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Pabouast mporpamMma qucuurinHbl «MaTemarnueckoe MOJIETUPOBAHME
YHUCJICHHBIE METO/IbI U KOMIUIEKCHI TPOTrpaMM» YTBEPK/I€HA Ha 3acelaHuU Kaeapbl
MIPUKIIATHOM MaTeMaTUKU POTOKOJI Ne 8 oT «21» mas 2021r.

Pabouas nporpamma AUCIUIIINHEI «MaTeMaTruueckoe MOACIUPOBAHUE, YHUCIICHHBIC
METOJIbI M KOMILJIEKCHI MPOTPaMM» YTBEPKJICHA Ha 3acelaHuu Kadeapbl MPUKIIaTHON
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([/’ /TIOIIICh

YTBepkieHa Ha 3aceaHuu y4eOHO-METOINYSCKON KOMUCCHH (haKyJIbTeTa KOMIThIO-
TEPHBIX TEXHOJIOTUW U NPUKIIAJTHON MAaTEeMaTUKHU
rpotokoust Ne 1 «21» mas 2021r.
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ITpencenarens YMK daxynbreta KoBasnienko A.B.

[MTamommaunkosa TaregHa JleoHnIOBHA.

JIOKTOp megaroruueckux HayK, KaHauaat (Pu3uKo-MaTeMaTHYeCKUX Hayk, npodec-
cop. [TouetHbIil paboTHUK BbICHIEro npodeccruonaabHoro oopazoBanus PD. {upek-
Top uHCTUTYTa PyHAaMeHTaIbHBIX HayK (MWDH) ®I'BOY BO «Ky6oI'TY».

MapxkoB Buranuin Hukonaesuu.

JlokxTop Texanueckux Hayk. [Ipodeccop kadenapsl nHGOPMAIIMOHHBIX CUCTEM U TIPO-
IrPaMMHUPOBAHUSI HHCTUTYTa KOMITBIOTEPHBIX CHCTEM M MH(POPMAIMOHHOM Oe3ormac-
Hoct (MKCullb) ®I'BOY BO «KyoI'TY».

1. Hesiu m 321241 OCBOEHUSA TUCHMILJIMHBI
1.1 Heau AMCUMIIMHBI.

]_[e.m,}o JUCHUIIIIMHBI ABJISACTCA obecrieueHue MNOATOTOBKH AaCIIUPAHTOB I CAAYU KaHAWAAT-
CKOT'0 5K3aM€Ha I10 Hay‘{HOﬁ CIICIUaJIbHOCTHU MaremMaTruueckoe MOZACIMPOBAHUC, YUCIICHHBIC MCTO-
AbI 1 KOMIIJICKCHI IIPOIpaMM.



LleasiMu OCBOCHMSI TUCHUIUIMHBI SBISETCA M3YYEHHUE OCHOBHBIX METOJIOB MAaTEMaTUYECKOTO
MOJICTTMPOBAHMSI, YUCICHHBIX METO/OB W NPOrPaMMHBIX KOMIUIEKCOB, a Takke (opmupoBaHue y
acIMPaHTOB 3araca 3HAHUH, JOCTATOYHOTO Ui KBaTM(PUIMPOBAHHON mepepaboTku (yHIaMEH-
TAJIHBIX TEOPETHYECKUX MCCIIETOBAHUH U TOJyYCHHUSI HOBBIX PE3YJIBTATOB B MPOLECCE MPAKTHYe-
CKOW pabOThI HA/l TEMH WJIM WHBIMHU MPOOJIEMaMH COBPEMEHHBIX MAaTEeMaTHYECKUX METOJOB U MO-
Aesel, YUCICHHBIX METOIOB M KOMILJIEKCOB IIPOrPaMM, YMEHHUH U HABBIKOB, MIO3BOJISIOIINX CTPOUTH
MaTeMaTHYECKUEe MOJICIH B ONPEACICHHBIX NMPUKIATHBIX O0JACTAX (HAHOTEXHOJIOTUSX, TUAPOIH-
HaMUKe, TerioMaccornepernoce, Gu3nke, XMMUU, YJKOHOMUKE, SKOJIOTHH U Jp.) pa3palbaThIBaTh Me-
TOJIbI AHAJTUTHYECKOTO M YHCICHHOTO aHaJIM3a COOTBETCTBYIOIIUX KPAaeBBIX 33Jau, HHTEPIPETUPO-
BaTh MOJYYEHHBIC PE3YJIbTaThl, pa3padaThiBaTh COOTBETCTBYIOIINE IPOTPAMMHBIC KOMIUIEKCHI.

1.2 3agauy JUCHUILIMHLI.

3amauy JTUCIUILIMHEI:

— ¢opMHpPOBaHHE CITOCOOHOCTH MCIOJIb30BaTh METO/IbI MATEMATHUYECKOTO MOJICTUPOBAHHS,
YHCIIEHHBIX METOJIOB, UCIIOJIb30BaHUE, pa3pa0d0TKe MPOrPAMMHBIX KOMIUIICKCOB

— YYUTh HOBBIM COBPEMEHHBIM METO/IaM HUCCJIEI0BaHUS B 00JIACTH MAaTEMaTHYECKOIO MOJIe-
JTUPOBaHUS

1.3 MecTo qucuuIinHbl (MOAyJisl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl.

IIporpamma cBsi3aHa cO CJIEAYIOIIMMHU JUCLMITIMHAMU: BBIUMCIIUTENIbHBIE U UH(OPMAIMOH-
HbI€ METO/bl B (PU3UKO-XMUMUYECKUX 33a7auyaX, MATEMaTUYECKHE METOJbl U MOJEIN HAaHOTEXHOJIO-
I'Mi, YUCIIEHHbIE M aHAIWTUYECKUE METOJbl MCCIEJAOBAaHUM MaTeMaTHYECKUX MOJENeH, KOMIIbIO-
TEPHOE  MOJEIMPOBAHME B  3a7ayax TUJIPOJUHAMHKH, MaTeMaTUYEeCKUE MOJEIU U
MHCTPYMEHTAJIbHBIE CPEJICTBA B SKOHOMUKE.

1.4 B pe3yabrare U3y4YeHHUs] TUCHUIIMHBI Yy ACMHPAHTA JOJKHBI cHOpPpMHPOBATHCS
cJeyIolye KOMIEeTeHMH, B COOTBETCTBUU C NACIIOPTOM

W3ydeHne maHHON y4eOHOM MUCIUIUIMHBI HAMPaBJICHO HAa (JOPMUPOBAHHE Yy OOYJAIOIIMXCS
CHEAYIOIIUX KOMIIETEHIIHI:

No Nunexc | Conepkanue komre- B pesynbrare uzydenust yueOHON AUCIUTUTMHBI
I 1; KOMIIe- | TeHUuu (uiu e€ ya- oOyJaromuecs: JOIKHbI
" | TeHIMM CTH) 3HATh YMeETh BJIaJeTh
1. OIIK-3 | criocOOHOCTBIO K pa3- | HOBYIO COBpe- | IPUMEHSATh HO- | pa3HBIMU CIIO-
paboTKe HOBBIX METO- | MEHHYIO Tapa- | Bple METOABI M | coOaMu uc-
JIOB UCCIICIOBAHUS U AATMY  Mate- | mareMaTH4e- OJb30BAHUSA
UX IPUMEHCHHUIO B MaTH4ECKOro CKHUE MAKeThl K | IMaKEeTOB IS
CaMOCTOSITENIbHOM MOZACINPOBA- | \1onenupoBa- MOJIETUPOBA-
HAy4YHO- HUAL, € HPUME= | g Hay4HbIX | HUSI €CTECTBEH-
. HEHUEM Mare-
MCCJIEe10BATENbCKON 3a/1a4 HO Hay4YHBIX
MaTHYECKHUX
JESITENILHOCTH B 00J1a- 3a/1a4.
MaKeTOB U HC-
CTI/\I' MPOPECCHOHANb | [0 o i
HOM J1eSITeIbBHOCTH WX, BBIHCITH-
TEJIbHBIX BO3-
MOYHOCTE!
2. [IK-2, | rmyOoko moHuMaeT U | pyHIaMeH- TBOPYECKHU UC- | TEXHOJOTHYE-
TBOPYECKHU UCIOJIb3Y- | TAIbHBIE U MOJb30BaTh B | CKOW JIEATEIb-




e Nunexc | Conepxkanue Komrie- B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
n.1;. KOMIIe- | TEHIMH (Wi e€ va- 00ydaromuecs: JOIKHbI
TEHINH CTH) 3HATh yMeTh BJIA/JIeTh

€T B HAYYHOH M IIPO- | MPUKIIATHBIC HAYYHOMH Jiesi- | HOCTBIO Xapak-
U3BOJICTBEHHO- paszernsl cre- TEJIILHOCTH TEPHOM ISt
TEXHOJIOTUYECKOH Jie- | IHaTbHBIX 3HaHUs QyHAa- | MaTeMaTH4e-
SATEILHOCTU 3HAHUS JVCLIUATUTHH; MEHTAJIbHBIX U | CKOTO MOJICIIH-
byHIaMeHTaIbHBIX U HPUKIIATHBIX poBaHusl.
NPUKIIQJHBIX pa3fe- paszesnos cre-
JIOB CIIeIIUATbHBIX UATBHBIX
JVICIIATUTHH; JMCIIUTUTAH

3. IK-3 TyOOKO MOHMMAET U | TJIyOOKO 3HaTh | pa3pabarpiBaTh | CIOCOOHOCTHIO
CHOCOOCH MUCIOb30- | METOJIbI MaTe- | MaTeMaThye- UCIIOJIb30BaTh
BaTh (pa3pabaTpiBaTh) | MAaTHYECKOTO CKHE MOJIENH, C | ¥ pa3pabdarkl-
B HAYYHOU U TIPOM3- MO/ICJINPOBa- UCIIOJIb30BaHU- | BaTh METO/IbI
BOJICTBEHHO- HUS, YUCIICH- €M YHCIICHHBIX | MaTeMaTHue-
TEXHOJIOTUYECKOM Jie- | HbIe METOJBI U | METOJIOB H CKOT'O MOJICJIH-
STEILHOCTH METOJIbI pOrpaMMHBIC | IPOTPAMMHBIX | POBaHHSI BMe-
MaTeMaTHYECKOTO KOMILJIEKCHI U KOMILJIEKCOB cre ¢ uadop-

MOJEIINPOBaHUs, YUC-
JICHHBIE METO/bI U
IIPOrpaMMHBIE KOM-
IIJIEKCHI

X HCIOJIB30-
BaHME B Hay4-
HOHU JesATeNb-
HOCTH.

MAallMOHHBIMHU
TCXHOJIOTHAMMU.

2. CTpyKTypa M cojiep:KaHHe TUCHUTLTHHBI
2.1 Pacnipenesienre TPY10€MKOCTH JMCIMILINHBI 10 BUAaM padoT.

OOmiast Tpy10EMKOCTh y4eOHOW IUCIMIIMHBI COCTaBIAET 3 HK3aMEHHBIX eIuHUIbI, 108
akagemuiecknx 4acoB (10 mekumit, 12 nmabopaTopHbiX, 50 caMoCTOATENBHON pabOTHI, 36 KOHTPOJIb
(dbopma KOHTPOJIS — KaHAMJATCKHM K3aMeH (36 JacoB).

Bun yue6Hoi paboTbl Bceero CemecTpbl
4acoB (dacer)

5

KonTakTHas padora, B TOM 4ncJje:

AyauTOpHBIE 3aHATHS (BCEro): 22 22

3aHsATHSI IEKIMOHHOTO THIa 10 10 -

JlaboparopHbie 3aHATHS 12 12 -

3aHATUS CEMUHAPCKOTO TUIa (CeMUHAPBI, TPaKTHYE-

CKHE 3aHSTHSA) i

Nuas koHTaKTHas padora:

KonTpons camocrositensHol paboTsl (KCP)

ITpomexyrounas atrectauus (MKP)

CamocrosiTesibHasi paboTa, B TOM 4ucJe:

Kypcosas paboma -

IIpopabomxa yuebnoco (meopemuuecko2o) mamepuana 30 30 -

Buvinonnenue unousudyanvbHulx 3a0anuii (n0020moexa 20 20 -




coobwenull, npe3eHmayuii)

Pegepam

IToaroroBka K TeKylemMy KOHTPOJIIO

KonTpoub:
ITonroToBka K 9K3aMeHy 36 36
OO0mas Tpy10eMKOCTh qac. 108 108
B TOM YHCJIe KOHTAKTHAs
pabora
3a4. e 3 3
2.2 CTpyKTypa IMCHUIINHBI:
KonuuectBo yacos
Breaynu-
A
Ne HanmenoBanue pa3aenos B yﬂ;TOOTI;HaH TOpHas
cerd p pa6ota
JI 113 JIP | CPC
1 2 3 4 5) 6 7
Maremarnueckoe MoenupoBanne. Moaenu nonyyae-
Mble U3 QyHAAMEHTAIBHBIX 3aKOHOB MPpUpobl. [Ipu-
L Mephbl uepapxuu Mojeneil. Mozaenu u3 BapualiOHHBIX 5 5 12
" |npuHIMIOB. Mozenu TpyIHODOPMATH3yMbIX 00bek- | 16
TOB. MaremaTH4eckoe MOJICTUPOBAHUE CIIOKHBIX 00b-
€KTOB
Yucnennsle Metoabl. Teopus npubimxennit. O6mue
5 CBOMCTBA BBIYUCIIUTENBHBIX AITOPUTMOB. Teopust ure- 1l 2 5 10
" |pauuii ¥ METOJBI PEIECHUS 3a]1a4 YUCIEHHOTO MO/IE-
JIMPOBAHMUSL.
[TakeTs! mporpamMm. MaTeMaTH4EeCKHUE MaKEThI
3. |mathCAD, FemLab, Maple mist uncnennbix pacuétoB | 16 | 2 4 10
Y MAaTEMaTUYECKOTO MOJEITUPOBAHHS.
MogenupoBaHue 3a/1a4 IEpeHoca YacTUIl B (PU3UKO-
4, 14| 2 2 10
XUMHYECKHX CpeJlax.
5. MopaenupoBaHue 3KOHOMHUYECKUX MPOIIECCOB. 12 2 2 8
Hmoeo no oucyunaune: 72| 10 12 50
2.3 Coaep:xaHue pa3aesioB JMCHUILIMHBI:
2.3.1 3aHATHSA JeKIMOHHOI0 THIA.
Haumenosanue dopma TEKYIIEro
Ne Copepxanue paszaena
paznena KOHTPOJIS
1 2 3 4

1. |[Maremaru4eckoe Mo-

Mopenu noxydaemsbie U3 GyHAaMEHTAIbHBIX 3aK0-
HOB npupoibl. [Ipumepsl nepapxun moaeneir. Mo-

OTMPOCHI 110 MaTe-




JIeTM U3 BapHAMOHHBIX IPUHINIOB. Moenu
TPYAHO(POPMATH3YMBIX 00BEKTOB. MaTemaruye-
CKOE€ MOJICIMPOBAHUE CI0XKHBIX OOBEKTOB

JETTMPOBAaHKE

puanam JI u JIP
npopabotku TEOP

2. |Yucnennsie Mmetoabl. | Teopus npubmmxennid. OOIIMe CBOWCTBA BEIYMC-  [OMPOCHI IO MaTe-
JINTEJIbHBIX alropuTMOB. Teopus utepauuii u me- |puasiam JI u JIP
TOJIbI pEIICHU 3a/1a4 YUCICHHOTO MOJIEIUPOBAHHUS [IPOPabOTKU
TEOP.
3. |[TakeTsl porpaMm. Maremarnueckue maketsl mathCAD, FemLab, OIIPOCHI 110 MaTe-
Maple aJis ynciaeHHBIX pacuéToB U MareMaruue-  |puaiam JI u JIP
CKOI'0 MOJECITUPOBAHHUS npopabotku TEOP
4. MopaenupoBanue 3a1a4 |[[puMeHeHne YUCICHHBIX 3a/1a4 K TIEPEHOCY HOHOB
. . OTIPOCHI 1O MaTe-
HepeHoca 4acTull B (u- [9€PE3 CI0M PacTBOpPa U OJHOCIONHBIE 1 MHOTO-
3UKO-XHMIYECKHX Cpe- |CTOMHBIC MEMOPaHHBIE CHCTEMBI. puanam JI u JIP
npopabotku TEOP
nax.
5. |MognenmupoBanue 3ko-|Hekoropbie Moaeny (PMHAHCOBBIX H SKOHOMHYE- OTIPOCHI 110 MaTe-
HOMMYECKUX  Mpolec-|CKUX mpoueccos. Opranusanus pekIaMHOi komna- | puanam JI u JIP
COB. HUU. Mozenb paBHOBECHSI PHIHOYHOM 3KOHOMUKH. |1ipopaboTku TEOP

MaKpOMOIIGJH) 9KOHOMHYECKOI'O pOCTa.

Coxpamenus: JI — nexuusi, TEOP - npopa0OoTKa Jiekiuii u paboTa ¢ MaTeMaTH4YeCKON JTUTEPaTypoH,
/[P — HeayITUTOPHOE CaMOCTOSATEIBHOE BBINIOJIHEHUIN NMPAKTUYECKUX 33aaHni, TP — TUIIOBOW WH/IH-
BUJyaJIbHBIN pacyer, JIP — naboparopHas pabota, KP — KOHTpOJbHas padoTa,

2.3.2 3aHATHA CEMHHAPCKOI'0 THIIA.
3aHATHUS] CEMUHAPCKOTO TUIIA - HE TIPETyCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne HanmenoBaHue 1a60paTOpHBIX paboT Popwma Tekymero
KOHTPOJIA

1 3 4

1. |Monenu nony4yaemble U3 GyHIaMEHTAIBHBIX 3aKOHOB nipupoasl. [Ipume- ([Iposepka JIP
pBI Hepapxuu Mojeneil. Mozenn u3 BapuallMOHHbIX NIPUHIMIIOB. Moze-
JH TPYAHO(POPMATIM3YMBIX 00BEKTOB. MaTeMaTH4ecKoe MOIETMPOBAHUE
CJIOKHBIX OOBEKTOB.

2. |Teopwus mpubOmxkeHwid. OOIIHe CBOMCTBA BRIYHCIUTEIBHBIX aIrOpPUTMOB. |[Iposepka JIP
Teopus urepanuii 1 METO/IBI PEIICHUS 3a7a4 YUCIEHHOTO MOJIEIUPOBa-
HUS.

3. |Maremaruueckue naketsl mathCAD, FemLab, Maple ans uncnennsix  (I[Iposepka JIP
pacdy€ToB U MATEMATHYECKOTO MOJIEIINPOBAHUS.

4. |[TpuMeHeHHe YHCIICHHBIX 3a/1a49 K IEPEHOCY MOHOB Yepe3 Ciiok pactBopa |[Iposepka JIP
U OZJHOCJIOMHBIE U MHOTOCJIOMHbIE MEMOpaHHbIE CUCTEMBI.

5. |HekoTtopsie Moenn (pUHAHCOBBIX M SKOHOMHUYECKUX TporieccoB. Opra-  ([Iposepka JIP
HU3aLUsA PEKIaMHON KOMIIaHUU. MoJieb paBHOBECHUS PHIHOYHOU 3KOHO-




MUKH. MakpoMoenb 3KOHOMUYECKOTO POCTa.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX PadoT (IP0EKTOB)
KypcoBbie paboThI - HE IPEAYCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOr0 o0ecredeHHs AJIsl CAMOCTOATEJbHOW PadoThI
00y4aroUUXCcs M0 JUCHUILVIHHE (MOTYJII0)

HepequL yLI€6HO-MeTOI[I/I‘ICCKOFO obOecrieyeHus JUCHHUIIIIMHBI I10

HOZ[FOTOBKa K pCHICHUIO
3a1a4 U TCCTOB

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITETTLHOU PaOOTHI
1 2 3
1 MeTtoaudeckue yKa3aHusl Ui MOATOTOBKH K JIGKIIMOHHBIM M CEMUHAap-
[IpopaboTka ¥ TOBTOPEHUE |CKUM 3aHATHUAM, YTBEPKACHHBIC HA 3aceJaHny Kadeapbl MpUKIIaTHON
JEKIIMOHHOTO MaTeprala, |MaTeMaTHKH (aKylIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHUH U IPUKIIATHON
Matepuana yaebuoit m  |[Matematuku @I’ BOY BO «KyOI'Y», mpotokon Ne7 ot 18.04.2019 .
HAy4YHOU JIMTEPATYPHI, MOJ]- |MeToANYeCKHe yKa3aHUs IO BBIIOJHCHHIO CaMOCTOSITCIBLHONU pPa0OThI,
TOTOBKA K CEMUHAPCKUM |yTBEP)KACHHBIE Ha 3acelaHud Kadeaphl MPUKIAAHOW MaTeMaTHUKH ¢a-
3aHATHAM KyJIbT€Ta KOMITBPIOTEPHBIX TEXHOJIIOTUH W TPUKIAJTHON MaTeMaTHKH
OI'BOY BO «Ky0I'Y», mporokon Ne7 ot 18.04.2019 .
2 MeToauueckne yKa3aHUs 110 BBIMOJHCHHUIO JJAOOPAaTOPHBIX padoT, IO
ToroToBKa K TaGopaTop- TucIIunHe «JlnHaMrdeckue MOJIENH B OKOHOMHKE, yTBEPHKACHHEIE Ha
LM 3AHSTHSM 3aceaHun Ka(beELpH NPHK/IaIHON MaTeMATHKY (hakympTeTa KOMITBIOTEP-
HBIX TexHonorui u npukiagHoil maremMatuku ®I'bBOY BO «KyOI'V»,
npoTtokoia Ne7 ot 18.04.2019 r.
3 MeTtoaudeckne yka3aHHsS 10 BBHIMOJHEHUIO CaMOCTOSATENBHON paboThl,

YTBEP)KICHHBIE HAa 3acelaHuM Kadeapbl NPUKIAAHOM MaTeMaTuku ¢a-
KyJlbTe€Ta KOMIBIOTEPHBIX TEXHOJIOTUH M TPHUKIAAHON MaTeMaTHKU

DI'BOY BO «Ky0I'Y», nporokon Ne7 ot 18.04.2019 .

Y4yeOHO-MeTOAMYECKHE MaTepUabl AJII CAMOCTOATEIbHON paboThl 00yUYaIOIUXCS U3 YnCTa
MHBAJINJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistorcs B Gop-
MaX, aIalTHPOBAHHBIX K OTPAHUYCHHUSM UX 3J0POBbS U BOCHPUATHS HH(OOPMAITHH:

JIist U1 ¢ HapyIIeHUSIMU 3PEHUS:

— B IIe4YaTHOM (popme yBEIMUEHHBIM LIPUPTOM,

— B (popMe 3IIEKTPOHHOT' O IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4aTtHoM (hopme Ha si3bIke bpaiins.
Jlns1 man ¢ HapyIeHusIMH cltyXa:

— B 1e4atHoi opme,

— B (pOpMe PIIEKTPOHHOIO TIOKYMEHTA.
JUnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIeYaTHOU opme,

— B (popMe 3IIEKTPOHHOT'O IOKYMEHTA,

— B (hopme aynuodaiina.

JlaHHBIN TIepedeHbh MOKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00ydJa-
FOIIMUXCS.

3.

Oo0pa3oBaTesibHbIE TEXHOJIOTUH.

Coueranue TpaJUIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN B (popMe JIeKIU, TPAKTUIECKUX
1 1a00paTOpPHBIX padoT.




Bo3MoXHO TpUMEHEHHE U APYTUX 00pa30BaTEIbHBIX TEXHOJIOTHH.

HccnenoBaTenbCkue METOIbI B 00ydeHHH. J[aeT BOZMOXKHOCTD y4allUMCsI CaMOCTOSITEIIbHO
MOTIONHATh CBOM 3HAHHS, TIYOOKO BHHUKATh B H3Y4aeMyIO MPOOJeMy W MpEArojaraTh MyTH e
pelieHus, 4TO BaXKHO TpHU (HOPMHUPOBAHMM MHUPOBO33pEHUs. KakIplii acMpaHT BBICTYIAET C
COOOIIEHUEM TI0 OJTHOM U3 TeM MPOrPaMMBbI Kypca B PEIIEHHBIM 3a/1a4aM.

[Ipobnemuoe oOydenne. Co3nanue B y4eOHOM JCATEIHHOCTH MPOOJIEMHBIX CHUTYAIlUd U
OpraHm3alys aKTHBHOW CAMOCTOSTEIBHOW ACSITENLHOCTH YYAIIUXCS IO UX Pa3pelICHHIO0, B
pe3yibTaTe 4ero MPOMCXOJUT TBOPYECKOE OBJIAJICHWE 3HAHUSMH, YMCHUSMH, HABBIKAMH, Pa3BH-
BalOTCS MBICTUTEIILHBIC CIIOCOOHOCTH.

[TpoekTHBIE MeTOIBI 0O0yUYeHHS. PaboTa 10 JaHHOW METOIMKE TAeT BO3MOYKHOCTh pa3BUBATh
WHIVBUIYAIBHBIE TBOPYECKHE CIIOCOOHOCTH ydamuxcs, 0ojiee OCO3HAHHO MOAXOAHWTH K IPO-
(heccHOHATbHOMY | COIMATbHOMY CaMOOIIPEICIICHUIO.

HNudbopMalinoHHO- KOMMYHUKAIIMOHHBIE TeXHOJIOTUU V3MeHeHne 1 HeorpaHUYEHHOE 000-
raiieHue CoJIepPIKaHus 00pa30BaHMUs, UCIIOJIb30BAaHHE W MHTETPHUPOBAHHBIX KYypcoB, noctyi B MH-
TEPHET.

4, OueHouyHbIe CPeICTBA AJIM TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH
U IIPOMEKYTOYHOM aTTecTalluu.

4.1 DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MPOBECACHUA TCKYIIECT0 KOHTPOJIs.

OneHouHbIE CPEJICTBA PEIHA3HAYEHBI JIs1 KOHTPOJIS U OLIEHKH 00pa30BaTeNIbHbBIX JOCTH-
KEHUI 00yJarouxcs, OCBOMBIINX IPOrpaMMy y4eOHOH TUCIMILIMHBI «/{HHAMHYeCKHue MOJEIH B
SKOHOMHMKE.

OrneHoYHbIE CPECTBA BKIIIOYAET KOHTPOJIbHbBIE MaTepUallbl JIs IPOBEICHUS TeKYIero
KOHTPOJIs B popMe JOKIIa[a-MPE3SHTALMH 110 MPOOIEMHBIM BOIIPOCaM, Pa3HOYPOBHEBBIX 3a7a-
HUI, TUMIOBBIX pacyeTOB U MPOMEKYTOUYHOM aTTecTalluu B (hopMe BOIIPOCOB U 33/1aHUI K 3K3a-
MEHY.

OneHouHBIE CPEICTBA A1 MHBAIKMIOB U JIML C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/10POBbS

BBIOMPAIOTCS C YUETOM MX MHIAUBUAYAIBHBIX ICUXO()U3UUECKUX OCOOCHHOCTEN:

— MpU HEOOXOMMOCTH UHBAJIUAAM U JIUIAM C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbS
MIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMs sl TIOATOTOBKHU OTBETA Ha SK3aMEHE;

— MpH NPOBEJCHUN TPOLEAYPHI OLIECHUBAHUS PE3yJIbTaTOB 00yYeHUs MHBAINIOB U JIUI] C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI IPEAYCMAaTPUBAETCS UCIOIb30BaHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3H C UX UHIAUBUAYATIbHBIMA OCOOEHHOCTSIMH;

— IIpU He0OXOIUMOCTH AJIs1 O0YUAIOLIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS U
MHBAJINIOB IPOIeypa OLIEHUBAHUS Pe3yIbTaTOB 00YUEHHUS MO AUCHUIIIMHE MOKET MPOBOAUTHCS B
HECKOJIbKO JTAIloB.

[Tponetypa orieHUBaHUS pe3yabTaTOB O0YUECHUSI MHBAIUAOB U JIUI] C OTPAaHUYEHHBIMHU BO3-
MO>KHOCTSIMH 37I0POBbsI 110 IUCHHUIUIMHE (MOJIYJII0) IIpelycMaTpUBaeT MpeaocTaBieHne nudopma-
UM B (popMax, alanTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATHUS HH(pOpMaLInu.

Jlist mui ¢ HapyIIeHUsIMU 3pEHUS:

— B 11e4aTHOM (hopMe yBEITMUYEHHBIM HIPUPTOM,

— B hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jlig i1 ¢ HapyIIeHUsIMU CiTyXa:

— B IIe4aTHOU (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlnst mun ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATEeNILHOTO arapara:

— B 1e4atHoi opme,

— B (pOpMe PIIEKTPOHHOIO TOKYMEHTA.

JlaHHBII IepedeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCMOCTH OT KOHTUHTEHTa 00y4a-
FOLIUXCS.



VYuebHas AesITeNbHOCTh POXOAUT B COOTBETCTBHH C rpakoM yueOHOro nporecca. Texyuuii
KOHTPOJIb KaU4€CTBA MOATOTOBKU OCYIIECTBIISIETCS ITyTEM NIPUBIICUCHHUS CTYICHTOB K aKTHBHO-MY
00CYXJIEHUIO OpeeNICHH, HOBBIX JJISl HUX PE3yJIbTaTOB, K PEIICHUIO TEOPETHYECKHUX 33134 Y
JOCKH, IyOJIMYHOH 3alUTON CaMOCTOATENLHO PEIIEHHBIX 3a/1a4, a TAKXKe M0 JOKJIaaM, ITOJIrOTOB-
JIEHHBIM CaMOCTOSITEIbHO Ha OCHOBE IPEATI0KEHHOH NperogaBaTesieM IUTepaTypsl.

CprKTypa OLICHOYHBIX CPEACTB IJIA TeRymei/i H HpOMe)KyTOqHOﬁ aTTeCTallun

. HanmMeHoBaHue OLIGHOYHOTO CpeCTBa
No KonTtponupyemsle TeMbl Koa xontponupyemoit _
- JTUCIIATUINHBI KOMIIETEHITUH TCKYIINHA MIPOMEKYyTO4YHA
KOHTPOJIb aTTecTanus
Marematnueckoe Mojie- onpoc. doxia- | B 1
1 | nuposanue OIIK-3(3namv, 1ademy),) P (’)bl onpocet K137K3aM€Hy
YucieHHbIE METO/IbI. onpoc, npe Bonpocul k sx3amen
2 OIIK-3 (3name, ymemy) poc, p P Y
3eHmayuu 18-36
Haxerst mporpam. Bonpocul x axzamen
3 OIIK-3 (ymems, é1ademv) onpoc, PI'3 P 37-54 Y
MoaenupoBanue 3a1a4
MepeHoca 4acTuIl B pu3u TEK=2, TIK3 (ymemo, Bonpocul x axzamen
4 p 1 enademy), onpoc, PI'3 P 2.6 Y
KO-XMMHUYECKUX CpEeaax. OIIK-3 (3namy) )
MoaenupoBaHie  SKOHO- IIK-2, [IK3(ymemp,
5 | MUUYECKHX MPOIIECCOB. enadems) OIIK-3 (3Hams, onpoc, KP Bonpocwl k axzameny 9
yMemb, 81a0emsb)

HOKa3aTe.TIH, KPUTEPUHU U HIKAJIBI ONEHKHA C(l)OpMHpOBaHHI)IX KOMIIeTeH Uil

Koa u HammeHoBaHue

CooTBeTcTBHE YPOBHEH 0CBOCHUSI KOMNETEHIMH INIAHUPYEMbIM pe3yJibTaTaM

HOCTb K pa3paboTke
HOBBIX METOJIOB WC-
CIeOBaHUS U  HX
MPUMEHEHUIO B CaMo-
CTOSITEJIBHON HAay4YHO-
UCCIe0BaTEIbCKON

JIeATeIbHOCTH B 001a-
CcTH pOo(dheCcCUOHab-
HOMU JIeATEIbHOCTH

OaTeIBaTh HOBBIE Me-
TOJIBI UCCIENOBAHUI

HOBBIE METOJIbI MCCJICIOBAHHUA U
UX TOPUMEHEHUI0 B CaMOCTOS-
TEJbHOU HAy4HO-
HCCIIEOBATSIBCKON  JIeATENbHO-
CTH

KOMIIeTeH U 00y4YeHMs1 1 KPUTEPUSIM HX OLlEeHUBAHMUS
TMOPOroBbIi 0a30BbIii NPOABUHYTbII
Onenka
Y 10BJIETBOPUTETHHO Xoporo/ OtnnyHoO /
OIIK-3 — cnoco6- | 3naem — xak paspa- | 3uaem — Kak paspabareiBath | 3Haem — Kak paspa-

OaThIBaTh HOBEBIE
METOJBI HCCIeN0Ba-
HUS U UX IpUMEHE-
HAIO B CaMOCTOS-
TENBHON Hay4HO-
HCCIICA0BATEILCKOMN
JIESITENIBHOCTH B 00-
JactTu  mpodeccHo-
HAJILHOW JIeSITCIbHO-
CTH

Ymeem  paspabatbl-
BaTh HOBBIC METOJbI
WCCIICTIOBAHHUS

Ymeem pazpabaTeiBaTh  HOBBIX
METOJOB MCCIICIOBAaHUS U UX
NPUMEHEHUIO B CaMOCTOSTEIb-
HOW Hay4HO-HCCIIE/I0BATEIIbCKON
JIESATEIBHOCTH

Ymeem pazpabatbi-
BaTh HOBBIX METO-
JIOB HCCIICIOBAaHMUSI U
WX TPUMCHCHHUIO B
CaMOCTOSATEILHOM
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Hay4YHO-
HCCIIEJ0BATEIIHLCKOM
JIeSITEJIbHOCTH B 00-
JactTd  TpodeccHo-
HAJILHOH JIeSATEIbHO-
CTH

Braoeem — cnocoOHoO-
CThIO K pa3paboTke
HOBBIX METOIOB HC-
CIICZIOBAHMS

Bradeem — cniocoGHOCTBIO K pas-
paboOTKe HOBBIX METOJOB HCCIIC-
JIOBaHHsS ¥ HUX TPUMECHCHUIO B
CaMOCTOSITEIIBHON Hay4HO-
UCCJICIOBATEIBCKON  JACATEIBHO-
CTH

Bnaoeem — cnoco6-
HOCTBIO K pa3pabor-
K€ HOBBIX METOJOB
HCCIEIOBAHUSI M HX
MPUMEHCHUIO B Cca-
MOCTOSITCIILHOM
Hay4YHO-
HCCIIeI0BATCIbCKOM
JIeSITEIBHOCTH B 00-
mactu  TmpodeccHo-
HaJIbHOM NesITebLHO-
CTH

[IK-2, rryboko moHU-
MaeT M TBOPUYECKHU
UCIONb3yeT B Hayd-
HO u po-
U3BOJICTBEHHO-
TEXHOJIOTUYECKOU Jie-
ATEJIBHOCTH  3HAHMSA
(byHIaMEHTaNbHBIX U
MPUKJIATHBIX  pasfe-
JI0B CHEIATBHBIX
JUCLUIUINH;

3naem n TIYOOKO TIO-
HUMAET U TBOPUYECKHU
HCIIONB3YET B HAYYHOU
U TIPOM3BOJICTBEHHO-
TEXHOJOTMYECKOM fes-
TEJIHHOCTH 3HAHUA
($yHIaMEHTaIbHBIX U
MPUKJIAJHBIX pa3ze-
JIOB CIIEHHATBHBIX
JTUCIHIIINH;

3naem TIOHNMAET U UCIIONIB3YET
B HAyYHOH M MPOU3BOJCTBEHHO-
TEXHOJIOIMYECKOU JesITeNbHOCTH
3HaHUs (PyHIAMEHTAIbHBIX U
MIPHUKJIAJHBIX Pa3fesioB CIICHH-
aJNbHBIX AUCLHUIUINH;

3naem u TIYOOKO
MTOHUMAaeT U TBOpYe-
CKH{ UCTIOJIB3YET B
Hay4HOU U IPOU3-
BOJICTBEHHO-
TEXHOJIOTHYECKON
JIEATENIBHOCTH 3Ha-
HUs QyHIaMEHTalb-
HBIX U PUKIATHBIX
pa3nenos crenuab-
HBIX JMCUUILINH;

Ymeem TBOpUECKH
WCTIOJIB30BaTh B HAY-
HOMW M IPOU3BOJCTBEH-
HO-TEXHOJIOTHYECKOM
NEeSTeNIbHOCTH 3HAHUS
(hyHIaMEHTAIBHBIX U
MPUKIIAIHBIX Pa3/IeIoB
CHEIUATBHBIX JIUCIIHU-
TUIHH;

Ymeem TBOpYECKH HCIIONIB30-
BaTh B HAY4YHOU U IIPOU3BOJI-
CTBEHHO-TEXHOJIOTHYECKOH Jes-
TEJILHOCTH 3HaHUs (PyHIaMeH-
TaJIbHBIX U IPUKIAIHBIX pa3fe-
JIOB CIIELUANIbHBIX JTACLHUIIINH;

Ymeem TBOpUECKH
HCIIOJIb30BaTh B
HAy4YHOH U MPOU3-
BOJICTBEHHO-
TEXHOJIOTHYECKOU
JIeSTeIbHOCTH 3Ha-
HUs QyHIaMEHTalb-
HBIX U PUKIATHBIX
pa3aenoB crenratb-
HBIX JIVCHUILINH;

Braoeem —u riry6oKo0
MMOHUMAET ¥ TBOPUYECKHU
HCIIONB3YET B HAYYHOU
U TIPOM3BOJICTBEHHO-
TEXHOJIOTMYECKOM fes-
TEIHHOCTH 3HAHUA
($yHIaMeHTaIbHBIX U
MIPUKJIAIHBIX Pa3fesIoB
CHETMATBHBIX TUCITH-
TUTHH;

Braoeem —u rnyboko noHumaet
Y TBOPYECKH UCIIONIB3YET B
Hay4HOHU U IPOU3BOJICTBEHHO-
TEXHOJIOTHUYECKOH eSTEIbHOCTH
3HaHUs (PyHIAMEHTAIBHBIX U
MPUKIIAJIHBIX PA3JIENIOB CIIEIIH-
QJIBHBIX JUCLUIUINH,

Braoeem —u riny6o-
KO TIOHUMAeT U
TBOPYECKH HCTIONb-
3yeT B Hay4YHOU U
MIPOU3BOACTBEHHO-
TEXHOJIOTHYECKOM
JIeSITENIBHOCTH 3Ha-
HUs QyHIaMEHTalb-
HBIX 1 IPUKIATHBIX
pa3aenoB crenratb-
HBIX AMCLUIUINH;

[IK-3 — ry6oxo no-
HUMAeT U CIIOCO0EH
HCITOJIB30-BaTh (pas-
pabaThIBaTh) B HayU-

3Haem — KaK HCIOJIb-
30BaTh  (pa3pabaThi-
BaTh) B HAyYHOH U
MTPOU3BOICTBEHHO-

3Hnaem — KaK WCIOJIB30BaTh
(pa3pabaTeIBaTh) B HAYIHOU U
MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOU JCSITEITHHOCTH

3Haem — Kak TBOP-
YECKH HCIIOIB30-
BaTh (pa3pabarsl-
BaTh) B HAYYHOU U
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HOM 1 pous-
BOJICTBEHHO-
TEXHOJIOTHYSCKOH JIe-
SITEJIBHOCTU METO/IbI
MaTeMaTH4eCKOTO
MOJCITHPOBAHUS, YHC-
JICHHEIC METOJBI M
MIPOTrpaMMHBIE KOM-
IUIEKCHI

TEXHOJIOTHYECKOHA Je-
SITENIBHOCTH ~ METOIBI
MaTEMaTHIECKOTO
MOJICTTUPOBAHUSI,

METOABI MAaTEMATUYICCKOI'O MOJEC-
JIMPpOBAaHUA, YUCIICHHBIC MCTO/IbI

MPOU3BOACTBEHHO-
TEXHOJIOTHICCKOU
JIeSITeIbHOCTH METO-
JII MATEMaTHYECKO-
0 MOJICITUPOBAHUS,
YHUCJIEHHBIE METObI
U IPOrpaMMHbBIC
KOMIIJIEKCHI

Ymeem ucnonvzosamo
(paspabamvieams) 6
HAYYHOU U NPOU3BO0-
CMBEHHO-
MEXHOI02UHeCKOl Oe-
SAMETLHOCIU MEeMmOoObl
Mamemamuiecko2o
MOOENUPOBAHLSL, YUC-
JIeHHble MemOoobl U
NPOSPAMMHbBLE KOM-
NJIeKCbl

Ymeem ucnonvzosams u paspa-
bamvieams 6 HAYYHOU U NPOU3-
600CIMEEHHO-MEXHONO2UYECKOU
oesamenbHOCmU Memoobl Mame-
MAMUYECK020 MOOCAUPOBAHUS,
YUCAeHHbIe MemOoObl U NPO-
2PAMMHbBLE KOMNLEKCbL

Ymeem ucnonwvzo-
eamv (paspabamol-
6aMv) 8 HAYUHOU U
npOU3800CMEEHHO-
MEeXHOI02UYECKOLL
oessmelbHoCmu Me-
moowvl Mamemamu-
YeCK020 MOOenupo-
6AHUSL, YUCTICHHbLE
Memoowvl U npo-
2PAMMHbBLE KOMNIICK-
col

Braoeem —
CnocobHOCmbIO UCHO-
JIb08aAMb 6 HAYUHOU U
npou3800CmMEeHHOmex-
HoJlO2UYeCcKol Oe-
AMENbHOCU MEMOoObl
MaAmemamuyecko2o
MOOenuposanus,

Braoeem —cnocobrocmvio uc-
noiv3o08ams (paspadbamvieamn) 6
HAYYHOU U NPOU3BOOCMBEHHOE
MEXHOI02UHECKOU OesIMenbHO-
cmu Memoovl MAmMeMamu4ecKo2o
MOOenuposanus, YucienHvle me-
moowl

Bnaoeem —
CNnocoOHOCMbIO
MBOPUECKU UCHOTIb-
306amb u paspada-
Mmuleams) 8 HAYUHOU
U NPOU3BOOCNEEHHOE
MEeXHOI02UHECKOl
oessmenbHOCmU Me-
moowl Mamemamu-
YecKk020 MOOeIUpo-
6AHUSL, YUCTCHHbLE
Memoowl U npo-
2PAMMHbLE KOM-
naeKcol

IloaroroBka pedeparoB (10K/1a10B, COOOIIEHUI, MPe3eHTALMIT) 0 YUeOHOI JMCIMIIJIMHE

Tembl npe3eHTanui

1. YucneHHoe UHTErpupoBaHe U PepeHIINaTbHbIX YPABHEHNH B OOBIKHOBEHHBIX M B 4aCT-
HBIX IPOU3BOHBIX HA MPUMEpPaX MaTeMaTHUYECKUX MOJIEeH.

©COoNoA~WN

[TakeTs! MaTemaTuueckue it MmoaenupoBanust MathCAD u FemLab.
AHanu3 BO3MOXKHOCTEH aHAJIOTHH MTPH MOCTPOECHUH MOJEIEH.
HccnenoBanne mMareMaTHUECKUX MoOJENIeH U3 PyHAaMEHTAIbHBIX 3aKOHOB ITPUPOJIBL.
Pa3paboTka MaTemaTHueckux Mojiene u3 GyHaaMeHTaIbHBIX 3aKOHOB MTPUPO/IBL.
AHau3 MpUMepoB TPYIHO-(POPMATU3yEMbIX OOBEKTOB.

3aayi MaTeMaTH4YECKOI0 MOJIETMPOBAHUS CIIOKHBIX O0OBEKTOB.
Pemienune cucremM HeMMHEHHBIX YpaBHEHHHM BO3ZHUKAIOMIMX MPU MOJIETHMPOBAHUU OOBEKTOB.
YucneHHoe UHTErprUpoBaHue I depeHnanbHbIX ypaBHEHNH B OOBIKHOBEHHBIX U B YacT-

HBIX ITPOU3BOJAHBIX HAa MPUMEPAX MATCMATUUYCCKUX MoOZETIeH.

Tembl 10KI210B, CO00IEHN I, pedepaToB
1. IIpuMeHeHne aHaIOrui IpU IOCTPOCHUU MOJIEIIEH.
2. Pa3zpaboTka MaTeMaTH4eCKUX MOJIEICH.
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Pa3zpaboTka MaTeMaTn4eckux Mojeiae u3 GyHAaMEeHTAIbHBIX 3aKOHOB IIPUPO/IBI.
HekoTopsie mpumepsl TpyAHO GOpMaIN3yeMblX 0ObEKTOB.
3aa4y MaTeMaTHYECKOIO0 MOJIEIMPOBAHUS CIIOKHBIX OOBEKTOB.

Pemienue cucrem HETMHEUHBIX YPABHEHMI.

4.2 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS HpOMe)l(yTO‘lHOﬁ arrecraunnuu

CDOH,I[ OIICHOYHBIX CPEACTB COCTOUT U3 BOIIPOCOB KAHANAATCKOMY 3K3aMCHY.

JK3aMeHANMOHHbIE MATEPHAJIBI IJIsl IPOMEKYTOYHOM aTTecTAllUH

1. DneMeHTapHbIe MaTeMaTHueckue Moenu. [lpumep nepapxun Mmoxaenen

2. YHHMBEpPCAIbHOCTh MATEMAaTUYECKUX MOJEIEH.

3. MareMaTHuecKue MOICTMPOBAHNE HAa OCHOBE 3aKOHA COXPAaHEHHE MACChl BEIIECTBA
4. MaremaTnueckie MoIeIMPOBaHNE Ha OCHOBE 3aKOHA COXPaHEHUE SHEPTHU

5. MareMaTHuecKue MOICTHPOBAHNE HA OCHOBE 3aKOHA COXPAHEHHUS YMCIIAa YaCTHII

6. CoBMecTHOE TPUMEHEHHE HECKOIbKUX (DyHAMEHTAIbHBIX 3aKOHOB B MaTEMaTHUYECKOM MO-
JeTUPOBAHIH

7. BapuanmoHnHble IPUHIMIIBI U 3aKOHBI COXPAHEHUSI B MEXAHUKE

8. BapuannonHble TPUHIUIIBI K MOJIETH MEXaHHYECKUX CHCTEM

9. MaremaTtnueckue Mojienu (PMHAHCOBBIX U SKOHOMHUYECKHUX IPOLIECCOB

10.  Hexoropsle MaTeMaTHYECKUE MOJICIH COTIEPHUYECTBA

11.  Maremaruyeckoe MOJIETUPOBAaHKUE JUHAMUKA pacpeeeHUs BIacTU B HepapXun
12. [TpumeHeHre MeTO10B MOA00US IPU UCCIIEJOBAaHUM MaTeMaTHYECKUX MOJIEIeH

13. [TpuHIMD MakcUMyMa M TEOPEMbI CPaBHEHHUS

14.  Meron ocpeTHEHHS TP UCCIETOBAaHUH MaTEMaTHYECKUX MOJIeNei

15.  Ilepexon OoT HENpEpPHIBHBIX MATEMAaTHUECKUX MOJIENIEH K TUCKPETHBIM MOJEINISM
16. CrnoxHast 3a/1a4a MOJICTTUPOBAHUST TEXHOJIOTHHU U DKOJIOTHU

17.  ®dynpnameHTanabHBIE IPOOJIEMBI €CTECTBO3HAHMUS, KaK CJIOKHAs 3a/la4a MaTeMaTHYECKOTo
MO/JICITUPOBAHUS

18. BbruuciuTenbHbli SKCIEPUMEHT C MOJIEISIMU TPy THO(DOpMaIn3yeMbIX 0ObEKTOB
19. [TpuOa>kEHHBIE BBIYMCIICHUS

20.  HWutepnonupoBaHue QpyHKIHI

21.  Ywucnennoe nmuddepeHnmupoBanue

22.  YucneHHOe HMHTErpUpOBaHME

23.  Pemrenue TUHEHHBIX CHCTEM YpaBHEHHH

24.  YwucrneHHOE pelIeHHE anreOpandecKuX U TPAHCICHICHTHBIX YpaBHEHHHA

25. Pelenre HEMMHENHBIX CUCTEM YPaBHEHUN

26.  YwucrneHHBIE METOJBI penieHus 3anadu Komm

27.  Meroa cTpenbObl A1 KpaeBbIX 337a4 YpaBHEHUH B OOBIKHOBEHHBIX MPOU3BOIHBIX
28.  KoHeuHO pa3HOCTHBIN METOJ KPaeBBIX 3a/1a4 YPaBHEHHI B OOBIKHOBEHHBIX TIPOM3BOIHBIX
29.  OcHOBHBIE TIOHSATHUS TEOPUH PA3HOCTHBIX CXEM (AMMPOKCUMAIHS, YCTOHYUBOCTb, CXOIH-
MOCTb)

30.  Pa3HOCTHBIE CXEMBI JJIsl KPaeBbIX 33/1a4 NMapaboINUeCcKOro TUIa

31.  Pa3HOCTHBIE CXEMBI JJIsl KPaeBbIX 3aa4 SJUTMITHYECKOTO THITA

32.  Pa3HOCTHBIE CXE€MBI Il KPAeBbIX 3a7a4 rUIepOOIMYECKOro THIIA

33.  Teopwust yCTOWIHMBOCTH Pa3HOCTHBIX CXEM

34.  MojenbHOe ypaBHEHHE KOHBEKTHBHOTO MEpeHOca

35. MonenbHoe ypaBHeHUE MU Py3un, KOHBEKIIMU U KHHETUKU

36.  YucrnenHoe MOJeTUpOBaHUE Ha OCHOBE ypaBHeHUI HaBbe-CTokca

37. OO1mast xapaKTepUCTHKA B BO3MOXKHOCTH makera mathCAD

38. OO1ast xapaKTepUCTHKA U BO3MOXXHOCTH TakeTa maple

39.  OOmas xapakTepHCTHKA ¥ BO3MOKHOCTH MakeTa matlab

40.  OOmas xapakTeprcTHUKa U BO3MOKHOCTH makeTa Femlab
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41. Bbubmmorexka maremaruueckoro nakera Femlab

42. OO1mast xapakTepHCTHKA ¥ BO3MOKHOCTH TakeTa Matematica

43.  Peanuzauus peuieHus 3aaa4 JUHEHHOM anredpsl B MakeTax

44,  Peanu3auus peuieHus 3a7a4 UHTEPIIOJUPOBAHUS B IaKeTax

45.  Yucnennoe nuddepeHINpOBaHNE U UHTETPUPOBAHHS B IAKETaX

46.  Peanu3auus MeToAa HAaMMEHBIIMX KBAJpaTOB B MAKeTax

47.  Peanusanus penieHMs] HEIMHEWHBIX YPaBHEHUHN B IMakKeTax

48. Pemenus oObIKHOBEHHBIX TU(B(QEpEeHIINATBHBIX YPAaBHEHUN U CHCTEM B ITaKeTax
49.  PemeHus )x€cTKUX OOBIKHOBEHHBIX JU(PepeHIINATbHBIX YPABHEHUI 1 CUCTEM B ITAKeTax
50.  PemieHus IByXTOUYEUHBIX KPAEBbIX 3aay B ITaKeTax

51.  Pemenus mapabonuueckux nudepeHnaaIbHbIX yPaBHEHUN B ITaKeTax

52. Pemenus runepbonmdeckux nuddepeHmanbHbIX YPaBHCHHH B TTaKeTax

53.  Pemenus smumnTryeckux anpdepeHIranbHbIX YpaBHEHHH B TaKeTax

54.  Cocras nmakera Comsol Myltiphisics
[Tpumep OGuteToB

MUHUCTEPCTBO OBPA30OBAHUA 1 HAYKU P®
denepanbHOE rocy1apCcTBEHHOE OI0PKETHOE 00pa30BaTebHOE YUPEXKIEHHE BbICIIEro 00pa3oBa-
Hus «KyOaHckuil rocynapctBeHHbIN yHIUBepcuTe™ Kadenpa npukinaanoil MaTeMaTuku

JUTSL aCIUPAHTOB 3 Kypca OYHOM acIUpaHTyphl 00ydeHUs /it 00pa30BaTEIILHON MPOTPaMMBI T10
Hanpasienuto 05.13.18 Martemarnieckoe MOJICITHMPOBAHUE, YUCICHHBIE METO/IbI U KOMIUICKCHI
nporpamm (acupanTypa)

DK3aMeHaIMOHHBINA OniteT Ne 9

o JucuuIuIiHe «MaTeMaTH4ecKoe MOJEINPOBaHHE, YUCIEHHbBIE METO/Ibl U KOMIUIEKCHI ITPO-
rpamm»

1. MaremaTtrueckre MoieIu (PUHAHCOBBIX U IKOHOMHUYECKHUX MPOLECCOB

2. Merton cTpenbObl A1t KpaeBbIX 33/1a4 YpaBHEHHUH B OOBIKHOBEHHBIX ITPOU3BOIHBIX

3. Uucnennoe nuddepeHMpoBaHie U HHTETPUPOBAHUS B TIaKeTax

3asenyronuii KIIM, 1. ¢.- M.H., mpodeccop M.X. YprenoB
1. .- M.H., JOLEHT K.A. JleGenen

MUWHUCTEPCTBO OBPA30OBAHUA 1 HAYKU P®
denepanbHOE rocy1apcTBEHHOE 010 KETHOE 00pa30BaTeNIbHOE YUPEKICHHUE BBICIIEro o0pa-
3oBanus «KyOaHckuii rocyiapcTBeHHbIN yHUBepcuTeT» Kadenpa npukinaaHoil MaTeMaTUKU 1S
acIMpaHToOB 3 Kypca OYHOH aclUpaHTyphl 00ydeHUs Ui 00pa30BaTeIbHON MPOrPaMMBbI IO
HanpasieHuto 05.13.18 Marematnyeckoe MOJIETUPOBAHUE, YUCICHHBIE METObI K KOMILIEKCHI
IIporpaMM (acrupaHTypa)

Dk3ameHannoHHbIN omnet Ne 10

0 AUCHUIUIMHE «MaTeMaTuyeckoe MOIETMPOBaHUE, YHCIEHHBIE METO/IbI M KOMIUJIEKCHI IIPO-
rpaMm»

1. Hekortopsie MaTeMaTuuecKkue MOJIETN COTIEPHUYECTBA
2. KoHeuHo pa3HOCTHBIN METO/I KPAaeBBIX 33/1a4 YPAaBHEHHI B OOBIKHOBEHHBIX MPOU3-
BOJIHBIX
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3. PeaJII/IBaI_[I/ISI MCTOAa HAMMCHBIINX KBAAPATOB B MATCMATUYCCKUX IMAKCTAX

3asenyromuit KIIM, 1. ¢.- Mm.H., mpodeccop M.X. YprenoB
1. ¢.- M.H., JOLICHT K.A. JleOeneB

OL[CHI/IBaHI/Ie OTBCTOB CTy,IIeHTOB HpOBOl[I/ITCSI B COOTBCTCTBHHU C KpI/ITepI/IHMI/IZ

4.3. MeToauyeckue MaTepuajibl, onpeaesisiiomme Mpoueaypy oleHHBAHUs 3HAHWIA,
YMEHHUIi, HABBIKOB M ONbITA JeATEJbHOCTH, XapaKTePU3yOIMX 3Tanbl GopMUPOBAHUSA KOM-
neTeHnui

Ilpoyedypul oyenusanus 3Hanul, yMeHUl, HA8bIKO8 U (UL ONbIMA) 0esimelbHOCMU
Ha 3Manax opmuposanus KomMnemeHyuil

Texywuii KOHMpPob TPEACTABISIET CO0O0I MPOBEPKY YCBOSHHS Y4€OHOTO MaTepralia TEOpeTH-
YECKOI'0 M MPAKTUYECKOI'0 XapaKTepa, PerysipHO OCYIIECTBIIEMYIO Ha IPOTSHKEHUH CeMecTpa.

K ocHOBHBIM (opMaM TEKyIIEr0 KOHTPOJISA (TEKyIIeH aTTeCTallH) OTHOCATCS ONpPOC B pam-
Kax CEMMHApCKHUX 3aHSTUM, IPOBEJEHUE TECTOBBIX 3aJaHMUM, MMOJArOTOBKa pedepara (cooOuieHus,
JOKJIa/ia, MPEe3EHTAUN) 0 OIpPENeJICHHOW TeMaTHKe, pa3dop pacdeTHO-rpadUYecKux 3aJaHui,
BBINOJIHEHNE KOHTPOJIUPYEMOM CaMOCTOATENbHOM padoThI.

Ha nepeom smane ¢popmupyromes komniexce 3Hanuii Ha OCHOBE TILATEIBHOIO U3yYEHUs TEO-
peTuyecKoro Marepuaia (JeKIHMOHHbIE MaTepUaibl MpenojaBaress, peKOMeHayeMble pa3zelnbl oc-
HOBHOH U JIOTIOJIHUTEIHHOHN JUTEPaTyphl, MaTEpUAIIbl IEPUOIMICCKAX HAYYHBIX M3/1aHUI, HEOOXO-
JUMOTO JUIsl OBJIAZICHUs] MOHATHHHO-KaTeropUaibHbIM annapaToM M (OpMHUpPOBaHMS HpEICTaBie-
HUHN 0 KOMIUIEKCE MHCTPYMEHTapUsl, UCIIOJIb3YEMOT0 B paMKax JJaHHOM OTpaciiy 3HAHUS).

Ha emopom smane Ha ocHOBe C()OPMUPOBAHHBIX 3HAHUHN U NPEICTABICHUN 10 TaHHOMY pa3-
JIeNly CTYACHTBI BBIMOJIHSIOT 3a/1aHusl, HAlleJIEHHbIE Ha hopMmuposanue yMeHuli U Ha8bIKO8 8 PAMKAX
3aaenenHou komnemenyuy. Ha JaHHOM 3Tare CTYJEHTBHI OCYIIECTBIISIIOT CaMOCTOSATENbHBIN MOMCK
TEOPETUYECKHX MATepUAIOB B paMKax KOHKPETHOTrO 3a/laHusi, 0000IIal0T U aHATU3UPYIOT COOpaH-
HBIH MaTepuan Mo CXeMe, PEeKOMEHJIOBaHHOH IpernoaaBaTeieMpOpMYIHPYIOT BBIBOJBI, TOTOBSAT
MPaKTUYECKHE PEKOMEHAANNH, peepaTUBHBIE MAaTePHAIbl Ul MyOIMYHOTO WX TPEICTABICHUS U
oOCyXIeHUs.

IIpomesicymounas ammecmayusi OCyIIECTBISIETCS B KOHIIE CEMECTpa U 3aBeplIaeT U3yueHHe
IUCUUIUTMHBl «KOHLIENIIMY COBPEMEHHOT0 ecTeCTBO3HaHUs». [IpomekyTouHas aTTecraius moMo-
raeT OICHHUTH 0OJiee KPYIHbIE COBOKYITHOCTH 3HAHWH W YMEHUH W YpOBEHb (OPCHPOBAHHOCTH
ONPEACIEHHBIX KOMITETCHIUH.

4.2.1. MeToau4ecKue peKOMeH/1aliu,
omnpeaeJsoIe NPpoueAypPbl OLleHMBAHUS IK3aMeHa

[TpomexyTouHasi arTecTalys TPAIUIMOHHO CIY>)KUT OCHOBHBIM CPEICTBOM OOecleueHus B
y4eOHOM mpoliecce «00paTHOU CBSI3U» MEXAY IperojaBaTesieM U 00ydaromuMcs, HeoOX0 MmO
JUI CTUMYJMPOBaHUSA pabOThl OOYYAIOIIMXCS M COBEPIICHCTBOBAHUS METOJIUKH IPENoJaBaHus
Y4EOHBIX JAUCIUILIIH.

HtoroBoii popmoii KOHTpoIIsi cPOPMUPOBAHHOCTH KOMIETEHIMH Y 00ydaromuxcs mo Juc-
LUIUTMHE SBJsieTcs 9k3aMeH. CTyIeHThl 0053aHbl ¢]aTh 3K3aMEeH B COOTBETCTBUU C PACIIMCAHUEM U
y4eOHBIM IJIAaHOM.

DOC npoMeKyTOYHOM aTTECTALUN COCTOUT U3 JBYX TEOPETUUYECKUX BOIIPOCOB U PACUETHO-
rpaduyecKoro 3aaHusl K 3K3aMeHy M0 IUCHUIUIHHE.

DK3aMeH M0 JUCIHMIUIMHE MpecieayeT 1elb OLeHUTh paboTy CTyJEeHTa 3a Kypc, MMOJlyuyeHHe
TEOPETUYECKUX 3HAHUM, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, TPUOOPETEHHE HaBbI-
KOB CAMOCTOSITETIbHON paboThl, yMEHHUE MPUMEHSTh NOJYYEHHbIC 3HAHUS JUISl PEIICHHsI MpaKTHye-
CKHUX 3ajiad.

®opma NpoBEAECHUS SK3aMEHA: YCTHO.
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DK3aMeHaTopy MpPeIOCTaBISAETCS MPABO 33JaBaTh CTYJAEHTAM JIOMOJHUTEIbHBIE BOIIPOCHI MO
BCEH y4eOHOM MporpaMMme JUCITUTIIIUHBI.

PesynbTar caaun sK3aMeHa 3aHOCUTCS NIPENOJABATENIEM B IK3aMEHALMOHHYIO BEJOMOCTh U
HK3aMEHHYIO KHIXKKY.

Otser cryaenTta Ha 3k3ameHe no qucruruimae «KCE» ornieHuBaeTcs 1mo 3x3aMeH/HexaderTe.

Kpumepuu ouyenku:

OtimmuHo: Ha Tpu TeopeTnueckux BOIPOCa JaHbl Pa3BEPHYThIE OTBETHI, CTYICHT apryMeH-
THUPYET CBOM CYXKJEHHUA, IPaMOTHO BJajeeT MpodeccCHOoHAIbHONH TEPMUHOJOTHEH U IMOKa3bIBaeT:
riy0oKoe, TOJTHOEe 3HAHHWE COJIEpKaHUS Y4eOHOro MaTepHalia, TOHMMAaHUE CYIIHOCTH paccMaTpH-
BaE€MbIX 3aKOHOMEPHOCTEH, MPUHIIUIIOB U TEOPH; YMEHUE 1aBaTh TOUHbIE OMPEICICHHUS] OCHOBHBIM
MOHSATHUSAM, BBIICNIATH CYIIECTBEHHBIE CBSI3U MEXYy pacCMaTPUBAEMbIMU 3aKOHOMEpHOCTAMHU. CTy-
JICHT IOJIHO U MPaBUJIBHO OTBETUJI Ha BOIIPOCHI KOMUCCHUH.

Xopomo: Ha Tpu TeopeTrueckux BOmpoca JaHbl pa3BepHyThie OTBEThl. CTyAEHT, HOIMycKast
OTJeNIbHbIE HETOYHOCTH, OOHAPYKUBAET JOCTATOUHOE BJIaJICHUE YYEOHBIM MaTepuaioM, B TOM UK C-
Jie TIOHATUMHBIM arnmnapaTroM; AEMOHCTPUPYET YBEPEHHYIO OPUEHTAIMIO B M3YyYEHHOM MaTepuale,
BO3MOXXHOCTh IPUMEHSTH 3HAHUS JJISl PEIICHUs TPAKTUUECKHX 3a/1a4, HO 3aTPYyHSETCS B MPUBE/e-
HUU TIPUMEPOB. BO3MOXKHO, TIpU U3JI0KEHUH OJIHOTO BOIPOCA AOIMYIICHBI SIBHbIE HETOYHOCTU B
(GbOpMyIHPOBKE; CTYJIEHT B LIEJIOM MPaBUIHHO OTBEYAET HA BOIMPOCHl KOMHCCHUHU, JOITYCKas HeCyIlle-
CTBEHHBIE TIOTPEIIHOCTH.

YnoBaerBopureabHo: CTyJeHT U3JIaraeT OCHOBHOE COJIEpKaHHE yueOHOro MaTepuaia, HO
pacKpbIBaeT MaTepuasl HEMOJIHO, HEMOCIEA0BaTENbHO, I0IYCKAET HETOYHOCTH B OIPENIEICHUH 10~
HATUH, HE YMEET J0Ka3aTelbHO 00OCHOBATh CBOM CYXkJeHus. [lomyckaeT CyliecTBEHHBIE OMIMOKH
Ha OTBETHI KOMUCCHH.

HeynoBiierBopurtenbHo: CTyISHT AEMOHCTPUPYET pa3po3HEHHbIE OECCUCTEMHBIC 3HAHUS,
HE BBIJICNIAET TJIABHOE U BTOPOCTENIEHHOE, JOMYCKAEeT ONIMOKM B OTPEICIICHUHN MOHATUN, Oeciopsi-
JI0OYHO, HEYBEPEHHO M3JIaraeT MaTepual, Wik BOOOIe OTKAa3bIBA€TCS OT OTBETA.

O1eHOYHBIE CPENICTBA ISl UHBAIMJIOB U JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3]I0POBbBSI
BBIOMPAIOTCS C YIETOM MX UHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEH.

— TIpU HEOOXOJIMMOCTH MHBAIUIAM H JIUIaM C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBBS
MPEAOCTABIIAETCS TONOJHUTEIBHOE BPEMS AJi MOATOTOBKH OTBETA HA SK3aMEHE;

— TIpU TIPOBEJICHUU TPOIEAYPHl OIICHUBAHUS PE3YyJIbTATOB OOYYECHHS WHBAIUIOB W JIUII C
OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3J0pPOBbS IPEAYCMATPUBAETCS HCIOJb30BAaHUE TEXHUUYECKHUX
CPEJIICTB, HEOOXOUMBIX UM B CBSI3U C UX MHAUBUIYaTbHBIMU OCOOEHHOCTSIMU;

— MpU HEOOXOAUMOCTH I 00y4YaoIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/IOPOBBS U
WHBAJIUJIOB TMPOIIEAYyPa OLICHUBAHUS PE3YyIbTATOB O0YUEHUS 110 JUCITUTIIMHE MOXKET MPOBOJAUTHCS B
HECKOJIbKO 3TaIloB.

[Iponienypa oreHMBaHMS Pe3yabTaTOB OOYUYCHHS MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMHU BO3-
MOKHOCTSIMH 3JIOPOBBS 110 AUCIUILTHHE (MOJIYJII0) MpeIycMaTpUBaeT MpeaocTaBieHue nHpopma-
uu B opMax, alalTUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBBS U BOCIIPHUATHS HHPOPMAIIUH.

4.2.2. MeToau4ecKue peKOMeH/1alliu,
onpeeNsionme Npoueaypbl OlleHNBAHNUSI OMPOCa

®dopma poBeACHUS — YCTHBIN OIIPOC.

JnurensHoCTh onpoca — 15-20 MUHYT.

Kpumepuu oyenku:

OUeHKa «Hey0061emE0pumebHO» BBICTABIACTCS, €CIU CTYACHT HE 3HAET 3HAYMTEIBbHOU
YacTH MaTepHaja U3y4aeMoi TeMbl, JOMYCKaeT CYIIECTBEHHbIE OMNOKH, C OOJIBIIUMU 3aTPyTHEHH-
MM OTBEYAET 110 3aJaHHOMY BOIPOCY TEMBI;

OUEHKA «Y0061emEOPUmEeIbHO» CTABUTCS, €CIIU CTYACHT JIEMOHCTPUPYET (pparmMeHTapHbIE
IIPEJICTABICHUS O COACPKAHUM M3y4acMON TEMBI, YCBOWJI TOJIBKO OCHOBHOW MaTepHall, HO HE 3HAET
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OTAENBHBIX JAETalel, JOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO IMpaBHIbHBIE (DOPMYTUPOBKH, HAPy-
LIAET MOCIEA0BATEIBHOCTD B U3JI0KEHUU IIPOTPAMMHOIO MaTepUAIIa;

OUEHKA «XOpOoui0» BBICTABISETCS, €CIM CTYACHT JEMOHCTPUPYET OOILIMe 3HAHHS MO TeMe
CEeMMHapa, TBEPAO 3HAET MaTepHUall 110 TEME, TPaMOTHO U I10 CYLIECTBY U3J1aracT €ro, He JOIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, MOXKET IIPABUIIBLHO IIPUMEHATH TEOPETUYECKUE
II0JIOKEHUS,

OUEHKA «OMAUYHO)» CTAaBUTCS, €CIU CTYJICHT JIEMOHCTPUPYET IIyOOKHWE U TPOYHBIC CH-
CTEMHBIE 3HAHUS 10 U3Y4aeMOU TeMe, UCUEPIIBIBAIOIE, TIOCIEI0BATEIbHO, TPAMOTHO U JIOTUYECKU
CTPOMHO M3JaraeT OTBET, HE 3aTPYAHSECTCS C OTBETOM IIPU BUJIOM3MEHEHHMM BOIIPOCA, YMEET CaMoO-
CTOATENBHO 00001aTh U U3JIaraTh MaTepHall, He JOMyCKas OLIUOOK.

4.2.3. MeToauyeckne peKoMeH A,
onpeesonMe Npoueaypsl oleHnBaHus pedepara (I0KJIaAa, COOOIIEHUS, IPE3EHTAINH)

HenpasunbHo odopmieHHas pabota He MPUHUMAETCS.

Kpumepuu oyenku:

OUeHKa «Hey0061emeopUmenbHo) BHICTABISETCS MPU HECOOTBETCTBUH 3asBICHHON TEMbI
pedepata (1oKIa1a, COOOIICHUS, IIPE3CHTAIIMN) €TI0 COICPKAHUI0, HATUYUHU TPYOBIX MOrPEIIHOCTEH
B oopmiieHuu paboThl, UCIIOJIB30BAHUM HEHAJICKAIIMX HOPMATUBHBIX M HAYYHBIX HCTOUYHUKOB,
MPUBOSAIINX K yTpaTe Hay4YHOW 3HAYMMOCTH TOATOTOBIEHHOTO pedepaTa uim pedepar He TOATo-
TOBJICH;

OUEHKA «YO08J1eN8OPUMEIbHO) BBICTABISICTCS, €CIIN CTYJCHTOM JIOMYIIEHBI HECYIIECTBEH-
Hble (paKTUYECKUE OIMOKM B M3JIOKEHUU MaTepHualia W/Miu JOMYIIEHO HCIIOJIb30BaHUE HEHaJjie-
KaIlUX HOPMATHUBHBIX UCTOYHUKOB IPU COXPAHEHUH aKTyaJIbHOCTH TeMbI pedepara. Pedepar (co-
oOIIeHHe, TOKIal, TPE3EHTAlIN) MIPEICTABISET COOO0M M3T0KEHHE PE3yIbTaTOB YYKUX HCCIIEI0Ba-
HuUl 06e3 caMoCTOoATEIbHOH 00pabOTKN MCTOUYHHUKOB;

OUEHKA «XOpOuil0» BBICTABISIECTCSA B TOM CIy4yae, KOT/Ia UMEIOTCS OTAENbHbIE TTOTPEITHOCTH
B oopmienun pedepata. Pedepar (coobuieHue, noKIaa, Ipe3eHTalns) MpeicTaBiser codoi ca-
MOCTOSITEIbHBIN aHAINU3 Pa3HOOOPA3HBIX HAYYHBIX UCCIEIOBAaHUI U TEOPETHUECKUX JAHHBIX, OJHA-
KO HE B TIOJIHOHM Mepe OTpakaeT TpeOoBaHus, COPMyIMPOBAHHBIE K €T0 U CO/ICPIKAHUIO;

OUeHKa «OMJIUYHO» BBICTABISIETCS CTYACHTY, €CIIU CTYJACHTOM MpeCcTaBieH pedepar (co-
oO1enue, JOKIad, Mpe3eHTaIus), OTBeHaronuii TpedoBanusm no odopmienuto. ConepkaHue pe-
(depara IOIKHO OCHOBBIBAaTHCS HAa COOTBETCTBYIOIIMX JIMTEPATYpHBIX HCTOYHMKaX. B pedepare
(coobmennn, MOKIaae, MPE3CHTAIMH) OTPAKAIOTCS Takue TpeOOBaHUS KaK aKTyaJbHOCTH COJIEp-
KaHUS, BBICOKHI TEOPETUUECKUI YPOBEHbB, INIyOMHA U TTONHOTA (PaKTOPOB, SBICHUMN, MPOOIIEM, OT-
HOCAIIUXCA K TEME, I/IH(l)OpMaIII/IOHHaSI HAaCBhIIICHHOCTb, HOBU3HA, OPUT'HHAJIBHOCTDb MU3JIOKCHHUA Ma-
Tepuala; CTPYKTypHasi OpraHM30BaHHOCTb, 0OOCHOBAaHHOCTH TPEATIOKEHUS U BHIBOJOB, CIAEIaH-
HBIX B pedepare (cooOmennn, T0KIaae, MPe3CHTAIIIH )

4.2.4. Metoauueckue peKoOMeHIaNH,
onpeaesomye NPoueaypbl OHEeHMBAHUS KOHTPOJIbHBIX padoT

5. IlepeueHb OCHOBHOIi M 1ONIOJTHUTEJIHLHOMH YueOHOI JJUTEepaTypbl, HEOOXOAUMOIi 115
OCBOCHUSA NTUCHHILIMHBI

5.1. OcHoBHasi IUTEpaTypa:
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1. Camapckuit A.A., Maremarnueckoe MoaenupoBanue: Mnen. Metoasl. Ilpumeps! [Dnek-
TpOHHBIN pecypc]: MoHorpadus / A.A. Camapckuii, A.Il. MuxaiiioB. — DIIEKTpOH. AaH. —
Mocksa: ®uzmartiut, 2005. — 320 c¢. — Pexum gocryna:
https://e.lanbook.com/book/59285

2. JHemunoud b.I1. OCHOBBI BEIYMCIIUTEIHHON MaTEMATHKH [ DJIIEKTPOHHBIN pecypc] : yuel.
nocobue / B.I1. lemunouy, M.A. Mapon. — DnektpoH. nan. — Cankr-IletepOypr : Jlanp,
2011. — 672 c. — Pexum nocryna: https://e.lanbook.com/book/2025 . — 3aru. ¢ skpana.

3. Camapckuii A A., I'ymua A B. Yuciennple MeTo1bl MaTeMaTH4eckoil ¢usuku [Tekct] / A.
A. Camapckuii, A. B. 'ynun. - M. : Hayunsiit mup, 2000. - 315 c.

4. Awmocos, A.A. BeruucnutenbHble METOIBI [ DJIEKTPOHHBINA pecypc] : yuebd. mocodue / A.A.
Amocos, F0.A. Jlyounckuii, H.B. KomuenoBa. — Dnektpon. nan. — Cankr-IlerepOypr :
Jlanb, 2014. — 672 c. — Pexxum mocryma: https://e.lanbook.com/book/42190 . — 3ari1. ¢
JKpaHa.

5. Jlebenes K. A., Ky3axkuna M. B. (Ky0I'Y). Marematuueckue 1 KOMIbIOTEPHBIE METOJIbI JIJIs
MoJIeTTMpoBaHus niepeHoca noHoB. Kpaeseie 3anaun [Teker] : U. 1/ K. A. JleGenes,; M-Bo
oOpa3zoBanus u Hayku Poc. @enepaunn, Kybanckuii roc. yu-t1. - U3a. 2-e, ucnp. u j1o1. -
Kpacnonap : [Kybanckuii rocynapctBenHslid yausepeuret], 2017. - 97 c.

6. Ouxos, B.®. ®usuko-maremarudeckue 31101161 ¢ Mathcad u nTepHeT [ DneKTpOHHBIIH pe-
cypc] : yae6. mocobue / B.®. Ouxkos, E.I1. boromonosa, I.A. iBaHOB. — DJIEKTPOH. JIaH.
— Camnkr-IlerepOypr : Jlanb, 2016. — 388 ¢. — Pexum nocryna:
https://e.lanbook.com/book/74679 . — 3ar. ¢ 3kpaHa.

7. Y3aenoBa A.M., Koasienko A.B., YprenoB M.X., Hukonenko B.B. Marematuueckoe Mo-
JeTUpOBaHKe MEMOPAaHHBIX MPOIIECCOB ¢ ucmob3oBanrneM Comsol Multiphisics 4.3. Kpac-
nonxap. Ky6I'V. 2013.

5.2. JlonoJHUTeNbHAs JJUTepaTypa

Anyopues 1., Cmupros A., CmupHosa E. Matlab 7. CI16. BXB-Iletepoypr. 2007.

9. Kpsuio B.11., bo6kos B.B. Monacteiphslii I1.11. Beruucnutensuslie Mmetosbl. Yacth
I1/[Tekct] / Mocksa. Hayka. 2010.

10. ITnuc, Anexcanap Meanosuu. Mathcad: MaremMaTnueckuil MpakTUKYM JUIs HHKEHEPOB U
skOHOMHUCTOB [Tekcr] : yueOHOe mocodue st crynenToB By3oB / A. U. ITnuc, H. A. CauBu-
Ha. - 2-e u3., nepepad. u gom. - M. : ®unaHcel U cTatuctuka, 2003. - 653 c.

11. Ananwes B.3., Boiiko B.K., Pos6a E.A. TIporpammupoBanue B makerax Maple u Mathe-
matica:CpaBHuTenbHbIi acriekT. ['poaro 2011

®

6. MeToanuyeckue yKa3anus il 00y4alOUIMXCS M0 OCBOCHHIO AU CHHUILIMHBI.

[To xypcy mpeaycMOTpEeHO MPOBEACHUE JICKIIMOHHBIX 3aHITHH, Ha KOTOPBIX JA€TCS OCHOB-
HOM TeOpeTHUYECKU MaTepHal, MO3BOJSIONINX CTYJACHTaM B MOJIHON Mepe 03HAKOMUTHLCS C T0-
HATHEM Tu(depeHINaTbHBIX YPAaBHEHU U OCBOUTHCS B PEIICHUU MPAKTUYECKUX 3a1ad. Bax-
HEHIIIMM 3TaroM Kypca SBISIETCS caMOCTosITeNbHas paboTa mo aucuurinHe «KoHmenuu co-
BPEMEHHOI'0 €CTeCTBO3HaHUs». Llempio camocTosTensHOM paboThl OakagaBpa SBISETCS Yriayo-
JIeHUE 3HAHWH, MOJIYYEHHBIX B pe3yiabTaTe ayAUTOPHBIX 3aHATHIA. BrIpabaThIBarOTCS HABBIKH
CaMOCTOSITENTLHON pa0OThI. 3aKpEeIISIOTCS ONBIT U 3HAHUS, TIOTyYeHHBIE BO BpeMs Jaboparop-
HBIX 3aHATHH. CamocTosiTenpHas paboTa CTY/IEHTOB B XOJ€ U3YUEHHUs AUCIUTUIMHBI COCTOUT B
BBHITIOTHEHUH WHIMBUAYAIbHBIX 33JJaHUH, 3a/laBaeMbIX MperoaaBareieM, BeayluuM 1adoparop-
HBIE 3aHSTHS, TIOJTOTOBKM TEOPETHUUYECKOTO MaTepHalia K JJabOpaTOPHBIM 3aHATHUSM, HA OCHOBE
KOHCIIEKTOB JIEKIUHA U Y4eOHOI JIUTepaTyphl, COTIACHO KaJIEHJAPHOMY IUIAaHY U MOJATOTOBKU
TEOPETUYECKOr0 MaTepuala K TECTOBOMY OIpPOCY, 3a4éTy U 3a4€Ty, COIVIACHO BOMPOCAM K K-
3aMeHy. YKaszaHus 1o opopMIEHHIO paboT: MOTYT BBIOJIHATHCA HAa OTJENBHBIX JIUCTAX JHOO
HEMOCPEACTBEHHO B paboueil TeTpaau; - odopmiieHHEe UHANBUAYAIbHBIX 331aHUN JKeIaTeIbHO
Ha OTJENIbHBIX JHCTaX.
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[TpoBepka MHAUBHUIYAILHBIX 33JIlaHUN M0 TeMaM, Pa300paHHBIM Ha J1abOpPaTOPHBIX 3aHATH-
SIX, OCYIIIECTBIISICTCS Yepe3 HENEN0 Ha TeKyIIeM JTabopaTOpHOM 3aHSATHH, IMOO B TEUCHUE HE-
JIEJIM TI0CTIE 3TOrO 3aHATUS HAa KOHCYJNbTAMU. [l pa3bsiCHEHUs] HEIOHATHBIX BOMPOCOB JICK-
TOPOM U aCCUCTEHTOM €KEHEJIEJIbHO MPOBOASATCS KOHCYJIbTALUU, O BPEMEHH KOTOPBIX T'PYIIIBI
M3BEUIAIOTCA 3apaHee. B OCBOCHMM JUCHUIUIMHBI MHBAJIUIAAMHU U JIMIIAMH C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU3JIOPOBBSI O0JIBIIIOE 3HAUYCHUE UMEET UHANBHUAyallbHAs yueOHas pabota (KOH-
CyJIbTallUM) — JIOMOJIHUTENIbHOE pa3bsiCHeHHE yueOHOoro marepuana. WHauBUAyanbHbIE KOH-
CYJBTAINH 110 TIPEIMETY SIBIISIOTCS BAKHBIM (DAKTOPOM, CIOCOOCTBYIOIUMUHINBUTYTH3AIHH
oOydYeHHUsI M YCTAaHOBIICHUIO BOCIIMTATEIHFHOTO KOHTAKTa MEXIYIpernoaaBareieM u 00ydaro-
IIMMCSI MHBAJTUAOM WIH JIMIIOM. Vcronb3yercs Kak TpaauluoHHas HH()OPMAIIMOHHO OOBSICHU-
TeJbHAs I0Jaya MaTrepualia, TaK U MHTEPAKTUBHAS IoJaya ¢ MYJIbTHUMEAUWHOW CUCTEMOM.
Marepuan Kypca U3J10KEH B OCHOBHOM B JIMTEPATYPHBIX UCTOYHUKAX, IEPEUUCICHHBIX B CIIHC-
K€ JINTepaTypbl. 3ajada IpernojaBareiii COCTOMT B PACCTAHOBKE AKLUEHTOB U Pa3bICHEHUHU
CMBICJIa U HEOOXOIUMOCTH BBEJICHUS 00001eHn. IS MOTHOIIEHHOTO BOCIPHUSITHS HOBBIX 00h-
€KTOB HEOOXO0JIMMa HILTIOCTPAIUS MX MPAKTHYECKOTO MPUMEHEHHUs. DTO (GU3HYECKUE MOJICIIH,
JUTSI KOTOPBIX MaTeMaTUYECKUE MOJICIN PUBOJAT K KPAeBbIM 3a7ja4aM.

OOcyxaeHne crocoOOB pelIeHus MpeaiaraeMblX 3a/1a4 MPU3BAHO AaKTUBU3HUPOBAThH TO3HABA-
TEIBHYIO JICSITEIIBHOCTh CTYJIEHTOB. DTOMY JOJKHA CIIOCOOCTBOBATh MpAKTHYECKash HaIpas-
JIEHHOCTh UTOTOBBIX PE3YJIbTATOB.

WuauBuyanbHble KOHCYJIbTALMU MO MPEAMETY SBISIOTCS BaXHBIM (PAKTOPOM, CIIOCOOCTBYIO-
MM MHIUBUAYATU3aU 00y4eHHs M YCTAHOBJICHHUIO BOCIIUTATEIBHOI'O KOHTAKTa MEXY Mpe-
nojaBaTeaeM M O0y4aroIlMMCS MHBAJIUIOM WIM JIMIIOM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
310pOBbs. B 0CBOGHNMHN ITMCIUIUIMHBI MHBAIMIAMU U JIMLAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSI-
MU 3/I0pOBBS O0JIbILIOE 3HAUEHUE UMEET MHAUBUAyalIbHas yueOHas padoTa (KOHCYIbTAINH).

7. Ilepeyenb MHGOPMAMOHHBIX TEXHOJIOTHIi, HCIOJb3yeMbIX PH OCYLIECTBJIEHNH 00pa-
30BaTeJbLHOI0 MpoLecca M0 AUCHUIINHE (MOIYJII0).

7.1. Ilepeyenb MHGOPMANMOHHI-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA TEXHOJIOTMH, HC-
MOJIb3yeMBbIX MPH OCYIIECTBJIEHHH 00pa30BaTeIbHOIO Mpolecca
1. Buxunenus, cBo6oaHast SHIMKIIONEAUS. [ DIEKTPOHHBIN pecypc].
http://ru.wikipedia.org
2. DnexTpoHHO-OMOMMOTeuHas cucteMa «KoHCcyapTanT cryaeHTa» (Www.studmedlib.ru);

3. Dnexrponnas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru

4, Karanor nadopmanrionnoi cuctemsl «EquHOE OKHO OCTYIA K 00pa30BaTEIbHBIM pe-
cypcamy. [DnexTponHsIi pecypc]. — http://window.edu.ru/window/catalog

5. 3. DKcToHeHTa, 00pa30BaTENbHBIN MAaTEMAaTUYECKUI CalT. [ DNEeKTPOHHBIN pecypc]. —

http://www.exponenta.ru
7.2 llepeyeHb JHIIEH3HOHHOTO ¥ CBOOOHO PACTIPOCTPAHSIEMOr0 IPOrPaMMHOI0 odecme-
YeHust
1. Onepaunonnas cucrema MS Windows.
2. HnrerpupoBanHoe opucHoe npuioxenne MS Office.
3. IIporpammMHOe obecnieyeHre Ui OpraHU3alUK YIPABIsIEMOro KOJUIEKTHBHOTO U Oe3omac-
HOro gocryna B HTepHeT.
4, Maremaruueckuii maker MathCAD, FemLAB
5. TIporpamMmsl, 1eMOHCTpaluy Buaeo MatepuainoB (npourpeiBatens «\Windows Media
Player»).
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1.
2.

3.

6. IIporpaMMsI Ui JEMOHCTPAIIMK M cO3AaHus npe3enTanuii («Microsoft Power Pointy).
7.3 IlepevyeHb cOBPEeMEHHBIX MPO(ecCHOHATBHBIX 023 TAHHBIX H HHPOPMALHOHHO-

CIIPaBOYHBIX CUCTEM

7.3.

Hepeqeﬂb HH(])OpMaIII/IOHHbIX ClIPpaBOYHBIX CUCTEM:

DnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
DJeKTpOHHO-0MOIMOTeUHas cucTema usnareibetB «Jlanby (http://e.lanbook.com).

DneKTpoHHass OuOIMoTEeYHAas

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

cucreMa «YHuBepcuterckas OumOmmoreka ONLAIN»

8. MaTepuaIbHO-TEXHHYECKOE ofecrevyeHne no JUCIHUIInHE (MOI1YJII0)

No B paGot MarepuanbHO-TeXHHYECKOe 00ecredeHne AUCIUILIUHBI (MOTY-
Jis) U OCHAIEHHOCTh
1. | Jlekunonusie 3ausATUs | JIeKIMOHHAs ayaUTOpUs, OCHAIEHHAs IMPE3CHTAIlMOHHON TeX-
HUKOH (ITPOEKTOp, 3KpaH, KOMIBIOTEp/HOYTOYK):. aya. 129, 131,
A3016, A305, A307
2. | CemuHapcKue 3aHITHS
3. | JlaGopatopHble 3aHs-
THS
4. | I'pynnoBele (unauBu- | Ayautopus Ayn. 147-150, 133
IyanabHbIE) KOHCYIIbTa-
015051
5. | Texymmii  koHTponb, | Aynuropus Ayn. 147-150, 133
IPOMEXYTOUHasi aTTe-
CTanus
6. | CamocrositenbHas pa- | KaOuHer nist caMOCTOATENbHOW pabOThl, OCHAIIEHHBIH KOMITBIO-
6orta TEPHOW TEXHUKON C BO3MOYKHOCTBIO MOAKIIOYEHUs K ceTh «MH-
TEpHET», MIPOrpaMMOil SKpaHHOI'O YBEJIMYEHHUS M OOecreueHHBbIH
JIOCTYTIOM B JJIEKTPOHHYIO HWH()OPMAIMOHHO-00pa30BaTEIHHYIO
cpeny ynusepcurera. Aya. 102-A u untanbHbIi 3a1
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