepsl / B.W. Haan, N.D. Haam, P.A. Prickanenxo,
E.IL. SpueBa. Crapomnosib: CKOY, 2016. 376 c. [DnexkrpoHHBIA pecypc]. - Pexxum mocryna:
http://biblioclub.ru/index.php?page=book&id=467018

6. Temam, P. Martemaruueckoe MOJEIMpOBAaHUE B MEXaHUKE CIUIOWIHBIX cpen / P.
Temam, A. Mupausuib. M.: U3garensctBo "JIabopaTopus 3nanuii", 2014. 319 c. [DneKTpOHHBIH
pecypc]. - Pexxum gocryma: https://e.lanbook.com/book/50538.

5.2. llepuoguyeckas JuTeparypa
He ucnons3yrorcs

5.3. UuTepHeT-pecypchbl, B TOM YUCJIEe COBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTteMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

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

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHble 0a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. Hayunas snexrponHas oubnuoreka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypcol cBoOOAHOrO OCTYNA:

1. Mup maremarnueckux ypasHenuit EqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, XuMus, MmareMmaruka. http://www.ph4s.ru/index.html

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

4. CroBapwu u sHIEKIONIe MK http://dic.academic.ru/;

CoOcTBeHHbIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHpopManuoHHbIe pecypebl Kyol'y:
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Cpena moaynpHOTO AHaAMUYecKoro ooydenus http://moodle.kubsu.ru
baza yueOHBIX TI1aHOB, y4€OHO-METOMUECKUX KOMIUIEKCOB, MyOIHKaUil 1 KOHpepeHui
http://mschool.kubsu.ru/

5.4 Hepeqem, I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJb3YEMBIX IIPHA OCYIHECTBJICHUHU
06p330BaTeJ1bHOFO npouecca mo I1MCIHUuIlJIMHE

Ilepeyenb nHGOPMALTMOHHBIX TEXHOJIOT Uil

1. IlpoBepka MHAMBUIYaIbHBIX 3aJaHUM M KOHCYJIBTHUPOBAHHE IOCPEICTBOM 3JIEKTPOHHOM
IIOYTEI.

2. Hcnomnn3oBanue OJICKTPOHHBIX Hpe?;eHTaHI/Iﬁ npu IMPOBCACHUHA JICKIOUOHHBIX u
a00paTOPHBIX 3aHITHA.

3. MHcnoabp3oBanne MaTeEMaTHYECKHUX IAKETOB IIPU BBINIOJHCHUHU WHAWBUAYAJIbHBIX Sa,)laHl/If/'I.

Hepeqem, He00X0AuMOro MnmporpamMmmMHoOro o0ecneueHns

1. Onepauunonnas cucreMa MS Windows.

2. HurerpupoBanHoe o¢pucHoe npuioxenne MS Office.

3. IIporpammHoe o0ecriedeHne JUIsi OpraHW3alMd  YIOPaBISEMOTO  KOJUICKTHBHOTO |
6e3omacHoro aoctymna B HTepHer.

4. Maremarnyeckuil naket Matlab.

6. MeToauyeckne yKazanus JJsi 00y4aroIuXcsi M0 OCBOEHHIO THCIHILINHBI

Tekymue 3aganus (CM. CIUCOK JIaOOPAaTOPHBIX pabOT) JOJDKHBI OBITH B YCTAHOBJIEHHBIE
CPOKHM TIPOJIEMOHCTPHUPOBAHBI CTYACHTOM IIPETIOIaBATEII0 BO BpeMs JIAOOPAaTOPHOTO 3aHSTHS,
OpU 3TOM 3alIUTa TIOKAa3bIBAEMOTO TEKYIIEro 3aJaHusl WM WHAWBHIYAIBHOTO 3aJaHUs
MOJIpa3yMeBaeT JUAJIOT MpEeroJaBaTelsi W CTyAeHTa, B MpOIlecce KOTOPOTO CTYIEHT JOJDKEH
MIPOKOMMEHTHPOBATh TPEACTABICHHBIC PE3yAbTaThl U OTBETUTh HA BOMPOCHI IPEIOoaaBaTels,
€CJIM TaKkoBbIe OynyT uMeThes. [1o pe3ynbraram Oecenpl 3amuiaeMoe 3ailanue uim pabora audo
MPUHUMAETCS, JTUOO JAar0TCsS PEKOMEHIAIMH 10 JOBEACHUIO €€ JI0 HaJIe)KAIIero BHAA, MOCIe
9ero Ha MOCIEAYIONIEM 3aHATHH ITPOUCXOIUT €€ TOBTOPHAS 3aIlUTa.

[louck wuHbOpManuu A8 OTBETOB Ha BOIPOCHL JUISI CaMOCTOATEIbHOW pabOThl H
BBINIOJIHEHUS 33/IaHUN B HEKOTOPBIX CIIydasX MPEIrojiaraeT He TOJIbKO H3y4yeHHE OCHOBHOM
yueOHOM JsuTepaTrypbl, HO M TPUBJICYEHHE JONOJIHUTEIBbHOM JIUTEpAaTyphl, a TaKKe
UCIIOJIb30BaHUE pecypcoB ceTu MHTepHeT.

B ocBoeHuu aucUMIIMHBI MHBAJIUWIAMHM U JIMLIAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHE MMEET UHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTaLUU) —
JOIOJIHUTEIBHOE Pa3bsiCHEHNE YUeOHOr0 MaTepHaa.

WuuBuayanbHble KOHCYJAbTAllMM 10 HPEIMETY SBISAIOTCA BaXXHBIM  (AKTOPOM,
CHOCOOCTBYIOLIUM MHJMBHTyaTH3alUuU O0yYEHHs] U YCTAaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXAy IHpenojaBaTesieM U O00yJarolmMMcs WHBAJIMIOM WIM JIMLOM C OrpaHUYE€HHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI.

7. MatepuajibHO-TeXHHYECKOe obecneyeHme mo JuCIuIInHE

[lo Bcem BuzaM y4eOHOM [€ATENbHOCTH B paMKax JIUCHUIUIMHBI HCIOIb3YIOTCA
ayIUTOPUH, KaOMHETHI U TAO0OPATOPHH, OCHAIIICHHBIE 000PYI0BAHHEM.

Jis  caMmocTosiTeNnbHOM — paboThl  OOyyarouuxcs MPeAyCMOTPEHbl  NOMELIEHUS,
YKOMIUIEKTOBAHHbIE CIIELUATN3UPOBAHHON MeOeIbl0, OCHALIICHHbIE KOMITBIOTEPHOW TEXHUKOU C
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BO3MOXHOCTBIO ITIOAKJIHOYCHUA K CCTU ((I/IHTepHeT» A 00ecIIeueHruEM AOCTYIIa B J3JICKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

MatepualibHO-TEXHUUECKOE 00eCrieYeHHe IMCUUILTUHBI U
No Bug pador
OCHAIIEHHOCTh
1. JlabopaTtopHbie KomnproTepHsIli K1acc, YKOMIUIEKTOBAHHBIM KOMIIBIOTEPAMH C
3aHSITHS JULEH3UOHHBIM TPOTPaMMHBIM OOecre4eHreM, HeoOX0oauMoi
MeOenbIo (JIOCKa, CTOJIBI, CTYIbSA).
(aymuropuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. ['pynmioBsle Aymutopus  UId CEMHHAPCKUX  3aHSATUM, TPYNIIOBBIX U
(MHAMBUAYaAJbHBIE) | MHAMBUAYAJIbHBIX KOHCYJIbTAIHH, YKOMITJIEKTOBaHHbIE
KOHCYJIbTallUU HeoOxoauMoW  mebenbro  (Jocka,  CTOJBI,  CTYlbsl) W
JI€MOHCTPALMOHHBIM 000pYyA0BaHUEM
(ayouropuu: 129, 131).
3. Texymnii Aynutopus JUisl CEMHHApPCKUX 3aHATHN, TEKYIIEro KOHTPOJS M
KOHTpOJIb, MIPOMEKYTOUYHOM aTTeCTaluu, YKOMIUIEKTOBaHHAs HEOOXO0JIUMOM
MIPOMEXYTOUHAS MeOenbio (Iocka, CTOJBI, CTynbs) (aymutopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JINIIEH3MOHHBIM MPOTPaMMHBIM O0ECIICYEHHEM U
BBIX010M B uHTepHET (106, 106a, A301)
4. | CamocrositenbHass | KaOuner  ans  camocTosiTenbHOM — pabOThI,  OCHAILEHHBIH
pabota KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTHIO MOJKIIOYEHUSI K CETU
«HTepHeT», MporpaMMoi IKpaHHOTO YBEIUYEHHUsI, 0OecTIeYeHHbIN
JTOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIHHYIO
Cpeny YyHHBEpPCUTETa, HE0OXOIuMOW MeOenblo (J0CKa, CTOJIBI,
CTYJIbS).
(Ayautopus 102a, yntanabHbIN 3a1).
Peanuszanus kypca npeanosiaraeT HAIMYUE MUHUMAJIBHO HEOOXOAUMOTO Ul peanu3aiu
JAHHOW MpOrpaMMbl TEPeYHs MaTepUalIbHO-TEXHMUECKOrOo OoOecnedyeHus: ayAauTOpHH,

000pyI0BaHHBIE BUICOTTPOCKIIMOHHBIM 000PYIOBAaHUEM IS Mpe3eHTaIui (Iu(poBOM MPOESKTOP,
9KpaH, HOYTOYK); KOMIIBIOTEPHBIE KIJIACCHI JIJIs1 TPOBEICHUS JTA0OPATOPHBIX 3aHATHIA.
KomnbrotepHas noaaepxka yuedHoro npouecca no Hampasienuto 01.03.02 Ilpuknaanas

MaTr€MaTHhuKa

u uHpopmaruka

obecrieunBaeTcs 1o BceM aucuumiuHaMm. Dakynbrer

KOMITBIOTEPHBIX TEXHOJOTUN U PUKIAAHOW MAaTEMAaTUKH, OCHAILIEH KOMIIBIOTEPHBIMU KJIaCCaMU,
YCTaHOBJIEHA JIOKaJIbHAasl CETh, BCE KOMIBIOTEPHI (paKyJabTeTa MOIKIOUYEHbI K ceTu MHTepHerT.
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