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PABOYAS IMPOI'PAMMA JUCUUTTJIUHBI
b.1.B.JIB.1. MaTemaTn4eckoe MmoaenpoBaHue

OCHOBHOH NpodeccHonaNbHOl 06pa3oBaTeLHOM IIPOrPAMMBI BHICHIEr0 obpazoBanusn
110 HATIPABJICHUIO MOATOTOBKH HAY4YHO-N1€/IArOTHYECKMX KA/IPOB B aCIIHPAHTYype

35.06.04 TexHoNOIMH, CPEICTRBA MEXAHU3AIMH U
Hampagrneuue noarorosku OHEPIeTUYCCKOE 000PYI0BAHUE B CEJILCKOM, JIECHOM
U PEIOHOM XO03SHCTBE

Kpanuduxanus BeIyCKHUKA " Hcenenosarens. [Ipenonasatens-uccnenoparein
HanpasnennocTh 06pazoBaTenpHOil TexHONOrUst 1 MaIMHBI JIECO3aTOTOBOK M JIECHOI'O
NIpOrpaMMBbl (OTpac/ib HayKH) XO34HCTBA (TEXHUYECKUE HAYKH)
Brimyckatomas kadeapa Kadenpa TOJIIT, kapeapa TTM, kadeapa MuM

Kype 2

Cemectp 3

Pacnpejenenne yueGuoro spemenn

TpynoemkocTh 110 yueGHOMY niany 108/3 YacOB/3aYETHBIX €/IMHUL
Jlexuun 10 4acoB
IlpaxkTudeckue 3ansTus 18 4acoB
Bcezo ayoumopnsix 3anamuii 28 GO
CamocTosTenbHas (BHeayIMTOpHAs) 80 4acoB
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Ox3amen (1 3. ex. - 36 yacos) o - cemecTp
3auer 3 cemMecTp
3adeT (3a4eT ¢ OueHKoit) _ ) ceMecTp

Homkap-Ona
20 75



Pabouas mnporpamma cocraBieHa Ha OCHOBAHHH delepanbHOro  rocynapcTBeHHOro
00pa3oBaTeNbHOTO  CTaHAAPTA  BBICHIErO 00pasoBaHHs 1O  HANpPABICHUIO MOATOTOBKH
35.06.04 Texnonornu, cpencrsa MCXaHH3allnK W OSHEPreTHYECKoe 000pydOBaHHe B CEIILCKOM,
JIECHOM M PBIOHOM XO3SHCTBE, YTBEPKICHHOTO npukasom MuxoGprayku PO or 18 aprycra 2014 .,
Ne 1018; yueGHoro nitana moaroTosku obyuaronmxca B III'TY 1o NporpaMmMe NOArOTOBKH HAy4HO-
HNENAarorMieCKuX KaapoB B aCMUPaHType M0 yKa3anHo# ofpazoBarenbHO IporpamMe.

Pabouas nporpamma yteepxknena HAYYHO-TEXHHYECKHM COBETOM YHHBEDCHTETA.
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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
JIOCTMDKCHHE TUIAHUPYEMBIX PE3YJIbTaTOB OOY4YEHUs - 3HAHWM, YMEHWW, HABBHIKOB M / WJIM OIIBITA
JESTEIIbHOCTH, XapaKTepU3YIOX (GopMupoBaHUE KOMIIETCHIIUN U 00€CTICUHBAIOIINX JOCTHKCHHE
IJIaHUPYEMBIX pe3yabTaToB ocBoeHms OI1.

JuctumiinHa HampaBiieHa Ha (OpPMHpPOBAHHE y OOYUYAIONIUXCS TEOPETHUYECKUX OCHOB JUIS
MMOHUMAaHHUS TPUHIIMIIOB TIOCTPOCHHUS MATEMAaTHYECKUX MOJIENEH CIIOKHBIX CHCTEM, a TaKXKe
MPUHIIMIIOB Pean3aliy dTUX MaTeMaTHYeCKUX Mojienieid Ha DBM.

3a0auamu UCUMIUIMHBL SBISIETCS 3HAKOMCTBO OOYYAIOMIMXCS C PA3JIMYHBIMH THIIAMHU

MaTEMAaTHYCCKUX MOJCJI Cﬁ,

METOJaMH

nux IMOCTPOCHUA, YHUCJICHHBIMUA METOJaMu,

MCIOJIb3YIOUIUMHUCS B COBpeMEHHBIX DBM.

1.2.

TpeGoBanus K pe3yibTaTamM 0CBOEHUA IMCUMILINHBI

Llenu u 3amauu TUCUMIUIMHBI HarpaBlieHbl Ha (JOpMUpPOBaHME CIEAYIOIIUX KOMIIETCHIHUH U
JOCTH>KEHUE CIEIYIOIMUX PE3yJIbTaTOB OCBOCHHs 00pPa30BaTEIIbHOM IPOrPaMMBbI:

Koa m HamMeHoOBaHHe KOMIIETEeHIIUHI

IInanupyemMble pe3yJbTaTbl 0CBOCHHUS 00pa30BaTEIbHOM
NMPOrpaMMeblI

YHI/IBepcaJIbeIe KOMIICTCHI NN

YK-1 criocoOHOCTh K KPUTHUCCKOMY aHATU3y
u OLICHKE COBPEMEHHBIX Hay4HBIX
JIOCTHKEHUM, T€HEpUPOBAHHUIO HOBBIX HJEH
IpH  pEIIEHHH  MCCIENOBATCIBCKUX U
MPaKTUYeCKUX 3ajady, B TOM 4HCIEe B
MEXIUCIUIUIMHAPHBIX 00J1aCTAX

3HATH:

- OCHOBHBIE METO/IbI HAYYHO-HCCIIEA0BATENbCKOM JEATENLHOCTH.

YMETh:

- BBIJICJIATH U CUCTEMAaTU3UPOBATH OCHOBHBIE U/IEH B HAYYHBIX TEKCTaX;

- KDUTHYECKH OLICHUBATh JIOOYIO MOCTYMAIOIIYI0 HH(POPMALUIO, BHE
3aBUCHUMOCTH OT UCTOYHHKA,;

- m30eraTh aBTOMATHYECKOTO TNPHMEHCHHS CTaHAAPTHBIX (GOpMyT U
MIPUEMOB IIPH PEIICHUH 3149

BJIAETb:
- HaBeIKaMH  cOopa, 00paOOTKH, aHajiM3a W CHCTEMAaTH3alHu
HH(MOPMALUK IO TEME UCCIICAOBAHMS;
- HaBbIKAMHM  BbIOOpa METOJOB W  CPEACTB  pelIeHHs 3ajad
HCCIIeIOBaHUS

YK-3 roroBHocTh ydacTBoBath B pabore | 3HATD:

POCCUMCKUX u MEXAYHapOIHBIX
UCCIIENOBATEIBCKUX KOJUIEKTHBOB 1o
PELICHUIO Hay4HBIX u Hay4HO-

obOpa3oBaTeNbHbIX 337249

- METOABI KPUTHUYECKOI'0 aHalin3a W OLUCHKHU COBPEMCEHHBLIX HAYYHBIX
JIOCTIDKEHUH,

- METObI TCHECPUPOBAHUA HOBBIX I/I}Z[Gﬁ
UCCJIEAOBATEeIbCKUX M TNPAKTUUYECKUX 3a]ad,
MEXTUCIIUIUTHHAPHBIX 00JIACTSIX,

- METOJbl HAYYHO-UCCIIEIOBATENIbCKON AESTEIbHOCTH.

OpY  pPELICHUU
B TOM 4MHCIE B

YMEThb:

- AHAJIU3UPOBATDH AJIbTCPHATUBHBIC BapHaHTbI peueHuss
HCCIICHOBATCIbCKUX u MPaKTUYCCKUX 3a1a4 u OLICHHUBAThH
IIOTECHIIMAJIbHBIC BBII/IFpI)IIIII/I/HpOI/IFpI)IIHI/I peaiunsannun ITUX
BapUaHTOB

BJIAJIETD:

- HaBbIKaAMH aHaian3a OCHOBHBIX MHpOBOSE}pCH‘-IeCKI/IX n
METOAOJIOTHUYCCKUX HpO6HeM, B T.4. MEXIONUC HI/IHHI/IHapHOFO

XapakTepa BO3HHMKAOMNIUX B HAYKEC Ha COBPEMCHHOM OTale €€

pa3BuTHS,
- BIaJeTh  TEXHOJIOTMSMH  IUIAHUPOBAaHMA  INPOQECCHOHAIBLHON
JICATEILHOCTH B chepe HAYYHBIX UCCIEAOBaHNI
YK-6 cnocobrocTh muanupoBars u pemars | 3HATD:
337124l COOCTBEHHOTO NMPO(ECCHOHANIBHOIO U | - BO3MOXHBIE ~ cepbl M HampaBleHHs  NpodecCHOHATLHOM
JIMYHOCTHOT'O Pa3BUTHUS caMopeajm3aluy;

- IPUEMBI ¥ TEXHOJIOTHH IIEJICTIONIATaHUS U [[eJICPeaTn3aliu;

- MyTH JOCTH)KEHHsI 0oJiee BBHICOKUX YPOBHEH NpodeccHOHAIBLHOrO U
JIMYHOTO PA3BUTHS.

YMETh:

- BBIABIIATE M (HOPMYIHPOBATH MPOOIEMBI COOCTBEHHOTO Pa3BUTHS,
HCXOJIS1 U3 ATANOB MPOo(ecCHOHATLHOTO pOCTa U TPeOOBAaHWH pHIHKA




TpyZAa K CHELUAIUCTY;

- hopmynupoBaTh  LenM  NPO(ECCHOHAILHOIO W JIMYHOCTHOTO
pasBUTHs, OLECHUBATh CBOM BO3MOXKHOCTH, DPEINCTUYHOCTh U
aIeKBaTHOCTh HAMEUYEHHBIX CIOCOOOB M ITyTeH JOCTHIXKEHHA
IJIAHUPYEMBIX LieTei

BJIALETD:

- IpueMaMu IEJIeTIONIaraHu, IUTAHUPOBAHHUSA, peanuzanyun

HCO6XO£[I/IMLIX BHUIOB IOCATCIBHOCTH, OICHKK HW CaMOOICHKHU
PE3YJIBbTATOB ACATCIBHOCTU IO PCIICHUIO HpO(l)eCCI/IOHaJ'II)HLIX 3aja4,

- Ipy€MaMu  BBIABJIICHHA W OCO3HAaHHUA  CBOUX BO3MOH(HOCT€ﬁ,
JIMYHOCTHBIX H HpO(l)eCCI/IOHaIII)HO-3Ha'-II/IMI)IX Ka4yeCTB C LCIBKO HX
COBCPUHICHCTBOBAHUAA.

OdémenpodeccuoHaJbHbIe KOMIETEHIIHH

OIIK-1 criocoOHOCTb IIIaHUPOBATH U
MPOBOJIUTD SKCIIEPUMEHTHI, 00padaThIBaTh U
AQHATU3UPOBATH UX PE3YIbTATEI

3HATD:

-LIeTd W 33Ja4yd  HAYYHBIX HCCIEAOBAaHUW IO  HAIPaBJICHUIO
JesITeIbHOCTH, 0a30BBIE MPUHIUIIEI M METOBI MX OPTaHU3AIHM;

- OCHOBHBIC HCTOYHHKH HAayYHOM WHQOpPMamuu U TpeOOBaHUSA K
MIPEICTAaBICHUIO HHPOPMALIMOHHBIX MaTEePHAIIOB

VYMETh:

- COCTaBJIATH OOIMINH TTaH PabOTHI IO 3aJAHHOU TeMe,

- mpeAjaraTh ~ METOJAbI  HCCIICAOBAHUS W CHOCOOBI  00paboTKU
Pe3yabTaTOB,
- MPOBOJIUTh HCCJICAOBAHMS IO COIVIACOBAHHOMY C PYKOBOJUTEICM
IUTIaHy,
- IPEJICTABIIATH MMOJYYCHHBIC PE3yIbTATHI
BJIAIETD:
- CHCTEMAaTHYCCKUMH 3HAHUSIMH 110 HATIPABJICHHUIO ICATCILHOCTH;
- yIIyOJNEHHBIMKA ~ 3HAHUSIMH 110 BBIODAHHOW  HAMPaBICHHOCTU
ITOATOTOBKH,
- 0a30BBIMH  HABBIKAMH MPOBEJCHHUS HAYYHO-HUCCIE0BATEIbCKUX
paboT 1o MpeAIoKEHHOH TeMe.
OIIK-2 ctocoOHOCTB MOATOTaBINBATE 3HATD:
HAYYHO-TEXHUYECKHE OTUYETHI, a TAKKE - OCHOBHBIC HAMpaBlCHUS, NOPOOJIEMBI W METOAbl B oOnacTu
MyOJIMKAIIMH 110 Pe3yIbTaTaM BBITIOTHEHUS UCCIIENOBAHUS
HCCJIeTI0BAaHUM YMEThb:

- (popMupoBaTH M apryMEHTHPOBAHO OTCTAUBaTh HAYYHYIO HOBH3HY
COOCTBEHHBIX MCCIIEIOBAHUN

BJIAIETD:

- TCXHOJIOTUAMHU HHaHHpOBaHI/Iﬂ B HpO(i)eCCHOHaHLHOfI JCATCIIBHOCTU B
cepe HAyYHBIX HCCIIETOBAHUM

IIpodeccuonaibHble KOMNIETEHUUH

IIK-1 criocoOHOCTH KCITOJIE30BATh B CBOEH
Hay4HO-MCCIIEA0BATENLCKON U NIeJarornyeckoi
JIEATETBHOCTH 3HAHUE COBPEMEHHBIX TIPO0JIeM,
HOBEHILINX TOCTHKEHUH, COBPEMEHHBIX
METOI0JIOTMYECKUX TIPUHLIUIIOB U
METOIMYECKHUX NPUEMOB HCCIIEA0BAHUS B
00JIaCTH JIECO3aTOTOBOK U JIECHOI'O XO3SMCTBA

3HATb:

- COBpPEMEHHbIE€ METOJOJIOTMYECKHE MPUHIMIBI U METOJUYECKHE
MPUEMBI HCCIICIOBaHUS B 00JACTH JIECO3arOTOBOK M JIECHOTO
XO035UCTBA,;

- COBPEMEHHOE COCTOSIHHE HAyKH B ()YHIAMCHTAIBHBIX U MPUKIAIHBIX
00J1aCTSX JIECO3arOTOBOK M JIECHOTO XO3SIICTB;

YMETh:

- UCTIIOJIL30BaTh DyHIAMEHTaIbHBIC W MPUKIIAJHBIE 3HAHUS U3 00JacTH
JIECO3arOTOBOK M JIECHOTO  XO3SiCTBA B CBOEH  HAydHO-
HCCIIEeIOBATENILCKON U TIeIarOTHUeCKOH JIeITeTbHOCTH;

- QHAIM3WPOBATh W BBUIBJLSITH Pa3IMiMsl B METOJOJOTHYECKUX
MPHUHIUIIAX W METOJUYCCKUX IPUEMAaxX HCCICAOBAaHHS B 00JACTH
JIECO3aroTOBOK U JIECHOT'O XO3SIMCTBA

BJIIAJETD:

- HaBbIKAMHU MPUMEHEHHUS COBPEMEHHBIX METOJIUYECKUX MPUEMOB
HCCIIeIOBAaHUs B 00JIACTH JIECO3arOTOBOK M JISCHOTO X0O3SHCTBA,;

- HaBBIKAMU BBISABISTh HAYYHO-TCXHHUYCCKHEC MPOOJIEMBI B 001acTH
JIECO3arO0TOBOK U JIECHOTO XO3SCTBA

IK-2 cnocoOHOCTh HCTIOJB30BaTh METOIbI
MaTEeMaTHYECKOTO MOICITUPOBAHHUS,
00pabOTKH CTATHCTUIECKOTO MaTepralia B
00J1aCTH JTECO3ar0TOBOK M JIECHOTO XO3SMCTBA

3HATD:

- METO/Abl MaTEMaTHYECKOI'0 MOJCIUPOBAHMS U CTATUCTUYECKON
00paboTKN MaTepuaioB

YMETh:

- ! HCHOIBb30BaTh METOJAbl MAaTEMAaTHYECKOr0 MOJICIIUPOBAHHUS,

00pabOTKH CTATHCTUYIECKOTO MaTepuala
BJIAJIETh:




- CIOCOOHOCTBIO HCIIOJIB30BATh METOAbIL MaAaTEMaTUYCCKOI'O
MOACIMPOBAHUS, 06pa6OTKI/I CTAaTUCTUYCCKOI'0O MaTcpuaia

ITK-3 criocoGHOCTE K KPUTHUECKOMY H 3HATbD:

TEOPETUYECKOMY aHAIIM3Y CYIIECTBYIOIINX - CYILIECTBYIOLIME Hay4yHble pa3pabOTKH B OOJACTH JIECO3arOTOBOK M
Hay4YHBIX Pa3pabOTOK, TEXHUIECKHUX JIECHOTO XO35HCTBA;

TEXHOJIOTUYECKUX PELICHHUH U JIeTalbHBIM - METOABI TEOPETHYECKHX HCCICNOBAHUH JIECO3arOTOBOK M JICCHOTO
HCCJICIOBAHHUSM T10 OTIepaLlusiM XO3SIHCTBA;

TEXHOJIOTHYECKUX MPOIIECCOB B 00IaCTH YMETh:

JIeCO3aroTOBOK H JISCHOTO XO3SHCTBa - KPUTHYECKH aHAJIW3UPOBATh CYLIECTBYIOLIME HAyYHbBIC Pa3pabdOTKU

JIECO3aroTOBOK U JICCHOI'O XO3ﬂI7ICTBa;
- TCOPCTUICCKU AHAJIU3UPOBATH n NnoABEpraTb JACTAaJIbHBIM

HCCIICOJOBAHUAM ornepannun TECXHOJIOI'HYCCKUX mpoueccoB
JI€C03ar0OTOBOK U JIECHOI'O X03IHUCTBa
BJIAJIETD:

- CIIOCOOHOCTBIO K KPUTHYECKOMY aHAIN3y CYIIECTBYIOIIUX HAYYHBIX
Pa3paboTOK JIECO3aroTOBOK U JIECHOTO X035HCTBa;

- CHOCOOHOCTBIO K TEOPETHUECKOMY aHalW3y H JACTaIbHBIM
HCCIIEIOBAHMSM JIECO3arOTOBOK M JICCHOTO XO3SIHCTBA

Pa3pgea 2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuba «Mamemamuueckoe Mmoodenuposanue» OTHOCUTCS K BapuUaTUBHOM 4YacTH
obOpasoBarenbHol mnporpammbl (tmkiy b.1.B.JIB.1.), sBasercs nucUMIUIMHONW 1O BBIOOPY
oOyuarommuxcs. 3ydyeHue naHHON AUCLUIUIMHBI PEKOMEHAYeTCs 00yJaroMMCsl BCeX TEXHUYECKHX
U €CTECTBEHHO-HAYYHBIX HANpaBJICHUH i (OpPMHPOBAHUS 3HAHWW M KOMIIETCHIMHA Tpu pabdote
HaJ KaHIUJATCKOW Juccepranueil.

Hns  npomomxenus (OPMHUPOBAHUS 3asBICHHBIX KOMIIETCHIMHA HEOOXOIUMBI 3HAHHS
NPEIIECTBYIONIMX AUCHUIUINH (IPAKTUK):

VK-1: B nucuumumHax (mpaktukax) yuyebHoro miana: b.1.b5.2. cropus u dunocodpus Hayku;
b.1.B.2. Meronuka BBINOJIHEHHS JHCCEPTallMOHHOrO  uccnepoBanud; b.3.1.  Hayuno-
HCCJIEIOBATEbCKas eI TENIbHOCTD

VK-3: B gucuuiuiMHax (mpakTukax) ydeOHoro muiaHa: b.1.b.1. VHocTpaHHBIN S3BIK;
b.3.1. HayuHo-uccnegoBatenbckas qesTeIbHOCTh

VK-6: B nucnunianHax (nmpaktukax) ydeOHoro miuaHa: b.1.b.1. MHocTtpanusiit a3bik; b.1.5.2.
Uctopus u ¢umocopus Hayku; b.1.B.2. Meronuka BBIIOJHEHUS JHUCCEPTALMOHHOIO
uccienosanust; b.3.1. Hayuno-nccnenosarenbckas 1eATeIbHOCTD

OIIK-1: B nucuuniuHax (nmpaktukax) yueOHoro ruiasna: b.1.5.2. Uctopus u ¢punocodpus Hayku;
b.1.B.2. Meronuka BBINOJIHEHHS JHCCEPTallMOHHOrOo  uccinepoBanusd; b.3.1.  Hayuno-
HCCJIEIOBATENbCKas eI TEIbHOCTD

OIIK-2: B mucummianHax (nmpaktukax) ydeOHoro muana: b.1.b.1. MHocTpanusii s3bik; B.3.1.
HayuHno-uccnenoBatenbckas 1€TeIbHOCTh

[1IK-1: B gucumrmuMHax (mpakTukax) ydeOHoro ruraHa: b.1.B.2. Mertoauka BBINOJTHEHUS
JMccepTaimoHHoro uccienosanud; b.3.1. HayuHno-uccnenosarenbckas A€ TeIbHOCTh

[1IK-2: B pucuumuimHax (mpakTukax) ydeOHoro miana: b.3.1. HayuHo-uccnenoBarenbckas
JeSITeNIbHOCTD

[1K-3: B aucuumuimHax (mpakTukax) ydeOHoro miana: b.3.1. HayuHo-uccnemoBarenbckas
JeSITeNIbHOCTD

N3yuaemas QUCHMIUIMHA SIBJISETCS OCHOBOM Ui MPOJOJKEHUs (OPMHUPOBAHUS YKa3aHHBIX
KOMIETEHIIUH B CIEAYIOIINX AUCIUILTMHAX (IPAKTHKAX):

VK-1: B mucumruiMHax (mpakTukax) ydeOHoro ruiana: b.1.B.3. AxryanbHble mpoOiaemMbl
TEXHOJIOTUYECKUX IPOLIECCOB JIECO3arOTOBUTENBHBIX U JI€peBOOOpaOaTHIBAIOLINX ITPOU3BOJCTB;
Bb.1.B.4. Cuctembl MamuH U MeTOAbl UX 3PQeKTUBHOTO ucnonb3oBanus; b.1.B.5. TexHonoruu u
MAIIIUHBI JIECO3arOTOBOK M JIECHOTO X034icTBa; b.3.1. HayuHo-uccnegoBarenbckas AesTEIbHOCTD;
b.3.2. TloaroroBka Hay4HO-KBaJM(UKAMOHHOW PabOTHI (IMCCEpTAlMM) HA COMCKAHHE Y4EHOU
CTCIICHU KaHANUJaTa HayK

VK-3: B mgucuurumMHax (mpakTukax) y4deOnoro ruiaHa: b.1.B.3. AxtyanbHble mnpoOieMsl
TEXHOJIOTUYECKUX IIPOIIECCOB JIECO3arOTOBUTENBHBIX U JI€PEBOOOPAOATHIBAIONIUX MPOU3BO/ICTB;
Bb.1.B.4. Cuctembl MammH U MeTOAbl UX 3PQPeKTUBHOTO Mcnonb3oBanus; b.1.B.5. TexHonoruu u




MAILIUHBI JIECO3arOTOBOK M JIECHOTO X034iicTBa; b.3.1. HayuHo-uccnenoBarensckas AesIT€IbHOCTh
VYK-6: B nucnuminHax (nmpaktukax) yueOHoro muana: b.1.B.1. Ilemaroruka u mcuxonorus
Bbiciiel  mkoiel;  b.1.B.3.  AkTyanmbHble  MpoOJIeMBI  TEXHOJIOTMYECKHUX  IPOIIECCOB
JIECO3arOTOBUTENBHBIX U JiepeBooOpabdareiBatonmx mnpou3BoActs; b.1.B.4. Cucrempl mMamuH u
MeToqbl X 3Q¢eKTUBHOrO ucnoib3oBanus; b.1.B.5. TexHonoruu u MalmMHbBI JECO3aroTOBOK U
necHoro xossiictBa; b.2.1. HayuHo-uccnepoBarenbckas aearenbHocts; b.3.1.  Hayuno-
uccieaoBarenbekas aesTenbHocTh; b.3.2. IloaroroBka Hay4YHO-KBaTM(UKAITMOHHOW pPabOThI
(mMccepranuy) Ha COMCKAHWE YUCHOU CTENEHU KaHAu1aTa HayK
OIIK-1: B nmucummiuHax (mpakTukax) ydeOHoro miaHa: b.3.1. Hayuno-umcciemoBaTenbckas
JeSITeNIbHOCTD
OIIK-2: B mucruruimHax (MpakTHKax) ydeOHoro 1urana: b.2.2. HaywHo-ucciemoBatenbckas
npaktuka; b.3.1. HayuHo-uccnenoBarenbckass aearenbHOcTh; b.3.2. IloarotoBka Hay4HO-
KBTM(DUKAIIMOHHOM paboTHI (IMCCepTallii) Ha COMCKAaHUE YICHON CTETICHH KaHIuaTa HayK
[1IK-1: B mucruruimHax (mpaktukax) ydeOnoro mnana: b.1.B.1. Ilegaroruka u mcuxonorus
Beicmiel  mmkoybl;  b.1.B.3.  AxryanbHble  TpOOJIEeMBI  TEXHOJOTHYECKHX  IPOIIECCOB
JIECO3aroTOBUTENBHBIX U JepeBooOpabareiBatonnx mnpou3Boacts; b.1.B.4. Cuctembl mamuH u
metoasl ux 3¢dexruBHOro ucnonp3oBanus; b.1.B.5. TexHomornn M MamuHBI JIECO3arOTOBOK U
necHoro xossiictBa; b.2.1. Hayuno-uccnegoBatenbckas aestenbHoCcTh; b.2.2.  HayuHo-
uccienoBarenbckas — npakTtuka;  b.3.1. Hayuno-uccnenpoBarenbckass — nedarenbHOCTh;  b.3.2.
[TonroroBka Hay4HO-KBaTU(DUKAIIMOHHONW paboOThI (AMCcepTalMK) HA COUCKAHME YYCHOW CTENeHU
KaH/IM1aTa HayK
[1K-2: B aucuurnnuHax (mpaktukax) yuyebnoro miana: b.1.B.4. Cucrempl MaliuH 1 METOJIbI UX
s dexkTuBHOrO UcToONb30BaHUs; b.2.2. Hayuno-mccnemoBarenbckas mnpaktuka; b.3.1. Hayuno-
uccleoBaTenbckas JAesaTenbHoCcTh; b.3.2. IloaroroBka HayyHO-KBATM(DPHUKAIIMOHHON pabOTHI
(Iuccepranuun) Ha COMCKaHUE YUEHOM CTETIEHU KaHIuaTa HayK
[1K-3: B mucruruimHax (mpaktukax) ydeOHoro mnana: b.1.B.1. Ilegaroruka u mcuxonorus
Bbiciiet  mkoiel;  b.1.B.3.  AkTyanmbHple = mpoOJieMBl  TEXHOJIOTHYECKHX  IPOIIECCOB
JIECO3arOTOBUTENBHBIX U JepeBooOpabareiBatonmx mnpou3BoActs; b.1.B.4. Cuctembl MamuH u
MeTOJbl X 3PQeKkTuBHOr0 ucnonb3oBanus; b.1.B.5. TexHomorun u MammuHbI J€CO3arOTOBOK U
necHoro xoszsicra; b.2.1. HayuHo-uccnenoBarensckas —aedarenbHocTh; b.2.2.  HayuHo-
uccieaoBarenbekas npaktuka; b.3.1. HayuHo-uccnenoBarenbckas 1esiTeIbHOCTD
HeoOxoauMbpiMu yCIIOBUSMU U (POPMHUPOBAHUS KOMIETSHIIMA U JJOCTHKEHHS Pe3yIbTaTOB
OCBOEHHSI 00pa30BaTENbHON TPOTrPaMMBbI, YKa3aHHBIX B paznene 1.2, sBiseTcs:
3HaHue: BUIOB MaTeMAaTUYECKUX MOJENEed M METOJOB HX TOCTPOCHHUs, OOIacTe wux
MPUMEHEHHUS;  METOJOB,  HCIHOJB3YIOIIMXCS B YHCIEGHHBIX  pacueTax  (YHUCICHHOE
muddepeHIpoBaHNe, WHTETPUpPOBaHUE, pemieHue auddepeHInanbHbIX YPaBHEHHH, CHCTEM
JUHEHWHBIX anreOpandyecKux ypaBHEHHH M T.1.), a TakKe METOJ0B O0pabOTKH pe3ylnbhbTaTOB
YHUCJIIEHHOTO 3KCIIEPUMEHTA (MHTEPIIOJISIIUS, SKCTPANOJSALHUS, allPOKCUMALIUS U T.11.).
Yumenue: MpUMEHSTH TaHHBIE METOJIbI Ha TIPAKTUKE B BUJIE TIOCTPOCHHUSI COOTBETCTBYIOIINX
anroputMoB B cuctemax MathCad, MatLab, LabView u ux peanuzanuu Ha 9BM.
Bnraodenue: naBbikamu npumeHenns OBM B pacyeTax U MOJEIMPOBAHUU.

Pazgea 3. KOMINETEHLMY OBYYAIOLETOCSl, POPMUPYEMBIE B
PE3VJILTATE OCBOEHUSI JUCHUILIMHBI (MOLYJIST)

(MaTpuIra pactpeesieHuss KOMIETSHITUHI 10 pa3iesiaM U TeMaM JUCITUTITHBI)
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] oK
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1 | BeluncauTeNnbHbIA SKCIEPUMEHT.
[IpuHITUTIE MATEMATHIECKOTO 20 | + |+ |+ |+ |+ |+ ]+ |+ 8
MOJIETTPOBAHUSL.




2 | NHTepnionanys, 3KCTPanosIys,
AT poKCUMaIus, GUIbTPaIus 38 |+ |+ |+ |+ |+ |+ ]+ |+ 8
9KCHEPUMEHTAJIbHBIX JAHHBIX

3 YucaeHHBIC METOABI pCUICHUA
OCHOBHBIX 3aJa4 anre6pm nu

SO |+ |+ |+ |+ |+ ]|+ |+ ]+ 8
MaTEeMaTHYECKOTI'0 ¥ CTATUCTUIECKOTO
aHaJIn3a
Hroro 108

Pasnea 4. ONMCAHUE OBPA3OBATEJIBHBIX TEXHOJIOT U

Jns GopmupoBaHusl 3asBICHHBIX KOMIIETEHIIMHA B Tpolecce OOy4eHHs NpernojaBaTeieM
CO3al0TCsl 00pa3oBaTeibHbIE CUTYAllMH, B KOTOPBIX OOyYarolIUecs pellaroT aHaTUTHYEeCKHE U
NpaKTUYECKHE 33Ja4ll B WHIUBUAYAJIbHOW M TPYNIoBOH (opme paboOThl, TO €CTh peaTn3yercs
METOJIOJIOTUYECKAsi TEXHOJIOTUS TPOEKTHOTO 00yUeHUSI.

OCHOBHBIMHU CTpaTErMYECKUMU 00pa30BaTENIbHBIMU TEXHOJOTUSIMU SIBJISIOTCS JIEKIIMOHHBIE,
MPAKTUYECKHE 3aHITHUS W CcaMOOOydYeHHe, NPOBOAMMBIE B CIEAYIOMUX QopMmax: JEeKIUU
knaccuueckue  (JIK), nexumm Buzyanuzanuu (JIB), mnpaxktukym knaccuueckuit  (IIMK),
camoobOyuenue (Co0).

[Tpu opraHm3anuu yka3aHHBIX (OpPM Y4EOHBIX 3aHATHH MPUMEHSIOTCS WH(GOPMAIMOHHBIC
TEXHOJIOTUM B BHJE TMPEJCTABICHUS MPE3CHTAMH C MpUMEHEHHEM HOYTOyKa M MpPOEKTOopa,
WJUTIOCTPATUBHBIE MaTepuajbl — Mpe3eHTanuu (crianael), Gororpaduu, miakaTel, MOArOTOBICHHBIC
B XOJIe HAy4YHO-UCCIIENOBATEeNbCKONH paboThl. B pacnopsbkeHnn Ha kadeape MMeeTcs AOCTYI B
UHTEPHET ¥ CTaHJAPTHOE TPOTPaMMHOE OO0ECleYeHne, YCTaHOBIECHHOE WH()OPMAIHOHHBIM
uentpoMm III'TY.

Paznen 5. COAEP KAHUE JTUCIUIIJINHBI
5.1. AHHOTAUMH COAEPKAHUS TUCHUIINHBI
AnHotauua qucuuriuiel b.1.B.J[B.1. «MaTtemaTuueckoe MoI€TMpOBaHUE»

Hucuunnuua b.1.B./IB.1. «Maremarnueckoe MOJIETUPOBAHUE» SIBISETCS JUCUUIUIMHON MO
BBIOOpY oOyuwaromuxcs. M3ydeHue MaHHOW IUCIUIUIMHBI PEKOMEHIYETCS OO0Yy4arolluMCsl BCEX
TEXHUUYECKUX M €CTECTBEHHO-HAYUHBIX HANpaBleHUH A GOpMUPOBAHUS 3HAHUM U KOMIETEHIIHIA
npu paboTe HaJl KaHUAAaTCKOM AuccepTalne. .

JucnunnuHa uszydaercs B 3-M cemectpe. OOIIas TpyA0eMKOCTh AUCIMILTUHBI COCTABIISIET
108/3 wuyacos/3.en. CamocrosiTenbHas paboTa 3akiaoO4yaeTcs B H3YYEHHHM JIEKIIMOHHOTO U
JIOTIOJIHUTEIBLHOTO MaTepHiia, MOATOTOBKE K TEKYIIEMY KOHTPOIIIO, BHIMOIHEHUU UHAUBUAYATbHON
3a4eTHOMN PabOTHI U MOATOTOBKE OTYETOB IO HEM, OJATOTOBKY K 3a4ETYy.

B xoxe m3yueHus MUCHUIUIMHBI OCYIIECTBISETCS TEKYIIUKW KOHTPOIb B (pOpME YCTHOTO
ompoca, MPOBEICHUS] HHAUBUAYATbHBIX 3a4YE€THBIX Pa0OT C MOCIEAYIOMIEH MX 3allUTON, a TaKkKe
MIPOMEKYTOUHBIM KOHTPOJIb B JopME 3aueTa.

Llenbro U3ydeHus TUCHIUTITUHBI SIBISIETCS (DOPMHUPOBAHKE CIEAYIOIINX KOMITCTCHITH:

VYK-1 cmoco6HOCTE K KPUTHYECKOMY aHAIW3y H OIICHKE COBPEMEHHBIX HAyYHBIX
JIOCTYDKCHHUH, TeHEPUPOBAHUIO HOBBIX WJCH MPH PEIICHUHM HCCIEIOBATEIbCKUX M MPAKTUYECKUX
3a/1a4, B TOM YHKCJI€ B MeXKAUCIUILTUHAPHBIX 00JacTsIX

VYK-3  roToBHOCTHh y4acTBOBaTh B  pabOT€  POCCHUCKUX UM  MEXIYHApPOIHBIX
UCCJIEIOBATEILCKUX KOJJICKTUBOB TI0 PEIICHUIO HAYYHBIX M HAyYHO-00pa30BaTEIbHBIX 3314

VYK-6 cnocoOHOCTh MIaHUPOBATh W PEIIAaTh 33Ja4l COOCTBEHHOTO MPOGECCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUS

OIIK-1 cnocoGHOCTh IUIAHUPOBATH M IPOBOJIUTH OKCIIEPUMEHTHI, 00OpabaThiBaTh W
AQHAJIM3UPOBATH UX PE3YJIbTAThI

OIIK-3 crmocoOHOCTh MOATOTABIMBATH HAYYHO-TEXHUYECKHUE OTUETHI, a TAKXKe MyOJHKaIuU
M0 pe3yJbTaTaM BBITTOJIHEHUS UCCIIEI0BAHUM



I1K-1 crmocoOHOCTh KCIONB30BaTh B CBOCH HAyYHO-MCCIIEIOBATEILCKOW U IEIarornyecKon
NESTEIIbHOCTH 3HAaHWE COBPEMEHHBIX TPOOJeM, HOBEWIIUX JOCTHIKCHHH, COBPEMEHHBIX
METO/JIOJOTUYECKUX TPHHIMIOB M METOAMYECKHUX IPUEMOB HCCIIEIOBaHMS B  00JIaCTH
JIECO3aroTOBOK U JIECHOT'O XO3sMCTBa

I1K-2 cnocoOHOCTh HCIOJIB30BaTh METOJBI MAaTeMAaTHYECKOTO MOACIMPOBAHUS, 00paObOTKH
CTATUCTUYECKOTO MaTepuaia B 00JacTH JIECO3aroTOBOK M JIECHOTO X0351CTBA

I1K-3 crmocoOHOCTh K KPUTHYECKOMY M TEOPETUYECKOMY aHAIM3Y CYIIECTBYIOIMINX HAYYHBIX
pa3pabOTOK, TEXHUYECKUX U TEXHOJOTUYECKHX PEIICHUH M JETalbHbIM HCCIICIOBAHUIM TIO
OTepaIHAM TEXHOJOTHUUYECKUX MTPOIIECCOB B 00JIACTH JIECO3ar0OTOBOK M JIECHOTO X035HCTBA

B xo1e n3ydeHus: JuCUUILUIMHBI TOCIEI0BATEIbHO pacCMaTPUBAOTCS Pa3eibl:

1. BpruncnuTenbHbId  9KCIIEPUMEHT. OcHoBHBIC NPUHLUNBl ~ MaTEeMaTUYECKOTO
MOJCIUPOBaHUsA. UWCIECHHBIE METOABl PEIICHHUs OCHOBHBIX 3aJlad alreOpbl U MaTeMaTHYECKOTO
aHajau3a.

2. OCHOBHBIC TPHUHIUIIBI CTaTUCTHUYECKOW OOpaOOTKM JaHHBIX C IOMOIIBIO ITaKETOB
MPUKJIATHBIX KOMITBIOTEPHBIX MPOrPaMM

3. MnTepnonsius, 3KCTPANONALMS, alllPOKCUMALIUS SKCIEPUMEHTAIbHBIX JTaHHBIX. MeTo bl
(GuUIBTpaI SKCIIEPUMEHTATBHBIX JaHHBIX

OCHOBHBIMH CTPAaTeTHYECKHUMHU 00pPa30BaTEIbHBIMU TEXHOJOTHUSIMH SIBJISIOTCS JICKITMOHHBIC,
MPAKTUYECKUE 3aHITHS W CaMOOOYYCHHE, NPOBOJAMMEIE B CIEAYIOMUX QopMax: JCKIUU
knaccuueckue (JIK), nexumm Buzyanmzamuu (JIB), mnpaktukym knaccuueckuit  (IIMK),
camooOyuenue (Co0).

B pamkax yka3aHHBIX TEXHOJOTHH NPUMEHSIOTCA TaKTHYeCKue 00pa3oBaTesIbHbBIE
TEXHOJIOTHH: JICKIIUS-BU3YyaTH3aIUsl, HHPOPMAIIOHHBIC TEXHOJIOTHH, CAMOOOYUICHHE.

5.2.Y4eOHo-TeMaTH4YeCKHii NJIAH U3YYeHHUS TUCHUTIIUHBI

Bujsl yueOHOI paboThl M HX TPYAOEMKOCTb
No HaumeHnoBanue pasnenos (x071-BO yacoB)* Dopmsl
JUCIIUTUINHBI, TEM — nabop. CP Beero KOHTPOJIA
3aHSATHS | 3aHATUS
1 | BeraucnuTenpHBINA 2 4 14 20 YCTHBIH OIpOC,
sKcniepuMeHT. [IpuHiume! 3aIIuTa UHA.
MaTeMaTHYECKOTro 3a4. paboTHl,
MOJIETTUPOBAHMSL. 3a4eT
2 | UaTepmomnsius, 4 6 28 38 YCTHBIH OIpOC,
SKCTPANOJIALUS, 3aIuTa UHA.
anmnpoKCUMAIHs, QUIbTpaIus 3a4. paboTHl,
IKCIEPUMEHTATHLHBIX JaHHBIX 3a4eT
3 | YucneHHble METObI pEIICHUS 4 8 38 50 YCTHBIH ompoc,
OCHOBHBIX 33/1a4 anreOpbl U 3alIuTa UHA.
MaTeMaTHYeCKOTO U 3a4. paboTHl,
CTaTHCTUYECKOTO aHAJIN3a 3a4eT
HToro 10 18 - 80 108
5.3. I1i1aH JIeKIHHOHHBIX 3aHATHI
NeNe HaumMmeHnoBaHue TeMbI U KPaTKoOe coJepKaHue JIeKINH Koa.
n/n pa3jiena/TemMbl yac.
AUCUUILTHHBI
1. BrruncnurensHbiit 1. BeruucauTensHbIN 3KCIEPUMEHT. XapaKTepUCTUKH 2
9KCIIEPUMEHT. BBIYUCIIUTEIBHBIX aJITOPUTMOB U TPEOOBaHMUS, IPEIbSIBISIEMbIE K
[TpuHune HUM.
MaTEeMaTHYECKOTO 2. Tumel MaTeMaTrdeckux Mojiesieil. OCHOBHBIE IPHHITUITBI
MOJIEJINPOBAHHUS. [IOCTPOEHHUSI MaTeMaTu4ecKkux mojenei. Ilpumepst
MaTeMaTHYECKUX MOJENIEN B pa3InUHbIX 00JIacTAX HAyKU.
KoppekTHO 1 HEKOPPEKTHO MOCTaBJIECHHBIE 33Ja4H.
2. WnTepnonsnus, 1. Matepnonsiuus u skcTpanossiuys. MaTepnomsiuus QyHKIHH. 4




SKCTPAIOJISIINSA,
anmpoKCUMAIIHS,
dbumsTparms
AKCIIEPUMEHTAIBHBIX
JTAHHBIX

WnTepnionaunonssiii nonvHoM Jlarpanxka. Meron HetoToHa -
MpaBbI€ U JIEBbIe pa3HOCTU. IHTEPHOIALMS CIIJIaiHaMH.
Kyb6uueckune n Oukybndeckue CIIaiHEbI.

2. Annpokcumanus GyHKIUA. AMITpoKcuManust QyHKIHUNA 1O
METOAY HaUMEHBLINX KBaJPaTOB.

3. Meroas! GUaBTpalMK U CIIIaKUBAaHUA IKCIIEPUMEHTAIbHBIX
JTAHHBIX

3. Uucnennsie metoasl | 1. UncneHnHble MeTOABI anreOpsl. UnciaeHHbIE METObI peIICHHS 4
pEIIeHNsT OCHOBHBIX | alNre0pandecKuX ypaBHEHHHA
3a/1a4 anreopsl U 2. Yucnennoe nuddepeHIMpoBaHne U HHTETPUPOBAHNC
MaTemaTtnueckoro u | @opmyinsl uncnennoro auddepennupoBanus. Beisoa hopmyrn Ha
CTaTUCTUYECKOTO OCHOBe pasnoxkeHuil pyHkiuii B psaasl Teitnopa. KBanparypabie
aHanuza (hopmyner Herotona-KoTeca (ipssMOyTOJIBHUKOB, CpEeHEH TOUKH,
Tpaneuuii, Cumrcona u ap.). [I[puMeHeHne MeTo10B YUUCIEHHOTO
nuddepeHIMpPOBaHNs 1 MHTETPUPOBAHUS IPH 00paboTKe
Pe3yIIbTaTOB PKCIIEPHMEHTA.
3. YucneHHble METOIBI PelIeHus U PepeHInATbHBIX YPaBHEHUH
CucteMbl OOBIKHOBEHHBIX TU(PPEepeHINATBLHBIX YPaBHEHUI.
Havansusre ycnosust. 3amada Komm. OOmiast xapakTepucTuka
METOJIOB YMCIICHHOTO petmieHus 3a1a4n Komm. OqHommarossie u
MHOTOIIArOBbI€ METO/IbI. SIBHBIE U HESIBHBIE METOIbI. SIBHBIN U
HESBHBIA METOABI Diinepa. Y CTOMYUBOCTh METOIOB.
Opnnomarossie MeToasl Pynre-Kyrra.
4. KoppensiuoHHBIN U perpecCHOHHBIN aHaTU3
9KCIIEPUMEHTANBbHBIX JaHHBIX
Bcero 10
5.4. Ilnan NpakTU4YeCKUX 3aHATHH
NoNe HaumenoBanne TeMbl U KpaTKoOe cofepKaHne 3aHATHS Kou.
n/n pa3zaena/TemMbl yac.
AUCHHUILIMHBI
1. BrruucnurenbHbIi 1. BeruncnurensHbIi 3KCiepuMenT. MeToiuKa npoBeACHUS 4
AKCIIEPUMEHT. BBIYHCIUTEIHHBIX SKCIIEPIMEHTOB C TIOMOIIBIO ITAKETOB
ITpuHIUIEL MIPUKJIATHBIX KOMITBIOTEPHBIX Iporpamm OBM
MaTeMaTHYECKOTO 2. Tunsl MmaTemMaTndeckux Mozeneil. OCHOBHBIE TPUHITUITHI
MOJEJIUPOBAHUSL. MOCTPOEHUSI MaTEMaTHYECKUX MOJieNel ¢ momoupio 9BM
2. WuTepmomnsius, 1. MaTeprionsius v SKCTPAIIONIALNS C TIOMOIIBI0 TTAKETOB 6
IKCTPAIOJISIIHNA, MIPUKJIATHBIX KOMITBIOTEPHBIX Tporpamm DBM
anmpoKcuManus, 2. AnmpokcuMarusi QyHKIUN C IIOMOIIBIO TTAKETOB MPUKIIAIHBIX
¢dbupTpanys KOMITBIOTEPHBIX Tporpamm OBM
SKCIIEPUMEHTATBHBIX | 3. MeTonbl QMIbTPAIlUK U CTIIXKUBAHUS SKCIIEPUMEHTATbHBIX
TAHHBIX JMAHHBIX C TIOMOIIBIO MTAKETOB MPHUKIATHBIX KOMITBIOTEPHBIX
nporpaMmm OBM
3. Uucnennpie metoabl | 1. HuclieHHBIE METOBI PEIICHUS aNTreOpandecKuX YpaBHEHUH C 8

pEemICHUA OCHOBHBIX
3aga4 anre6pbl nu
MaAaTEMAaTHUYCCKOT'O 1
CTaTUCTUYCCKOT'O
aHaJIu3a

TTOMOINIBIO TTAKETOB MPUKJIATHBIX KOMIIBIOTEPHBIX MPOTrPaMM
O9BM

2. Yucnennoe nuddepeHuInpoBaHne 1 HHTETPUPOBAHHUE C
ITOMOINIBIO TTAKETOB MPUKJIATHBIX KOMIIBIOTEPHBIX MPOTrPaMM
O9BM

3. YucneHHble METOIBI pelieHus TudPepeHInalIbHBIX YPaBHEHUH
C MOMOIIIBIO IIAKETOB MPUKJIAJAHBIX KOMIIBIOTEPHBIX IPOrpaMM
O9BM

4. KoppensiuoHHBIN U perpecCUOHHBIN aHAIN3
9KCIIEPUMEHTAIBHBIX JaHHBIX C TIOMOULIBIO TAKETOB MPUKIIAAHBIX
KOMITHIOTEPHBIX IporpamMm IBM

Bcero

18




5.5. CamocrosiTeqibHas padoTa 00y4arouuXxcs

Koanue Buasl n
Ne | Pazpen nucuuniannbl | Ne Bua CP CTBO ¢opmbI
4acoB KOHTPOJIsI
1 BoruncnurenpHbIi 1 BrinonHenne nHANBUTyaTIbHON 10 YCTHBIN
9KCIIEPUMEHT. 3a4eTHOU PabOTHI omnpoc,
[IpuHIUIEL N3yuyeHue TeopeTH4ecKoro 3aIUTa UHA.
MaTE€MaTHYECKOI0 2 | marepuana, MOATOTOBKA K YCTHOMY 4 3a4. paboTHl,
MOJIETTHPOBAHMSL. OMPOCY U 3alUTe 3a4€THON pabOoTHI 3a4er
2 HNutepnoanus, 3 BelnonHenyre HHIUBUTyaJIbBHON 20 YCTHBIN
SKCTPaIOJIALIHNS, 3a4€THON pabOTHI omnpoc,
anmpoKcuManus, 3alllUTa UHJ.
N3y4yeHue TeopeTU4ecKoro
¢bubTpanys 3a4. paboTHl,
4 | marepuana, MOAroTOBKa K yCTHOMY 8
3KCIEPUMEHTAIbHBIX z 3a4er
OTIPOCY M 3aIUTE 3a9€THOU PaOOTHI
JAHHBIX
3 YucieHHbIE METOIBI 5 Brlnonnenye HHIUBUTyaIbHOU 30 YCTHBIN
peIlIeHNs] OCHOBHBIX 3a4eTHOU PabOThI ompoc,
3a/1a4 anreOpsl U 3alllUTa UH].
N3yyeHue TeopeTUuecKoro
MAaTEMaTUYECKOIO U 3a4. paboTHL,
6 | Marepmana, MOATOTOBKA K YCTHOMY 8
CTaTHCTUYECKOTO z 3a4yeT
OTIPOCY U 3aIUTE 3a4CTHOU PabOTHI
aHaJIn3a
Bcero: 80

Pa3nea 6. POPMbI KOHTPOJISA OCBOEHUA JUCHUITVIMHBI

[Tpu u3yyeHUM AMCUMIUINHBI «Mamemamuyeckoe modenuposanuey OO0ydarOIIUMUCA B 3-M
CEMEeCTpe KOHTPOJIb TMPEANOoJIaraeT TEeKYIIYI0 aTTeCTAllMI0 M KOHTPOJIb CHOPMUPOBAHHOCTH
KOMIIETCHIIUH.

Texywaa ouenka paboThl OOYJAIOIINXCSI B CEMECTPE BKITIOUAET CIIETYIONINE BUIBI:
1) ycTHBII onpoc;
2) 3amwMTa UHIWBHUIYATHHOM 3a4ETHOM PaOOTHI.

Ilpomescymounan ammecmavyusn chHOpMUPOBAHHOCTH KOMIIETCHIIMM — B 3-M ceMecTpe 3a4ET
M0 OKOHYAHUU HW3YYECHHs] TUCIHUILUIUHBI «Mamemamuyeckoe modenuposanuey» TO pe3yibTaTam
TEKYIIEH aTTeCTalluy aClIUpPaHTa MO 3TOW JTUCIHUIUINHE.

[TepeueHr BOMPOCOB ISl MOATOTOBKY K 3a4eTy, epeueHb WHANBUAYAIbHBIX 3aU€THBIX padoT,
METOJAMYECKHE PEKOMEHJAIMK MO0 MX BBIMOJIHEHHIO U O(QOPMIICHHMIO, a TaKXKe KPUTEPUU 3ayeTa
npuseneHsl B [Ipunoxenun 1.

Pasnen 7. VYAEBHO-METOJNYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JTUCIATITAHBI

7.1. OcHOBHAas ¥ 1ONOJIHUTEIbHAA JIUTEPaTypa

Konuuectso
AK3EMILISPOB,
Ne T'on P
ABTOp HaumenoBanue HMMEIOLTUXCS B
/o H3TaHUS
OuOIHOTEKE, NN
cceuika Ha DbC
OCHOBHAA JIUTEPATYPA
Maremaruueckoe MOJIETTUPOBaHNE 1
(hU3UYECKUX TPOIECCOB U CUCTEM: y4eOHOe https://portal.volgat
ul )31 . B. lBanos, M. . Psbosa, A. ech.net/books/Ivan
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Paznea 8. UTHOOPMAIIMOHHBIE TEXHOJIOI'NU U MATEPUAJIBHO-
TEXHUYECKAS BA3A

8.1. MudopmaninoHHbIE TEXHOJIOTUN

No ayn.,
KOpII.

HCpC‘-ICHL JIMIICH3UOHHOI'O MTPOTrpaMMHOTO obecneucHus. PekBU3UTHI
IIOATBCPIKAAIOIICTO JOKYMCHTA

ayn. 119,
koprt. II

Jlunensus Ne193627);

96044930ZZE1711);

— AnyLogic 7 (IToarsepxaenue munenszun: Order ID: 2771-2469-4934-8380);
— Embarcadero RAD Studio XE2 Professional 10 Named Users ESD (IToarBep ieHne THIICH3UH:

— LABVIEW FULL DEV SYSTEM 10 USER TEACHING LICENSE, WIN 2000/XP
(ITonTeepxxnenue mureH3uu: Jinnenzus NeM64X13721);

— Mathcad University Classroom Perpetual - 40 (ITonrBepxnenue ymuen3un: Jlunensus Ne296133);
— MATLAB Suite Classroom (ITonTeepxnenue nuuensuu: Jlnuensus Ne595357, 730429);

— Microsoft Access (IToarBepxnenue nunen3un: Jinnensus No700524030);

— Microsoft Office Standard (IToarBepxnenue nuuensun: Jlunensus Ne66059532 OPEN

— Microsoft Project Professional (ITonteepxnenue nunensuu: Jlunensus Ne700524030);

— Microsoft Visio Professional (ITogrBepxnenne numensun: Jlunensus Ne700524030);

— Microsoft Visual Studio Enterprise (ITonteepxxnenue munensuu: Jlunensus Ne700524030);
— Microsoft Windows Enterprise (Ilonrsepxnenne munensun: Jinnensns Ne700524030);




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

— Kommieke nporpamm uis paspadotanka cucteMm [JOC (IToaTBepxacHUE TUIICH3UH:
YCcTaHOBOYHBIN JWCK);

— Kommnext TAPAHT-Mactep (IToareepxxaenue muren3un: Jinnensus Nel2-40272-000898);

— Kommnext I1O amst pemeHUst OCHOBHBIX ITONTB30BaTeIbekux 3ana4 (IloaTBepikaeHne THIeH3NH:
CBobomHo pacnpoctpansemoe [10);

— CrpaBounas npaBoas cucteMa "Koncymsrant [Imtoc" (IloarBepxaerne nmunen3uu: Jorosop Ne
POA 8001 1, Ne PIJT 8002 m);

— LABVIEW (IToareepxaenue nuneH3un: Jiunensus NeM75X89867);

— Mathcad University Classroom Perpetual - 40 (IToarBepxnenue nunensun: Jlumensus No296133);
— MATLAB Suite Classroom (IToareepsxnenue nunensuu: Jiunensus Ne595357, 730429);

— Microsoft Access (IlogrBepxaenue nuuensun: Jiunensus Ne700524030);

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

— Microsoft Project Professional (ITonreepsxnenue mutiensnu: JInmenzus Ne700524030);

ayn. 120, | — Microsoft Visio Professional (IToaTepxnenue nuuensuu: JIunensus Ne700524030);
xopi. 11 — Microsoft Visual Studio Enterprise (ITonrBepxxnenue muniensnu: Jlnmensus Noe700524030);

— Microsoft Windows Enterprise (IToaTBepxaenue aunen3un: Jiunensus Ne700524030);

— Arent Dr.Web (ITonteepxnenne aunen3un: Jinnensus NeLBW-BC-12M-1600-B1);

— Kommnext TAPAHT-Mactep (IToarBepxaeHue muren3un: Jinnensus Nel2-40272-000898);

— Kommekt ITO as1s1 perieHus: OCHOBHBIX MMOJIb30BaTeIbckuX 3ana4 (I1oATBepIKICHHUE TUIICH3UH:
CBobonHo pacnpoctpansiemoe [10);

— CnpaBoynast npaBoBas cuctema "Koncynbtant [Tmroc" (Ilonteepxxaenue nunensuu: JJoropop Ne
PIIJT 8001 m, Ne PZIJT 8002 m);

ayn. 241,
kopi. |

— Microsoft Visio Professional (IToarBepxaeHue nutien3un: Jlnnensus Noe700524030);

— Microsoft Visual Studio Enterprise (ITonrBepsxaenue nuuensun: Jlnnensus Ne700524030);

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

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

— Kommnexktr TAPAHT-Mactep (IToarsepxnenue munensun: Jiunensus Nel2-40272-000898);

— Kommiext I1O 1151 penieHnst OCHOBHBIX MOJIb30BaTeNNbCKUX 3a1a4 ([loaTBepxIeHne THIEeH3NH:
CBobomHO pacnpoctpansemoe [10);

— CrpaBounas nipaBoas cucteMa "Koncymerant [Litoc" (IloarBepxaenne munensun: JJorosop Ne
PIJ1 8001 m, Ne PJIJT 8002 m);

8.2. MarepuanbHO-TeXHUYECKas 0a3a

NeNe HanmeHnoBaHue 000py10BaHHBIX y4eOHBIX KAOMHETOB, OOBEKTOB ISl IPOBECHHUS
/o 3aHATUI ¢ IepeyHeM OCHOBHOTO 000pY/10BaHHUs
Komnerorepnas ayauropus, Kopmoyc: II, Homep: 119
— Komruiekt mebenu uist yaeOHOTo mpolecca;
1. — IIK ICL RAY S902.1,xn1aBuat.,MbIIIb,maTd Kopa 3mM,MoauTOop ViewSonic 21,5" VA2248-LED, 15
IIT.;
— Crolika KoMmnbloTepHasi, 15 mr.;
Komnsroreprnas aynuropus, Kopmoyc: II, Homep: 120
— Jlocka knaccHas 1.0%1.5;
2 — Komruiekt Mebenu 1i1st yaeGHOTo mporecca;
— IIK S404,2 400W/Intel Core i3 540/xnaB., Mbib,MoHHT. 21,5" VA2248-LED, 20 mr.;
— Crout ¢ noaBecHO# TyMO0ii (TIperoaBaTeIbCKHi)
3. JIroOble JIEKIIMOHHBIE U y4eOHbIE ayUTOPHH C HAJTMYUEM MPOEKTOpa, SKpaHa, HOYTOyKa
3an U1t camocToATeNbHOM paboThl obyuatommxcs, Kopmyc: I, Homep: 241
— Komruiekt Mebenu 1i1st yueGHOTO mporecca;
— Kommerorep RAMEC GALE Custom i3-3200/4I'B6/ morutop LCD 21.5", knaBuar., MbIiib, 4 mrT.;
— Mownwutop 19" ViewSonic TFT 19" VA916, 3 mrT.;
— Mownwutop 19"Samsung 940N (LKSB) TFT, 2 mrT.;
4 — IIK H404,2 420W/Intel Core 13 540/xnaB.,Mpimb,MmoHuT. V173DObmd, 3 mT.;

— TIpunTep HP LJ 1015;

— IIpuntep HP LaserJet Pro P1102 RU;

— Cuctem.6sok P-Athlon64 X2 6000/1024*2M6/320 Gb/knaBuarypa+mplib+KOBPHK;
— Cxanep Metrologic MS9520;

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

— Cxanep mtpux - kooB Metrologic MS 9540 Vovager USB;
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[Tpunoxenue 1

OueHoYyHbIEe CpeCTBA M0 JUCHHUILINHE U MeTOANYeCKNe peKOMeHIalnu

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

BoruncnurenbHbIi SKCIIEPUMEHT.

XapakTepUCTUKH BBIYUCIUTENBHBIX aITOPUTMOB U TPEOOBAHUS, IPEABSBIIIEMbIE K HUM.

Tunel MaTeMaTU4ECKUX MOJENEH.

KoppekTHO 1 HEKOPPEKTHO MOCTaBJICHHbIE 334aUH.

OCHOBHBIE COBPEMEHHBIE KOMIIBIOTEPHBIE CUCTEMBI, TO3BOJISIOLINE BBITOJIHATh

MaTEMaTUYECKUE PACUETHI

WNHTepnoysauus U 3KCTpanoasuus.

Anmpoxcumanus.

YucnenHoe auddepeHrpoBaHie U HHTETPUPOBAHHE.

9. Henuneiinbie anredpanveckre u TPAHCICH/ICHTHBIC YPaBHEHHUS.

10. Cucrempl HETMHEWHBIX YPaBHEHUN.

11. Ksanparypusie popmynsl Herorona-KoTeca (IpsiMOyroisHUKOB, CPEAHEN TOUYKH, TPATICIIHH,

Cumricona u ap.).

12. TlpuMeHeHHe METOA0B YHCICHHOTO TU(PEPEHIIMPOBAHNS M HHTETPUPOBAHUS TIPH 00paboTKe

pE3yNbTATOB 3KCIEPUMEHTA.

13. WnTeprionsuus QyHKIHIA.

14. WuTepnonsuMoHHBIN MojJuHOM Jlarpanxka.

15. UnTtepniomnsiius crutaitHamu.

16. Ky6uueckue u OMKyOMUYECKUE CIUTAHHBIL.

17. Anmpokcumanus QyHKIHH.

18. Annpokcumanus GyHKIUH 0 METOy HAaUMEHBIINX KBaPaTOB.

19. Metoab! GUIBTpALIUU U CIIAKUBAHUS SKCIIEPUMEHTAIBbHBIX JAaHHBIX

20. Cucrembl 0ObIKHOBEHHBIX U (PepeHIINaTbHBIX YPaBHEHUH.

21. HavanbHble ycoBHs Ui OOBIKHOBEHHBIX TU(depeHIINaIbHbIX YPAaBHEHUH.

22. 3anaua Komm 1151 0OBIKHOBEHHBIX AU(PGEpeHINaTbHBIX YPABHEHUH.

23. OOmras xapakTepucTUKa METOI0B YUCICHHOTO pelieHus 3aaaun Komrm.

24. OpHoIIaroBble ¥ MHOTOILIIATOBBIE METO/IbI UNCIIEHHOTO peleHus 3aaauu Komu.

25. SIBHBIE M HEABHBIE METOABI YUCIEHHOIO pemeHus 3agaun Komm.

26. SIBHBII M HESIBHBIN METOJIBI Depa.

27. OnnomaroBbie MeTo bl Pynre-Kyrra.

28. Meroa 4eTBepTOro NopsiaKka YUCICHHOTO pemeHus 3aaaun Komu.

29. Cnoco0bl ¥ aIrOpUTMBI BHIIIOJTHEHUSI CTATUCTUYECKONH 00pabOTKU SKCIIEPUMEHTATBHBIX
JTAHHBIX

30. OcHOBHBbIE IPUHIUIIBI KOPPEJISALIMOHHOTO U PETPECCUOHHOIO aHAJIN3a

SR

© =

CTpyKTypa MHAUBHAYAJBHOI0 324€THOI0 3aJaHUS U METOAUYECKHE PEKOMEHIALNH 110 ero
BbINOJIHEHUIO U 0OPMJIEHH IO

Kaxxnomy acnupaHTy BblIaeTcsi MHAMBUAYAJIbHOE 3a/laHHE, COCTOAIIEE W3 CIENYIOIIMX
OJIOKOB:

— YucneHHbIe METObI PEIICHUS] YPABHEHUM

— YucneHHoe UHTETpUPOBaHUE

— YucneHnnble MeTo bl perieHust TuddepeHInanbHbIX ypaBHEHUI

— DJIEMEHTBI KOPPESALMOHHOIO aHAJIN3a BPEMEHHBIX PSJIOB

— MHTepnonnpoBaHue U SKCTPANOINPOBAHUE IKCIIEPUMEHTAIbHBIX JaHHBIX

[IpemioskeHHble 3aaHus HEOOXOAWMO BBIIOJHHUTH BBITOJHSIOTCA B BHJE IOCTPOCHUS
COOTBETCTBYIOIIMX aJTOPUTMOB C TIOMOIIBI0 JIFOOOH KOMITBIOTEPHOW CHCTEMBI, ITO3BOJISIOIICH
BBINOJHATh MaTeMaTuueckue pacuersl. Hanpumep, B cpene Microsoft Excel, MathCad, MatLab,



LabView B 3aBHCHUMOCTH OT YpPOBHS BJIaJICHUS HaBBIKAMH PaOOTHI C MOJAOOHBIMH CHCTEMaMH H
METOJIJaMU KOMITBIOTEPHOTO MporpamMmupoBaHus. Hanbonee mpocThIMU cUCTEMaMH, JOCTYITHBIMU
JUTSL TIOJTB30BATEIICH ¢ JTFOOBIM YPOBHEM KOMITBIOTEPHOM MOATOTOBKH, sBJIsIFOTCS U Excel, MathCad.

3amuTa THAUBUIYATLHON 3a4€THON paObOThl MPOXOIUT HA MPAKTUYCCKUX 3aHITHIX B BUIE
aHaJM3a TperojaBarejeM alropuTMa, IMOCTPOSHHOTO AaclUpaHTOM, U OOCYKIEHUS METOJI0B
MOJICJIMPOBAHUS, MCIOJIb3YEMbIX I peuieHus 3amad. Dailyi ¢ BRIUKUCIUTEIBHBIM AJITOPUTMOM
aCIHUpaHT NepeaeT MPEenoJaBaTelo B 3JeKTPOHHOM BHie B (hopmate pdf.

3amaHue Kaxaoro OJ0Ka MHAWBUIAYAIBHOW 3a4eTHOW paboOThl 0(OpMIIIETCS B OTAEIbHBIN
daitn. Ilpu cocTaBieHWH BBIYUCIUTENBHOIO aJrOPUTMa PEKOMEHAYETCS COMPOBOXKIATh €ro
KOMMEHTapHUSMU, TOSICHUTEIbHBIMU 3aMTMCKAMU K AJIEMEHTaM aJlrOpUTMA.

Kpurepun oueHuBaHusi 3HAHUI 00y4aIOIIUXCH HA 3a4eTe

OreHka «3aumeno» BHICTABISETCS 00YUYaIOIEMYCsI, KOTOPBIA:

® TNPOYHO  yCBOWJ  TNPEAYCMOTPEHHBIM  MPOTPAaMMHBIM  MaTepHayl;  MPaBUIBHO,
apryMEHTHPOBAHO OTBETHJI Ha BCE BOIPOCHI, C IPUBEICHUEM IIPHUMEPOB;

e T0Ka3aj TIIyOOKHWE CHCTEMaTH3WPOBAHHBIC 3HAHWS, BIAACET MPUEMaMHU PACCYXKICHHUS W
COIOCTABJISICT MaTepual U3 Pa3HBIX HCTOYHUKOB: TEOPHUIO CBS3BIBACT C MPAKTHKOW, JPYTUMHU
TEMaMH JaHHOTO Kypca, IPYTUX U3Y4aeMbIX MPEIMETOB;

e 0(OpMIIT HHINBUAYAITBHYIO 3a4ETHYIO PaOOTy B COOTBETCTBUU C PEKOMEHAIIHSIMH.

OueHka «He 3aumeHO» BBICTABIACTCS OOydaromemycs, KOTopbiii He crapasmics ¢ 50%
BOIIPOCOB ¥ 3a/IaHUI MHMBHIyaIbHOMN 3a4€THOW Pa0dOThI, B OTBETaX Ha JPYTHE BOMPOCHI JIOTYCTHI
cymecTBeHHbIe omuOku. [IpencraBicHHBIE OTYETHBIE MaTepuaibl HE  YIOBJICTBOPSIOT
NPEIbSBISAEMbIM K HUM TPEOOBaHUSIM.

IIpumep HHAMBHAYATBHOM 324€THOH PadoOTHI

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, 6nok Given/Find (c 3aganuem
HAYaIBHOTO PUOIDKEHHS 1 0€3 3a/IaHKsI HAaYaIbHOT'O IPUOIIHKEHN);

B) METOJIOM KacaTeJIbHBIX.

Baok 2. YucaeHHOe MHTErPUPOBaHUE

5
BrrunciauTs onpeneneHHblii HHTErpail I 1+—— |dx tpems meTomamu: 1) METOOM MPSIMOYTOJIBHUKOB; 2)
x+1
1
METOOM Tpaneuuit; 3) meromom mnapadon. CpaBHUTH NOJTYYEHHBIE DPELICHHS C TOYHBIM 3HAYCHHEM
UHTErpana.

Baok 3. UncnenHnble MeTOAbI pellieHus AU PepeHIuaTbHBIX YPABHEHU T

Pewmts 3anauy Komm y' = —x2 -4 y, y(O) =—1 Tpewms ciocobamu:
a) ¢ nmomoIipio Bcrpoennoi pyukiun MathCad rkfixed u 611oka Given/Odesolve;
0) metonom Diinepa;
B) MetozoM Pynre-KyrTa 4-ro mopsnxka.
CpaBHHUTH MOJTyYEHHBIE PEIIeHUs rpaduvecKu.

Biok 4. Jj1eMeHTHI CTATUCTHYECKOT0 AHAJIH3A IKCIIEPUMEHTAJIBHBIX JAHHBIX
W3 reHepanbHON COBOKYITHOCTH M3BJIeUeHA BRIOOpKA:



7 15 28 37 50 57 63 73 88 96
4 17 29 37 49 56 61 78 88 96
95 88 78 61 56 44 39 29 12 1

3 12 26 39 42 51 60 75 87 95
92 8 74 61 51 45 35 25 12 5

11 22 32 48 57 67 74 85 100 57
82 72 66 52 45 32 22 11 81 71
66 52 41 31 22 63 51 41 32 21
21 34 43 53 64 32 43 55 64 42
41 39 45 55 41 64 38 48 55 350

a) MOCTPOUTH CTATHCTUYECKHUHN PSJl, THCTOTPaMMYy paclpe/IeIeHHs;
b) BBIYHMCIUTH BHIOOPOYHOE CPEAHEES, BBIOOPOUHYIO TUCIICPCHIO, UCITPABICHHYIO JTUCIICPCHIO.

Baok 5. JieMeHTHI KOPPeISIIHOHHOT0 AHAJIN32 BPEMEHHBIX PSIA0B
[ana xoppensunonHas Tabiauna:

X 1 2 3 4 5 6 7 8
Y 10 10 8 7 9 6 5

rae X — roael, Y — TOBapooOOpOT B MIipA. pybiel. Haiitm BeIOGOpOUHBIM K03(QHUIMEHT KOppensuuu;
COCTaBUTH BHIOOPOYHOE YpaBHEHHUE perpeccuu ¥ Ha X; CIIpOrHO3MPOBATH TOBAPOOOOPOT HA CIEIYIOIINHA TO,
Ha ABeHaquateiil rox. [locTpouTs rpaduk IMHUK perpeccruy, HaHECTH Ha TPadUK SMIMPUYCCKHE 3HAYCHUS
ToBapoobopoTa. HaliTn OTKIIOHEHHs KCIIEpUMEHTANBHBIX 3HAYSHUH TOBApO0OOpOTa OT TEOPETUUECKUX U HX
Cpe/iHee 3HaYeHUE U JUCHEPCHUIO.

Baok 6. UaTepnoinpoBaHue M 3KCTPANOJIMPOBAHUE IKCIIEPUMEHTAIBHBIX JAHHbBIX

[MpoBectn wHTEepnonupoBaHue (riodallbHOE, JHHEHHOE W KyOMYecKoe CIUIaHH-UHTEpIOIIMPOBaHKHE) W
9KCTpanojupoBaHue 3HaueHuit Gpynkumu y = f(x) Ha orpeske [a; b] (Yucio Touek pazbueHusi oTpeska
[a; b] — N; skcrpanonupoBanue 3HaueHuit QyHKIMH 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
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