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PaGouas mnporpamma cocraBieHa Ha OCHOBaHUU enepanbHOro  rocyaapcTBeHHOro
00pasoBaTeNlbHOrO  CTaHAAPTa  BBHICLIErO 00pa3soBaHMs 110  HANPaBICHHIO MOACOTOBKH
12.06.01 ®ortoHuka, IpUOOPOCTPOCHHE, ONTHYECCKUE H OMOTEXHHUYECKNE CHCTEMBI U TEXHOJIOTHH,
YTBCPXACHHOTO MpuKa3oM Munobprayku P® or 30 wmrons 2014 r. No 877, y4eGHoro nnaua
noaroToBku odyyaroumxcst B IINTY no mporpamme moarotosku Hay4HO-IeIarOTHYECKHX KaJpOB B
aClUpaHType Mo yKa3aHHON 00pa3oBaTeNIbHOM TporpaMMe.
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Paznea 1. HEJIM OCBOEHUA JUCHUIIJINHBI

1.1. Ileap u 3aga4M JUCHUTINHBI

Ilenwvro oceéoenusn nucnynnunel b.1.B.JIB.1. «Mamemamuueckoe moodenuposaruey SBISICTCS
JIOCTHDKCHHE TUTAHUPYEMBIX pe3yJIbTaTOB 00yUYCHHUS - 3HAHWM, YMEHUM, HABBIKOB W / WJIH OTIBITA JC-
ATEIHHOCTH, XapaKTEPU3YIOMMX (HOopMHUpOBAHNE KOMIIETEHIIUN M 0OECIICYMBAIONINX JOCTHKCHHE
MJIaHUPYEMBIX pe3yabTaToB ocBoeHms OI1.

JucnumimHa HanpaslieHa Ha (GOPMHUPOBAHKE Y 00YJAIOIIMXCS TEOPETUICCKUX OCHOB JIJIS TTO-
HUMaHHMsI IPUHIIAIIOB MTOCTPOEHUS MAaTeMAaTUUECKUX MOJCJICH CIOKHBIX CHCTEM, a Tak)Ke TPHUHITU-
MIOB peajiM3alii 3TUX MaTeMaTHuYeCKux Mozeneil Ha OBM.

3aoauamu NUCUUTIINHBI SBISICTCS 3HAKOMCTBO OOYYAIONIUXCS ¢ PA3IMYHBIMU THIIAMH MaTe-
MaTHYECKUX MOJIEJICH, METOJaMU UX MOCTPOCHHUS, YUCICHHBIMH METOJIaMH, UCIOJIb3YIOIIMMHUCS B
coBpeMeHHBbIX DBM.

1.2. TpeGoBaHus K pe3yibTaTaM OCBOEHUSA IMCUMUILINHBI

Llenu u 3amauu TUCUMIUIMHBI HarpaBlieHbl Ha (JOpMUpPOBaHHUE CIEAYIOIIUX KOMIIETCHIUH U
JOCTH>KEHUE CIEIYIOIUX PE3yJIbTaTOB OCBOCHHs 00Pa30BaTEIIbHOM IPOrPAMMBI:

Koa u HamMeHOBaHHe KOMIIETeHUMHU IInanupyemble pe3yJibTaTbl 0CBOECHHS 00pa30BaTeJIbHOI NPO-
TPAMMBI

YHI/IBepcaJIbeIe KOMIICTCHI NN

YK-3 roroBHOCTh ydacTBOBaTh B pabote poc- | 3HATD:

CHUMCKHMX M MEXIYHapOAHBIX HCCIIENOBaTelIb- | - 0COOEHHOCTH MPEACTABICHUS Pe3yIbTaTOB HAYYHOH JEsATeIbHOCTH B
CKHX KOJUIEKTHBOB II0 PELICHUIO HAy4YHBIX U YCTHO# M MHCbMEHHOI (hopMe Npu paboTe B POCCUICKUX U MEXIY-
Hay4HO-00pa30BaTe/IbHbIX 33/1a4 HapOJHBIX UCCIIEN0BATENbCKUX KOIIEKTUBAX

YMETb:

- clieioBaTh HOpPMaM, IPHUHATHIM B Hay4YHOM OOIIEHHH IpHU paboTe B
POCCHICKHX U MEXIYHApPOIHBIX HCCIEAOBATEILCKUX KOJUICKTUBAX C
LEJIBI0 PeICHHs HAYYHBIX H HayYHO-00pa30BaTeIbHbIX 33134

- OCYIIECTBIIATH JINYHOCTHBIA BBIOOp B Tpolecce padOTHl B POCCHIi-
CKHX M MEXIYHAapOIHBIX HCCIIEIOBATEIbCKUX KOJUICKTUBAX, OLCHU-
BaTh IIOCJEACTBHS NPHUHATOrO PEHICHHS M HECTH 3a HEro OTBET-
CTBEHHOCTB Tepesi COOOH, KoleraMu 1 00IIecTBOM

BJIAIETD:

- HaBbIKaMM aHaJin3a OCHOBHBLIX MHUPOBO33PCHYCCKUX W METOJ0JIOTHU-
YecKHX IMpoOiieM, B.T.4. MEXAUCIHUIUIMHAPHOTO XapakTepa, BO3HU-
KalOIMX TpH padoTe 10 peIIeHHI0 Hay4yHBIX UM HAy4HO-
00pa3oBaTeNbHBIX 3a/1a4 B POCCUHCKHUX MM MEXIYHAPOAHBIX HCCIIe-
JI0BaTEIBbCKUX KOJUICKTUBAX

- TEXHOJIOTHSIMH OLIEHKH PE3yJIbTaTOB KOJUIEKTUBHOH JIESITEIBHOCTH 110
PELICHUIO HAYYHBIX U Hay4YHO-00pa30BaTebHBIX 33/1a4, B TOM YHCIIe
BEAYILEHCS HA HHOCTPAHHOM SI3bIKE

- TEXHOJIOTHSIMU IUIAHHPOBAHMS JICSATEIBHOCTH B paMKax paboTHl B
POCCHHCKHMX M MEKITyHAPOIHBIX KOJUIEKTHBAX MO PEIICHUIO HayYHbIX
U Hay4HO-00pa30BaTeNbHBIX 3a/1a4d

- pPa3IMYHBIMHU THIIAMU KOMMYHHKAIIUI IIPU OCYIIECTBICHUN PaOOTHI B
pOCCHﬁCKHX U MEXITYHAPOAHBIX KOJUIEKTHUBAX IO PCIICHUIO HAYYHBIX
U Hay4HO-00pa30BaTeNbHBIX 3a/1a4

YK-6 crocobHocTs manupoBate M pemats | 3HATD:

3a/1aul COOCTBEHHOrO IPO(ECCHOHANBHOTO M | - COJepKaHHe Mpoliecca Lelieroaraius mpoecCHOHaIbHOIO U JINY-

JIMYHOCTHOTO Pa3BUTHS HOCTHOTO Pa3BHUTHS, €r0 0COOCHHOCTH M CIOCOOBI peasIn3aly MpU
pemeHny npodeccHOHANBHBIX 3a]1ad, UCXOJsl U3 3TAaroB KapbepHOTO
pocTa ¥ TpeOOBaHUI pPhIHKA TPYAa

YMEThb:

- (hopMynupoBaTh LENN JIMYHOCTHOTO U MPOPECCHOHAIBHOTO PA3BUTHUS
1 YCJIOBHS MIX JIOCTHIKCHUS, UCXOJSl U3 TeHACHIMH pa3BUTHs 00IacTH
po(heCcCHOHANIBHON JIeITeNbHOCTH, TAOB NPO(ECCHOHAIBLHOTO PO-
CTa, HHANBHUIYaJIbHO-INYHOCTHBIX 0COOCHHOCTEH

- OCYLIECTBJISTH JIMYHOCTHBIH BBIOOp B Pa3IMYHBIX NPOQECCHOHATb-
HBIX ¥ MOPAJBHO-LIEHHOCTHBIX CHTYallUsX, OLEHUBATH MOCICICTBHUA
NPUHATOrO PEIICHUS 1 HECTH 32 HETO OTBETCTBEHHOCTH Iiepel] co0oit
M 00IIIECTBOM




BJIALETD:

- IpUeMaMH ¥ TEXHOJIOTHSIMH LeNeNosaraHus, Lelepealn3auu |
OLICHKH DPE3YJIbTATOB ICATEIBHOCTH 10 PEIICHUIO MpOo(dhecCHOHalb-
HBIX 33714

- croco0aMH  BBISIBICHUS W OIEHKH HWHIWBHIYaJIbHO-TUYHOCTHBIX,
PO eCCHOHANBHO-3HAYNMBIX KAa4eCTB M IyTAMH JOCTIDKCHUS Oomee
BBICOKOTO YPOBHS HX Pa3BHUTHS

Oo6menpogeccnoHaJbHbIe KOMIETEHIIHH

OIIK-1 criocoGHOCTH HACHTUPHITIPOBATH HO-
BBIE 00JIACTH UCCIIEIOBaHNH, HOBBIE TPOOJICMBI
B c(hepe mpoheCCHOHATBHOM JISSITCITBHOCTH C
HCTIOJIb30BaHUEM aHAITU3a TAHHBIX MUAPOBBIX
MH()OPMAIMOHHBIX PECYPCOB, (POPMYITUPOBATH
LETIH ¥ 3a]1a9H HAYIHBIX HCCIICIOBAHUIA

3HATB:

- OCHOBBI METOZOJIOTHH TEOPETHUECKHUX M SKCIEPHMEHTAIBHBIX HCCIIC-
JIOBaHMH B 00J1aCTH MPOPECCHOHATIBHON IESTENbHOCTH.

YMEThb:

- UCTIOJIb30BaTh METO/OJIOTHIO TEOPETUYECKUX M DHKCIIEPHMEHTANBHBIX
UccieI0BaHui B 001acTh Mpo(heCCHOHATILHOM AESTeIbHOCTH

BJIAETD:

- METOZIOJIOTHEH TEOPETHYECKUX M HKCIIEPUMEHTAIBHBIX HCCIIEIO0Ba-
HUH B 001acTH NpoecCHOHANBHOHN NeITeIbHOCTH

OIIK-3 BrageHne METOTUKON pa3paboTKH
MaTeMaTUYeCKUX U (PU3NUIECKUX MOJeNei
UCCIIEIyeMBbIX MPOIIECCOB, SIBJICHUI U 00bEK-
TOB, OTHOCSIIUXCS K MPOPECCHOHATEHON

coepe

3HATD:

- HOBBIE METOJIOB HCCIICHOBAHMA IS pealu3allid CaMOCTOSTEIHHON
Mpo(eCCHOHATPHON HAYYHO-HCCIICJOBATEIICKON JICATEIIFHOCTH B
o0acTH poeCCHOHATBHON NEATeTHHOCTH

YMETh:

-pa3pa6aTLIBaTL HOBBIC METOABI UCCJICAOBAHUA M MNPHUMCHATH HX B
CaMOCTOATEIBbHONH MPO(ECCHOHATBPHON HayYHO-HUCCIIEA0BATECIbCKON
JeATENILHOCTH B 00J1aCTH PO EeCCUOHATIBHOM AESTEIbHOCTH

BJIAAETD:

- HaBbIKaMH pa3pa60T1<1/1 HOBBIX MCTOJO0B HCCJIICAOBaHUA U UX IPpUME-
HEHHS B  CAMOCTOSTEIbHOH  NPO(PECCHOHANBHOW  HAaydHO-
HCCIICIOBATEILCKON JEATEIHPHOCTH B OOJIACTH TPO(ecCHOHANBHOM
JIeSITETHPHOCTH.

OITK-4 crtocoOHOCTP TUIAHUPOBATE U TPOBO-
JIUTH SKCHEPUMEHTHI, 00pabaThiBaTh U aHAIU-
3UPOBATh UX PE3YJIHTATHI

3HATbD:

- METO/IbI TUITAHUPOBAHMUS M ITPOBEJCHUST SKCIEPUMEHTOB, 00pabaTKH U
aHaJIM3a UX PE3y/IbTaTOB

YMETh:

- IJIAHUPOBATh M TIPOBEIUTH 3KCIIEPUMEHTHI, 00pabaThIBaTh U aHAJIU-
3UpOBaTh WX PE3YJbTAThI

BJIAJIETD:

- METOJJaMH TIJIAHUPOBAHUS U NMPOBEIEHHS KCIIEPUMEHTOB, 00pabaTku
U aHAJIM3a UX PE3YJIbTaTOB

IIpodeccuonanbHble KOMIIETEHUMH

ITK-1 cmocoOHOCTE NCIIOIL30BAHNS METOLOB
MaTeMaTHYECKOTO MOJISITUPOBAHUS U CO3/a-
HUSI OPUTMHAJIBHBIX MAaTEMaTUYECKUX MOJIE-
Jiell py NpoBEACHUM HAyYHBIX UCCIIEOBa-
HUH, pa3pabOTKe U IKCIDTyaTalluid OOBEKTOB
PO eCCUOHATBHOM NeSITEIbHOCTH B O0JIACTH
pUOOPOB ¥ METOJ0B KOHTPOJISI IPUPOIHOM
Cpelibl, BELECTB, MAaTEPHAJIOB U U3J1ETHI

3HATD:

- METOABI MATEMATHYCCKOTO MOJACIUPOBAHUA U CO3JIaHUA OpUTMHAJIb-
HBIX MaTeMaTHYEeCKUX MOJIeJIeH ITPH MPOBEJICHNH HAayYHbBIX UCCIE0-
BaHWH, pa3paboTke M HKCIUTyaTallil OOBEKTOB NPO(heCCHOHATBHOM
JIeATeNIbHOCTH B 00J1aCTH MPUOOPOB M METOJIOB KOHTPOJIS TPUPOTHOM
Cpe/ibl, BEIECTB, MaTepraioB M U3AEIHI

YMETh:

- NCTIOJIb30BaTh METOJ/Ibl MaTeMaTHYECKOTO MOJICIUPOBAHHS U CO3JIa-
HUA OPUTMHAJIBHBIX MaTeMaTUYCCKHUX MOHeHeﬁ Ipyu NpOBEACHUUN
HAYYHBIX HCCIEOBaHUH, pa3paboTke W SKCIUTyaTallukd OOBEKTOB
Mpo(eCCHOHATIBHOIN AEATEIFHOCTH B 007acTH MPHOOPOB W METOJOB
KOHTPOJISI IPUPOIHON CPE/Ibl, BEIIECTB, MATEPHAIIOB U H3/IEIUi

BJIAIETD:

- METOJIaMH MaTEMaTH4eCKOr0 MOJEIMPOBAHMS W CO3JaHUSl OPHUIH-
HaJIbHBIX MaTeMaTHYECKUX MOJIENICH MpH MPOBEJCHUN HAYYHBIX HC-
CJIeIOBaHMM, pa3paboTke M IKCIUTyaTalluM OOBEKTOB IpodeccHo-
HaJIbHOM JEATETHHOCTH B 00JacTH MPHOOPOB M METOMOB KOHTPOJIS
TIPUPOJTHOH Cpesibl, BEECTB, MATEPHAIIOB U M3JICIIHH.

IK-2 criocoOHOCTh MPUMEHSATH METOJIbI aHA-
JM3a M CHHTE3a TPU MCCIICIOBAHUY U pa3pa-
00TKE KOHKPETHBIX 00BEKTOB MPOPECcCHO-
HAJTBHOH JEATEeTLHOCTH B 001acTH IPHOOPOB
Y METOJIOB KOHTPOJISI TPUPOIHOMN Cpe/Ibl, Be-
IIECTB, MATEPHAJIOB U H3/IeNNii, pabOTAaIOIINX
Ha PAa3IHYHbBIX (PU3NYECKUX MPHUHIMIIAX

3HAT:

- METOJIbl aHAJM3a U CHUHTE3a MPU HMCCICOBAHUU U pa3pabOTKE KOH-
KpPETHBIX 00BEKTOB MpodecCHOHATLHOM AeITeTbHOCTH, PAOOTAIOIINX
Ha Pa3TMYHbIX PU3NICCKUX MPHHIHUIAX.

YMETh:

- UCTIOJIb30BaTh METO/IbI aHAJHM3a U CUHTE3a MPU UCCICJOBAaHUH U pa3-
paboTKe KOHKPETHBIX 0OBEKTOB MPOGECCHOHATBHON JEITeITLHOCTH,
paboTaroMuX Ha Pa3TUIHBIX (QU3MUECKUX TMPUHITUTIAX.




BJIALETD:

- METOJIaMH aHalli3a M CHHTE3a NPH MCCIICA0BaHUH U pa3paboTKe KOH-
KPETHBIX 00BEKTOB MPOPECCHOHATIBHOM AeATENIFHOCTH, paboTaOIIIX
Ha Pa3NUYHbIX QU3HYECKUX NPUHIHIIAX.

IIK-3 criocobHOCTE pemaTh 3amaqn oopador- | 3HATD:

KU CUTHAJIOB, (JOPMHUPYEMBIX Pa3INIHBIMHU - COBpEMEHHBIE  CIIOCOOBI  HCIIONB30BaHMSA  HMH(MOPMALMOHHO-
JaTYNKaMH B TIPHOOPaxX KOHTPOIIS IPUPOTHOMN KOMMYHUKAIIMOHHBIX TEXHOIOTUI I NMPEACTaBICHNS MOTY9IEeHHBIX
Cpenpbl, BEIECTB, MAaTEPUAJIOB U N3ACTHH pE3yNbTaTOB HAYYHBIX HCCIEIOBAaHMH B 00JacTH IMPUOOPOB U METO-
JIOB KOHTPOJIS IPHUPOIHON CPEMIbI, BELIECTB, MATEPHAIOB M N3ICIIHIA.
YMETh:

- NCTIONIb30BaTh ~ CHOCOOBI  HWCIOJIB30BaHMS  MH(OPMAIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH JUIS MPEACTABICHUS MOJIY4YEHHBIX
Pe3yJIbTaTOB HaY4HBIX HCCIEIOBaHUH B 00JacTH MPUOOPOB U METO-
JIOB KOHTPOJISI IPUPOIHON Cpeibl, BEIECTB, MaTePHAIOB U U3AEIHHI.

BJIALETD:

- Croco0aMy  MCTIONB30BaHMUSA HMH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH IS TIPECTABICHHS IOIyUYCHHBIX PE3YIbTaTOB HAYIHBIX
HCCIIEOBAaHUN B 00JaCTH MPHOOPOB M METOJOB KOHTPOJIS NPHPOI-
HOH cpejipl, BEIECTB, MATEPHAIOB H M3CIHUIL.

Pa3pgea 2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «Mamemamuueckoe modenupoganuey OTHOCUTCS K BapuaTHMBHOM 4acTH oOpa-
30BareiabHON mporpaMMmel (nukiy b.1.B.JIB.1.), sBisercst TucUUIUIMHON 1O BEIOOPY 00y4aroLuxcsl.
N3yueHue JaHHOMN TUCIMITIIMHBI PEKOMEHYeTCsl 00yJaroLIMMces BCeX TEXHUYECKUX U €CTECTBEHHO-
HAYYHBIX HaIllpaBJICHUH 151 (POPMUPOBAHMS 3HAHWNA M KOMIIETCHIMH NMpH pabOTe HaJa KaHIUAAT-
CKOM JTUCCEPTALIUEN.

Jns nponoikeHUss GOpMUPOBAHUS 3asIBICHHBIX KOMIETEHIIMM HEOOXOIMMBI 3HaHMS INpes-
HIECTBYIOLIUX AUCUUIUINH (ITPAKTHK):

VK-3: B gucnunumHax (mpaktukax) ydeOHoro tutana: b.1.b.1. WuocTtpaHHBIN S3BIK;
b.3.1. Hay4yHo-uccnenoBarenbsckas JesITEIbHOCTD

VK-6: B nucuumuinHax (mpaktukax) yuyeoHoro niana: b.1.b.2. Uctopus u punocodus Hayku;
b.1.B.2. Meronuka BBINOJIHEHHS JHCCEPTallMOHHOrO  uccinepoBanud; b.3.1.  Hayuno-
UCCJIEIOBATEbCKas eI TENIbHOCTD

OIIK-1: B nucumniuHax (npaktukax) yueoHoro miana: b.1.b.1. MHocTpanusiii s3b1k; b.1.5.2.
Uctopus u ¢punocopus nHayku; b.1.B.2. Meronuka BBIIOJHEHUS IUCCEPTALMOHHOIO HCCIIEOBa-
Hus; b.3.1. HayuHo-uccnenoBarenbckas AeITEIbHOCTD

OIIK-3: B qucuuninHax (nmpaktukax) yueOnoro miana: b.1.5.2. Mctopus u punocodus Hayku;
b.1.B.2. Meronuka BBINOJIHEHHS JHCCEPTALlMOHHOrO  uccinepoBaHud; b.3.1.  Hayuno-
HCCJIEIOBATENbCKas eI TEIbHOCTD

OIIK-4: B qucuumiuHax (MIpakTHKaxX) yueOHOro MaHa: B AUCHUILINHAX (MPaKTHKaX) y4eOHOTO
wiaHa: b.1.b.2. Uctopus u ¢punocodust nayku; b.1.B.2. Meroauka BbIIOTHEHUS JUCCEPTAIIIOHHO-
ro uccinenosanus; b.3.1. HayuHo-uccnenoBarenbekas 1e4T€IbHOCTD

[1IK-1: B muciuruinHax (mpaktukax) ydeOHoro mnana: b.1.B.1. Ilemaroruka u mcuxosorus
BoIciiel mkonsl; b.3.1. HayuHo-uccnenoBarenbckas 1eTENbHOCTD

[1K-2: B gucuuminuHax (mpaktukax) yuyeOHoro ruaHa: b.1.B.2. Meroauka BBIIOJSHEHUS Tuc-
ceprauoHHOro uccinenoBanus; b.3.1. Hayuno-uccnegoBarenbckas n1eaTeIbHOCT

[1K-3: B guctumnuHax (mpakTukax) yueOHoro rurana: b.1.B.2. Meroauka BBIIOTHEHUS JTUC-
ceprauoHHOro uccnenoBanus; b.3.1. Hayuno-uccnegoBarenbckas qeaTeIbHOCT

N3yuaemas QUCHMIUIMHA SIBJISETCS OCHOBOM Ul MPOJOJDKEHHS (HOPMUPOBAHMS yKa3aHHBIX
KOMIIETEHIIUH B CICAYIOIIMX JUCIMIIMHAX (IPAKTUKAX):

VK-3: B nuctmminHax (mpaktukax) yaeonoro miana: b.1.B.3. CoBpemenHble mpo0i1eMbl IpH-
6opoB koHTpos; b.1.B.4. CoBpemenHbIe HHPOKOMMYHHKAITMOHHBIE TEXHOJOTHH B PpUOOpaxX KOH-
tposs; b.1.B.5. [IpuOGopsl U MeTOIbI KOHTPOJISI IPUPOIHON CPE/Ibl, BEIIECTB, MAaTEPHAJIOB U U3e-
nmuid; b.3.1. HayuHo-uccnenoBarenbckas IesITEIbHOCTD

VYK-6: B nmuctmrinHax (mpaktukax) yaeonoro miana: b.1.B.3. CoBpemenHble mpo0iaeMbl TpH-
6opoB koHTpos; b.1.B.4. CoBpemenHbIe HHPOKOMMYHHKAITMOHHBIE TEXHOJIOTHH B IPHOOpax KOH-
tposst; b.1.B.5. [IpuOGopsl U MeTOIbI KOHTPOJISI IPUPOIHON CPelbl, BEIIECTB, MAaTEPHAJIOB U U3e-




muid;  b.3.1. Hayuno-uccnegoBarenbckas  aestenbHocTh; b.3.2. IloarotoBka  Hay4HO-
KBTM(DUKAIIMOHHOM paboTHI (IMCCepTallii) Ha COMCKAaHUE YICHOU CTETICHN KaHIuaaTa HayK
OIIK-1: B mucnurmmHax (mpakTtukax) ydeOHoro maHa: b.1.B.3. CoBpeMeHHbBIE TPOOIEMBI
npubopoB koutposst; b.1.B.4. CoBpeMeHHbIe NHPOKOMMYHUKAITMOHHBIE TEXHOJIOTUU B MpHOOpax
koHTpoJist; b.1.B.5. IIpubopsr 1 MeTOABI KOHTPOJIS IPUPOTHOM CPEIbl, BEIIECTB, MAaTEPHAIIOB U U3-
nenuit; b.2.2. HayuHno-uccnenoBarensckas npaktuka; b.3.1. Hayuno-uccinenoBarenbckas qesTenb-
HoCTh; b.3.2. [ToaroroBka Hay4HO-KBAIM(PUKAIIMOHHON pabOTHI (IMCCepTaIlii) Ha COUCKaHUE yde-
HOU CTENEHU KaHAUAaTa HayK
OIIK-3: B mucuumuinHax (mpakTukax) ydeOHoro rmiaHa: b.2.2. Hayuno-umcciiemoBaTenbckas
npaktuka; b.3.1. HayuHo-uccnenoBarenbckas 1esITENbHOCTD
OIIK-4: B mucruruimHax (MpakTHKax) ydeOHoro 1urana: b.2.2. HaywHo-ucciemoBatenbckas
npaktuka; b.3.1. HayudHo-uccienoBarenbckas paestenbHocTh; b.3.2. IloaroroBka Hay4HO-
KBTM(DUKAIIMOHHOM paboThI (IMccepTalny) Ha COMCKAaHUE YICHON CTETICHH KaHIUuaaTa HayK
[1K-1: B nucnumunHax (mpaktukax) yueOonoro minana: b.2.1. [legarornyeckas npakrtuka; b.2.2.
Hayuno-uccnenoBarenbckas npaktuka; b.3.1. Hayuno-uccrnenoBarenbckas aesTeabHOCTh; b.3.2.
[TonroroBka Hay4HO-KBaTU(UKAIIMOHHONW paboOThI (AMCcepTalMK) HA COUCKAHME YYCHOW CTENeHU
KaHuAaTa HayK
[1K-2: B qucuumiuHax (mpaktukax) yaeOHoro ruiana: b.1.B.3. CoBpeMenHbIe Tpo0ieMbl MIpu-
6opoB kouTpoist; b.1.B.4. CoBpemeHHbIe HPOKOMMYHUKAITMOHHBIE TEXHOJIOTUU B MIPUOOpaX KOH-
Tponsi; b.1.B.5. IIpuGopsl u MeTO/IbI KOHTPOJISI MPUPOTHON Cpeibl, BEIIECTB, MATEPHAIIOB U U3/e-
muii; b.2.2. Hayuno-uccnenosarenbckas npaktuka; b.3.1. HayuHno-uccienoBarenbckas nedTeib-
HocThb; b.3.2. [ToaroroBka Hay4HO-KBaNU(UKAIIMOHHOM paboThI (AMCCcepTallMKi) Ha COMCKAHUE yYe-
HOU CTENEHU KaHAUAaTa HayK
[1K-3: B mucuumimHax (mpakTukax) ydeOHoro ruiana: b.2.2. HaywHo-uccriemoBaTenbcKast
npaktuka; b.3.1. HayuHno-uccnenoBarenbckas pgestenbHocTh; b.3.2. IloarotroBka Hay4HO-
KBaJTM(DUKAIIMOHHOM paboTHI (IUccepTalii) Ha COUCKAaHUE YYCHON CTeTIeHH KaHAU1aTa HayK
Heo6xoauMbiMu ycrioBUsiMU 1St (JOPMHUPOBAHUSI KOMIIETEHIIUNA U TOCTHXKEHHS PE3YJIHTATOB
OCBOEHHS 00pa30BaTeNbHON MPOrpaMMBbl, YKa3aHHBIX B pazene 1.2, sBisercs:
3naHue: BUJIOB MaTeMaTUYECKUX MOJENIe U METOJOB MX MOCTPOEHMsI, 00JacTeil ux mpume-
HEHUS; METOJIOB, UCTIONB3YIOIINXCS B UMCICHHBIX pacyeTax (uncieHHoe nuddepeHnupoBaHue, HH-
TEerpupoBaHue, pemeHrue auddepeHuaibHbIX YPaBHEHUM, CUCTEM JHWHEHWHBIX anre0pandeckux
YpaBHEHUU U T.J.), @ TAKXKE METOJ0B 00pabOTKH pe3yNbTaTOB YMCICHHOTO dKCIEpUMEHTa (MHTEP-
TIOJISITIHSL, DKCTPATIONSIINS, allIPOKCUMAIIHS U T.1T.).
Yumenue: npUMEHTh JTaHHBIE METOJbl HA MPAKTUKE B BUJE MOCTPOCHHS COOTBETCTBYIOLIUX
anroput™moB B cucreMax MathCad, MatLab, LabView u ux peanuzauuu Ha 9BM.
Braoenue: naBbikamu nnpumeHenns DBM B pacdeTax U MOJEIUPOBAHUU.

Paznea 3. KOMIIETEHIIUHN OBYYAIOIIET'OCS, @OPMUPYEMBIE B PE3YJIb-
TATE OCBOEHUSA AUCHUIIVIMHBI (MOAYJIS)

(MaTpuIa pactpeesieHrs KOMIETSHIIHH M0 pa3/ielaM U TeEMaM JTUCIIUTUIHHBI )

Komnerenmu
Oo1ee Ko-
Ne TeMsl, pazaensl Konnue- o © \n 0 < - o o JINYECTBO
- JCIUTUTMHBI CTBO 4acoB § b; é E‘ é :é é é KOMIIETEH-
o o o JAN5 051
1 | BeiuncnurenbHbIN
9KCIIEPUMEHT.
IIpuHUMIEI MaTe- 20 + + + + + + + + 8
MaTHYIECKOTO MOJIC-
JIUPOBAHMSI.
2 | UnTepnonauus,
IKCTpalIOJIALHA, 38 + + + + + + + + 8
aIPOKCUMAITHS,
GbunpTpanys KcIe-




PUMEHTAITLHBIX
JTAHHBIX

3 | YuciieHHBIE METOIBI
pEIIeHUs] OCHOBHBIX
3a7a4 anredpsl 1

50 + + + + + + + + 8
MAaTEMaTHYCCKOIO 1
CTaTUCTUYCCKOI'O
aHaausa
Hroro 108

Pasnea 4. ONMCAHUE OBPA3OBATEJIBHBIX TEXHOJIOT A

Jns hopmupoBaHus 3asiBICHHBIX KOMIETEHIUI B Mpolecce 00ydeHus mpenoaBareieM co-
31ar0Tcsl 00pa3oBaTeNIbHbIE CUTYAllUH, B KOTOPHIX 00Yy4Jaroliecs pellaloT aHaTUTUYECKHE U MPaK-
TUYECKHE 33/1a4 B MHAWBUAYAIBHOW U TPYyNIOBOi hopme paboTHI, TO €CTh PeaTn3yeTcsi METO0-
JIOrMYecKasi TEXHOJIOT Ul IPOEKTHOTO 00y4eHUsl.

OCHOBHBIMH CTPATCTUYICCKUMU O6pa3OBaT€JII)HI)IMI/I TEXHOJIOTUAMU ABJIAIOTCA JICKIIMOHHBIC,
IPaKTUYECKHE 3aHATHS U caMO0OOyueHHue, IPOBOJUMBIE B CIEAYIOUIMX (OopMax: JEKIHH Kilaccuye-
ckue (JIK), nexuuu Busyanuzanuu (JIB), npaktukym knaccudeckuit (IIMK), camoo6yuenue (Co0).

[Tpu opranuzanuu yka3aHHbIX (OPM YUEOHBIX 3aHATHHA NPUMEHSIOTCA MHPOPMALMOHHBIE
TEXHOJIOTHH B BHJI€ IIPEJCTABICHUS MIPE3ECHTALMN ¢ IPUMEHEHUEM HOYTOyKa M MPOEKTOpa, UILIIo-
CTpaTHBHbIC MaTepHalibl — Npe3eHTauuu (crnaiasl), poTorpadun, miakaTel, MOJrOTOBICHHbIE B XO-
Jie HayyHO-HCCcle10BaTeabCKoi paboThl. B pacnopspkenun Ha Kadeape UMeeTcst JOCTYIl B UHTEPHET
U CTaHJapTHOE NMPOrpaMMHOE 0OecIieueHue, yCTaHOBIICHHOE HH(OpMaIoHHBIM eHTpoMm [T TY.

Pazagen 5. COAEP) KAHUE JUCHUITJIMHBI
5.1. AHHOTAUM COIEPIKAHUSA U CIUTIINHBI
Annoranusa qucuuriuael b.1.B.JIB.1. «MaTtemaTuueckoe MoIeTupoBaHUE»

Hucuunmua b.1.B.JIB.1. «MaremaTtnueckoe MOAEIMPOBAHUE» SBISETCS AUCUUAILUIMHOW O
BbIOOpY oOyuwaronuxcs. MzyueHnne n1aHHON TUCIMITIIMHBI PEKOMEHIyeTCsl 00yUYaroIMMCsl BCEX TeX-
HUYECKUX M €CTECTBEHHO-HAYYHBIX HAIIPABICHHUH TSI (JOPMHUPOBAHUS 3HAHUH M KOMITETCHIIUH TIpU
paboTe HaJl KaHAWJATCKOM TuccepTanueil..

Hucnunnuna usydaercs B 3-M cemectpe. OOmmas TpyI0€MKOCTh AUCIUIUIMHBI COCTaBIISET
108/3 uacos/3.en. CamocTosiTeNnbHas paboTa 3aKIIOYACTCS B U3YYCHHUH JIGKIIMOHHOTO M JIOTIOJIHH-
TEJBHOTO MaTepuIIa, TIOATOTOBKE K TEKYIEMY KOHTPOJIIO, BRITIOJTHEHUN HHINBUIYaTIbHOMW 3a4ETHOM
paboThI ¥ MOATOTOBKE OTYETOB 110 HEW, MOATOTOBKY K 3a4eTy.

B xo7e n3y4eHus: AUCIUTUINHBI OCYIIECTBIISIETCS TEKYIINH KOHTPOJIbh B JOPME YCTHOTO OIpPO-
ca, IPOBEJICHUS UHIUBUAYATBHBIX 3aU€THBIX PabOT ¢ MOCIEeNYIOIeH UX 3alUTOH, a TaKKe IpoMe-
’KYTOUHBIM KOHTPOJIb B hopMe 3ayera.

[{enbro M3yueHus: AUCHUTUINHBI SBISIETCS] POPMUPOBAHUE CIEAYIONUX KOMITETEHITHI:

VYK-3 roTOBHOCTH y4yacTBOBaThb B PabOTE€ POCCUNUCKHX M MEXKIYHAPOJHBIX HMCCIIEI0BATENb-
CKHX KOJIJIEKTUBOB 110 PELICHUIO HAYYHBIX U HAyYHO-00pa30BaTeIbHBIX 33124

YK-6 cnocoOGHOCTh MIaHUpPOBaTh W pelIaTh 3aJadyd COOCTBEHHOIO MPO(ecCHOHAIBHOIO U
JUYHOCTHOTO Pa3BUTHS

OIIK-1 crocobHOCTh UIEHTU(DHUIIMPOBATH HOBBIE 00JIACTH MCCIIEIOBAHHM, HOBBIE TTPOOJIEMBI
B c(hepe mpodeccHoHANbHOM AEATENbHOCTH € UCIOIb30BaHUEM aHANIN3a TAHHBIX MHPOBBIX HHDOP-
MAaI[MOHHBIX PECYpcoB, GOPMYINPOBATH LEIH U 33[Ja4l HAyYHBIX UCCIIEIOBAaHUI

OIIK-3 BnageHne METOIUKOW pa3pabOTKU MaTeMaTHUECKUX U (PU3NYECKUX MoJeneil uccie-
JTyeMBIX TIPOIIECCOB, SIBIICHUH U 0OBEKTOB, OTHOCAIINXCS K MTpodecCuoHaIbHOU chepe

OIIK-4 ciocoGHOCTh MIAHUPOBATH M MPOBOAUTH SKCIIEPUMEHTHI, 00pabaThIBaTh U aHAIHU3HU-
pOBAaTh UX PE3YNIbTATHI

[TK-1 criocoGHOCTh MCTOIB30BAHUS METOJIOB MAaTEMAaTHYECKOTO MOJICTIUPOBAHUS U CO3JIaHHS




OPUTHMHAIBHBIX MAaTeMaTHYECKHX MOJeNIel MpU MPOBEJCHUM HAy4YHBIX HCCIEAO0BaHUM, pa3paboTke
U DKCIUTyaTallii OO0BEKTOB MPOQEeCcCCHOHATBHON AEATENBHOCTH B 00JACTH NMPHOOPOB M METOIOB
KOHTPOJIS IPUPOIHON Cpesibl, BELIECTB, MATEPUATIOB U U3J1EIUN

[1K-2 criocoOHOCTh MPUMEHSATh METO/IbI aHAIHM3a M CUHTE3a IIPU UCCIICAOBAHUH U pa3paboTKe
KOHKPETHBIX O0BEKTOB MPO(ECCHOHANBHON AEATENIbHOCTH B 00JacTU MpUOOPOB U METOJOB KOH-
TPOJIS IPUPOIHON Cpe/Ibl, BEIIECTB, MAaTEPHATIOB M M3/ENINH, padOTAIOMINX HA PA3INYHbIX (pu3nye-
CKUX MPUHLUIAX

[TK-3 cocoOHOCTh pemiarh 3a1a4u 00pabOTKU CHUTHANIOB, (DOPMHPYEMBIX Pa3TUYHBIMU JaT-
YHKaMM B IpUOOpax KOHTPOJI IPUPOIHON cpe/ibl, BEIECTB, MAaTEPUAIIOB U U3JEIINI

B xozne nzyueHust JUCUUIUIMHBI [TOCIIEI0BATEIbHO PACCMAaTPUBAIOTCS PA3/IeIIbl:

1. BeruncnutenbHbli 3KkcriepuMeHT. OCHOBHBIC HMPUHIIMITBI MaTEMAaTHYECKOTO MOJEIHpPOBa-
HUs. YncleHHbIe METO/Ibl PELLICHHUsI OCHOBHBIX 3a]1au aJire0pbl U MaTEMaTHUYECKOr0 aHAJIN3A.

2. OCHOBHbIC TPUHIMIIBI CTATUCTUYECKONH O0OpabOTKH JaHHBIX C MOMOIIbIO MAKETOB IPH-
KJIa/IHBIX KOMIIBIOTEPHBIX POrpaMM

3. UHTepnonsnus, SKCTPAIOISALUs, allpOKCUMAI SKCIEPUMEHTAIbHBIX JAaHHBIX. MeTOoIbI
(GWIBTpaLUK SKCIIEPUMEHTAIBHBIX JAaHHBIX

OCHOBHBIMH CTPATETHYECKUMH 00pa30BATEIBHBIMUA TEXHOJOTHSIMHU SIBISIFOTCS JICKIIHOHHBIE,
IPaKTUYECKHE 3aHATHS U caMooOyueHHe, IPOBOJUMbIE B CIEAYIOIMX (OopMax: JIEKIUN Kiaccuye-
ckue (JIK), neknuu Busyanuzanuu (JIB), npakrukym knaccuaeckuii (IIMK), camoo6ydaenue (Co0).

B pamkax yka3aHHBIX TE€XHOJIOTHI IPUMEHSIOTCS TaKTHYECKHe 00pa3oBaTelbHbIE TEXHOJIO-
THH: JICKIHS-BU3YyaTU3aIusl, WHHOPMAIIMOHHBIE TEXHOJIOTHH, CAaMOOOyUeHHE.

5.2.Y4eOHo-TeMaTH4YeCKHIl JIAH U3YYeHHUS TUCHUIINHBI

Bujsl yueOHOI paboThl M HX TPYAOEMKOCTb
No HaumenoBanue pasnenos (x071-BO yacoB)* ®opMBbI KOH-
B JTUCIUIUTAHBI, TEM — nabop. CP Beero TpOJIS
3aHATHS | 3aHATHA

1 | BeraucnuTepHBIA SKCIIepPU- 2 4 14 20 YCTHBIH OIpOC,

MeHT. [IpuHInnsl Matemaru- 3aIIuUTa UHA.
YECKOI'0 MOJICIMPOBAHHUS. 3a4. paboTHl,
3a4eT

2 | MeTepnonanus, SKCTpanos- 4 6 28 38 YCTHBIH Ompoc,

U1, annpoKcuManus, Gpuib- 3aIuTa UHA.
Tpauus SKCIEePUMEHTAIBHBIX 3a4. paboTHl,
JIAHHBIX 3a4eT

3 | YucneHHble METObI pEIICHUS 4 8 38 50 YCTHBIH ompoc,

OCHOBHBIX 33/1a4 anreOpbl U 3aIUTa UHA,.
MaTeMaTH4YECKOTO U CTaTH- 3a4. paboTHl,
CTHYECKOTO aHaJIH3a 3a4eT
HToro 10 18 - 80 108
5.3. I1i1aH JIeKIHHOHHBIX 3aHATHI
NeNe HaumMmeHnoBanue TeMbI U KpaTKoOe cCoJep:KaHue JIeKINH Koa.
n/m | pasaena/TeMsl auc- yac.
HMIIHHBI

1. BrruncnurenpHbiit 1. BeruucanTensHbIN 3KCIEPUMEHT. XapaKTEPUCTUKH BBIYUCIIH- 2
9KCIEPUMEHT. TEJIbHBIX AITOPUTMOB U TPeOOBaHUs, IPEAbSBIISIEMbIE K HUM.

[Ipuauuner Matema- | 2. Tumel MaTeMaTHdeckux Mojeneid. OCHOBHBIE TPUHIUIIBI TTIO-

TUYECKOTO MOJIENIN- | CTPOEHHUS MaTeMaTH4eCKUX Mojenei. [Ipumepsl MaTeMaTHYECKUX

poBaHusL. MoJieJIel B pa3InuHbIX 00acTsax Hayku. KoppekTHO U HEKop-
PEKTHO IIOCTABJICHHBIE 3a/1a4H.

2. Wntepnonsauus, sxc- | 1. MaTepmonsmus u sxctpanonsuus. Mateprnonsanus GyHKUIui. 4
TpamnoJIsALHys, am- WnTepnionaunonssiii nonvHoM Jlarpanxka. Meton HeroToHa -
MPOKCUMaIIHS, TIpaBbIe | JieBbIe pasHocTh. MHTepriomsimus cruraiinamu. Kyomdae-
¢$uIbTpays SKCe- | CKue U OMKyOMvecKue CIUTaiHbl.




PUMCHTAJIbHBIX OdaH-
HBIX

2. Annpokcumanus GyHKIUH. AnnpokcuManus GyHKIUHA M0 Me-
TOJy HAUMEHBIINX KBaJIPaTOB.

3. Meroas! GuabTpalMy U CrIaKUBaHUS SKCIIEPUMEHTAIbHbIX
JTAHHBIX

3. Uucnenneie metoabl | 1. HucnenHsle MeTob! anreOpsl. UncleHHBIE METOIBI PEIICHUS 4
pEIIeHNsI OCHOBHBIX | alNre0pandecKuX ypaBHEHHHA
3aja4 anredpsl 1 2. YucnenHnoe qudGepeHIMpoBaHUe U UHTETPUPOBAHUE
MaTtemaTudeckoro u | @opmyiiel yncieHHoro auddepenipoanws. Berson popmyn Ha
CTaTUCTUYECKOTO OCHOBe pasnoxkeHuil pyHkiuii B psaasl Teiinopa. KBanparypabie
aHanmza (hopmyner Herotona-KoTeca (ipssMOyTOIBHUKOB, CpEeHEH TOUKH,
Tpanenuii, Cummcona u ap.). [lpumenenne MeTog0B YUCICHHOTO
mudhepeHIMPOBaHUS M HHTETPUPOBAHUS IIPH 00pabOTKE pesyIib-
TaTOB HKCIIEPUMEHTA.
3. YucneHHbIe METOIbI pemieHus MU hepeHIInatbHBIX YPaBHEHUH
CucteMbl 0OBIKHOBEHHBIX TU(PPEepeHINATBLHBIX YPaBHEHUI.
Havanensie ycnosust. 3amavya Komm. O0mas xapakTepucTuka Me-
TOJOB YHCJICHHOTO penienus 3aaaun Komm. OnHomaroBsie u
MHOTOIIArOBbI€ METO/IbI. SIBHBIE U HESIBHBIE METO/bI. SIBHBIN U
HESBHBIA METOABI Dinepa. Y cToMunBOCTh MeTO10B. OHOImAro-
Bble MeTonbl PyHre-KyTTa.
4. KoppesImoHHbBIN U pEerpeCcCUOHHBIN aHaTN3 SKCIIEPUMEHTATh-
HBIX JaHHBIX
Bcero 10
5.4. Ilnan NpakTU4YeCKUX 3aHATHH
NeNe HaunmenoBanue Tembl U KpaTKOe COAepP:KAHNE 3AHATHUS Kou.
n/n pa3aena/TeMbl JUC- yac.
IUILTHHBI
1. BrruucnurenbHbIi 1. BeiuncauTenbHbId 3KCIEpUMEHT. MeToIuKa NpOBEACHUS BbI- 4
AKCIIEPUMEHT. YUCTUTEIHHBIX SKCIIEPUMEHTOB C IIOMOIIIBIO TTAKETOB TPUKIIA]I-
[IpuHUIHKITEI MaTEMa- | HBIX KOMIBIOTEPHBIX IporpaMm OBM
Trdeckoro Monxenu- | 2. Turel MaTemaTnaeckux mojieneir. OCHOBHBIEC TTPUHITUIIBI TI0-
pOBaHUSL. CTPOCHHUS MaTEMaTUYECKUX MoJienell ¢ momompio 9BM
2. Wnrepnionsauus, skc- | 1. MHTEpnonanys U 3KCTPanoIsys ¢ TOMOIIBIO MTAKEeTOB MPH- 6
TPaTOJISAIIHNS, all- KJIaJTHBIX KOMITBIOTEPHEIX Iporpamm SBM
MTPOKCUMAITHS, 2. AnmpokcuMarusi QyHKIUH C ITOMOIIBIO TTAKETOB MPUKIIAIHBIX
¢uIbTpays 9KCe- | KOMIBIOTEPHBIX porpaMm OBM
PUMEHTAIBHBIX JIaH- | 3. MeTombl QUIbTPaIIUU U CrIIAKHBAHUS SKCIIEPUMEHTAIbHBIX
HBIX JAHHBIX C TOMOLIBIO MMAKETOB MPUKIAAHBIX KOMIBIOTEPHBIX IIPO-
rpaMmM OBM
3. Uucnennrpie MeTonbl | 1. UncneHHBIE METOBI PEIICHUS aNTreOpandecKuX ypaBHEHHH C 8
peIIeHNsT OCHOBHBIX | TIOMOIIBIO MMAKETOB MPUKIIAAHBIX KOMIIBIOTEPHBIX ITPOTPaMM
3aja4 anreopsl 1 O9BM
Matemarnueckoro u | 2. Uucnennoe nudepeHnrpoBanre 1 HHTETPUPOBAHHUE C TIOMO-
CTaTHCTUYECKOTO B0 IMAKETOB MPUKIIAAHBIX KOMIIBIOTEPHBIX IIporpaMm DBM
aHanusa 3. YucneHHble METOIBI pemieHus TuddhepeHInatbHbIX ypaBHEHUH
C IOMOIIBIO MAKETOB MPUKIAIHBIX KOMIIBIOTEPHBIX IPOrpaMm
O9BM
4. KoppesIMoHHbBIN U pEerpeCcCHOHHBIN aHaTN3 dKCIIEPUMEHTAITh-
HBIX JJAHHBIX C TOMOIIBIO MAKETOB MPUKIAIHBIX KOMITBIOTEPHBIX
nporpamm OBM
Bcero 18

5.5. CamocTosiTeqibHas padoTa 00y4arouuXxcs




Konu-
Ne | Pazpen nucuuniannbl | Ne Bua CP 4€eCTBO Bue i op-
MBI KOHTPOJIA
4acoB

1 BrruucnurenbHbIi 1 BrinosnHenne MHAMBUIYaIbHOM 3a4eT- 10 YCTHBIN
3KcnepuMeHT. 1Ipun- HOH paboTHI 0IIpoC, 3a-
LIAIIBI MATEMATUYECKO- N3ydeHne TeopeTHdecKoro MaTepua- muTa UHA.
Tro MOJACTUPOBAHMS. 2 | ;ma, MOATOTOBKA K yCTHOMY OIPOCY U 4 3a4. pa0oThI,

3alIUTe 3a4€THON pabOTHI 3a4eT

2 HHuTtepnonsanus, sxc- 3 BelnonHenre HHIUBUTyaJIbHOU 3a4€eT- 20 YCTHBIN
TPamnoJIALYs, alIpOK- HOH paboThI ompoc, 3a-
cuManusi, QUIbTPaLHS N3ydeHne TeopeTHdecKoro MaTepua- UTa UHA.
3KCIIEPUMEHTAIbHBIX 4 | 5na, NOATOTOBKA K YCTHOMY OIIPOCY U 8 3a4. paboTHl,
JAaHHbIX 3alIUTe 3a4€THON PabOoThI 3a4eT

3 HucrneHHbIe METOBI 5 BrinonHenue MHAUBUAYATBHOU 3a4€T- 30 YCTHBIN
pEIIeHNsT OCHOBHBIX HOH paboThI ompoc, 3a-
3aja4 anreOpsl U Ma- N3y4yeHue TeopeTH4ecKoro Marepua- muTa UHAI.
TEMATHYECKOI0 U CTa- 6 | ;ma, MOArOoTOBKA K YCTHOMY OIPOCY U 8 3a4. paboTHl,
THCTHYECKOI'0 aHaJIn3a 3aIIUTe 3a9€THON PabOTHI 3a49CT

Bcero: 80

Pa3nea 6. POPMbI KOHTPOJISA OCBOEHUA JUCHUITVIMHBI

[Tpu u3yyeHUM AUCUMIUINHBI «Mamemamuyeckoe modenuposanuey 00ydarOIUMUCI B 3-M
CeMeCTpe KOHTPOJIb MPEANOIAracT TeKYIIYI0 aTTECTAINI0 U KOHTPOIb C(hOPMUPOBAHHOCTH KOMITE-
TEHIIUN.

Texywaa ouenka paboThl OOYJAIOIINXCSI B CEMECTPE BKITIOUAET CIICTYIONINE BUJIBI:
1) ycTHBI onpoc;
2) 3ammMTa UHIWBHUIYATHHOM 3a4ETHOU pabOTHI.

Ilpomercymounaa ammecmayus chOpMUPOBAHHOCTU KOMIIETEHIIUN — B 3-M CEMeECTpe 3a4€T
[0 OKOHYaHMU U3YUYCHMsI TUCLMIUIMHBI «Mamemamuueckoe moodenuposanuey 1o pe3yabTaTaM Te-
KYLIEH aTTeCTalluy aCIIMPAaHTa 110 STOM IUCLIHILINHE.

[TepeueHb BONpOCOB JUIsl MOATOTOBKH K 3a4€Ty, NEPEeYeHb WHANBHUYAIbHbIX 3a4€THBIX padoT,
METOJMYECKHE PEKOMEHJAIMN MO HMX BBINOJHEHUIO U O(OPMIICHHUIO, a TaKXe KpUTEpPUM 3adeTa
npusezensl B [Ipunoxenun 1.

Pasgen 7. YYEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIJINHBI

7.1. OcHOBHAas ¥ 10NOJIHUTEIbHAS JIUTEPATYPa

KomnuectBo
Ne Lot 3 9K3EMILTAPOB,
ABTOp Haumenosanue HAMEIOILINXCS B
n/n TaHus
OuOIHOTEKE, NN
ceruika Ha DBC
OCHOBHAJ JIUTEPATYPA

MatemaTuyeckoe MoOJeIupoBaHue (uznye-
CKHX TIPOIIECCOB U CUCTEM: YUeOHOE ITOCO0Ue
/ . B. HUBanos, M. U. Ps6ora, A. A. Uep-
1 HBanos /1.B. HOB; Moz obmr. pex. JI. B. MBanosa. — Mom- 2015
kap-Omna: IToBomkckuii rocyaap-

CTBEHHBIH TEXHOJIOTUYCCKUI YHUBEPCHUTET,

1
https://portal.volgat
ech.net/books/Ivan
ov_matematichesk
oe_modelirovanie

2015. - 124 c. 2015.pdf
MatemaTuueckoe MOJCIUPOBAHHUE B TEX-
2010 7
2 | 3apyowun B.C. Huke [Tekcr] : [y4eO. s CTyACHTOB 2001 9

BTy30B] / B. C. 3apy6uH. - 3-e u3a. - M. :




N3n-8o MI'TY um. H. O. baymana, 2010.
-495c¢. : un

[opumes C.B.

KomnbrorepHoe MonenupoBanue —(usmue-
CKHX CHCTEM C WCIIOJNB30BaHUEM ITaKeTa
MathCAD [Tekcr] : [y4e6. mocobue mis
CTYJCHTOB II¢Jl. BY30B IO CICIUAIBHOCTH
"Undopmatuka"] / C. B. Ilopmmues. - 2-e
u3a., nom. - M. : Topsiuast munaus - Tenexkowm,
2011. - 317

2013

11

Hexaes 11.H.

Pemenne 3a1a4 BRIYMCIUTEIILHOW MaTeMaTH-
KH C TpHMEpaMd pEIIeHUs B MaKeTe
"MathCad" [Tekcr] : [y4eb. mocobme mis
CTYyIEHTOB MO HampasieHutro 654600 "Un-
(opMaTHKa M BBIYMCI. TEXHUKA", CICIUATb-
HoctH 351500 "Mar. obecnieuenne AVIC"] /
U. H. Hexaes. - Homkap-Ona : MapI'TV,
2004. - 194 c.

2004

50

Hemunosuy, b.I1

Jemumoud, b.II. OCHOBBI BEIYHUCIHTEILHOM
MaTeMaTHKH [DJIeKTPOHHBIN pecypc] : ydeo.
nocoowue / B.I1. Jlemunosuu, M1.A. Mapon. —
OnekrpoH. naH. — Cankr-IlerepOypr : Jlans,
2011. — 672 c¢. — Pexum poctyna:
https://e.lanbook.com/book/2025. — 3armu. c
JKpaHa.

2011

https://e.lanbook.c

om/book/20257cat
€go-

ry_pk=915#book
name

JOIIOJIHUTEJIBHAS JIMTEPATYPA

Cremanos B.U.

OKOHOMHKO-MaTeMaTH4eckoe MOJAEIHPOBa-
Hue [Tekcr] : [yue0. mocoOue i CTyIECHTOB
BY30B IO CIENHATBLHOCTH "MaT. METOIbI B
9KOHOMHKE" U Ap. 3KOHOM. CIIELUAILHOCTIM
1/ B. . Crenanos, A. ®. Tepnyros. - M. :
Axagemus, 2009. - 111, [1] c. - (Bsicmee
npodeccuoHanbHoe 00pazoBaHue) (DKOHO-
MHKA U yIIPaBJICHHE)

2009

10

denocees B.B.

MareMaTndeckoe MOICIUPOBAHUE B SKOHO-
MHUKE ¥ COIMOJIOTHH Tpya [TekcT] : MeTosl,
MOJIeNH, 3a/1a4n : [y4eld. mocodue s CTy-
JIEHTOB BY30B no crneuuanbHocTsiM 080104
"Oxonomuka Tpyna", 080116 "Mat. metomabl
B skoHomuke"] / B. B. ®emoceen. - M. :
IOHUTU-JJTAHA, 2007. - 166 c.

2007

10

Bonkos E.A.

Uwucnennsie MeToanl [Tekcer] : Yaeb.mocobue
st By3oB / BonkoB E.A. - 2-e uzn.,ucmp. -
M. : Hayka, 1987. - 248 c.

1987

30

Kupssnos /1.B.

Mathcad 12 [Tekcrt] : [HaubGonee moixHOE Py-
koBojctBO] / JI. B. Kupbsios. - CII6. : BXB-
[etepOypr, 2005. - 557 c. : un. + 1 snek-
TpoH. ont. auck (CD-ROM). - (B noanuuHu-
Ke).

2005

10

Wsmannos, A.®.

Hsmaunos, A.D. UuciieHHble METOABI OIITH-
MU3aluu [DIEKTPOHHBINA pecypc] : MOHOrpa-
¢us / A.®. Usmaunnos, M.B. ComnogoB. —
OnekTpoH. AaH. — MockBa : DU3MATIHT,
2008. — 320 c¢. — Pexmm pocryma:
https://e.lanbook.com/book/2184. — 3armn. ¢
JKpaHa.

2008

https://e.lanbook.c

om/book/2184?cat
€g0-

ry_pk=916#book

name

7.2. YueOHO-MeTOAUYeCKHE Pa3padoTKu




KonuyectBo
NoNo Ton u3na- 9K3EMILISIPOB,
i ABTOp HamumenoBanue s MMEIOMIIXCS B
OHOJIMOTEKE, UITH
cceuika Ha DbC

MareMaTnyecKkue METObI B JIECHOM XO0351i1-
CTBE W JAaHAIIA(QTHOM CTPOUTEIIECTBE

B. JI. YepHsbix u [Texcrt] : n1ab. mpaktukym / [B. JI. UepHbIX 1

1 2011 89

Ip. np.] ; M-Bo obpazoBanwus u Hayku PD,
®OI'BOY BIIO "Map. roc. TexH. yH-T". -
Womkap-Ona : MapI'TV, 2011. - 79 c.
Marematuueckoe mMonaenupoBanue [Tekcr] :
y4e0HO-MEeTOMYecKoe Tmocodue :  [Io
HamnpasiaeHusM "CtpoutensctBo” u "Ctpoun-

2 NBanos B.B.. TEJIbCTBO YHUKAJIBHBIX 3IAHUM U COOpYXKe- 2016 61

Kysemuna O.B. muit"] / B. B. HBanos, O. B. Ky3pmuna ; M-
Bo oOpa3oBaHus W Hayku Poc. ®Deneparmm,
OI'BOY BO "TloBomk. Troc. TEXHOI. YH-T". -
Womkap-Ona : III'TY, 2016. - 87 c.

7.3. Pecypcbl HH(OPMAIHOHHO-TEIEKOMMYHUKANIMOHHOM ceTn « AHTepHET»

NeNe
i bubnmorpaduyeckoe onvcanue Ccbuika Ha THPOPMAIIMOHHBIN pecypc
1 OnexTpoHHO-OnbMHMoTeunas cucrema [II'TY http://www.volgatech.net/electronic-
) library-system-of-volgatech/
) EJJMHOE OKHO noctyna x uapopMaioHHsIM pe- | http://window.edu.ru/
cypcam
3. |Hayunas snektpoHHast OubanoTeKka http://elibrary.ru/
4 MexnyHaponHas pedepaTuBHas 0a3a JaHHBIX Sco- | https://www.scopus.com
pus
5. | O6pazoBaTenbHbI MaTEMaTUYECKUH CaiT http://old.exponenta.ru/
6 DOnekTpoHHO-OnbnoTeunas cuctema M3mgarennctBo | http://e.lanbook.com/
" | «JlaHBY

Paznea 8. THOOPMAIIMOHHBIE TEXHOJIOI'NU U MATEPUAJIBHO-

TEXHUYECKAS BA3A

8.1. MudopmManinoHHbIE TEXHOJIOTUN

No ayn.,
KOpII.

HCpC‘ICHB JIMIICH3UOHHOI'O TPOTPaMMHOTO obecnieueHust. PekBU3UTEI MOATBCpIKAA-
HOIIETo JOKYMCHTA

ayn. 119,
koprt. II

— AnyLogic 7 (IToateepxaenue munenszun: Order ID: 2771-2469-4934-8380);

— Embarcadero RAD Studio XE2 Professional 10 Named Users ESD (IToarBepxaeHne JTUIICH3WH:
Jlnmenzns Nel193627);

— LABVIEW FULL DEV SYSTEM 10 USER TEACHING LICENSE, WIN 2000/XP
(ITonarepxkaenne nunen3uu: Jinnenzus NeM64X13721);

— Mathcad University Classroom Perpetual - 40 (ITonrBepxknenue smuen3un: Jnnensus Ne296133);
— MATLAB Suite Classroom (ITonreepxnenue mutien3uu: Jlumenszus Ne595357, 730429);

— Microsoft Access (IToarBepxnenue nunensun: Jlunensus Ne700524030);

— Microsoft Office Standard (IToarBepxnenue nuuensun: Jlunensus Ne66059532 OPEN
96044930ZZE1711);

— Microsoft Project Professional (IToareepxnenne nuuensun: Jiuuensust Ne700524030);

— Microsoft Visio Professional (ITogrBepxaenue nuuenszun: Jlunensus Ne700524030);

— Microsoft Visual Studio Enterprise (ITonrBepxnenue nunen3un: Jlnmnensus No700524030);

— Microsoft Windows Enterprise (IToarBepxaenue nunen3un: Jlunensus Ne700524030);

— Arent Dr.Web (ITonreepxxnenne munen3un: Jinnensus NeLBW-BC-12M-1600-B1);

— Kowmmeke mporpamm miist pazpadoranka cuctem [1OC (IToaTBepxacHue TUIEH3UH: Y CTAHOBOY-
HBIH JTUCK);

— Kommnexr TAPAHT-Mactep (ITonreepxkaenne nuren3un: Jinnensus Nel2-40272-000898);




— Kommekt ITO asist perieHus: OCHOBHBIX MOJTb30BaTeIbckuX 3ana4 (IloaTBepikICHHIE TNIICH3UH:
CBoboaHo pacnpoctpansemoe [10);

— CrpaBounas npaBoBas cucteMa "Koncymsrant [Ltoc" (IloarBepxaenne munersun: JJoroBop Ne
P 8001 m, Ne PJIJT 8002 m);

— LABVIEW (IToareepxaenue suneH3un: Jiunensus NeM75X89867);

— Mathcad University Classroom Perpetual - 40 (ITonrBepxnenue ymnen3un: Jlumensus Ne296133);
— MATLAB Suite Classroom (ITonreepxnenue mutien3un: Jlnmensus Ne595357, 730429);

— Microsoft Access (IToarBepsxnenue nutieH3nn: Jlnmenzus Ne700524030);

— Microsoft Office Standard (ITonTBepxnenne munen3un: Jinnenszus Ne66059532 OPEN
96044930ZZE1711);

— Microsoft Project Professional (Ilonteepxnenue nuuensuu: Jlunensus Ne700524030);

aya. 120, | — Microsoft Visio Professional (IToarepsnenue nuuensun: Junensus Ne700524030);
kopir. 11 — Microsoft Visual Studio Enterprise (ITontBepxxaenue nuuensun: Jinnensus Ne700524030);

— Microsoft Windows Enterprise (IloarBepsxaenue nunensun: Jlunensus Ne700524030);

— Arent Dr.Web (ITonreepxxaenne munen3un: Jintensus NeLBW-BC-12M-1600-B1);

— Kommnext TAPAHT-Mactep (ITonreepxaenue muren3un: Jinmensus Nel2-40272-000898);

— Kommnext I1O amst perreHnss OCHOBHBIX ITOJTB30BaTeIbCcKuX 3a1a4 (IloaTBepikacHe INICH3UH:
CBobomHo pacnpoctpansemoe [10);

— CrpaBounas npaBoas cucteMa "Koncymsrant [Ltoc" (IloarBepxaenne munensun: Jlorosop Ne
POA 8001 1, Ne PAJT 8002 m);

ayn. 241,
kopr. [

— Microsoft Visio Professional (ITontBep:xnenue nmumnensun: Jlnmensus Ne700524030);

— Microsoft Visual Studio Enterprise (IToarepxnenne nuuensun: Jlunensust Ne700524030);

— Microsoft Windows Enterprise (IToarBepxxaenue nunensuu: Jlunensus Ne700524030);

— Arent Dr.Web (IToareepsxaenue munensuu: Jlunensus NeLBW-BC-12M-1600-B1);

— Kommnext TAPAHT-Mactep (IToarsepkaenue munensun: Junensus Nel2-40272-000898);

— Kommuiext I1O 1151 penieHust OCHOBHBIX MOJIb30BaTeNbCKUX 3a1a4 ([loaTBepxkIeHne TUIeH3HH:
CBobonHo pacnpocTpansiemoe [10);

— CrpaBounas nipaBoas cucteMa "Koncymerant [Tmoc" (IToareepsknenne nurensun: JloroBop Ne
PO 8001 m, Ne PIJT 8002 m);

8.2. MarepuanbHO-TeXHU4ecKas 6a3a

NeNe | HammeHnoBaHue 000Opy/IOBaHHBIX Y4€OHBIX KaOMHETOB, OOBEKTOB JJIsl IPOBECHUS 3aHs-
/o THH C IepeYHeM OCHOBHOTO 000py10BaHUs

Komnerorepnas ayauropust, Kopmyc: II, Homep: 119
— Kommnekrt mebenu anst yaeGHOTO Tpoliecca;

1. — IIK ICL RAY S902.1,knaBuar.,Mbiiib,natd kopa 3m,mouutop ViewSonic 21,5" VA2248-LED, 15
IIT.;
— Crolika KoMnbloTepHasi, 15 mr.;
Komnerorepnas ayauropus, Kopmyc: II, Homep: 120
— Jlocka knaccHas 1.0%1.5;

2 — Kommnext mebenu ans yaeOHOTO Tporiecca;
— IIK S404,2 400W/Intel Core i3 540/xnaB.,Mpimb,MoHuT. 21,5" VA2248-LED, 20 mr.;
— Cron ¢ moaBecHO# TyMO0¥ (TIpernogaBaTeNIbCKUil)

3. JIroOble JIeKIIMOHHBIE U y4eOHbIe ayJJUTOPUHU C HATMYHEM MPOEKTOpa, IKpaHa, HOYyTOyKa
3an s caMocTosTeNbHOM paboThl obyuaromuxcs, Kopnyce: I, Homep: 241
— Kommnext mebenu ans yaeOHOTO TIpoliecca;
— Kommerorep RAMEC GALE Custom 13-3200/4I'b/ monuTop LCD 21.5", kaBuar.,Mbllib, 4 IIT.;
— Monwutop 19" ViewSonic TFT 19" VA916, 3 mrT.;
— Mounmntop 19"Samsung 940N (LKSB) TFT, 2 mr.;

4 — TIK H404,2 420W/Intel Core i3 540/knaB.,Mbiib,MOHUT. V173D0Obmd, 3 mmrt.;

— IIpunTep HP LJ 1015;

— IIpunTep HP LaserJet Pro P1102 RU;

— Cucrem.610k P-Athlon64 X2 6000/1024*2M6/320 Gb/knaBuaTypa+Mbllb+KOBPHK;
— Cxanep Metrologic MS9520;

— Cxanep mTpux - koga HoneyWell MS 9540 Voyager USB, 3 mir.;

— Ckanep mTpux - kogoB Metrologic MS 9540 Vovager USB;




HEPEYTBEPXXJAEHUE PABOYEI] IMMPOI'PAMMBI

[Iporpamma epeyTBEPKIEHA Ha Iporpamma NIepeyTBEPXKICHA HA
3aCE/IaHNH HaYyYHO-TEXHHYECKOI'0 COBeTA , 3aceaHpy Kaq)e;ﬂpbl L/
npotokxeaMe o or S7n _“% 207, nporokgn Ne 7 or«24 » 19 20744,
%_ =] _Ufpuel 06 - ] sl B /
(noanucs. d.U.O npeacenarens) (noanues, 9 H.0O 3an Kaieapnl)
‘ [Tporpamma [IEPEYTBEPIKICHA HA
3acelaHuM Kadepel
mpotokon Ne ot «  » 20T,
/ /
(moanuce, ®.M.0. 3as. kadenpu)
Mporpamma nepeyreepxnena na
3acenaHuu kadeapsr
nporokon Ne  or«__ » 20 r
7 /
(noannce. ©.H.0. 2as. kapeapu)
Iporpamma NepeyTBepKAeHa Ha Ilporpamma NepEeyTBEPXKIEHA Ha
3aCClaHMM HAy4YHO-TEXHUYECKOTO COBETA 3acefanuu xadeapel
mpotokon No  ore«  » 20 . mpotokon Ne  or« _ » 20 r,
/ / / /
(oannce ®UO mpeaccrarew) (noanuce. DU O sas kadeapn)
[Iporpamma IepeyTBEpIKAeHa Ha
3acelaHuy Kadenpsr
nmpotokon Ne  or«  » 20 r.
/ /
(noanuce, ® MO 3a8 Kaepn )
[Iporpamma [ePECYTBEPIKIEHA Ha
3aceaHuu Kadeapel
mpoTokonm Ne  or«_ » 20 r.
j / /
(noanuce. G.H.0, 3a8. kaenpsi)
[Tporpamma NEepeyTBEpXKAeHa Ha Iporpamma [IepeyTBEPKAEHA Ha
3acClaHuH Hay4YHO-TeXHHYECKOTO COBeTA 3aceaHuu Kadeapol
mpotokon Ne  oT«  » _ 20 r mpoTokon Ne ot «_ » 20 r
= 4 . o} /
(noanuce. @ U.O. npencenarens) (nomnuee. @ U0 3as. kadeapbl)
[Iporpamma NEPEYTBEPXKICHA HA
3acenanuy kadenper
mpotokoa Ne  or « _» 20 .
_— _"'l{_ — _._'rlr
(noanuce, ®.U.0. 3a8. kadenpsi)
[Iporpamma [epeyTREPKIeHA Ha
3aceNaHuHu Kapeaphl
mpotokon Ne  or«_ » 20 1.
i /
(noanuce, ® U O 3as. Kadeapbi)




SR

© =

9.
10.
11.

[Tpunoxenue 1

OueHoYyHbIEe CpeCTBA M0 JUCHHUILINHE U MeTOANYeCKNe peKOMeHIalnu

BO]IpOCLI AJIS MOATOTOBKHU K YCTHOMY OIIpocCy,
3alMUTEC HHAUBUHAYAJIBbHBIX 3a4Y€THBIX paﬁoT, 3a49€eTy

BoruncnurenbHbIi SKCIIEPUMEHT.

XapakTepUCTUKH BBIYMCIUTENBHBIX aITOPUTMOB U TPEOOBaHUS, IPEAbSIBISIEMbIE K HUM.
Tunel MaTeMaTU4ECKUX MOJENEH.

KoppekTHO 1 HEKOPPEKTHO MOCTaBJICHHbIE 334aUH.

OcHOBHBIE COBPEMEHHBIE KOMIIBIOTEPHBIE CUCTEMBI, I03BOJISAIONINE BBIITOJIHATH MaTEMaTHY -
CKHE PACUEThI

WHTeprnonsauns 1 SKCTPANOISLHs.

Anmpoxkcumanus.

YucnenHnoe auddepeHnnpoBaHie 1 HHTErPUPOBAHHE.

Henuneiinble anreOpanueckye U TpaHCUEHACHTHBIE YPaBHEHUS.

CucreMbl HETMHEVHBIX YPaBHEHUN.

KBanpatypusie popmynsr Hetorona-Koteca (MpsiMOyTroiIbHUKOB, CPEIHEH TOUKH, TPATSIHA,

Cumricona u ap.).

12.

[TpumeHeHne MeTOI0B YncIeHHOTo Au(PepeHIPOBaHUS U HHTETPUPOBAHUS TIPH 00paboTKe

PE3yJIbTATOB SKCIICPUMCHTA.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

WuTeprionsiiyst yHKIAN.

HNuTepnonsaimonnsiil monuHoM Jlarpanxka.

WNHTepnosanus CrulaiiHaMH.

KyOunueckue n OukyOudeckue CrijiaiHsbl.

Annpokcumanus GyHKIUH.

Anmnpoxcumanus QyHKIHN IO METO/ly HAUMEHBIINX KBaIpaToB.

Mertonbl pUABTpALMM U CIIIAXKUBAHUS SKCIIEPUMEHTAIBHBIX TaHHBIX

CucreMbl 0OBIKHOBEHHBIX AU PEepeHInaNbHbIX YPaBHEHUH.

HauanbHble ycnoBus A1t OOBIKHOBEHHBIX AU (epeHnanbHbIX ypaBHEHHH.
3anava Ko 17151 0ObIKHOBEHHBIX AU GepeHIINaIbHbIX YPABHEHUH.

OO0m1ast xapakTepUCTHKa METOJIOB YMCICHHOT O perieHus 3aaa4un Kormm.
OpHoularoBsle 1 MHOTOILIArOBBIE METO/Abl YUCIIEHHOTO pelieHus 3agaun Komm.
SIBHBIE 1 HESBHBIE METO/IbI UUCIIEHHOTO penieHus 3aaauu Kommn.

SIBHBIN ¥ HESABHBIN METOABI DHUjepa.

Opnnomarosele MeTobl Pynre-Kyrra.

MeToj ueTBepTOro NopsiKka YMCAEHHOTo pemeHus 3agaun Komm.

CriocoObl ¥ aNrOPUTMBI BBITIOJHEHUS CTATHCTUYECKON 00pabOTKH SKCIIEPUMEHTAIbHBIX JIaH-
HBIX

OcHOBHBIE IPUHLIUIIBI KOPPESALMOHHOTO U PErPECCUOHHOTO aHAIN3a

CprKTypa HHAUBUAYAJIBHOI'0 3a4Y€THOT0 3aJJaHUA U METOAUYECCKUEC PEKOMCHAAIIUH 110 €10

BbINOJIHEHUIO U 0OPMJIEHH IO

Kaxxnomy acnimpaHTy BbIJIaeTCS MHANBUIYATBHOE 3a/IaHHUE, COCTOSIIEE U3 CIEIYIONUX 0J10-

KOB!:

— YucneHHbIe METObI PEIICHUS] YPABHEHUI

— YucneHHoe UHTETPpUPOBAHUE

— Yucnennble MeTo bl perieHust TuddepeHanbHbIX ypaBHEHUI

— DJIEMEHThI KOPPEISALMOHHOIO aHAJIN3a BPEMEHHBIX PSJIOB

— MHTepnonnpoBaHue U SKCTPANOINPOBAHUE IKCIIEPUMEHTAIBHBIX JaHHBIX

[TpemioskeHHbIe 3ajaHUS HEOOXOAMMO BBIITOJHUTD BBITOTHAIOTCS B BUE MOCTPOEHUS COOT-

BETCTBYIOIIMX aJTOPUTMOB C ITOMOIIBIO JTI0O0OH KOMITBIOTEPHON CHCTEMBI, MO3BOJISIONICH BHIMOJI-
HATh MaTeMaTHueckue pacuersl. Harpumep, B cpeae Microsoft Excel, MathCad, MatLab, LabView



B 3aBHCHMOCTH OT YpOBHS BJIaJIeHHs HaBbIKaMHU pabOThl ¢ MOJOOHBIMH CHUCTEMaMH U METOJaMH
KOMITBIOTEPHOT0 IIporpaMMupoBanusi. Hanbonee mpocTeIMU cUCTEMaMu, JOCTYIHBIMH JJIs1 TIOJIB30-
BaTesiel C JIF0OBIM YPOBHEM KOMITBIOTEPHOM MOATOTOBKH, sBIIsIOTCS U Excel, MathCad.

3amyTa UHAWBUAYAIBHOW 3a4€THOM pabOThl MPOXOAUT HA MPAKTHYECKUX 3aHATHIX B BHJIE
aHaJIM3a MpenoJiaBaTesieM alropuTMa, MOCTPOSHHOTO aCUPAHTOM, U 00CYKJIEHUSI METOJ0B MOjie-
JMPOBAHUS, UCIIOJIB3YEMBIX Ul pelieHus 3anad. Pailsl ¢ BBIYUCINUTEIbHBIM AJITOPUTMOM aCIIUPaHT
nepesaeT MpenoIaBaTeio B 3JEKTPOHHOM BHie B (hopmare pdf.

3amaHue Kaxaoro 0J0Ka MHAWBUAYAJILHOW 3a4eTHOW paboThl 0(OpMIIAETCS B OTAEIHHBIN
daiin. Ilpu cocraBieHHH BBIYUCIUTEIBHOTO alTOPUTMa PEKOMEHYETCSl COMPOBOXKAATh €ro KOM-
MEHTapUAMHU, TOSICHUTEIbHBIMHU 3aMIMCKAMHU K 3JIEMEHTaM aJIrOpUTMa.

Kpurepun oueHuBaHus 3HAHUI 00y4aIOIIUXCH HA 3a4eTe

OreHka «3aumeHo» BbICTABISETCS 00yJaroIeMycs, KOTOPbIi:

® TPOYHO YCBOWJI NMPEAYCMOTPEHHBIH NMPOTPaMMHBIA MaTepHall; MPAaBHIBHO, apTyMEHTHPO-
BAHO OTBETHJI Ha BCE BOIIPOCHI, C IIPHUBEICHUEM ITPUMEPOB;

® TI0Ka3aJ TITyOOKHE CHCTEeMaTH3WPOBAaHHBIC 3HAHUS, BIAZCET MPHEMaMH DPACCYXKICHUS U
COITOCTABJISIET MaTepUall U3 PA3HBIX HCTOYHHKOB: TEOPHUIO CBSA3BIBACT C MPAKTUKOM, TPYTUMHU TeMa-
MH JJAaHHOTO Kypca, IPYTUX U3y4aeMbIX IPEJIMETOB;

¢ 0(hopMIIT HHANBHUIYAIBHYIO 3aUETHYIO PAa0OTy B COOTBETCTBUHU C PEKOMEH/IAIIUSIMH.

OrneHka «He 3aumeHo» BBICTABISICTCS OoOydaromeMycs, KOTOpelid He crpaBmics ¢ 50% Bo-
IPOCOB M 33/IaHUi WHIMBHyalbHOW 3a4€THOH padOTHI, B OTBETaX Ha JPYrHe BOIPOCHI JOIMYCTHII
CyliecTBeHHbIE OmMOKH. [IpecTaBieHHbIe OTUETHBIE MaTepPHAIIbl HE YOBIETBOPSIIOT TPEAbsBIIsC-
MBIM K HUM TPEOOBaHHUSM.

IIpumep HHAMBHAYATBHON 324€THOM PadOTHI

buok 1. UncieHHble MeTOAbI pellieHUs1 YPABHEHUH

Pemuth ypaBHeHHE X} 4+5x41=0 Pa3IHYHBIMUA METOIAMH:

a) rpauecKuM METO0M;

0) ¢ momomkio BcTpoeHHBIX (yHKIM MathCad: root, polyroots, solve, 6nox Given/Find (c 3aganuem
HAYaIBHOTO PUOIDKEHHS 1 0e3 3a/IaHKsI HAYaJIbHOTO IPUOIIHKEHN);

B) METOJIOM KacaTeJIbHBIX.

Baok 2. YucaeHHoOe MHTErPpUPOBaHUE

5
BrluuciauTs onpeneneHHblii HHTErpail I 1+—1 dx tpemst Merogamu: 1) METOIOM HPSIMOYTOJILHUKOB; 2)
X+
1

METOAOM Tpar[euuﬁ; 3) METOAOM napa60J1. CpaBHI/ITL IMOJIY4YCHHBIC PCIICHHA C TOYHBIM 3HAUCHUECM MHTCTIpa-
Ja.

Baok 3. UncnenHnsle MeTOAbI pellieHus AU PepeHIuaTbHBIX YPABHEHU I

Pewmts 3anauy Komm y' = —x2 -4 y, y(O) =—1 Tpewms ciocobamu:
a) ¢ momoIipio Bcrpoennoi pynkiun MathCad rkfixed u 61oka Given/Odesolve;
0) Metonom Diinepa;
B) MetozoM Pynre-KyrTa 4-ro mopsaxka.
CpaBHHUTH MOJTyYEHHBIE PEIIeHUs rpaduiecKy.

Biok 4. Jj1eMeHTHI CTATUCTHYECKOT0 AHAIH3A IKCIIEPUMEHTAIBHBIX JAHHBIX
3 reHepanpbHON COBOKYITHOCTH M3BJIeUeHA BRIOOpKA:



7
4
95
3
92
11
82
66
21
41

a) MOCTPOWUTH CTATUCTHYECKHUHN PSJI, THCTOTPaMMYy paclpe/ieTICHHS,
b) BBIYHMCIUTH BHIOOPOYHOE CPEAHEES, BBIOOPOUHYIO TUCIICPCHIO, UCITPABICHHYIO JTUCIICPCHIO.

Baok 5. JieMeHTHI KOPPeISIIHOHHOT0 AHAJIN32 BPEMEHHBIX PSIA0B

Jana koppensiimroHHast Tabauma:

15
17
88
12
85
22
72
52
34
39

28
29
78
26
74
32
66
41
43
45

37
37
61
39
61
48
52
31
53
55

50
49
56
42
51
57
45
22
64
41

57
56
44
51
45
67
32
63
32
64

63
61
39
60
35
74
22
51
43
38

73
78
29
75
25
85
11
41
55
48

88
88
12
87
12
100
81
32
64
55

96
96
1
95
5
57
71
21
42
50

1

2

3

4

5

6

7

8

X
Y

10

10

8

7

9

6

5

rae X — roael, Y — ToBapoobopoT B Mipa. pyoneit. Halitu BeIOOpOUHBIH KO3 HUIIMEHT KOPPETSIHIH; cOCTa-
BUTBH BHIOOPOYHOE ypaBHEHHE perpeccud Y Ha X; CIPOrHO3MPOBATH TOBAPOOOOPOT HA CIEAYIOIIMHA T0J, Ha
nBeHaauarteiii roa. [locTpouts rpaduk TMHUM perpeccuy, HAHECTH Ha TpaduK SMITMPHYECKHE 3HAUYCHHUS TO-
BapooOopoTa. HaliT OTKIOHEHHUS 3KCIIEPUMEHTAIBHBIX 3HAYCHHH TOBApOOOOPOTa OT TEOPETHUECKUX U HX
CpeziHee 3HaYEeHUE U JUCIEPCHUIO.

Baok 6. UaTepno/inpoBaHue M 3KCTPANOJIUPOBAHHE IKCIIEPUMEHTAJBHBIX JaHHBIX
[MpoBectn mHTEpHONUpOBaHue (TI00aIbHOE, TUHEHHOE U KyOWYecKoe CIUIAiH-UHTEPIIOIUPOBAHUE) U DKC-
TpamnojupoBaHue 3HayeHud ¢(yHkumu y = f(x) Ha orpeske [a; b] (Yucio Touek pa3OMeHHs OTpe3ka

[a; b] — N; skcrpanonupoBanue 3HaueHuit GyHKIuH npoBectd y = f(x) B mocineayrommx M TOYKax 1o

nociieAHUM K 3HaYeHHUSIM (YHKITUH. )

y=sinx2, [0;2], N=10, M =10, K =7




JIucer coryiacoBanus

D.N.0. Ioapa3snenenue JomxHoCcTh Jara IMognucek

1 2 3 4 5




JIMCT perucTpauuy u3MeHeHUun

JlaTta BHE Toamucs,
Howmep Homep mucra COHMS Jara BBe- Bcero nu- OTBETCTBEH-
HU3MEHE- JICHUS U3- | CTOB B IO- | HOTO 3a BHE-
U3MEHEH- HU3MEHE-
HHUS HOBOTO H3BATOTO MEHEHUSA KyMEHTE CEHHE
HOTO HUA

U3MEHEHUN




