MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU ST POCCUIMCKOM
OEJIEPAIINU denepanpHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTEILHOE
yUpeKJIeHUE BBICIIETO 00Pa30BaHUS
«KyOaHCKuit TOCYy1apCTBEHHBIN YHUBEPCUTET
@aKyNIbTET KOMIBIOTEPHBIX TEXHOJIOTUN U MPUKIIAJTHON MAaTEMaTUKHU
Kadenpa ananuza 1aHHBIX U HCKYCCTBEHHOT'O MHTEJUICKTA
Kadenpa npuknagHoit MaTeMaTHKA

«20» masg 2024r.

MATEMATHUYECKOE MOJAEJIUPOBAHUE, YNCJIEHHBIE
METO/AbI U KOMIIVIEKCBI TIPOT'PAMM

Hayunas cnieunansHOoCcTh: 1.2.1. KoMmbloTepHbie HAyKH 1 nH(DOpMAaTHKa
1.2.2. MaremaTtrdeckoe MOJICIMPOBAHUE, YUCIICHHBIC METO/IBI M KOMILIEKCHI IPOTpaMM
(naumernosanue nanpasiennocmu (npoghuns) | cneyuanuzayuu)

®dopma o0ydeHust ouHas (0OYHO-3a04HAsI, 32a04UHA)

Kpacnonap 2024



Pabouas nporpamMma nucuuIuiMHbeI MaTeMaTHUeCKOe MOIEIMPOBAaHUE, YUCIEHHBIE
METO/Ibl U KOMILJIEKCHI COCTaBJIEHA B COOTBETCTBUU ¢ DeslepalibHBIMU T'OCY1apCTBEHHBIMU
TpeOOBaHUSAMU K CTPYKTyp€ MPOTrpaMM IOATOTOBKM HAYUYHBIX W HAy4YHO-TIEIArOTUYECKHUX
KaJpoOB B aCHHUPAHTYype, YCIOBUSAM UX pealu3alli, CPOKaM OCBOEHHUS ATHX IPOrpamMM C
YU4ETOM pa3IM4YHbBIX (GopM 00ydeHHs, oOpa30BaTENIbHbIX TEXHOJOTMH M OCOOEHHOCTEH
OTIEIBHBIX KATErOpuil acHUpaHTOB, YTBEPXKACHHbIMM NpHUKa3oM MHHHCTEpPCTBa
oOpazoBanus u Hayku Poccuiickoit @enepauu ot 20 oktsa0ps 2021 r. Ne 951.

[Iporpammy cocTaBuiI(H):

JI-p Tex. HayK, JOIIEHT, 3aB. KadeIpoil aHaM3a JaHHBIX U UCKYCCTBEHHOTO MHTEJUICKTa
KoBanenko A.B.

4

I-p dus.-mat. HayK, HAyK, TIpodeccop, 3aB. Kageapoi MPUKIATHON MaTeMaTUKU
Yprenos M. X.

Pabouast mporpaMmMa JUCITUTUIHMHBI yTBEPKICHA HA 3ace/laHny Kadeaphbl aHaIU3a JaHHBIX U
MCKYCCTBEHHOT0 nHTeuiekTa mpoTokos Ne 10 ot «20» mas 2024r.

3aBenyromuii kageapoit Kosanenko A.B.

/TO/JHHCL

Pabouast mporpamMma NHCHMIUIMHBI yTBEP)KJIEHA Ha 3acelaHuM Kadeapbsl MpPUKIATHON
MaremMaTuk npoTokoia Ne 10 ot «20» mas 2024r.

3aBenyromuii kadenpoit Kosanenko A.B.

VYTBepkIeHa Ha 3aCeTaHUH YIEOHO-METOAMUECKOM KOMUCCHH (PaKyIbTeTa KOMITBIOTEPHBIX
TEXHOJOTUH W MPUKIATHON MAaTEMATUKHU
npotokos Ne 10 ot «20» mas 2024r.

IIpencenarens YMK dakynsrera KoBanenko A.B.



1. Ilen 1 321291 0CBOEHHS JUCIUILTHHBI
1.1 Hean IuCHUANINHBI

Henabo TUCIUIUIMHBL SBISETCS 00ECTICYCHNE MOATOTOBKHA aCIIUPAHTOB JJIs CAAYU 3a4eTa Io
HAay4YHOU CHeIUalIbHOCTU MaTeMaTH4ecKoe MOJCIMPOBAHUE, YUCICHHBIE METO- JIbl U KOMIUIEKCHI
POrpamMM.

HeJ’IﬂMI/I OCBOCHUS NUCHUILIMHBI ABJIICTCA U3YYCHUC OCHOBHBIX MCTOA0OB MATCMATHUYCCKOI'O
MOJICJIUPOBAHMS, YMCICHHBIX METOAOB M NPOrPaMMHBIX KOMIUIEKCOB, a Takke (OPMHUPOBAHUE Y
aCIMpPaHTOB 3amaca 3HAHHWH, JAOCTaTOYHOrO i KBaTM(UIMPOBAHHON mepepaboTku (yHmIaMeH-
TAJIbHBIX TCOPCTUICCKUX I/ICCJIGIIOBEIHI/Iﬁ U IOJTYYCHHA HOBBIX PC3YyJIbTATOB B IMPOLCCCC IMPAKTHYC-
CKOM pa®OoThI HAJ TEMU WINM UHBIMHU MPOOIEMaMH COBPEMEHHBIX MAaTEMATUYECKUX METOJ0B M MO-
z[eﬂeﬁ, YHUCJICHHBIX METOJ0B U KOMIIJICKCOB IIpOT'paMm, yMCHI/II\/JI 1 HAaBBIKOB, ITO3BOJIAOIIHUX CTPOUTH
MaTeMaTHYeCKUEe MOJIEIM B OINpPENeJIEHHBIX MPUKIAJAHBIX 00JACTSIX (HAHOTEXHOJOTHUSX, TUAPOIU-
HaMHKe, TeIioMaccolepeHoce, pU3uKe, XUMUHU, 3KOHOMUKE, SKOJIOTUU U JIp.) pa3zpadaTeiBaTh Me-
TOJIbl AHAJIMTHYECKOTO M YMCJIEHHOI'O aHaJli3a COOTBETCTBYIOLIMX KPAEBbIX 3ajay, UHTEPIPETUPO-
BaTb IIOJIYUYCHHBIC PC3YJIbTATHI, pa3pa6aTI)IBaTI) COOTBCTCTBYIOIIHEC MMPOIrpaMMHBIC KOMITJICKCHI.

1.2 3agauyu TUCHHUILINHEL.

3a1aun JUCLMIIIMHEL

— (hopMHUPOBaHKE CIIOCOOHOCTH MCITOJIB30BATh METOJIbl MATEMAaTHYECKOTO0 MOICITUPOBAHUS,
YHUCIIEHHBIX METOJIOB, UCIIOJIb30BaHUE, pa3padOTKe MPOrPAMMHEIX KOMIUIICKCOB

— YYHUTh HOBBIM COBPEMEHHBIM METO/IaM HCCIICIOBAaHUS B 00JIACTH MAaTEMAaTHYECKOTO MOJIC-
JHPOBAHUS

1.3 MecTo AMCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMBbl.

[IporpaMMma cBsizaHa coO CAEAYIOLIUMHU JTUCHUIUIMHAMU: BBIYUCIUTEIbHBIE U MH(OPMALIMOH-
HbIe METOJbl B (PM3UKO-XMMHUYECKHX 3a]adax, MaTeMaTHYeCKUe METOJbl U MOJAEIH HaHOTEXHOJO-
TUil, YUCIIEHHbIE M aHAJTUTHUYECKHE METO/bl MCCIIEJOBaHMM MaTeMaTH4YECKHX MOJeJel, KOMIbIO-
TEPHOE MOJEIMPOBAHNE B 33]a4aX T’UAPOJIUHAMUKH, MATEMAaTUYECKUE MOJIETN U MHCTPYMEHTAJIbHBIE
CpeICTBa B DKOHOMHKE.

1.4 B pe3yabTate M3yuyeHHs] IMCUHUILIMHBI Y ACIHMPAHTA J0JKHBI C()OPMHPOBATHCH
cJIeAyIoIe KOMIIETeHIIMH, B COOTBETCTBHH € MACIIOPTOM:

N3ydyenue naHHOM yuyeOHOM AMCUMILUIMHBI HAlpaBiIeHO Ha (OPMUPOBAHUE Y 00yHAIOIIUXCS
CJIEIYIOIINX KOMIIETEHIINMN:

Ne WNupexc | ConeprxkaHue Komrie- B pesynprare u3ydenus yueOHOM AUCIUTITUHBI
I 1; KOMIle- | TeHUUH (WiaH e€ ya- 00y4Jarouecs JOIKHbI
" | TeHUUU CTH) 3HaTh ’ yMeThb ’ BJIAJIETh




OHK-3

CIIOCOOHOCTD
IPOCKTUPOBATH U
OCYILECTBIIATH
KOMILIEKCHBIE
HCCJIEIOBAHHS, B TOM
YHUCIIe

HOBYIO  COBpe-
MEHHYIO Tapa-
IUrMy — Marte-
MaTU4eCcKOro

MO/IeINpPOBa-

HHUSL, C IPUMeE-
HEHHEM MaTe-

MNPUMCHATH HO-
BbIC METOAbI U
MareMarnyec-
CKHE MaKeThI K
MO/IeIMpPOBa-
HHUIO HAYYHBIX

pa3HBIMU CIIO-
cobaMu uc-
[I0JIb30BaHHUS
IIaKE€TOB AJId
MOJICTTMPOBa-
HUS CCTCCTBCH-

MEKMCUNIIMEApHBIE | 3aj1au HO HaYYHBIX
, HA OCHOBE 1AKETOB I JC- 3ajau.
LICIOCTHOTO TIOJIb30BAHHUS
CHUCTEMHOT'0 WX, BBIYUCIIH-
Hay4HOI'0 TEJIBHBIX  BO3-
MHMPOBO33pCHUS, MOJKHOCTEN
TeHepUPOBATh HOBBIC
UJIeH MIPH PEIICHUU
HCCJIEIOBATEIbLCKUX U
MPaKTUYECKUX 33124

CK-2, | Cnoco6nocTs Gynramen- TBOPYECKM MC- | TEXHOJIOTHYE-
IPUMEHSTh TaJbHBIC U [I0JIb30BaTh B | CKOM JEATEIIb-
MEPCIIEKTUBHEIE MPUKJIaJHEBIE HAy4HOU Jes- HOCTBIO Xapak-
METO/IbI HCCICOBAHUS | pa3ielbl crie- TEJBHOCTH TEPHOU J1JIs1
3aKOHOMEPHOCTCH U | yanpHpIx sHaHus QyHga- | MaTemariue-
ocobeHHocTeH HCITHILTHE MEHTAIBHEIX i | CKOTO MOJIETH-
(bYHKIIMOHUPOBAHUS NPHKTA/HBIX pOBaHMSL.
HCKYCCTBEHHOTO pA3IIENIOR Clie-
WHTEJUIEKTa U
MAaIIMHHOTO 00y4YeHHUs HHATTHHEIX
B YCJIOBHSIX AUCHIUIUTIH
HEONPEIEeTEHHOCTH U
pHucKa

CK-4 CniocoOHOCTH IyOOKO 3HAaTh | pa3padaThiBaTh | CIIOCOOHOCTHIO
HCIIOJIb30BaTh METO/IbI CUCTEMBI WCIIOJIb30BATh
pe3ynbTaThl TTOCTPOCHHUSI WCKYCCTBEHHOT | U pa3padarbl-
COBPEMEHHBIX CUCTEM 0 MHTEIJJIEKTa BAaTh CHCTEMBI
HCCJIEIOBaHUM B HCKYyCCTBEHHO | M MAIIMHHOTO | HUCKYyCCTBEHHOT
obmactu IO UHTEJUIeKTa | O0y4YeHUs 0 MUHTEIJIEKTa
HCKYCCTBEHHOTO Y MaIIMHHOTO Y MalIMHHOTO
UHTEIJIEKTa U oOydeHus: u o0y4eHusi BMe-
MAIIMHHOTO HX UCIOJIb30- cte ¢ uHpop-
oOy4eHus st BaHUE B Hayy- MAaIMOHHBIMHU
COBEpILICHCTBOBAHUS | HOM JIeATE b~ TEXHOJIOTUSIMHU.
METOJIOB HOCTH.
HCKYCCTBEHHOTO
WHTEJUIEKTa U
MAaIIMHHOTO

o0yueHHS




2. CTpykTypa U cofep:KaHue TUCHUIIMHBI
2.1 PacnipesesieHne TPYyA0EMKOCTH JMCIMILINHBI 110 BUaM padoT.

OO0masi TpyJ0eMKOCTh Y4eOHOW MHUCUUIUIMHBI COCTaBIseT 2 3a4eTHBIX eauHuIbl, 108
akagemuueckux dacoB (10 mekuit, 12 maGopaTopHbix, 50 caMoCTOATEILHON paboThl, 36 KOHTPOJIb
dbopma KoHTpOJI — 3a4eT (36 yacos).

Bun yuebHoi paboThl Bcero Cemectpbl
4acoB (uacsl)
4
KonTakTHasi paboTa, B TOM 4ucie:
AyIMTOpHBIE 3aHATHA (BCEro): 22 22
3aHATHSA JIEKIIMOHHOTO TUTIA 10 10 -
JlaGopaTopHbIe 3aHATHS 12 12 -

3aHATHSI CEMUHAPCKOT'0 TUIIA (CEMUHAPBI, IPAaKTHYe-
CKHE 3aHATHSA)

HNuas koHTaKkTHAs padora:

KonTpons camocrositensHoit padotsl (KCP)

[Ipomexyrounas arrecranus (MKP)

CamocrosiTesibHas padoTa, B TOM 4HcIe:

Kypcosas paboma -
Ilpopabomxka yuebnozo (meopemuuecko2o) mamepuaia 30 30 -
Buinonnernue unousuoyanvrulx 3a0anuil (n0020moska 20 20 -

coobwenull, npezenmayuii)

Peghepam -

IToaroroBka K TEKyieMy KOHTPOJIIO -

KonTponnb:
[ToaroToBka K K3aMeHy 36 36
OO0mast Tpy10eMKOCTD yac. 108 108
B TOM 4YHCJIe KOHTAKTHAsA
padora
3a4. En 2 2




2.2 CTpyKTYypa IMCUMIIJIUHBI:

KonnuecTBo yacon
Bueaynu-
A
Ne HaumenoBanue pa3znenos B yu;T;)Tp;Haa TOpHAast
cerq p pa6ota
JI 113 JIP CpPC
1 2 3 4 5 6 7
MaremaTruueckoe MojaenupoBanue. Mojienu noryvae-
MbIe U3 (PyHIaMEHTAIBHBIX 3aKOHOB MpUpoabl. [1pu-
1 MepBI HepapXuu Mojieseii. Mojenu u3 BapruarmoOHHBIX 5 4 19
" |mpuHumnos. Mogenu TpyaHOGOPMATH3yMbIX 00beK- | 16
TOB. MaTemaTuueckoe MOIETMPOBAHUE CIOKHBIX 00b-
€KTOB
Uucnennsle MeTobl. Teopus npubnuxenuit. OOmue
) CBOMCTBA BBIUUCIUTEIBHBIX AITOPUTMOB. Teopus ute- ul 2 ) 10
" |pamuii ¥ METOJIBI PEIICHHMS 3a/1a4 YUCICHHOTO MOJIe-
JTUPOBAHUSI.
[TakeTsl MporpamMm. MaTeMaTHYECKHE MTAKEThI
3. mathCAD, FemLab, Maple mis unciienssix pacyéroB | 16 2 4 10
Y MaTEMaTUYECKOT0 MOJCIUPOBAHUS.
MonaenupoBaHue 3a7a4 epeHoca 4acTull B (pU3uKo-
a, P P b 14| 2 2 | 10
XUMUYECKUX CPeJiax.
5. |MonenupoBaHre 3KOHOMHUYECKUX MPOLIECCOB. 12| 2 2 8
Hmoeo no oucyuniune: 721 10 12 50
2.3 Conep:xaHue pa3aesioB THCHUIIHHBI:
2.3.1 3aHATHSA JEKIIHOHHOT0 THIIA.
HaumenoBanue ®opma TeKyIero
Ne Coneprkanue pasjiena p Y
pazznena KOHTPOJISt
1 2 3 4

1. |MaremaTtudeckoe Mo-

Mopenu nosrygaembie U3 QyHIaMEHTATBHBIX 3aK0-
HOB npupoAsl. [Ipumeps! nepapxuu monenen. Mo-

OIIPOCHI IO MAaTe-




JIETTMPOBAHKE JIeTIY U3 BapUallMOHHBIX IPUHLIMIIOB. Moaenu puaniam JI u JIP

TpyAHOPOPMAIN3yMbIX 00beKTOB. MaTematuue-  |npopabotku TEOP
CKOE MOJICIIMPOBAHUE CIIOKHBIX OOHEKTOB

2. |Yucnennsle MeTonbl. | Teopust mpubmmkeHuit. OOIHMe CBOMNCTBA BBIYKC- |OMPOCHI IO MaTe-
JIUTENBHBIX anropuTMoB. Teopus urepauuid u me- |puanam J/ u JIP
TOJIBI PEIICHUS 33724 YUCICHHOTO MOJICITUPOBAHUS |IPOPAOOTKH

TEOP.

3. ITakeTsl mporpamm. Marematnueckue maketsl mathCAD, FemLab, OIPOCHI MO MaTe-
Maple st urcieHHBIX pacyéToB U MaTeMaTHye- puanawm JI u JIP
CKOT'O MOJEIUPOBAHUS npopabotku TEOP

4. |MonenupoBanue 3aaa4|[IpuMeHeHre YUCICHHBIX 3a/1a4 K IIEPEHOCY HOHOB
IEepeHOoca JacTHUll B (1)1/1- qcpes cJoi pacTBOpa 1 OJIHOCJIOMHBIE U MHOT'O- ONPOCHI IO Mate-
3HKO-XMMHYECKHX Cpe-|CIOMHbIC MEMOPAHHbIC CHCTEMBL. pranam /I u JIP

npopabotku TEOP
Jax.

5. |MonenupoBanue  3k0-HekoTopbie Mojenu GHHAHCOBBIX U SKOHOMHYE- ONpPOCHI IO MaTe-
HOMMYECKUX  IIpollec- CKUX IpoueccoB. Opranusanus peKIaMHol koMna- | puanam JI u JIP
COB. HUU. Mozenb paBHOBECHS PHIHOYHOM 3KOHOMUKH. | popabotku TEOP

Makpomoesib 3KOHOMHUYECKOTO POCTa.

Coxkpamenus: JI — nekuus, TEOP - npopaboTka JieKui 1 paboTa ¢ MaTeMaTHYECKOM TUTepaTypoil,
/[P — HeayIUTOPHOE CaMOCTOSITENIbHOE BBIIIOJIHEHUM MTPAKTUYECKUX 3aJaHui, 7P — TUIIOBOW MHIU-
BUAyaJIbHBIN pacyer, JIP — naboparopHas padota, KP — KOHTpoJbHas paboTa,

2.3.2 3aHATHA CEMHUHAPCKOT0 THIIA.
3aHATHS CEMUHAPCKOTO THIA - HE TIPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHITHS.

Ne HaumenoBanue 1a6opaTopHBIX paboOT Popwma rexyuiero
KOHTPOJIS

1 3 4

1. |[Mopenu nonmy4yaembie U3 GpyHIaMEHTATBHBIX 3aKOHOB TpUpobl. [Ipume- |IIposepka JIP
pBI uepapxuu Mozeneil. Monenu U3 BapualMoOHHbIX NPUHIMIIOB. Moze-
T TpyIHO(POpMaTN3yMbIX 00BEKTOB. MaTeMaTuueckoe MoIeTMpOBaHue
CJIO’KHBIX OOBEKTOB.

2. |Teopus npubmmkenuii. OOIIHe CBONCTBA BEIYUCIUTEIBHBIX alrOpuT™MOB. |/Iposepka JIP
Teopus urepanuii © METO/IbI PEIIEHNUS 33/1a4 YUCIEHHOTO MOJEINPOBa-
HUSL.

3. |Maremaruueckue nakersl mathCAD, FemLab, Maple mis uncieHHbIx IIposepka JIP
pacu€ToB U MaTeMaTHYECKOT0 MOIETUPOBAHUS.

4. |[IpumeHeHMEe YMCICHHBIX 33/1a4 K IEPEHOCY MOHOB uepe3 ciioi pactBopa |[Iposepxa JIP
U OJJHOCJIOMHBIE U MHOT'OCJIOMHbIE MEMOPaHHbIE CUCTEMBI.

5. |Hekoropsie Moaenu pUHAHCOBBIX U IKOHOMHYECKHUX TporeccoB. Opra-  |/Iposepka JIP
HU3aLUS PEKJIIAMHON KOMITaHUW. MoJ1esTb paBHOBECHSI PHIHOYHOW IKOHO-




MHUKHMH. MaKpOMO,Z[e.HB 9KOHOMHYCCKOI'0 pocCTa.

2.3.4 TlpuMepHasi TeMaTHKAa KYPCOBBIX PadoT (MPOEKTOB)
KypcoBbie paboThI - He IPeyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOMYECKOI0 00eceyeHusl 1JIs1 CAMOCTOATEILHOH padoThl
00y4yarIuXcs Mo JUCHUILINHE (MOYJII0)

HepequL y‘IC6HO-MeT0I[I/ILIeCKOFO obecrnieueHus JUCHUITIIMHBI I10

No Bux CPC BBITIOJTHEHUIO CAMOCTOSITETTLHOM PaboThI
1 2 3
1 MeToaudeckne yKa3aHus s TOATOTOBKH K JIEKIIMOHHBIM U CEMHHAP-

[Tpopa®oTka U MOBTOPEHUE | CKUM 3aHATHSM, YTBEP)KACHHBIC HA 3aCeAaHUU Kaeapbl MPUKIIaHON
JIEKIIMOHHOT0 MaTepHasa, |MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHHA U MPHUKIIATHON
Mmarepuana yyebHoil 1 |marematuku ®IT'BOY BO «Ky0I'Y», mpotokon Ne 10 ot «20» mast 2024r.
HAy4HOH JIMTEPATYPEI, OA- | MeToandecKre yKa3aHus 10 BBIIOJIHEHHUIO CAMOCTOSTEIbHOM paboTHl,
TOTOBKA K CEMUHAPCKUM |yTBEp)KACHHBIC HA 3acellaHUW Kadenpbl NMPUKIATHON MaTeMaTHKH (a-
3aHATUSIM KyJITETa KOMITBIOTEPHBIX TEXHOJIOTUI U IPUKIAAHOW MaTeMaTUKU
OI'BOY BO «KybI'Y», nporokon Ne 10 ot «20» mast 2024r.
2 Metonnveckue yKa3aHUS MO BBIIOJHEHHIO JIAOOPATOPHBIX pPaboT, MO
JUCHUIUIMHE «JlMHAMHYECKHE MOJIENY B SKOHOMHKEY, YTBEPKICHHEBIE HA
3acelaHuM Kadeapsl MPUKIIATHON MaTeMAaTUKU (aKyIbTeTa KOMIIbIOTED-
HBIX TEeXHONOTHH M mpukiagHod maremaruku OI'BOY BO «KyoI'Vy,
nipotokos Ne 10 ot «20» mas 2024r.

[Moarororka k 1aboparop-
HBbIM 3aHATUAM

3 Metonnveckue yKa3zaHHsS IO BBIIOJHEHHIO CaMOCTOSTENLHON padoThl,
IToaroroBka K peIEHUIO | yTBEpKJICHHbIC Ha 3acelaHud Kadeapbl MPUKIATHOH MareMaThkd ¢a-
3a/1a4 U TECTOB KyJITETa KOMITBIOTEPHBIX TEXHOJIOTUI U IPUKIIAIHOW MaTeMaTHKU

OI'BOY BO «Ky6I'Y», nporokon Ne 10 ot «20» mas 2024r.

Y4eOHO-MeTOInYeCKHe MaTepUabl Uil CaMOCTOSITEIbHONW paboThl 00yUarOIIUXCs U3 Yuciia
WHBAJIUOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (OB3) npenocrasistores B hopmax,
aJaNTUPOBAHHBIX K OTPaHUYEHUSIM UX 370POBbsI U BOCHPUATHS HH(OPMALIUH:

Jli U1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B 1eyaTHOU (hopMe yBETMYEHHBIM IIPUPTOM,

— B (hopMe 3JIEeKTPOHHOTO JOKYMEHTA,

— B dpopMe ayauodaiina,

— B IIeyaTHOM (popme Ha si3bike bpais.

s i ¢ HapylIeHHUsIMH cltyXa:

— B I1e4aTHoOH (hopme,

— B (popMeE MEKTPOHHOTO JOKYMEHTA.

Jlis in ¢ HapyLIeHUsIMUA OTIOPHO-ABUTaTENbHOIO anlapara:

— B IIe4aTHou popme,

— B (hopMe 3JIEeKTPOHHOTO JOKYMEHTA,

— B opme ayanodaiina.

JlaHHBIN TIEpeYeHb MOYKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA OOYJarOIINXCS.

3. OO0pa3oBaTe/ibHbIE TEXHOJIOTHH.
Coueranue TpaJULIMOHHBIX 00Pa30BaTENBHBIX TEXHOJIOTUN B (hOpMe JICKIHH, TPAKTUIECKUXH
1a00paTOPHBIX padoT.



Bo3MoxHO puMeHEeHre U IpyTUX 00pa30BaTEIbHBIX TEXHOJIOTUH.

HccnenoBaTenbckue METOAbl B 00ydeHUH. J[aeT BO3MOXKHOCTH YYALIMMCS CaMOCTOSITEIBHO
HOIIOJIHATH CBOM 3HAHMS, INTyOOKO BHUKATh B U3y4aeMyI0 IPOOJIeMy U NpeAIoaraTh yTH €€ PeLIeHus,
YTO BAXHO NMPH (HOPMUPOBAHUKM MHPOBO33peHHs. Kakaplii acmupaHT BBICTYNAET ¢ COOOIIEHUEM IO
OJIHOM M3 TEM ITPOrpaMMBbI Kypca U PEIIEHHBIM 3a/1a4aM.

[TpoGemuoe oOydenue. Co3naHue B y4eOHOW JEATEIBHOCTH MPOOJIEMHBIX CHUTyallMid u
OpraHM3alys aKTUBHOM CaMOCTOSTENbHON ACSITEIbHOCTH YYaIUXCs 10 UX PA3PELICHUIO, B PE3yJIbTATE
4Yero IpPOUCXOJUT TBOPUECKOE OBJAJCHUE 3HAHUSMHU, YMEHHUSMH, HaBbIKAMHU, pa3BUBAIOTCS
MBICIIUTENbHBIE CIOCOOHOCTH.

[TpoexTHBIE MeTOABI 00ydeHus. PaboTa mo MaHHOW METOJIUKE aeT BO3MOXXHOCTH Pa3BHBAThH
UH/IUBUJyalbHblE TBOPYECKHE CIIOCOOHOCTM Yy4Yaluxcsi, 0Oojieeé OCO3HAHHO MOJIXOAWUTh K
poeCCHOHATLHOMY U COIIMAILHOMY CaMOOIIPEIEICHUIO.

NHpopMalMOHHO- KOMMYHHUKAI[MOHHbIE TEXHOJOrMM V3MeHeHue U HEOrpaHH4YeHHOE
oOoramieHue cojiepkaHus oOpa3oBaHMsI, MCIOJIb30BAaHUE W HHTETPUPOBAHHBIX KYypCOB, JOCTYI B
NHTEPHET.

4. OueHouHbIe CPeaCTBA ISl TEKYHIEr0o KOHTPOJIS yCIIeBaeMOCTH
U IIPOMEKYTOYHOM aTTeCcTalluu.

4.1 ®oHAa OLEHOYHBIX CPEICTB /Js MPOBeeHHs TeKYIero KOHTPOJIs.

OneHouHble cpeacTBa IpeJHa3HaueHbl JUIs KOHTPOJS M OLIEHKH 00pa3oBaTelbHbIX
JTOCTIDKEHUH 00ydJaromMXCcsi, OCBOMBIIUX MPOrpaMMy YYeOHOM IUCHMIUIMHBI «J{nHAMHUYecKue
MOJIEJIN BIKOHOMUKED.

OneHouyHbIE CpeACTBAa BKJIIOYAET KOHTPOJIbHBIE MaTepHalibl JJis IPOBENCHUS TeKyILero
KOHTPOJIs B (opMe JOKJIaia-Npe3eHTAlNH 110 MPOOJIEMHBIM BOIPOCaM, pa3HOYPOBHEBBIX 3a/1aHUM,
TUIIOBBIX PacYETOB U MPOMEKYTOYHOM aTTecTalMu B (JOpMe BOIPOCOB U 33JJaHUI K IK3aMEHY.

OneHouHble CpeACTBa Ul MHBAIMJIOB U JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbs
BBIOMPAIOTCS C YYETOM MX MHAUBUAYAIbHBIX ICUXO(QU3UUECKUX OCOOEHHOCTEMN:

— IpU HEOOXOJUMOCTH HMHBAIMJAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbBS
IIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IpU TPOBEJIEHUM MPOLENYphl OIEHWBAHUS PE3yJIbTATOB OOyuYeHHs MHBAIMIOB U JIMIl C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3JI0pPOBbSl MpPEAyCMaTpUBAeTCS HCIOJIb30BaHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IpU HEOOXOIUMOCTH AJii OOYyYaloLUXCs ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbS U
MHBAJIUOB IpOIlelypa OLEHUBAHUS PE3yIbTaTOB OOYyUEHUs MO JAUCLUIUIMHE MOKET MPOBOAMUTHCS B
HECKOJIBKO ITaroB.

[Tponienypa oleHUMBaHUS pPE3yibTaTOB OOYYEHHMS HWHBAJIUAOB W JIMI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 3/10pOBbSl 10 AMCHUMILIMHE (MOIYJIO) MpeaycMaTpUBaeT MpPeIoCTaBlIeHUE
uHpopManuu B popmax, aanTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbS U BOCTIPUATHS HH()OPMAIIHH.

Jlnist uin ¢ HapyIeHUsIMU 3pEHUS:

— B IIe4aTHOU (hopMe yBETMUEHHBIM IIPU(TOM,

— B (hopme 2NIeKTPOHHOTO IOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUsIMH CTyXa:

— B IIe4aTHou popme,

— B (hopMe 3JIEeKTPOHHOTO JOKYMEHTA.

Jlist un ¢ HapyIeHUsIMHA OTIOPHO-ABUTaTEIbHOIO anapara:

— B I1e4aTHoOH (hopme,

— B (hopMe 3JIEeKTPOHHOTO JOKYMEHTA.

JlaHHBIH IepedYeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCMMOCTH OT KOHTUHI€HTa
00yYaroIIMXCsl.

VYueOHast AeITeNbHOCTh MPOXOAUT B COOTBETCTBUHU C TpadukoM y4yeOHOro mporecca. Texymiuii
KOHTPOJIb KayecTBa ITOJTOTOBKM OCYIIECTBISETCS ITyTEM IPHUBICUCHHS CTYICHTOB K AKTHBHOMY
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00Cy>KIEHUIO ONPeIeTICHHI, HOBBIX JJISl HUX PE3yJIbTaTOB, K PEIICHUIO TEOPETHUECKUX 3a/1a4 Y

JIOCKH,

nyONIMYHOM  3aIIMTOM CAMOCTOSITENIHO PEIIEHHBIX 3ajad,

a TakKKC II0 JOKJaJaM,

MOJAFOTOBJIEHHBIM CAMOCTOSTEIBHO HA OCHOBE MPEVI0KEHHOM IPEN01aBaTeIeM JIUTEPATYPHI.

CTpyKTYypa OLlEHOUYHBIX CPEICTB JJIfl TeKYIed U MPOMEeKYTOYHOM aTTecTAlNU

. HaumeHoBaHME OIICHOYHOTO CPEICTBA
No Kontponupyembie TeMbI Kona koHTpOoaupyemoit _
B JUCLUILINHEI KOMIIETEHIINN TCKyIIHH NPOMEKYTOIHAA
KOHTPOIIh arTecTanus
Maremarrueckoe Mojie- onpoc. doxna- | B ok 1
1 JTUPOBAHHE OHK-3(3namy, enadems),) P (’)bl onpocel 137 Jameny
“1MCIICHHBIC MCTOBL. onpoc, npe- Bonpocul k sxzamen
2 OHK-3 (3uamv, ymems) poc, np P Y
3enmayuu 18-36
[TakeTts! mporpamm.
porp Bonpocul k sxzameny
3 OHK-3 (ymems, énadems) |  onpoc, PI3 3754
MoaenupoBanue 3a1a4
CK-2, CK4 (ymemp, B
4 | MepeHoca JacTui B buzn- gnadems), onpoc, PI'3 ONpoCyl K IK3AMEHY
KO-XMMHYCCKHUX Cpeaax. OHK-3 (3nams) 26
MopnenupoBanue  3KOHO- CK-2, CK4(ymems,
S5 | Muueckux TIPOIIECCOB. enadems) OHK-3 (3namo, onpoc, KP Bonpocut k sx3ameny 9
yMemb, 81a0ems)

Ioka3aTesu, KpUTEPUH H IIKAJIbI OEHKH CPOPMHUPOBAHHBIX KOMITETEeH NI

KO}] H HAUMCHOBAHHEC

CooTBeTcTBHE YPOBHEI 0CBOEHUSI KOMIIeTeHIINH IVIAHUPYEMbIM Pe3y/JbTaTam

Ha OCHOBE IIEJIOCTHOTO
CHUCTEMHOI'0 HAyYHOTO
MUPOBO33pPEHMUS,
TeHepUPOBATh HOBBIE
UJICU TIPU PEILICHUU
MCCIIEIOBATEIbCKUX U
MPAKTUYECKUX 3a/1a4

KOMIIeTeH i 00y4eHHsl M KpUTEPHsIM X OLIeHUBAHUS
NOPOrOBbIN 0a30BbIii NPOJABUHYTBIH
Ouenk
a
Y I0BIETBOPUTEIHLHO Xoporo/ Otiuso /

OHK-3 - 3uaem — kak paspa-| 3waem — xak paspabaTbIBaTh| 3Haem — Kak paspa-
CrocoOGHOCTE 0aThIBaTh HOBBIE Me-| HOBBIE METOJBI MCCIICJOBaHUS U | OaThIBATh HOBBIE
IIPOEKTHPOBAT H TOJIbI UCCIIEAOBAHUA MX TPHMEHEHMIO B CaMOCTOSI-| METOJbI MCCIIe/0Ba-
OCYIIECTBIIAT TEJIbHOU 3 HAay4HO- | HUSI U UX IIPUMEHE-
KOMILTIEKCHEIE UCCIIE/I0BATENLCKOH  AEATENbHO- | HHIO B CAMOCTOSI-
HCCIIEIOBaHMS, B TOM ¢ TebHON HaYHO-

HCCIIEN0BATENBCKON
yHuCIIe

JIeSITEIIBHOCTH B 00-
MEKIMCUUTUIMHAPHBIE, mactH  mpodeccuo-

HaJIbHOU JesATEIbHO-
CTH

Ymeem  pazpabatbi-
BaTb HOBBIE METO[BI
HCCIICIOBAHNUS

Ymeem paszpabaTeiBaTh HOBBIX
METOZIOB HCCIIEJOBaHMSI W WX
MPUMEHECHUIO B CaMOCTOSTEIh-

Ymeem pazpabatel-
BaTb HOBBIX METO-
JIOB UCCIICOBAHUS H
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HOM HAy4YHO-UCCIIEI0BATEIbCKOM
EeSITEIIbHOCTH

WX TMPUMCHCHHIO B
CaMOCTOSTEIbHOM
HAYYHO-
HCCIIE0BaTEIILCKON
IEATENLHOCTH B 00-
mactu _ npogdeccro-
HAJIBHOH HeSTENLHO-
cTH

Braoeem — criocoOHO-
CTBIO K pa3paboTke
HOBBIX METOJIOB HC-
CIIeIOBaHHUS

Braoeem — ciocoOHOCTBIO K pas-
paboTke HOBBIX METOAOB HCCIe-
JIOBaHUSI M WX NPUMEHEHHIO B
CaMOCTOSITEJIbHOU Hay4HO-
WCCIIEIOBATENbCKON  JeATeNbHO-
CTHn

Braoeem — crioco6-
HOCTBIO K pa3paboT-
K€ HOBBIX METOIOB
WCCIIEAOBAHUS U UX
MPUMEHEHUIO B ca-
MOCTOSITEJIbHOM
Hay4YHO-
HCCIIEA0BATEIIHLCKON
IEATEILHOCTH B 00-
mact  mpodeccro-
HaJIbHON NesATEIbHO-
CTH

CK-2 CniocobHOCTB
IIPUMEHATh
MEPCTIEKTUBHBIE
METO/IBI
HCCIIeJOBAHUS
3aKOHOMEPHOCTEN

1 0COOEHHOCTEH
(GYHKIIMOHUPOBAHUS
HCKYCCTBEHHOTO
WHTEIUICKTa U
MAaITHHHOTO
o0Oy4eHus B
YCIOBUSIX
HEOIPEICIIEHHOCTH 1
pHcKa

3naem n ryb0KO TIO-
HUMAcCT U TBOPUCCKHU
HCIIONb3YET B HAYYHOH
Y MIPOU3BOICTBEHHO-
TEXHOJIOTHYECKOM Jiesi-
TEIILHOCTH 3HAHUS
(dbyHIaMEHTATBHBIX 1
MPUKIIaIHBIX pasac-
JIOB CII€IUaJIbHBIX
JIUCLUILINH;

3Haem IOHUMAET U UCIONb3YET
B HAy4YHOH U IPOU3BO/ICTBEHHO-
TEXHOJIOTMUYECKOU NeATETbHOCTH
3HaHUS PyHIaMEHTAIbHBIX U
IIPUKIAIHBIX PA3JENOB CIELN-
AJIbHBIX TUCLUILINH;

3naem u TiIy00KO
MMOHMMAaET U TBOpYe-
CKU UCHOJIb3YET B
Hay4HOU U MIPOU3-
BOJICTBEHHO-
TEXHOJIOIMUYECKOU
JIesATeIbHOCTH 3Ha-
HUS QYyHIAMEHTAIb-
HBIX U TIPUKIIATHBIX
pa3zenos crenyalib-
HBIX JJUCIHILINH;

Ymeem TtBOpUECKH
WCTOJIB30BaTh B HAYyY-
HOW ¥ IPOU3BOJICTBEH-
HO-TEXHOJIOTUYECKON
JESITeIbHOCTH 3HAHUS
(hyHIaMEeHTATBbHBIX U
MPUKIIAIHBIX Pa3/ieioB
CHEIUAIBHBIX TUCLIHU-
TUTUH;

Ymeem TBopuECKHM UCIOIB30-
BaTh B HAYYHOH U IIPOU3BOJI-
CTBEHHO-TEXHOJIOTUYECKON [iesi-
TEJBHOCTH 3HaHMA PpyHIaMeH-
TaJbHBIX U MPUKIAIHBIX pa3/ie-
JIOB CTIEIMAIHHBIX TUCIUILINH;

Ymeem TtBOpUECKH
WCIIOJIb30BaTh B
Hay4HOU U MIPOU3-
BOJICTBEHHO-
TEXHOJIOTYECKON
JIesITeIbHOCTH 3HA-
HUS QyHIAMEHTAJb-
HBIX U TIPUKIAHBIX
pa3zesnos crenualib-
HBIX JUCIWITIVH;

Braoeem —n rimy6oko
ITOHMMAET U TBOPUYECKH
WCTIONIB3YET B HAYYHOU
Y TIPOU3BOJICTBEHHO-
TEXHOJIOTHUYECKOM Jies-
TEBHOCTH 3HAHUS
(hyHIaMEHTATBHBIX U
MIPUKJIATHBIX PA3/IEIIOB
CHEIUAITLHBIX JUCITH-
TUTUH;

Braoeem —u Tiry00KO TTIOHUMAET
Y TBOPYECKHU HCIIONIE3YET B
HAyYHOU W TIPOU3BOICTBEHHO-
TEXHOJIOTHYECKON IeATeTHHOCTH
3HaHUsA (PyHIaMEHTAITBLHBIX U
MIPHUKJIATHBIX PA3/ICIOB CIICITH-
ANBHBIX JUCIHILINH;

Braoeem —u ry60-
KO ITOHUMAeT U
TBOPYECKH MCIOJb-
3yeT B HAy4HOH 1
MIPOM3BOJCTBEHHO-
TEXHOJIOTYECKON
JeSITeIbHOCTH 3Ha-
HUS QyHAAMEHTAIb-
HBIX U IPHUKJIaJHBIX
pa3zesoB crenyalib-
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HBIX TUCIHMILIINH,

CK-4 Caoco0HOCTE

3naem — KaK UCHONL-

3naem — xak HCHOJIB30BaTh

3Haem — Kak TBOP-

HCIIOJIBb30BAaTh 30BaTh  (paspalatbl- | (pa3pabaThiBaTh) B HAYYHOU U YECKH HCIONbB30-
pE3yJIbTATbI BaTh) B HAy4HOU U IIPOU3BOICTBEHHO- BaTh (paspabarbi-
COBPOMCHHLIX HPOM3BOJICTBEHHO- i i
YCCIIeJOBAHMIA B p A y TEXHOJIOTHYECKOI ICATENBHOCTH | BAaTh) B HAYYHOM M
06IIaCTH TEXHOJIOTHYECKOM [Ie- | METOJbI OCTPOCHHUSI CHCTEM [IPOU3BOCTBEHHO-
HCKYCCTBEHHOTO SATENBHOCTH METOJbI | MCKYCCTBEHHOTO HHTEIUICKTA U TEeXHOJOTHIECKOM
MHTELIeKTa | [OCTPOCHHUSI CHCTEM MAIINHHOTO 00y4CHHS NESTENbHOCTH METO-
MAIIHHHOTO HCKYCCTBEHHOTO JIbI TOCTPOEHHS
oOydeHus 1ist HHTCILICKTA U cUCTEM
coBeplIencTROBamy | MALIMHHOTO 00yueHus , HCKYCCTBEHHOTO

s METO/I0B MHTEJUICKTa U
HCKYCCTBEHHOT'O MAIIHHHOTO
AHTEJUIEKTA U o0yueHus
MAITMHHOTO

o0yUeHHSI

Ymeem ncnionp3oBats
(pa3pabatbiBaTh) B
Hay4HOU U
MIPOM3BO-CTBEHHO-
TEXHOJIOTHYECKON e-
ATCIIBHOCTHU CUCTCMBbI

Ymeem ncnonws3oBats 1 paspa-
0aTpIBaTh B HAYYHOW U MPOU3-
BOJICTBEHHO-TEXHOJIOTHYECKON
JIeSATEIbHOCTH METOIbI
MTOCTPOEHUS CUCTEM
HCKYCCTBEHHOI'O HHTEJUIEKTa U

Ymeem ncnonnzo-
BaTh (pazpadaThl-
BaTh) B HAy4HOU U
HpOPI?:BOI[CTBCHHO'
TEXHOJIOTHUECKOH
JIeSITEIbHOCTH Me-

HCKYCCTBEHHOT'O MAaIIMHHOTO 00yYeHUsI TOJIBI IOCTPOCHHUSI
MHTEIUIEKTa 1 CHCTEM
MAIIHHOTO HCKYCCTBEHHOTO
0o0yueHHUs WUHTEIUICKTA U
MAIIHHHOTO
00yueHuUs
Braoeem — Braoeem —criocoOHOCTHIO HC- Braoeem —
CIOCOOHOCTBIO UCMO- | TMOJIB30BATh (pa3padaTkiBaTh) B CIIOCOOHOCTHIO

JHOBATh B HAYYHOU U
HpOI/ISBO)Z[CTBeHHOTeX-
HOJIOTHYECKOM JIe-
SITEILHOCTH METO/IBI
MTOCTPOEHUS CUCTEM
I/ICKyCCTBeHHOFO
HHTEIEKTA U
MAIIMHHOTO
o0yueHus

Haquoﬁ " MMPOU3BOJACTBCHHOC
TEXHOJIOTHYECKOMN JACATCIIBHO-
CTU METOJIbI ITIOCTPOCHUA CUCTEM
HNCKYCCTBCHHOI'O MHTCIIJICKTA U
MAaIIMHHOI'O O6y‘leHI/I$I

TBOPYECKH HCITOIb-
30BatTh U paspada-
TBHIBaTh) B HAYYHOM U
MPOU3BO/ICTBEHHOE
TEXHOJIOTHYECKON
JACATCIIbHOCTU MC-
TOJbI IOCTPOCHUA
CHCTEM
HCKYCCTBEHHOTO
UHTEJUIEKTA U
MAITHHHOTO
o0yueHus

IoaroroBka pedepaToB (IOKJI2A0B, COOOIIECHHI, Pe3eHTALUIT) 10 YUeOHOH JUCHUIIMHE

TeMbl pe3eHTALM

1. YucnenHoe nHTErpupoBanue auddepeHInanbHbIX ypaBHEHHH B OOBIKHOBEHHBIX U B 4aCT-
HBIX TPOU3BOAHBIX HAa MPUMEpPaX MaTEMaTHUECKUX MOJIENEH.

Nooabkown

[MTakersr MmaTemaTrueckue st MmoaeaupoBanus MathCAD u FemLab.
AHanu3 BO3MOXKHOCTEN aHAJIOTHl MPU TOCTPOCHUU MOJIETIEH.
HccnenoBanne mMareMaTH4YeCKUX MoJienel u3 GyHIaMeHTalIbHBIX 3aKOHOB IPUPO/IBI.
Pa3paboTka MmaTeMaTHUECKUX MoJiesiel U3 PyHIaAMEHTAIbHBIX 3aKOHOB IIPHUPO/IBL.
AHaM3 IpUMEPOB TPYIHO-(POPMATU3YEMbIX 00BEKTOB.

3agaun MaTeMaTHYECKOr0 MOJIEIMPOBAHUS CIIOKHBIX OOBEKTOB.

12




8. Pemenne cucreM HEMMHEHHBIX YPaBHEHUH BOHUKAIOIINX TP MOJICINPOBAHNN OOBEKTOB.
9. Uucnennoe uHTErpupoBanue AuQQepeHnnanbHbIX YpaBHEHUH B OOBIKHOBEHHBIX U B YacT-
HBIX IPOM3BO/IHBIX HA MPUMEpPaX MaTEMAaTHUYECKUX MOJIEIICH.

Tembl 10K1a10B, CO00LIEHUI, pedepaToB

[IprMmeHeHue aHamoruil Mpy MOCTPOECHUU MOJICIICH.

Pa3paboTka MaTeMaTHYECKUX MOJICIICH.

Pa3paboTrka MmaTemaTuyeckux Mozenel u3 GyHaaMeHTaIbHBIX 3aKOHOB IPUPOJIBI.

HexoTopsie mpuMepsl TPYIHO (HOPMATU3YEMBIX OOBEKTOB.
3aayr MaTEeMaTHYECKOTO MOJCITUPOBAHUS CIIOKHBIX OOBEKTOB.

o oA w N

Pewienne cuctemM HEIMHEWHBIX YPaBHEHUM.

4.2 DoH/1 OLIEHOYHBIX CPEICTB /IJIs MPOBeIeHUs IPOMEKYTOUHOM aTTeCTAlNU

q)OH[[ OICHOYHBIX CPCACTB COCTOUT U3 BOIIPOCOB KAHANJATCKOMY 3K3aMCHY.

IK3aMeHAIHOHHDbIE MaTepHuaJabl AJd IIpOMe)KyTO'—lHOﬁ aTrecranumn

1. DneMeHTapHbIe MaTeMaTudeckue mozenu. [Ipumep uepapxuu mosenei

2. YHUBEpPCAIbHOCTh MATEMATUIECKUX MOJIEIICH.

3. MareMaTHuecKue MOJICIIMPOBaHUE HA OCHOBE 3aKOHA COXPAaHEHHE MACChI BEIIECTBA

4. MatemaTtuueckue MOAEIMPOBAHUE HA OCHOBE 3aKOHA COXPAaHEHUE SHEPTHH

5. MareMaTHuecKue MOJICIIMPOBAHUE HA OCHOBE 3aKOHA COXPAaHEHHS YHCIIa YaCTHIT

6. CoBMecTHOE TPUMEHEHNE HECKOIBKUX (yHIaMEHTAIbHBIX 3aKOHOB B MATEMaTHYECKOM MO-
JIeTTUPOBAHUH

7. BapuanmoHHble IPUHLIMITBI M 3aKOHBI COXPAaHEHUSI B MEXAHUKE

8. BapuannroHHbIe TPUHIAITEI ¥ MOJIEIA MEXaHUYECKUX CHCTEM

9. MaremaTtnueckue MoJiesIi UHAHCOBBIX M SKOHOMHUYECKUX MPOLIECCOB

10.  Hexoropsle MaTeMaTH4YECKHE MOJEIH COTIEPHIUYECTBA

11.  Maremaruyeckoe MOJIEIMPOBAHNE JUHAMUKA PACIIpeIeTICHUs BIACTH B HEPAPXUU

12. [IpumeneHne METOIOB MOIOOUS IPU UCCIIEIOBAHUM MAaTEeMaTHYECKUX MOJIEIeH

13. [TpuHIIMT MaKCUMyMa U TEOPEMbI CPABHEHHUS

14.  Merox OCpeqHEHUS TIPU UCCIICOBAHIH MaTEMAaTHYECKHX MOJIEIEH

15.  Ilepexon OT HEMpPEPBIBHBIX MaTEMATUYECKUX MOJAETIEH K TUCKPETHBIM MOJEIISM

16. CrnoxHas 3aj1a4a MOJICIIMPOBAHUST TEXHOJIOTUU U SKOJIOTHH

17.  ®dynpameHTanbHbIE IPOOIEMbI €CTECTBO3HAHUS, KAK CIIOKHAS 33]]a4a MaTEMaTHYECKOTO
MOJICTTHPOBAHHS

18. BbruncnuTenbHbIi 9KCIIEPUMEHT € MOJIENISIMU TPYAHO(OPMAIN3yeMbIX 00bEKTOB

19. [TpuOnkEHHbBIE BEIYUCIECHUS

20.  HWurepnonupoBaHue GyHKIHUII

21.  YwucnenHoe quddepeHnrpoBaHme

22.  YucieHHOE MHTErpHUpOBaHHE

23.  Pemrenue MMHEHHBIX CUCTEM YpaBHEHUI

24.  YwucrneHHOE pelIeHHE aNreOpandecKuX U TPAHCIICHICHTHBIX YPaBHEHUI

25. Pemenne HeMTMHEWHBIX CHCTEM YPABHEHHUN

26.  YwucrneHHble MeTOABI pemeHus 3anaun Korm

27.  Mertox cTpenbObl U KpaeBhIX 3a/1a4 ypaBHEHHUH B OOBIKHOBEHHBIX TIPOU3BOIHBIX

28.  KoHeuHO pa3HOCTHBINA METOJ KPAeBhIX 3a/1a4 ypPaBHEHHUI B OOBIKHOBEHHBIX MTPOM3BOHBIX
29.  OcHOBHbIE MMOHATHUS TEOPUHU PA3HOCTHBIX CXEM (AMMPOKCUMAIIHS, YCTOWYUBOCTh, CXO/IU-
MOCTb)

30. Pa3HoCTHBIEC CXEeMBI 17151 KpaeBbIX 3a/1a4 MapaboTMIecKOro THIIa

31.  Pa3HOCTHBIE CXeMBI ISl KpAaeBBIX 33]a4 SJUIMITHUECKOTO THUIIA

32. Pa3HoCTHBIC CXeMBI 17151 KpaeBhIX 3a7a4 THIEPOOIMIECKOTO THTIA
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33. Teopust yCTOMUNBOCTH Pa3HOCTHBIX CXEM

34.  MopenbHoe ypaBHEHHE KOHBEKTHBHOT'O IEPEHOCA

35. MopnenbHoe ypaBHeHue AU y3un, KOHBEKIIUA U KHHETUKH

36.  YucnenHoe MOJIEeTMpPOBAaHUE HAa OCHOBE ypaBHeHU HaBbe-CTokca

37.  OO6mmas xapakTepuCTHKa U BO3MOKHOCTH aketa mathCAD

38. OO1ast XapakKTepUCTHKA U BO3MOKHOCTH TakeTa maple

39.  OO6mmas xapakTepuCTHKa U BO3MOXKHOCTH TakeTta matlab

40. OO1mast XapakTepUCTHKA K BO3MOYKHOCTH Takera Femlab

41. bubnanoreka maTemaTrueckoro makera Femlab

42.  OOmas XxapakTepucTHKa 1 BO3MOXKHOCTH makeTa Matematica

43, Peanuzanus pemenus 3a1ad JUHEHHON aJireOpbl B MaKeTax

44,  Peanusanus pelieHus 3a7ad MHTEPIOJIUPOBAHUS B IAKETaxX

45.  Yucnennoe nudhepeHIupoBaHNEe U UHTETPUPOBAHMS B MTAKETaxX

46.  Peanuzanus MeTo/1a HAMMEHBIIUX KBAJAPATOB B IMaKeTax

47. Peannsanus pemeHns HeNMMHENHBIX YPAaBHEHUM B IaKeTax

48. Permenust 00bIKHOBEHHBIX MU (HEepeHIIMATBHBIX YPABHEHUH U CUCTEM B ITaKEeTaxX
49, Permenust xx€cTkIX OOBIKHOBEHHBIX AU G EepeHIINaTbHBIX YPAaBHEHHUH U CUCTEM B ITAKETax
50.  PemreHus ABYXTOYEYHBIX KPACBBIX 3a/a4 B IMaKeTax

51.  Pemenus napabonmueckux nudhepeHIrnaabHbIX ypaBHEHUN B TTAKeTax

52. Pemenus runepbonnueckux quddepeHranbHbIX YpaBHEHHH B MaKeTax

53.  Pemenus syumntuydeckux nudQepeHnaibHbIX ypaBHEHUH B TAKeTax

54.  Cocras nakera Comsol Myltiphisics

OIIGHI/IBaHI/Ie OTBETOB CTYI[GHT OB HpOBOI[I/IT Cs B COOTBECTCTBHUHU C KpI/ITepI/IﬂMI/II

4.3. Meroanyeckue MaTepHaJibl, OMNpeaessiolie NPOUeIYPY OUCHUBAHWS 3HAHMH,
YMEHHIi1, HABBIKOB M OMNbITA IeATeJbHOCTH, XapaKTEePU3yOIUX 3Tanbl GoOpMHUPOBAHUS KOM-
NneTeHI i

IIpoyedypul oyenusanus 3HaHul, YMeHUl, HABLIKOG U (UL ONbIMA) OesIMeNbHOCMU
Ha amanax hopmuposanus KOMnemeHyut

Texywuii Konmpoas MPEJCTaBIsIeT COOON MPOBEPKY YCBOSHMs yU€OHOI0 MaTepHasa TeOpeTH -
YEeCKOr0 U MIPAKTUYECKOT0 XapaKTepa, PEryJIIpHO OCYLIECTBIIIEMYIO Ha POTSHKEHUN CEMECTPA.

K ocHoBHBIM (hopmam Tekyliero KOHTpouis (TEKyIleld aTTecTallMi) OTHOCSTCS ONpPOC B paM-
Kax CEMHMHApPCKUX 3aHSATHUH, MPOBEJCHUE TECTOBBIX 3a/laHUi, MOATrOTOBKa pedepaTa (coolIieHus,
JIOKJIaJa, MPEe3EeHTAllMu) 10 ONpeAeNeHHOW TeMaTHKe, pa300op pacueTHO-rpapuuecKux 3aJaHuil,
BBINOJIHEHHE KOHTPOJIUPYEMOM CaMOCTOSATEIbHON paboTHI.

Ha nepsom smane ¢popmupyromcs komniexc 3Hanuti Ha OCHOBE TIATEIBHOIO U3Y4YEHUs TEO-
peTnyeckoro mMarepuana (JIEKIMOHHBIE MaTepHallbl MPEnoAaBaTes, PpeKOMEHAYEMbIE pa3Jiesibl OC-
HOBHOW M JTOMOJHUTEIBHON JUTEpaTyphl, MaTepHaIIbl IEPUOINYECKIUX HAYUHBIX M3aHUNA, HEOOXO-
JUMOTO JJIsl OBJAJCHHS MOHATUHHO-KaTErOpUAIbHBIM ammapaToM U (GOpMUpPOBaHHs IpelCcTaBie-
HUH 0 KOMIUIEKCE HHCTPYMEHTapHs, UCIIOJIb3YEMOT0 B paMKaxX JaHHOW OTpaciid 3HAHUS).

Ha emopom smane Ha 0CHOBEe C(POPMHUPOBAHHBIX 3HAHUH M MPEACTABICHUN 10 JaHHOMY pa3-
JIeSTy CTYJIEHTBI BBIIOJIHAIOT 33aJaHUsl, HAlIEJICHHBIE HA ()OpMUpPOBaHUe YMEHUL U HABLIKOG 8 PAMKAX
3aa6nenHou komnemenyuy. Ha NaHHOM 3Tane CTyAEHTHI OCYIIECTBISIOT CAMOCTOSTENbHBINA MOMCK
TEOPETUUYECKUX MaTepuajoB B paMKaxX KOHKPETHOIrO 3aJaHusi, 0000IIa0T U aHAM3UPYIOT COOpaH-
HBIE MaTepHuaj M0 cXeMe, PEKOMEHJOBAaHHOW MpernojaBaTeaeM(pOpMyIUpYIOT BBIBOJABI, TOTOBST
IPaKTUYeCKHe PEKOMEHIALNH, pedepaTuBHble MaTepuanbl A MyOJIMYHOIO UX NPEACTaBICHUS U
00CYXKICHUSI.

IIpomedsicymounas ammecmayus OCYHIECTBISIETCS B KOHLIE CEMECTpa M 3aBepIIaeT U3yUYeHHE
JUCHUIUINHBI «KOHIIENIINN COBPEMEHHOIO €CTECTBO3HAaHUA». [IpoMexyTouHas aTrecranus MOMO-
raeT OLEHUTh OoJjiee KPYIHbIE COBOKYIHOCTH 3HAaHUM W yMEHHH M YPOBEHb (DOPCHPOBAHHOCTH
ONPEAECIEHHBIX KOMIIETEHIIAMN.
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4.2.1. MeToauveckne peKoOMeH 1AM H,
onpe/eNsione NpPoieIypbl OeHUBAHUA IK3aMeHa

[TpomexxyTouHasi aTTecTanus TPAIUIIMOHHO CIY)KHT OCHOBHBIM CPEICTBOM OOCCIICUCHHUS B
y4eOHOM TIPOIIECCe «OOPATHOM CBSA3M» MEXTY MPErnojaBaTelieM H 00yJarouMCs, HE0OOXO0IUMOM st
CTHMYJINPOBaHUS paboThl 00yUYaIOIIMXCS U COBEPIICHCTBOBAHUS METOIUKH NIPEIIOIaBaHMsI yUESOHBIX
JICIIATLIIVH.

HroroBoit popmoit KOHTpoIIst cHOPMUPOBAHHOCTH KOMITETCHIIUH y OOYYalOUIMXCs O JIHC-
[UTUTHHE SBJseTCs dk3aMeH. CTyIeHThl 0053aHbl CIaTh 3K3aMEH B COOTBETCTBUU C PACIMCAHUEM U
y4eOHBIM TIJTAHOM.

DOC nmpoMeKyTOYHON aTTECTAIIMH COCTOUT M3 ABYX TEOPETHYECKHUX BOMPOCOB U PACUETHO-
rpaduyueckoro 3aJaHusl K 3K3aMeHy 0 TUCIUTUIHHE.

DK3aMeH 10 JUCIUILIMHE TPeciieAyeT Lelb OLEHUTh padoTy CTyJIeHTa 3a Kypc, MOIy4YeHue
TEOPETUYECKUX 3HAHUM, UX MPOYHOCTh, PA3BUTUE TBOPUECKOTO MBIIUICHUS, TIPUOOPETEHNE HABbI-
KOB CaMOCTOSITEIILHON pa0OThI, YMEHUE MPUMEHSThH TOJyUYCHHBIC 3HAHUS IS PEIICHUS MPaKTHIC-
CKHUX 3aJ1ad.

dopma npoBeeHNS IK3aMeHa: YCTHO.

DK3aMeHaTopy MPEAOCTABIAETCS MIPABO 33/1aBaTh CTYJEHTaM JOMOJIHUTEIbHBIE BOIIPOCHI 11O
BCel yueOHOM mporpamMme JUCIUTITNHBL.

PesynbTar ciaun sK3aMeHa 3aHOCHUTCS MPENoJaBaTesieM B 9K3aMEHAIMOHHYIO BEIOMOCTh U
HK3aMEHHYIO KHIXKKY.

OTBeT CTy/IeHTa Ha 3K3aMEHE N0 JUCHUILTMHE «MaremMaTniueckoe MOJAEIMPOBAHNE, YUCICHHBIE

METOJTbI U KOMIUIEKCHI ITPOTpaMM» OIICHUBACTCS 110 IK3aMEH/HE3auerT.

Kpumepuu oyenku:

Otanuyno: Ha Tpu TeopeTHdeckux BOMpoca JaHbl Pa3BEPHYTHIC OTBETHI, CTYACHT apryMeH-
TUPYET CBOM CYXKACHHsI, TPAMOTHO BIIaJieeT MPOPECCHOHATHHON TEPMHHOJIOTHENH M TMOKa3bIBAET:
rI1yOOKOe, MOJIHOE 3HAHUE COJEp)KaHHs Y4eOHOro mMarepuala, MOHMMaHHME CYIIHOCTH paccMaTrpH-
BAaE€MbIX 3aKOHOMEPHOCTEH, TPUHIIMIIOB U TEOPUIA; YMEHHE /1aBaTh TOUHBIE ONPEEICHUS OCHOBHBIM
TIOHSITUSIM, BBIJICNISITH CYIIECTBEHHBIE CBS3M MEXIY pacCMaTpUBAEMBIMHU 3aKOHOMepHOCTsIMU. CTy-
JIEHT MOJIHO ¥ MPABWJIBHO OTBETUJI Ha BOMPOCHI KOMHCCHH.

Xopomo: Ha Tpu TeopeTudecKkux BOMpOCa JaHbl pa3BEepHYThIe OTBETHl. CTYACHT, JOIyCKas
OTJIeTbHBIE HETOYHOCTH, OOHAPYKUBAET JOCTATOYHOE BIaJeHHE Y4eOHBIM MaTepUaioM, B TOM YHC-
Jie TIOHATUMHBIM ammapaToM; JEMOHCTPUPYET YBEPEHHYIO OPHMEHTAIIMIO B M3YYEHHOM Marepuale,
BO3MO’KHOCTh IPUMEHATh 3HAHUS JJIsl PEIICHUs IPAKTUYECKUX 3a/1a4, HO 3aTPYAHSAETCS B IPUBEE-
HUU TPUMEPOB. BO3MOXKHO, MPU HU3JI0KEHUU OJHOTO BOIMPOCA JOMYIICHBI SIBHbIE HETOUYHOCTH B
(GbOopMyIUPOBKE; CTYIEHT B IIETIOM MPAaBUIBLHO OTBEYAECT HA BOMPOCHl KOMUCCHH, JAOIMYCKasi HeCyIlle-
CTBEHHBIE TIOTPEITHOCTH.

YnoBaerBopureabHo: CTyIeHT U3NaraeT OCHOBHOE COJAEpKaHHE y4eOHOTOo Marepuala, HO
pacKkpbIBaeT MaTepuai HEMOJIHO, HETOCIEI0BATeNbHO, TOMYCKaeT HETOYHOCTH B ONpEAeNICHUH 0-
HSTHUH, HE YMEET JoKa3aTelIbHO 000CHOBATh CBOM CYKJeHHs. J[omyckaeT cyliecTBeHHbIE OIIMOKY Ha
OTBETHI KOMHCCHH.

HeynoBiierBoputenabHo: CTyIEeHT IEMOHCTPUPYET pa3po3HEHHBbIE OECCHCTEMHBIC 3HAHUS,
HE BBIICNIAET TJIAaBHOE M BTOPOCTENEHHOE, IOMyCKaeT OMMOKHU B OMpEeeICHUN TOHITHH, Oecropsi-
JIOYHO, HEYBEPEHHO M3JIaraeT MaTepua, Ui BOOOIe OTKA3bIBACTCA OT OTBETA.

OrneHOYHBIE CPEICTBA Il MHBAJIUIOB U JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
BBIOUPAIOTCS C YIETOM MX WHIUBUAYATBHBIX MCUXO()U3NIECKIX OCOOCHHOCTEH.

— Ipu HEOOXOUMOCTH MHBAIUJAM M JIUI[AM C OTPAaHUYEHHBIMH BO3MOXHOCTSAMU 3/I0POBBS
MPEAOCTABISAETCS TOMOJHUTEBHOE BPeMs JJIs MOATOTOBKH OTBETA HA SK3aMEHE;

— IpU MPOBEIEHUU MPOIEAYypbl OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS] MHBAJIUIOB U JIHII C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSl IIPEIYCMAaTPUBAETCS MCIOJIb30BAHUE TEXHUUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUIAYaJIbHBIMU OCOOCHHOCTSIMU;

— TIpU HEOOXOAMMOCTH JIJIsl OOYYAIOIIMXCSl C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 37JOPOBBS U
MHBAJINIOB IPOLEAYyPa OLICHUBAHUS PE3yIbTaTOB O0yUYEHHS MO AUCHUILTUHE MOXKET TPOBOAUTHCS B
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HECKOJIBKO 3TaIlOB.

[Tponienypa orieHUBaHUS pe3yJIbTATOB O0YYCHUS MHBAJIUAOB M JIUI] C OTPAaHUYECHHBIMH BO3-
MOKHOCTSIMM 3[10POBbsl 110 JUCHMIUIMHE (MOIYJII0) IpeAycMaTpUBaeT MperocTaBieHne nHpopma-
UM B hopMax, alanTHPOBAHHBIX K OTPAaHUYCHHSIM UX 3/I0POBbS U BOCIIPUATHUS HH(POPMAITUH.

4.2.2. MeToauveckne peKOMeH 1AM,
onpeeNsomye NpoueIypbl ONeHUBAHUS OIIPOCa

dopma poBeACHUS — YCTHBIN OIIPOC.

JnutensHOCTh onpoca — 15-20 MuHYT.

Kpumepuu oyenxu:

OUEHKA «Hey006/1eMmE0pUmebHO» BBICTABIIAETCS, €CIM CTYJSHT HE 3HACT 3HAYUTEIbHON
4acTH MaTepHasa U3y4yaeMoil TeMbl, JOIyCKaeT CYIECTBEHHbIE OIMOKH, ¢ OOJIBIINMU 3aTPyAHEHH-
MU OTBEYAET 10 33JaHHOMY BOIPOCY TEMBIL;

OUEHKA «Y006]1€MmEOPUmMeIbHO» CTABUTCS, €CIM CTYJEHT JEeMOHCTPUPYET (hparMeHTapHbIe
IPEJICTABICHUS O COAECPKAHUU U3y4yaeMOU TEMBbI, YCBOWJI TOJILKO OCHOBHOM MaTepuall, HO HE 3HAeT

OTIENBHBIX JETaJel, JOIyCKAaeT HETOYHOCTH, HEAOCTATOUYHO MpPaBUJIbHBIE (OPMYIHPOBKH, HaApY-
1I1aeT MOoCIeA0BaTEIbHOCTD B U3JI05KEHUH TPOTPAMMHOI0 MaTepHaa;

OUEHKA «XOpOoui0» BBICTABIAETCS, €CIU CTYACHT JIEMOHCTPUPYET OOIIME 3HAHUS 110 TEME
CEMHUHapa, TBEPAO 3HAET MAaTepua 1o TeMe, IPAMOTHO U 110 CYLIECTBY U3JIaracT €ro, He JI0IyCKaeT
CYILIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MOXKET IIPABUIILHO NMPUMEHATH TEOPETUYECKUE
IOJIOJKEHUS,

OUEHKA «OMAUYHO» CTABUTCS, €CIU CTYACHT JEMOHCTPUPYET IIyOOKHE U IMPOYHBIE CH-
CTEMHBIE 3HAHUA 10 U3y4aeMOM TeMe, UCUEPIIBIBAIOLLE, IIOCIIEI0BATENbHO, IPAMOTHO U JIOTHYECKHU
CTPOWMHO M3JIaraeT OTBET, HE 3aTPYHSETCS C OTBETOM IPHU BUJIOU3MEHEHUHU BOIPOCA, YMEET CaMO-
CTOATENIHO 000011aTh U U3J1araTh MaTepua, He JOIMycKas OINOOK.

4.2.3. MeToau4ieckue peKoMeH/ 1AM,
omnpeaeJsoNIe NpoueIypbl OleHNBaHNS pedepaTa (I0K/IaAa, COOOIIEHHUS, IPE3eHTALINH)

HenpasuibHo oopmienHast pabota He IPUHUMAETCSI.

Kpumepuu oyenxu:

OUEeHKA «HeyO061emEOPUMeNbHO» BHICTABISETCS TIPU HECOOTBETCTBUU 3asBICHHON TEMBI
pedepara (noknaga, COOOIIEHHs, TPE3CHTAIIMH) €r0 COACP)KAHUIO, HATMYUHU TPYOBIX MOTPEIIHOCTEH
B 0()OpMIIEHUH PAOOTHI, MCIIOIB30BAaHUN HEHAJICKAIINX HOPMATUBHBIX M HAYYHBIX WCTOYHHKOB,
NPUBOAALIMX K YyTpaTe HAyYHOH 3HAUMMOCTH IMOJArOTOBICHHOTO pedepaTa Wwin pedepar He moaro-
TOBJICH,

OUEHKA «Y00671emeopUmenIbH0» BHICTABIISETCS, €CIIU CTYIACHTOM JIOMYIICHbI HECYIIECTBEeH-
Hble (haKTUYeCKHe OMIMOKM B M3JIOKEHHM MaTepuaia W/WiIHM JOMYIIEHO MCIOJIb30BaHWE HEHaJle-
JKAIIUX HOPMATUBHBIX HUCTOYHUKOB NIPU COXPAHEHUU aKTyalbHOCTH TeMbl pedepaTa. Pedepar (co-
oOrIeHue, JTOKIal, MPe3eHTANNs) PECTABISIET CO00H M3TI0KEeHNE Pe3yTbTaTOB Ty)KUX HCCIIETI0Ba-
HU 6e3 caMOCTOATETbHON 00pabOTKN HCTOUHUKOB;

OUEHKA «XOpOui0» BBHICTABIISICTCS B TOM CITydae, KOTJla UMEIOTCS OT/EbHBIC TIOTPEIIHOCTH
B opopmiieHnn pedepara. Pedepar (coobuienue, n1okmnaj, mpe3eHTanus) OpeacTaBiser coboil ca-
MOCTOATENbHBIN aHaIU3 Pa3HOOOPA3HBIX HAYYHBIX MCCIEJOBAHUN U TEOPETUYECKUX JAAHHBIX, OJHA-
KO HE B TIIOJIHOI Mepe oTpakaeT TpeOoBaHus, chopMyInpOBAaHHBIE K €T0 U COJIEPKAHHIO;

OUEeHKA «OMJIUYHO) BBICTABISICTCS CTYJICHTY, €CIIM CTYIEHTOM MpeJCTaBieH pedepar (co-
oOI1eHue, TOKIaJ, Mpe3eHTalus), OTBeUaronmii TpedoBanusaM o odopmienuto. Conepkanue pe-
(depaTa DODKHO OCHOBBIBAThCS HAa COOTBETCTBYIOIIMX JIMTEPATYPHBIX HCTOYHUKAX. B pedepare
(coobmieHnn, AOKIane, MPE3CHTAMN) OTPAKAIOTCS TaKhe TPEeOOBaHUS KaK aKTyalbHOCTb COJIEp-
’KaHUs, BBICOKMH TEOPETUYECKUN YPOBEHbB, INIyOHUHA U OJHOTA (PAaKTOPOB, ABICHUMN, TPOOIIEM, OT-
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HOCSIIIMXCS K TeMe, HHPOPMAIMOHHASI HACKIIIICHHOCTh, HOBU3HA, OPUTHHAIBHOCTD U3JI0KCHHUS Ma-
TepHala; CTPYKTypHas OpraHu30BaHHOCTh, 00OCHOBAHHOCTh MIPE/IOKECHHS U BBIBOJIOB, C/IETIaH- HBIX
B pedepate (cooO0ImeHnH, TOKIaAe, MPE3CHTALIH )

4.2.4. MeToguiecKkue peKOMeH/1aliu,
onpe/eJsIONIMe MPoueTyPhl OlleHHBAHUS KOHTPOJIbHBIX padoT

5. IlepeyeHb OCHOBHOM M ONOJHUTEIbHON y4eOHOM JUTEPATYPbl, HEOOXOAUMOM 1JIs1
OCBOEHMS JHCHHIIIMHBI

5.1. OcHoBHas JqUTEpaTypa:

1. Camapckuit A.A., Matematudeckoe monenupoBanue: Uaen. Merossl. [Ipumeps [Dnek-
TpOHHBIN pecypc]: MmoHorpadus / A.A. Camapckuii, A.I1. MuxaiinoB. — DJIeKTpOH. JaH. —
Mocksa: ®uzmaraut, 2005. — 320 c. — Pexum gocryna:
https://e.lanbook.com/book/59285

2. Jemunoud b.I1. OCHOBBI BEIUMCITMTEIHLHOM MaTEMATHKH | DJIEKTPOHHBIN pecypc] : yueO.
noco6wue / b.I1. lemunosuy, M.A. Mapon. — DiektpoH. nan. — Cankt-IletepOypr : Jlaub,
2011. — 672 c. — Pexum nocrymna: https://e.lanbook.com/book/2025 . — 3aru. ¢ skpana.

3. Camapckuii A A., l'ynmua A B. Uucnennbie MeTobl MaTemMatnueckon gusuku [Tekct] / A.
A. Camapckuii, A. B. I'ynun. - M. : Hayunsiii mup, 2000. - 315 c.

4. Awmocos, A.A. BerunciaurenbHbIe METOIBI [ DIIEKTPOHHBIN pecypc] : yued. mocodue / A.A.
Awmocos, F0.A. Jlyounckuii, H.B. KomuenoBa. — Dnextpon. nan. — Cankr-IletepOypr :
Jlanp, 2014. — 672 c. — Pexum pocryna: https://e.lanbook.com/book/42190 . — 3aru. ¢
JKpaHa.

5. Jlebenes K. A., Kyzskuna M. B. (Ky6I'Y). MaremaTtnueckue u KOMIBIOTEPHBIE METOBI JIS
MojeupoBanus rnepenoca noHoB. Kpaessie 3amauu [Teker] : U. 1/ K. A. Jlebenes,; M-Bo
obpasoBanus u Hayku Poc. denepanuu, Kybanckuii roc. yu-1. - U3a. 2-e, ucnp. u J1o1. -
Kpacnonap : [Kybanckuii rocyaapcTBeHHbli yHUBepeuTeT|, 2017. - 97 c.

6. Oukos, B.®. ®usmnko-maremarrueckue 31061 ¢ Mathcad u MaTepHeT [DnekTpoHHBIH pe-
cypce] : yue6. nmocobue / B.®. Oukos, E.I1. boromonogsa, JI.A. UBaHOB. — DNeKTpoH. aH.
— Cankr-IlerepOypr : Jlanp, 2016. — 388 c. — Pexxum nocryna:
https://e.lanbook.com/book/74679 . — 3aru. ¢ skpaHa.

7. Yznenoa A.M., KoBanenko A.B., YprenoB M.X., Hukonenko B.B. Matemaruueckoe Mo-
JETMPOBaHUE MEMOPAHHBIX MPOIECCOB ¢ Ucnoiab3oBanneM Comsol Multiphisics 4.3. Kpac-
Honap. KyoI'Y. 2013.

5.2. JlonmoJiHMTeIbHAS JUTEepaTypa

Anyopues 1., CmupHoB A., Cmupnosa E. Matlab 7. CI16. BXB-Ilerepoypr. 2007.

9. Kpsuios B.U., bo6kxos B.B. Monacteipusiii [1.1. Berancnurensnsie metosl. Yactsb
II/[Texct] / Mocksa. Hayxka. 2010.

10. ITnuc, Anexcanap MBanosnu. Mathcad: maTemaTiueckuii MpakTUKYM JJIs1 HH)KEHEPOB
skoHOMHUCTOB [TekcT] : yueOHOe nocodue st ctyaentoB By30B / A. U. ITnuc, H. A. CiuBu-
Ha. - 2-€ u3[., nepepad. u gon. - M. : dunaHcel U cratuctuka, 2003. - 653 c.

11. Ananees B.3., Boiiko B.K., Pos6a E.A. IIporpammupoBanue B nmaketax Maple u Mathe-
matica:CpaBHuTenbHBIN aciekT. ['poano 2011

o

6. MeToanuyeckne yKazaHus 1Jisl 00y4arOUIUXCS 110 OCBOCHHU IO M CIUILINHBI.
[To xypcy mpenycMOTpeHO IPOBECHHE JEKIUMOHHBIX 3aHATHM, Ha KOTOPBIX TA€TCsl OCHOB-
HOW TEOPETHYECKUIN MaTepHall, MO3BOJISIIOIIUX CTYyJACHTAM B MOJIHOM MEpe 03HAKOMHUTHCS C TO-
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https://e.lanbook.com/book/74679

HATHEM AuQdepeHrnaIbHbIX YPaBHEHUI U OCBOUTHCS B PEILIEHUHU MPaKTUYECKUX 3adad. Bax-
HEHIIMM ATaroM Kypca sIBIISIETCS caMOCTosTeNbHas paboTa mo aucuuiuinHe «KoHuenuu co-
BPEMEHHOI'0 €CcTeCTBO3HaHUs». Llenbio camocToaTenbHOM paboThl OGakaiaBpa SBISETCS YriTyo-
JIeHUE 3HAHUH, MOJIYYEHHBIX B pe3yjbTaTe ayAUTOPHBIX 3aHATHI. BbipabaThiBaroTcsi HaBBIKU
CaMOCTOSITENIbHOM paboThl. 3aKPEIISIOTCS OMBIT M 3HAHMS, [TOJIYYEHHbBIE BO BpeMsl JlabopaTop-
HbIX 3aHATUHA. CaMocCTOsTeNbHAsT padoTa CTYJIEHTOB B XO0/1€ U3YUYCHHs AUCHUIUIMHBI COCTOUT B
BBINTOJIHEHUH WHAMBHUIYaIbHBIX 3aJaHUH, 3a/1aBaeMbIX IpPENoaBaTeseM, BEAyIIUM J1adopaTop-
HBIE 3aHSTHS, TOATOTOBKU TEOPETUYECKOI0 MaTepuaia K JJaDOpaTOPHBIM 3aHATHUSAM, HA OCHOBE
KOHCIIEKTOB JIEKIIMM W y4eOHOH JINTEpaTypbl, COIJIAaCHO KAaJEHAAPHOMY IUIaHY U IMOATOTOBKH
TEOPETHUYECKOr0 MaTepHualla K TECTOBOMY OIIPOCY, 3a4€Ty M 3a4é€Ty, COIVIACHO BOIIPOCAM K 3K-
3aMeHy. YKa3zaHus 1o oOpMICHHIO pabOT: MOTYT BBINOJHATHCS HA OTJACIBHBIX JINCTaX JHOO
HETIOCPEJICTBEHHO B paboueil TeTpaay; - odopMiIeHHE WHANBHIYAIbHBIX 33aJaHUN KeIaTeIbHO
Ha OTJEJIbHBIX JINCTaX.

[TpoBepka MHAMBHUIYaTBHBIX 3aJIlaHUHA MO TeMaM, pa300paHHBIM Ha J1a0OPaTOPHBIX 3aHSATH-
X, OCYIIECTBIIAETCA Yepe3 HEAETIO Ha TEeKyIeM J1a0OpaTOPHOM 3aHATHH, JTUOO B TEUCHHE HE-
JIENI TIOCJIE ITOrO 3aHATUS Ha KOHCyJIbTauuu. /(s pa3bsACHEHUS HENOHATHBIX BOIPOCOB JIEK-
TOPOM MU aCCHCTEHTOM E€XXEHEIEJIBHO MPOBOAATCS KOHCYJIBTALMK, O BPEMEHU KOTOPBIX IPYIIIIbI
M3BEUIAIOTCA 3apaHee. B OCBOGHMM NHMCLMIUIMHBI MHBAJIUJIAMU W JIMIAMHU C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMH30POBBSI 0OJIbIIOE 3HAYEHUE MMEET MHJIMBUAyalbHas ydyeOHas pabora (KOH-
CyJbTallui) — JOINOJHHUTEIbHOE pa3bsCHEHHE yuyeOHOro marepuana. MHIUBUAyalbHbIE KOH-
CyJbTallMU 110 MPEIMETY SIBJIAIOTCSA BaXKHBIM (PAaKTOPOM, CIIOCOOCTBYIOIMMUHINBUAYIIN3ALUN
0o0y4YeHMsT M YCTAHOBJICHHIO BOCIMTATEILHOTO KOHTAKTa MEXIyNpernojaBareneM M o0yuaro-
IIMMCSL UHBAJIUAOM MM JunoM. Mcnoab3yercss Kak TpaAuLMOHHAsS MHPOPMAIMOHHO OOBSICHU-
TelbHAasd I0Jaya MaTepuana, TaKk U HMHTEpAaKTHBHas I0Ja4a C MYJbTUMEIUWHOW CUCTEMOW.
Marepuan Kypca U3JI0KEH B OCHOBHOM B JINTEPATyPHBIX UCTOYHUKAX, IEPEYUCIICHHBIX B CITUC-
K€ JIMTEpaTypbl. 3ajada IPENoJaBaTeNsd COCTOUT B PACCTAHOBKE AaKLEHTOB M Pa3bsACHEHUU
CMBICJIa U HEOOXOIMMOCTH BBe/IeHUs! 000011eHui. /1)1 MOTHOLEHHOTI0 BOCIIPUSTHSL HOBBIX 00b-
€KTOB HEOOXOJMMa WJUTIOCTPALUS UX MPAKTUYECKOTr0 MPUMEHEHHUs. JTo (U3NUECKue MOJEIH,
JUISL KOTOPBIX MaT€MAaTHYECKUE MOJIEIN IPUBOIAT K KPAaeBbIM 3a7a4am.

OO6cyxeHre crmocoOOB pElIeHHs TMpeJiaraeMbIX 3a1ad MPU3BaHO aKTUBU3WPOBATh IMO3HABA-
TEIBHYI0 JEATEIIEHOCTh CTYJEHTOB. JTOMY JIOJDKHA CIIOCOOCTBOBAThH MPAKTUYECKAs HAIMPaB-
JIEHHOCTh UTOTOBBIX PE3YJIHTATOB.

NunuBuayasbHble KOHCYJIBTAIIUU IO MPEIMETY SBIISIFOTCS BaXHBIM (DAKTOPOM, CIIOCOOCTBYIO-
UM UHIUBUTyIU3aIUU OOYYCHHS M YCTAaHOBJICHHUIO BOCIUTATEILHOTO KOHTAKTa MEXIY Tpe-
nmojaBaTeieM U OOyYaroMMCsS WHBAJIWIOM WJIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
310pOBBs. B 0CBOEGHWM AMCHUIUIMHBI HHBAIMJIAMH U JIMIIAMH C OTPAHUYEHHBIMA BO3MOYKHOCTSI-
MU 3/I0POBBS OOJIBIIIOE 3HAUCHUE UMEET HHANBUAYyabHas yueOHast pabota (KOHCYJIbTAIUH).

7. Ilepeyens nHGOPMALMOHHBIX TEXHOJOTHI, HCIIOIb3YyeMbIX NPH OCYLIECTBJICHUH 00pa-
30BaTeJILHOIO MpoLecca Mo JMCHUILIMHE (MOAYJII0).

7.1. Ilepeyenb HHGPOPMANHOHHI-KOMMYHHUKANMOHHBIX TEXHOJIOTHIi TEXHOJIOTHIA, HC-
MOJIb3yeMbIX MPH OCYIIeCTBJIeHUN 00pa30BaTeIbLHOIO Mpolecca
1. Buxunenus, cBo001HAS SHITUKIIONEAUS. [ DIEKTPOHHBINA pecypc].
http://ru.wikipedia.org
2. DnexTpoHHO-O0nbmuoreunas cucrema «Koncynprant cryaerta» (Www.studmedlib.ru);
3. OnexTponHas oudaroteunas cucrema ELIBRARY.RU (http://www.elibrary.ru
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4. Karanor undopmarmonHoit cucrems! «EnnHoe okHO 1ocTyna K 00pa3oBaTeIbHBIM pe-

cypcam». [DnekrpoHHslii pecypc]. — http://window.edu.ru/window/catalog

5. 3. DKcIoHeHTa, 00pa30BaTEIbHBIN MAaTEMAaTHUYECKUI CalT. [ DIEKTPOHHBIN pecypc]. —

http://www.exponenta.ru

1.
2.

3

7.2 TlepevyeHb JUIEH3NOHHOTO H CBOOOIHO PACTIPOCTPAHAEMOIr0 MPOrPaMMHOI0 odecre-

YeHust
1. Onepanuonnas cucrema MS Windows.

2. WnrerpupoBanHoe oducHoe npuioxenue MS Office.

3. IIporpammHoOe obecriedeHre IJisi OpraHu3aluK YIPaBIIeMOro KOJUIEKTHBHOTO 1 Oe301ac-

HOro gocrymna B HTepHer.
4. Maremarnueckuit naker MathCAD, FemLAB

5. TIporpamMmsl, IeMOHCTpaIK BUICO MaTepuaiios (rpourpeiBaresis « Windows Media
Player»).

6. IIporpaMMel U1 AEMOHCTpPALMU B CO3AaHus ipe3eHTanuii («Microsoft Power
Pointy).

7.3 Ilepeyennb coBpeMeHHBIX MPO(ecCHOHAIBHBIX 023 TaHHBIX U HH(POPMALIMOHHO-

CIIPABOYHBIX CHCTEM

7.3. IlepeyeHb MH(POPMAMOHHBIX CIIPABOYHBIX CHCTEM:
Dnexkrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
DeKTpoHHO-0MOIMOTeYHast cucTeMa n3naTelnseTB «Jlanwy (http://e.lanbook.com).

. OnekTpoHHass OuOnMoTeyHas cucremMa «YHuBepcurerckas Oubmumoreka ONLAINY»

(http://www.elibrary.ru)/.

8. MarepuajibHO-TEXHHYECKOe o0ecredyeHue 1o JUCIUTIHHE (MOYJII0)

Ne Bux pabor MatepuanabHO-TEXHUUYECKOE 00ecTieyeHre TUCIUIUINHBI (MOTy-
J151) ¥ OCHAILEHHOCTb
1. | JleknuonHsble 3aHATUS | JIeKIMOHHAST ayAUTOPUS, OCHAILCHHAs MPE3CHTAMOHHON TeX-
HUKOM (IIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK):. ayad. 129, 131,
A3016, A305, A307
2. | CemuHapckue 3aHATHS
3. | JlaGoparopHble  3aHs-
THS
4. | I'pynnoBbie (uHmuBH- | Ayautopus Ayn. 147-150, 133
IyanbHbI€) KOHCYJIbTa-
1812071
5. | Texyuwii  KoHTpONb, | Aymutopus Aya. 147-150, 133
POMEKYTOYHAs aTTe-
CTalus
6. | CamoctosTenbHas pa- | KaOuHer s caMOCTOSTEIbHOM pabOThl, OCHAIICHHBIH KOMITBIO-
6ota TEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHUs1 K ceTh «MH-
TEPHET», MPOTPAMMOM DKPAHHOTO YBEIHYCHHS] W OOCCTICUCHHBIN
JOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO
cpeny yauBepcuteTa. Aya. 102-A u untanbHBIN 31
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