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Paznea 1. HEJIM OCBOEHUA JUCHUIIJINHBI

1.1. Ileap u 3aga4M JUCHUTINHBI

Ilenwvro océoenusn nucnynnaunel b.1.B.JIB.1. «Mamemamuueckoe moodenuposaruey SBISICTCS
JIOCTMDKCHHE TUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHUs - 3HAHWM, YMEHWW, HABBHIKOB M / WJIM OIIBITa
JESTEIIbHOCTH, XapaKTepU3YIOMHX (popMUpOBaHUE KOMIIETCHIIUN U 00€CTICUHBAIOIINX JOCTHKCHHE
MJIaHUPYEMBIX pe3yabTaToB ocBoeHms OI1.

JucnumiinHa HampaBieHa Ha (OpMHpPOBAHHE y OOYYAIOIIUXCS TEOPETHYECKUX OCHOB IS
MMOHUMAHUS TPUHIIUIIOB TIOCTPOCHHUS MATEMAaTHYECKUX MOJIECNIEH CIIOKHBIX CHCTEM, a TaKxKe
MPUHIIMIIOB PeaIn3aliy dTUX MaTeMaTHYeCKUX Mojiesieid Ha DBM.

3a0auamu UCUUIUIMHBL SBISIETCS 3HAKOMCTBO OOYYAIOMIMXCS C PA3JIMYHBIMH THUIIAMHU

MaTEMAaTHYCCKUX MOJCJI Cﬁ,

METOJaMHU

nux IIOCTPOCHUA, YHUCJIICHHBIMHA METOoJaMu,

MCIOJIb3YIOUIMMHUCS B COBpeMEHHBIX DBM.

1.2.

TpedoBanus Kk pe3yibTaTamM 0CBOEHUSA IMCUMILINHBI

I_[eJ'II/I " 3a1a4 JUCHUINIMHBI HAIIPABJICHBI Ha (1)OpMI/Ip0BaHI/Ie CJICAYIOMUX KOMIIETEHIIUN U
JOCTHIKCHUC CIICAYIOIHNX PE3YJIbTATOB OCBOCHUA O6pa3OBaT€JII)H0ﬁ IIpOrpaMMBlI:

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€HEpUPOBAaHUIO HOBBIX MHJEU
IpU  pEUIGHHH  MCCIEOBAaTCIBCKUX U
MPaKTUYEeCKUX 3ajady, B TOM 4HCIEe B
MEXIUCIUIUIMHAPHBIX 001acTAX

3HATbD:

- METOAbl KPUTUYECKOI'O aHaIu3a U OLICHKU COBPEMEHHBIX HAay4YHBIX
JIOCTHXKECHUM, a TaKKe€ METOJAbl I'€HEPUPOBAaHUS HOBBIX UJACHU INpU
pELICHUH UCCIIE0BATENbCKUX U PAKTUYECKUX 3aad, B TOM 4HCIE B
MEXANUCIMIUIMHAPHBIX 001aCTIX

YMEThb:

- AaHAJIM3UPOBATH AJIbTCPHATUBHBIC BapHaHTbI pemeHuA
HUCCICA0BATCIBCKHUX u MNPAaKTUYCCKUX 3aga4 n OLICHUBATh
IIOTCHIIMAJIbHBIC BLII/IprIH.[I/I/HPOI/IFpLILHI/I peam3annun 9THUX
BAapUAHTOB

-I[Ipd  pCHICHUHU  HUCCICAOBATCIBCKUX U MNpaKTUYCCKUX  3aJa4

TEHEPUPOBATh HOBBIE MWJEH, MNOAJAIOLIMECS OllepaluOHaIN3alUuu
UCXOs U3 HAIMYHBIX PECYPCOB U OTPaHUUYEHUN

BJIAJIETD:

- HaBBIKAMH aHAJIN3a METOAOJIOTHYECKUX NMPOOIEM, BOZHUKAIOMINX MIPH
PELICHUH UCCIIEN0BATENBCKUX U IPAKTUYECKUX 3a1a4, B TOM YHCIE B
MEXIUCIUIUINHAPHBIX 007acTIX

- HAaBbIKAMU KPUTUYECKOI'0 aHAJIN3a U OLICHKU COBPEMEHHBIX HAy4HBIX
JOCTIDKEHHMM M pe3ylabTaTOB  JAEATENBHOCTH 110  PELIEHUIO
HCCIIEIOBATCIIbCKUX M IPAKTUYECKMX 3aJad, B TOM 4YHUCIE B
MEKANCIMIUIMHAPHBIX 00J1aCTIX

YK-3 rortoBHOCTH ydacTBOBaTh B pabote

pOCCHﬁCKHX nu MCKAYHAPOAHBIX
HCCIIEA0OBATCIbCKHUX KOJIJICKTUBOB 10
PECUHICHUTIO HaYy4YHBIX n Hay4HO-

o0pa3oBaTeNbHbIX 337249

3HATbD:

- 0COOCHHOCTH TIPEJICTaBJICHHSI PE3YJIBTATOB HAYYHOH JESTEIBHOCTH B
YCTHOM W NHCBMEHHOH ¢opme mpu padoTe B POCCHUHCKHX H
MEXTyHapOAHBIX HCCIEI0BATEIbCKUX KOJUIEKTUBAX

YMETh:

- ClIeoBaTh HOpPMaM, MPHUHATHIM B Hay4yHOM OOIIEHWH Hpu pabore B
POCCHICKIX M MEXTyHApPOJHBIX HCCIEJOBATEIBCKAX KOJIEKTHBAX C
LIEJTBIO PEUICHNS HAYYHBIX H HAyIHO-00pa30BaTeIbHbIX 3314

- OCYHIECTBISTH JIMYHOCTHBIA BBIOOp B Tpolecce paboOTHl B
POCCUICKUX U MEXIYHapOAHBIX HCCIEN0BATENbCKUX KOJUIEKTHUBAX,
OLICHUBATh IOCJEACTBUS IPUHATOTO PELIEHUS U HECTU 3a HEro
OTBETCTBEHHOCTH Nepe]] co00M, KoJuIeraMu U 00LIeCTBOM

BJIAJIETD:
- HaBbIKAMU  aHajau3a  OCHOBHBIX  MHUPOBO33DEHYECKUX U
METONOJIOTHYECKUX  MpoOiaeM,  B.T.4.  MEXIUCHUILIMHAPHOTO

XapakTepa, BO3HHKAIONIMX MpH paboTe M0 pemIeHHI0 HAyYHBIX U
HAy9IHO-00pa30BaTEIbHBIX 3amad B poccuiicKux WIH
MEXTyHAPOAHBIX HCCIEI0BATEIBCKUX KOJUIEKTUBAX

- TEXHOJIOTHSIMH OIICHKH PE3yJIbTaTOB KOJUICKTHBHO IESTSIFHOCTH I10
PENICHNI0 HAYYHBIX U HAYYHO-00pa30BaTENbHBIX 33]a4, B TOM YHCIE




BeJyLIEHCs Ha UHOCTPAHHOM SI3BbIKE

- TEXHOJIOTHSIMU IUIAHHPOBAHMS JICSATEIBHOCTH B paMKax paboThl B
POCCHHCKHUX M MEXITyHapOIHBIX KOJUICKTHBAX IO PEIICHNIO HAYYHBIX
1 HayYHO-00pa30BaTEIbHBIX 3aJa4

- Pa3IMYHBIMY TUIIAMH KOMMYHHKAIMHA IPU OCYIIECTBICHUH pabOTHI B
POCCHHCKHUX M MEXITyHapOIHBIX KOJUICKTHBAX IO PEIICHNIO HAYIHBIX
1 HayYHO-00pa30BaTENbHBIX 3aJa4

YK-6 crocoOHOCTh TTAaHMPOBaTH W peIaTh
3a1a4d COOCTBEHHOTO TPO(eCcCHOHAIBHOTO
JIMYHOCTHOTO Pa3BUTHS

3HATbD:

- CcOZepXaHHME Ipolecca LeJenojlaraius Npo(ecCHOHATBHOTO H
JIMYHOCTHOTO Pa3BUTHUS, €r0 OCOOCHHOCTH W CIIOCOOBI peau3aluu
NP pEeIIeHHH MpOPEeCCHOHANBHBIX 3a/ad, HCXOAsS W3 OTaloB
KapbepHOI'0 poCTa U TpeOOBaHUI PhIHKA TPY/a

YMEThb:

- (hopMynupoBaTh LENN JIMYHOCTHOTO U MPOPECCHOHATIBHOTO PA3BUTHUS
U YCIIOBHS MX JOCTIDKCHUS, HCXOIS U3 TSHICHINI pa3BUTHS 00J1acTH
PO ECCHOHATIBHON eATETFHOCTH, JTAloOB INPO(ecCHOHATEHOTO
pocTa, HHANBHAYaJIbHO-IMYHOCTHEIX 0COOCHHOCTEH

- OCYIIIECTBIISATH JIMYHOCTHBIH BBIOOp B Pa3IHYHBIX
npoeCCHOHANBHEIX W MOPAIBHO-LCHHOCTHBIX  CHUTYaIMsX,
OLICHMBATh MOCIEIACTBHA IPHHATOTO PEIICHHS M HECTH 3a HEero
OTBETCTBEHHOCTS Iiepe]] cO00H 1 0011ecTBOM

BJIAJIETD:
- Ipu€éMaMu MW TEXHOJOTHUAMU MHEJICTIOJIaranusd, Mnejcpeaausaluu U
OLCHKHN peSyﬂLTaTOB JCATCIBbHOCTU j1(0) peIlIeHI/IIO

npodecCHOHANBHBIX 33134

- cmoco0aMu BBIABICHHA U OLCHKW MWHAUBUAYAJIbHO-JIMYHOCTHBIX,
IpOo(EeCCHOHATBHO-3HAYNMBIX Ka4eCTB M MyTSAMHU JAOCTHKEeHHs Oojee
BBICOKOTO YPOBHSI HX Pa3BHTHS

OodmenpogeccuoHabHbIe KOMIIETEHIUH

OITK-2 crtocoGHOCTP pa3pabaThIBaTh
YaCTHBIC METOABI HCCIICIOBAHUS U IPUMEHSTD
UX B CAMOCTOSATEIBHON HAYYHO-
MCCIIeIOBATENBCKOM AESTEIbHOCTH IS
peLIeHUsI KOHKPETHBIX UCCIIEI0BATENbCKUX
3aja4 B o0y1acTu oOecredeHus
MHPOPMALMOHHON 6€30IacHOCTH

3HATbD:

-MeTOAbl W TpPUEMBl HAYYHO-HCCIEIOBATENBCKOW  paboThl ¢
HCIIOJIE30BaHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOT Uil

YMETh:

- CTaBUTb 3aJa4y W BBINIOJHATH HAYUYHBIC UCCIICIOBAHUA TP PECIICHUN
KOHKPETHBIX 33/1a4 [0 HAIIPaBJIEHHIO MOJrOTOBKH C MCIIOJIb30BaHUEM
COBpeMeHHOﬁ anmnapaTtypsl 1 BEIYUCIIUTECIbHBIX CPEACTB

- IPUMEHATh TEOPETUYECKHE 3HAHUs 10 MeToxaM cOopa, XpaHeHWUs,
o0paboTkn ¥ mepenauyd  HHOOPMAIMM C  HCIOJIB30BaHHEM

COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOT Uit B chepe
WH(POPMALMOHHON OE30MIaCHOCTH
BJIAJETD:

- IPAKTUICCKUMHA HaBbIKaMH n 3HaHUAMU HCIIOJIb30BaHUA
COBPEMCHHBIX KOMIIBIOTECPHBIX TEXHOJIOTUH B HayYHBbIX
HUCCICOOBAHUAX

OIIK-3 criocobHOCTE 000CHOBaHHO OLIEHHUBATh
CTETICHb COOTBETCTBHS 3aIMIIAEMBIX OOBEKTOB
nH(OPMAaTH3AIMH U HHOOPMAIIMOHHBIX CHCTEM
JICHCTBYIOIINM CTaHapTaM B 00nacTu
MHQOpPMAIMOHHON 0€30MacHOCTH

3HATD:

- COBPEMCHHEIC CIOCOOBI HCIOJIb30BaHUs UH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B chepe wunHDOpMaATOHHOM
0e30macHOCTH

VYMETh:

- COCTaBIATh OOmMH TuTaH PabOTHl MO 3aJaHHOW Teme, BHIOMpATh
METOJBl HUCCIICIOBaHHWSI W CIOCOOBI 00pabOTKH pe3yibTaToB,
MIPOBOANTH UCCIIEAOBAHUA, IIPEACTABIIATE MOJYYCHHBIC PE3YIbTATHI

BJIAJIETD:

- HaBBIKAMM  IUIAHUPOBAHMS HAYYHOTO HCCJIEJOBAHMS, aHaIN3a
TMIOJTY4aeMbIX pe3yJIbTaToB U GOPMYITHPOBKH BEIBOIOB

- HaBBIKAMM  TIPEJCTABIEHUsI W TPOABWKEHHS  PE3yJbTaTOB
MHTEIJICKTYaJIbHOU IESITENbHOCTH

OIIK-5 roToBHOCTB K IPENOAABATENLCKON
JESATEIIHHOCTH 110 OCHOBHBIM 00pa30BaTe/IbHBIM
MPOTpaMMaM BBICIIEro 0Opa3oBaHMs

3HAT:

- HOPMaTUBHO-ITPABOBbIC OCHOBBI MPEIOJaBATEIbCKOI IESITENbHOCTH B
CHCTEME BBICIIEr0 00pa30BaHuUs

- TpeboOBaHMA K  KBATM(UKANMOHHBIM  paboTam  OakalaBpoOB,
CIEHAJMCTOB, MAaTUCTPOB

YMETh:

- OCYILIECTBIISATH OTOOP M  HCIIOJB30BaTh ONTUMAJbHBIE METOJIbI
MIPEToIaBaHus

- KYpHpOBaTh BHINOJHCHHE KBATH()UKAIMOHHBIX paboT OakalaBpoOB,




CIIELAJINCTOB, MaruCTpoB

BJIALETD:

- TEXHOJIOTHEH TPOEKTUPOBaHMS 00pa30BaTENBHOIO Ipolecca Ha
YpOBHE BEICIIIETO 00pa30BaHUs

IIpodeccuonaibHble KOMIETEHIUH

ITK-2 criocoOHOCTH K pa3padoTKe ’ 3HATD:
COBEPILICHCTBOBAHUIO PHHLMITHAIGHO HOBBIX | - TEOPETHUYECKYIO M TEXHHYECKYIO 0a3y CHCTEM 3alluThl HH(OpMALHU
crcTeM HH(OPMAIIMOHHOI 6€30TTacHOCTH 1 nH(pOopMamoHHO#H 0e30MacHOCTH;

- HaydyHbIC OCHOBBI CO3JIaHHMs M HCCIEIOBaHHs OOLIMX CBOMCTB U
MPUHIUIOB (YHKIMOHUPOBAHUS CHUCTEM 3alUThl MHPOPMAIMK U
nH(pOpMaMOHHOI 0€30I1aCHOCTH;

YMEThb:

- pemiath 3a/1a4d, BO3HHMKAIOUIME B XOJE NMPOEKTUPOBAHUS 3 CHCTEM
3amuThl HHGOPMAIMKA U UH(DOPMAIMOHHON 0E30IacHOCTH, KOTOPHIC
TpeOyroT yriryOyieHHbIe TPO()EeCCHOHANBHBIE 3HAHHS U MTPUBJICYECHUS
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI MPOCKTUPOBAHHSL;

- IPOBOAUTh  TEOPETHUYECKHI  aHAM3 U IKCICPUMEHTATIbHOE
UCCIe0BaHUE B O00JaCTH (YHKIMOHHUPOBAHHS CHUCTEM 3alllUThHI
uHpopManuu U UHPOPMAIIMOHHON OE30MACHOCTH B HOPMAJBHBIX U
CIEUHUATBHBIX  YCIOBHSX C  LENbI0  YIYYIICHHS  TEXHHKO-
SKOHOMHUYECKHX U IKCILTYyaTAIIMOHHBIX XapaKTePHUCTHK;

BJIAAETD:
- HaBbIKaMU pa3pabOTKH HAyYHBIX MOAXO0JI0OB, METO/IOB, allTOPUTMOB U
mporpamMM,  00€CTeYMBAIONIMX  HAJEKHOCTb,  KOHTPOJIb U

JMarHOCTHKY (YHKIIMOHUPOBAHUS CUCTEM 3alIUThl MHGOPMALMH U
HHPOPMAIMOHHOM 6E30MaCHOCTH;

- HaBbIKaMH pa3pabOTKH MPUHIMIHAIBHO HOBBIX METOJOB aHaju3a U
CHHTE3a CHCTeM 3aluThl HHQOpMamMd W HHYOPMALHOHHOM
0e30MacHOCTH C LENb0 YITy4YIICHNUS NX TEXHUYECKUX XapaKTePHCTHK;

- HaBBIKAMH Pa3pabOTKH CO3JaHUs M UCCICAOBaHHN OOLIMX CBOWCTB U
NPUHIUIOB (YHKIMOHHPOBAHHS CHCTEM 3allUThl MHPOpMAHUU |
WH(POPMAIMOHHONW OE30MaCHOCTH.

Paznea 2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HMucnunnuna «Mamemamuyeckoe Mmodenuposanuey OTHOCUTCS K BapUAaTHBHOW dYacTu
obpasoBarenbHoi mnporpammbl (tmkiy b.1.B.JIB.1.), sBasercs aucUMIUIMHONW 1O BBIOOPY
oOyuaromuxcs. 3ydeHue naHHON AUCHUIUIMHBI pEKOMEHAyeTCs 00yJaroMMCsl BCeX TEXHUUYECKHX
U €CTECTBEHHO-HAayUHbIX HampaBieHUH uisi GopMHpOBaHUS 3HAHMM M KOMIIETEHIUH Npu padore
HaJl KaHIUJATCKON JUCCEPTALUEH.

Jns nponomkeHuss (GOpMUPOBAaHUS 3asBICHHBIX KOMIIETEHIMH HEOOXOAMMBI 3HAHUs
IPEILIECTBYIOLINX JUCIUIUINH (TIPAKTHK):

VK-1: B nucnumunHax (mpaktukax) yueoHoro miana: b.1.b.2. Uctopus u gunocodus Hayku;
b.1.B.2. Meronuka BBINOJIHEHWS  AMCcepTallMOHHOro  uccienosanus; b.3.1. HayuHno-
HCCJIEIOBATENbCKas eI TENIbHOCTD

VK-3: B gucuuruiHax (mpakTukax) ydeOHoro muiaHa: b.1.b.1. MHoCTpaHHBIN S3BIK;
b.3.1. HayuHo-uccnegoBaTenbckas IeaTeIbHOCTh

VYK-6: B nuciumiuHax (mpakTtukax) yuyeonoro rutana: b.1.b.2. Mcropus u ¢punocopus Hayku;
b.1.B.1. Ilemarormka w mncmxomorus Beiciiedd mkoiael; b.1.B.2. Mertoanka BBIIOJTHESHUS
JIrccepTaimoHHoro uccienosanus; b.3.1. HayuHno-uccnenoBarenbckas A€ TeIbHOCTh

OIIK-2: B qucuuiuiMHax (mpakTtukax) yueoHoro miana: b.1.b.1. Mnoctpannsiii s3pik; b.1.B.2.
Mertoarka BBINIOJHEHUS] AMCCEpTaMOHHOrO uccienaoBanus; b.3.1. Haywyno-uccnemoBarenbckas
JESATENBHOCTD

OIIK-3: B nuciumuinHax (mpakTukax) yaeonoro miana: b.1.b.2. Uctopus u ¢unocodus nHayku,
b.1.B.2. Meronuka BBINOJIHEHWS  AuMcCcepTallMOHHOro uccienosanus; b.3.1. HayuHo-
HCCIIEI0BATEIIBCKAS JCSTEIBHOCTD

OIIK-5: B mucumminHax (nmpaktukax) ydeOHoro muana: b.1.b.1. Muoctpannsii s3eik; B.3.1.
HayuHno-nccnenoBatenbekas 1eATENbHOCTD

[1IK-2: B gucumruiMHax (mpakTukax) ydeOHoro miaHa: b.1.B.2. Meroauka BBINOJTHEHUS
IrccepTaimoHHoro uccienoanus; b.3.1. HayuHno-uccnenoBarenbckas A€ TeIbHOCTh




W3yvyaemas TUCHUIUIMHA SBJISETCSI OCHOBOW IS MPOJOJKEHHS] (POPMHUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMH B CIIEYIONIUX JTUCHUIUTMHAX (MPAKTUKAX):

YK-1: B nucuurmmmHax (mpaktrukax) ydeonoro miaHa: b.1.B.3. CucteMHbIi aHamn3 B HayYHBIX
uccienoBanusx; b.1.B.4. Cucremnas wunxenepus; b.1.B.5. Metoasl M cucCTeMBbl 3allUThI
uHpopmanuu. Uadpopmanmonnas 6e3onacuocts; b.3.1. Hayduno-uccnenoBarenbckas 1esT€IbHOCTD;
Bb.3.2. TloaroroBka Hay4YHO-KBaJIM(UKAMOHHOW PabOTHI (AMCCEpTAlM) HA COMCKAHHE YYEHOU
CTENEHU KaH/IMU1aTa HayK

YK-3: B qucnurinHax (mpakTukax) yaeoHnoro miana: b.1.B.3. CucreMHbIi aHaNM3 B HAYYHBIX
uccinenoBanusix; b.1.B.4. Cucremnas wunxenepusa; b.1.B.5. Mertoasl U cuctembl 3allUThI
uHopmanuu. HMubopmanmonnas 0e30MacHOCTh; AucHUIUIMHA 1o BeIOOpY b.3.1. HayuHo-
UCCJIEI0BATEIbCKAs JESTEILHOCTD

YK-6: B nucnurmimHax (mpaktukax) ydeonoro miaHa: b.1.B.3. CucteMHbIil aHamn3 B HayYHBIX
uccienoBanusx; b.1.B.4. Cucremnas wunxenepus; b.1.B.5. MeTtogsl u cucTeMbl 3alliuThl
uHpopmanuu. Mudopmarnmonnas 6e3onacHocts; b.2.1. [lenaroruueckas npaktuka; b.3.1. Hayuno-
uccleioBaTenbekas JesTenbHocTh; b.3.2. IlomroroBka Hay4HO-KBaIM(UKAIMOHHOW pabOTHI
(IuccepTranuy) Ha COMCKAHUE YYCHON CTETIeHHU KaHIuAaTa HayK

OIIK-2: B mucummmHax (mpaktukax) ydeOHoro muaHa: b.3.1. HayuHo-mccnemoBarenbckast
nestenbHOCTh; b.3.2. IloarotoBka Hay4HO-KBanu(UKALIUOHHOW pabOTHl (AuccepTanuu) Ha
COMCKaHME YUYEHOM CTeNeHU KaHau1aTa HayK

OIIK-3: B mucnuruinHax (mpakTukax) yuebHoro ruana: b.3.1. HayuyHo-uccrnenoBarenbckas
nesitenbHOCTh;  b.3.2. IloaroroBka HaydHO-KBanu(UKALMOHHOW paldoThl (Aucceprauuu) Ha
COMCKaHHE YYCHOW CTENEeHH KaHANAaTa HayK

OIIK-5: B mucuumuivHax (mpakTukax) yueOHoro rutana: b.3.1. HayuHo-uccnenoBaTenbckast
nestenbHOCTh;  b.3.2. IloarotoBka Hay4yHO-KBanu(UKALMOHHOW paboThl (AuccepTranuu) Ha
COMCKaHME YYEHOI CTeNeHu KaHau1aTa HayK

[1K-2: B aucnumuinHax (npaktukax) yueoHoro ruaHa: b.1.B.3. CucteMHblii aHanu3 B Hay4HbBIX
uccnenopanusix; b.1.B.4. Cucremnas wunxenepus; b.1.B.5. Metoasl M cuctembl 3alliuThl
uHpopmauuu. Madopmanmonnas 6e3onacHocts; b.2.1. [lenarornueckas npakruka; b.2.2. Hayuno-
uccienoBarenbckas npaktuka; b.3.1. Hayuno-uccrmenmoBaTtenbckas — aesTenbHOCTh; b.3.2.
[ToaroroBka Hay4HO-KBaJU(UKALIMOHHON pabOThI (IMCcepTallvi) HA COUCKAHUE YYEHOM CTEeNeHU
KaHJuAaTa HayK

Heo6xonuMbpIMu yCIOBUSAME 17151 JOPMHUPOBAHUS KOMIIETCHIIMHA U JTIOCTHKEHHUS PE3yIbTaToB
OCBOEHHST 00pa30BaTENbHON TPOTrPaMMBbI, YKa3aHHBIX B paznene 1.2, sBiaseTcs:

3uanue: BUJOB MaTEeMAaTHYECKUX MOJENIEH M METOJOB HX IOCTPOEHHUs, obiacTed ux
INPUMEHEHHS;  METOJOB,  HCIHOJB3YIOUIMXCS B  YHUCICHHBIX  pacyerax  (YUCIEHHOE
muddepeHMpoBaHne, HHTETPUpOBaHME, pelieHne aupdepeHIranbHbIX ypaBHEHUH, CHUCTEM
JUHEHHBIX alredpanyecKkux ypaBHEHUH M T.A.), a TakXKe MEeTOJ0B 0O0pabOTKH pe3ylbTaToB
YHUCJIEHHOTO SKCIIEPUMEHTA (MHTEPIIOJIALNSA, SKCTPAIIONIALNS, alllPOKCUMAU U T.1.).

Ymenue: npuMeHSATh aHHbIE METOJbl HA MPAKTHUKE B BUJE MOCTPOEHHS] COOTBETCTBYIOIINUX
anroputMoB B cuctemax MathCad, MatLab, LabView u ux peanuzanuu Ha DBM.

Bnraodenue: naBbikamu npumeHenns OBM B pacyeTax U MOJEIMPOBAHUU.

Pazgea 3. KOMINETEHIMY OBYYAIOLETOCSl, P°OPMUPYEMBIE B
PE3VJILTATE OCBOEHUSI JUCHUILIMHBI (MOLYJIST)

(MaTpuIra pactpeesieHuss KOMIETSHITUHI 10 pa3iesiaM U TeMaM JUCITUTITHBI)

KoMmnerenmu
OO0miee
Ne Tewmsl, paznensl KomuuectBo _ - © o 8 v o KONHUCCTEO
IUCIIUIIIINHBI qacoB v v v X o o o o
o o o = = = = KOMIIETEHIHIT
@) @) @)
1 | BerunciantenbHBIN
JKCIIEPUMEHT. 20 + + + + + + + 7
TIpuHuumne




MATEMATHYCCKOT'O
MOACIIUPOBAHUA.

2 | MaTepmomnsius,
3KCTPAIOJISIIIHS,
arnmpoKCUMaIIvs,
buabTpanys
IKCIICPUMEHTAIBHBIX
JAHHBIX

38 + + + + + + + 7

3 | UncneHHble METOABI
pEIIEeHUsT OCHOBHBIX
3a7a4 anredpsl 1
MaTeMaTUYECKOTO U
CTaTHCTHYIECKOIO
aHanM3a

50 + + + + + + + 7

HToro 108

Pasnea 4. ONMCAHUE OBPA3OBATEJIBHBIX TEXHOJIOT Ui

s dopmupoBaHMs 3asBICHHBIX KOMIETEHLIMH B Ipolecce oOydeHHs IpernojaBaTesieM
CO3J1al0TCsl 00pa3oBaTesbHbIE CUTYAllMM, B KOTOPHIX OOy4aroIIMecsl pelIaloT aHAJIUTHYECKUE U
NpaKTUYECKHE 33Ja4ll B MHIUBUAYAJIBHOW M TPYNIoBOd (opme paboOThl, TO €CTh peaTn3yercs
METO0JIOTUYECKast TEXHOJIOTUS IPOEKTHOTO 00yUCHHUSL.

OCHOBHBIMHU CTpPaTErMYECKUMU 00pa30BaTENIbHBIMU TEXHOJOTUSMU SIBJISIOTCS JIEKIIMOHHBIE,
IOPaKTUYEeCKHE 3aHATHS M caMOOOydeHue, IPOBOJMMBIE B CIEAYIOIIMX (opmax: JeKIuu
knaccuueckue (JIK), nexumm Buzyanuzanuu (JIB), mnpaxktukym knaccuueckuit  (IIMK),
camoobyuenue (Co0).

[lpn opranu3anyu yka3aHHBIX (OPM YUEOHBIX 3aHATHHA TPUMEHSIOTCS WH(POPMAIMOHHBIC
TEXHOJIOTUM B BHJE INPEACTABICHUS Ipe3eHTAlMil C NpUMEHEHHEeM HOYTOyKa W IpOeKTopa,
WUTIOCTPaTUBHbBIE MaTepUabl — IMpe3eHTauuu (crnaiasl), Gotorpaduu, rmiakarsl, NOArOTOBIECHHBIE
B XOJle¢ HayyHO-HccienoBaTelbckoil paboTsl. B pacmopsbkeHnn Ha kadeape umeercs JOCTYN B
MHTEpPHET M CTAaHJapTHOE IMPOTrpaMMHOE OOecleueHue, YCTaHOBJIEHHOE WH(OPMaIlMOHHBIM
uentpoMm III'TY.

Paznen 5. COAEP KAHUE JTUCIHUIIJINHBI
5.1. AHHOTAUMH COAEPKAHUS TUCHUIINHBI
Annortauus nucuuminiel b.1.B.JIB.1. «MaTemaTtuueckoe MOI€TMPOBaHUEY»

Hucuunnuua b.1.B./IB.1. «Maremarnueckoe MOIETUPOBAHUE» SIBISETCS JUCHUIUIMHON MO
BBIOOpY oOOyuaromuxcs. M3ydeHue MaHHOW JUCIUIUIMHBI PEKOMEHIYETCS OOYyJaromUMCsl BCEX
TEXHUUYECKUX M €CTeCTBEHHO-HAYYHBIX HAMpaBlICHUH A (OPMUPOBAHMS 3HAHUH U KOMITETEHITHIA
pHu paboTe HA/T KaHAUIATCKOW TUCCepTaIueH. .

Jucnunnuna uszydaercs B 3-M cemectpe. OOmiasi TpyIOE€MKOCTh AMCIUILIUHBI COCTABIISIET
108/3 wuyacos/3.en. CamocrosiTenbHas paboTa 3akiIO4yaeTcs B H3YYEHHHM JIEKIIMOHHOTO U
JIOTIOJIHUTEILHOTO MaTepHIIa, OJATOTOBKE K TEKYIIEMY KOHTPOJIIO, BHIMOTHEHUN UHAUBUAYAIbHON
3a4eTHOMN PabOTHI U MOATOTOBKE OTYETOB MO HEM, OJATOTOBKY K 3a4ETYy.

B xoxe m3yueHUs IUCHUIUIMHBI OCYIIECTBISETCS TEKYIIUNW KOHTPOIL B (OpPME YCTHOTO
orpoca, MPOBEACHUS MHIMBUIYaJbHBIX 3a4ETHBIX pabOT C MOCIENyIoIIeld WX 3allUTOM, a TaKxke
MIPOMEKYTOUHBIM KOHTPOJIb B JopME 3auera.

[{enbto U3yueHus: AUCUUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIUX KOMITETEHIIUI:

VYK-1 cmnocoOHOCTh K KPUTHYECKOMY aHAJIM3Y U OIGHKE COBPEMEHHBIX HayYHBIX
JIOCTH>)KEHUH, TEHEpUPOBAHUIO HOBBIX HJECH IPHU PELICHUH HMCCIECNOBATEIbCKUX M MPAKTUYECKUX
3a/1a4, B TOM YKCJI€ B MEXKAUCIHUILTUHAPHBIX 00JIacTsIX

VYK-3  roTtoBHOCTh y4acTBOBaTh B  pabOT€  POCCHUCKUX W  MEXKIyHApOIHBIX




HCCJIEIOBATEIbCKUX KOJIJIEKTUBOB MO PEIICHUIO HAYYHBIX U Hay4YHO-00pa30BaTeIbHbIX 3a7a4

VYK-6 crnocoOHOCTh MIaHUPOBATH W pelaTh 33Ja4d COOCTBEHHOTO NMPO()EeCCHOHAIBHOTO H
JUYHOCTHOTO Pa3BUTHUS

OIIK-2 cnocoOHOCTh pa3pabaThiBaTh YaCTHBIE METOJBI MCCIEAOBAHHUS W TMPUMCHITh WX B
CaMOCTOSITENIbHOM ~ HAyYHO-HCCIIEIOBATENIbCKOM  NEATENbHOCTH  JJI  PEIICHHUS KOHKPETHBIX
UCCIIEIOBATEIbCKUX 33/1a4u B 00acT o0ecrieyeHust H(OPMAIIMOHHON 0€301acHOCTH

OIIK-3 crnoco6HOCTh OOOCHOBAHHO OLIEHUBATh CTENEHb COOTBETCTBHS 3alIUIACMBIX
00BeKTOB MHPOpPMATH3AIUN U WH(POPMAIMOHHBIX CUCTEM JCHCTBYIOIIMM CTaHIApTaM B 00JacTu
nH(pOpMaIMOHHOM 0€30MMacHOCTH

OIIK-5 roToBHOCTbh K MPEINO/aBaTEIbCKON NEATEIHHOCTH 1O OCHOBHBIM 00pa30BaTEIbHBIM
porpaMMam BBICIIIEr0 00pa3oBaHUs

[1K-2 crnocoOHOCTh K pa3palOTKe M COBEPIICHCTBOBAHUIO MPUHIMIIHAILHO HOBBIX CHCTEM
UH(POPMALIMOHHOM 0€30MaCHOCTH

B xoje u3yueHust AUCUUILTUHBI TOCTIEA0BATEIHHO PACCMATPUBAIOTCS Pa3/IeIbl:

1. BeraucnaurensHbiid  dKcrepuMeHT.  OCHOBHBIE — NPUHIMIBI  MAaTEMaTHYSCKOTO
MoJIeIpoBaHus. YKCIeHHBIE METO/ABl PEIICHHUS OCHOBHBIX 33/7ay anreOpbl U MaTeMaTHUYecKOro
aHam3a.

2. OcHOBHBIE MPUHIUIBI CTATHCTUYECKOW 0OpabOTKM MJAaHHBIX C TOMOIIBIO MAKETOB
MIPHUKJIATHBIX KOMIIBIOTEPHBIX ITPOrPaMM

3. UnTepnionsiuusi, SKCTPANOSAIUs, anmpoKCUMAIIHs SKCIIePUMEHTAIBHBIX JaHHBIX. MeToabl
(GUIBTPAIIUH SKCTICPUMEHTAIBHBIX JaHHBIX

OCHOBHBIMU CTpPaTErMYECKUMU 00pa30BaTEIbHBIMU TEXHOJOTUSIMU SIBJISIFOTCS JIGKIIHOHHBIE,
MPAKTUYECKUE 3aHITHS W CaMOOOYYCHHE, NPOBOJAMMEIE B CIEAYIOMUX QopMax: JCKIUU
knaccuueckue (JIK), nexumm Buzyanmzamuu (JIB), mnpaktukym kiaccuueckuit  (IIMK),
camooOyuenue (Co0).

B pamkax yka3zaHHBIX TEXHOJOTHI TPUMEHSIOTCS TaKTHYeCKHe o0pa3oBaTeiIbHbIC
TEXHOJIOTUH: JIEKIM-BU3YyalIn3ausl, HH()OpMaIOHHBIE TEXHOJIOTHH, CAMOOOYIEHHE.

5.2.Y4eOHo-TemMaTH4YeCKHIi NJIAH U3YYeHHUS TUCHUILINHBI

Bujsl yueOHOM paboThl M HX TPYAOEMKOCTb
No HaumenoBanue pasnenos (x071-BO yacoB)* Dopmsl
JUCITUTUTAHBL, TEM — nabop. CP Beero KOHTPOJIA
3aHATUA 3aHATUA
1 | BeraucnuTenpHBINA 2 4 14 20 YCTHBIH OIpOC,
sKcriepuMeHT. [IpuHImIBI 3aIUTa WH.
MaTeMaTHYeCKOTrO 3a4. paboTHl,
MO/JICITUPOBAHNSI. 3a4eT
2 | UaTepmomnsius, 4 6 28 38 YCTHBIH OIpOC,
AKCTPAITOJIALIHS, 3alUTa UH.
anmnpoKcuMarius, QUIbTpaIs 3a4. pa0oThI,
OKCIICPUMCHTAJIBHBIX TaHHBIX 3a4eT
3 | YucneHHbIE METO/IbI pEIICHUS 4 8 38 50 YCTHBIH ompoc,
OCHOBHBIX 33134 alreOphl U 3aIuTa UH.
MaTeMaTHYeCKOTO U 3a4. paboTHl,
CTaTHCTUYECKOT0 aHAJIN3a 3a4eT
HTtoro 10 18 - 80 108
5.3. I1naH JIeKUMOHHBIX 3aHATHI
NeNe HaumenoBanue TeMbI U KPaTKOe coJep:KaHue JeKUN Kou.
n/n pa3nesia/TeMbl qac.
AUCIUILIMHBI
1. BrruncnurenbHbIN 1. BeraucanTensHBIN 9KCIEPUMEHT. XapaKTePUCTUKA 2
JKCIIEPUMEHT. BBIYHCIIUTEIHHBIX aJITOPUTMOB U TPeOOBaHUS, MPEABSIBIISIEMBIE K
[Tpunnunet HUM.




MaTeMaTHYECKOTO 2. Tunsl MaTeMaTH4eCKUX Mozeneil. OCHOBHBIE PUHIIMIIBI

MOJICJINPOBAHHUS. [IOCTPOEHHUSI MaTeMaTuieckux mojenei. Ilpumepst
MaTeMaTHYECKUX MOAENIEH B Pa3InYHbIX 00JacTAX HAyKU.
KoppekTHO 1 HEKOPPEKTHO MOCTaBJIECHHBIE 33Ja4H.

2. Wnrepnonsmus, 1. MaTeprnonsuus 1 sKkcTpanossiuus. MHTepnosiuus QyHKIHIH. 4
SKCTPaNOJISIIIuS, Huatepnonauunonssiii moauHoM Jlarpanxka. Meton HeroToHa -
anmnpoKCUMaIus, IIpaBbI€ U JIEBbIE pasHOCTH. VHTeponanus crlaiiHamMHy.
¢bunpTpanys Kybunueckne u OMKyOH4YecKue CIIaiHBbL.

SKCIIEPUMEHTAIBHBIX | 2. ANMpoKcHManus GyHKIANA. AnmpokcuManus (yHKIHHA 110
JAHHBIX METOAY HaUMEHBLINX KBaJPaTOB.
3. MeTtoap! GUIBTPAMN U CIIKUBAHUS IKCIIEPUMEHTAIBHBIX
JAHHBIX

3. Uucnennsie metoasl | 1. YUncnennsie MeToans! anreOpsl. UncieHHbIE METOIBI PEIICHUS 4
pelIeHHs OCHOBHBIX | anreOpanyecKux ypaBHEHHH
3aja4 anreopsl 1 2. Yucnennoe auddepeHrpoBanue U HHTETPUPOBAHKE
MaTeMaTtnuyeckoro u | @opmyisl yucaenHoro auddepenuuposanus. BeiBoa ¢popmyn Ha
CTaTUCTUYECKOrO OCHOBe pasnoxxeHuit pyHkiuii B psaasl Teiinopa. Keanparypabie
aHanusa ¢dopmynbel Hetorona-Koteca (psiMOyTroJIbHUKOB, CpETHEH TOUKH,

Tparenunii, Cumricona u ap.). [I[puMeHeHne METOIOB YUCIEHHOTO

G hepeHIMPOBaHUS 1 HHTETPUPOBAHUS ITPH 00paboTKe

pe3yNbTaTOB SKCIIEPUMEHTA.

3. YucneHHble METOIBI pelIeHus U PepeHInATbHBIX YPaBHEHUH

Cucrembl 0OBIKHOBEHHBIX MU (hepeHInanbHBIX YPaBHEHHM.

Havaneubie ycnmopust. 3amaua Komm. O0mas XxapakTepucTika

METOJIOB YHCJIEHHOTO pemeHus 3aaa4u Koy, OgHorarossie 1

MHOTOLIArOBBIE METO/IbL. SIBHBIE U HESIBHBIE METOIbI. SIBHBII U

HESBHBIA METOABI Diinepa. Y CTOMUYUBOCTh METOIOB.

Opnomraroseie MeTonbl Pynre-Kyrra.

4. KoppensiuoHHbIN U pErpecCUOHHBIN aHaIu3

9KCHEPUMEHTAIBHBIX JAHHBIX

Bcero 10

5.4. Ilan npaKkTHYeCKUX 3aHATHI
NeNe HaumenoBanne TeMbl U KpaTKoe cofepKaHne 3aHATHS Koa.
n/n pa3zaena/TemMbl yac.
AUCUMILVIHHBI

1. BrruucnurenbHbIi 1. BeruncnurenbHbIi 3KCepuMenT. MeToiuKa npoBeACHUS 4
9KCIIEPUMEHT. BBIYHCIUTEIHHBIX SKCIIEPIMEHTOB C TTIOMOIIBIO TAaKETOB
[IpuHuunE! MPHUKJIAIHBIX KOMIIBIOTEPHBIX Iporpamm OBM
MaTeMaTHYECKOr0 2. Tunsl MaTeMaTndeckux Mozeneil. OCHOBHBIE TIPUHIIUITBI
MOJICITUPOBAHUS. TTOCTPOSHHUST MaTEMAaTHIECKUX MOJIEJICH ¢ ToMoIsi0 DBM

2. WuTeprnonsius, 1. MaTeprionsus u SKCTPAIOIALHMS C TIOMOIIBIO TTAKETOB 6
9KCTPANOJISLHNA, MPUKIIAIHBIX KOMIIBIOTEPHBIX TporpaMm IBM
anmnpoKCUManus, 2. Annpokcumanus GyHKIUHA C TTOMOIIBIO TAKETOB MPHUKIIAJIHBIX
(bupTpams KOMITBIOTEPHBIX Tporpamm DBM
SKCHEPUMEHTANBHBIX | 3. MeTonbl GMIbTpaluK U CIIIAXKUBaHUS SKCIIEPUMEHTATBHBIX
JAHHBIX JTAHHBIX C TIOMOILBIO MTAKETOB MPHUKIAJHBIX KOMIIBIOTEPHBIX

nporpamm OBM
3. Uucnennrpie MeTonbl | 1. UncneHHBIE METOBI PEIICHUS anTreOpandecKuX YpaBHEHHH C 8

peaiCHuA OCHOBHBIX
3aga4 anre6p51 u
MaTCMaTHYICCKOIO U
CTaTUCTHUYCCKOI'O
aHaJIM3a

ITOMOIIBIO TTAKETOB MPUKJIATHBIX KOMITBIOTEPHBIX POTPaMM
OBM

2. Yucnennoe nudHepeHIMPOBaHUE M HHTETPUPOBAHKE C
ITOMOIIHIO TTAKETOB MPUKJIAJTHBIX KOMITBIOTEPHBIX POTPaMM
OBM

3. UucneHHbIe METOIBI PelieHus U PepeHIInATbHBIX YPaBHEHUH
C TIOMOIIIBIO TTAKETOB MPHUKJIATHBIX KOMITBIOTEPHBIX ITPOTPaMM
OBM

4. KoppesIImoHHbBIN U perpeCcCHOHHBIN aHaN3




OKCHICPUMCHTAJIbHBIX JAaHHBIX C TOMONIIBIO MAKECTOB NPUKJIAIHBIX

KOMITHIOTEPHBIX IporpamMm DBM

Bcero 18
5.5. CamocrosiTtesbHas padoTa 00yyaromuxcst
Koanue Buasl n
Ne | Pazpen mucomMmiauHbl | Ne Bun CP CTBO topmbl
4acoB KOHTPOJIsI
1 BrruucnurenbHbIi 1 Brinonnenue nHAUBUyaIbHON 10 YCTHBIN
9KCIIEPUMEHT. 3a4eTHON pabOTHI ompoc,
W05 00020008 N3y4yeHue TeopeTU4ecKoro 3aIUTa UHI.
MaTeMaTHIECKOTO 2 | Marepuana, MOATOTOBKA K YCTHOMY 4 3a4. paboTHl,
MOJICTHPOBAHWISL. OTIPOCY ¥ 3aIUTE 3a9€THOU PabOTHI 3a4yeT
2 HNHuTtepnonsanus, 3 BelnonHenre HHIUBU Ty aJIbBHON 20 YCTHBIN
IKCTPAIOJISLIHNA, 3a4eTHOU PabOThI ompoc,
ANMPOKCUMAIIHS, 3aIUTa WH.
N3yyeHune TeopeTU4ecKoro
(bunpTparus 3a4. paboTHL,
4 | Marepuana, HOArOTOBKA K YCTHOMY 8
9KCIIEPUMEHTAIBHBIX z 3a4yeT
OTIPOCY U 3aIUTE 3a4C€THOU PabOThHI
JAHHBIX
3 YucieHHbIE METOIBI 5 Brlnonnenye HHIUBHTyaIbHOU 30 YCTHBIN
PENIeHNsT OCHOBHBIX 3a4eTHOU PabOTHI ompoc,
3aJ1a4 aareOpsl U 3alATa UH]I.
N3y4yeHue TeopeTu4ecKoro
MaTeMaTHYEeCKOTO U 3a4. paboTHL,
6 | Marepmana, MOATOTOBKA K YCTHOMY 8
CTaTHCTUYECKOTO z 3a4eT
OTIPOCY M 3aIIUTE 3a9€THOU PabOTHI
aHaJIn3a
Bcero: 80

Paznea 6. POPMbI KOHTPOJISI OCBOEHUSA JUCIHUITJIIMHBI

[Tpu u3yyeHUM AMCUMIUINHBI «Mamemamuyeckoe modenuposanuey O0O0ydarOIIUMUCA B 3-M
CEMEeCTpe KOHTPOJIb TMPEAINOoJIaraeT TEKYIIYI0 aTTeCTAllui0 M KOHTPOJIb C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH.

Texywasn oyenka paboThl 00YJAIOLINXCS B CEMECTPE BKIIOYACT CIETYIOIINE BUIBL:
1) ycTHBIM ompoC;
2) 3amuTa UHAWBHUIYAIbHOM 3a4eTHOM padoTEhI.

Ilpomescymounas ammecmayusn chopMUPOBAaHHOCTH KOMIIETEHIIUI — B 3-M ceMecTpe 3a4€T
10 OKOHYAHWM W3YYCHHs IUCHUIUIMHBI «Mamemamuueckoe modenuposanuey» 1O pPE3yIbTaTam
TEKYIIEH aTTeCTaIl[iKi aCITUPaHTAa M0 ATON JTUCIUILIHHE.

[IepeueHr BOMPOCOB sl MOATOTOBKY K 3a4eTy, epeueHb HHANBUAYAIbHBIX 3aU€THBIX padoT,
METOAMYECKHE PEKOMEHJAIMU MO0 MX BBIMOJIHEHHIO U O(QOPMIICHHIO, a TaKKe KPUTEPUU 3ayeTa
npuseneHsl B [Ipunoxenun 1.

Pasnen 7. VYAEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE
JTUCIATITAHBI

7.1. OcHOBHAas M 1ONOJHHUTEJbHAS JIUTEpaTypa

KommuectBo
- AK3EMIUISIPOB,
Ne ABTOp HaumenoBanue Ton MMEIOINXCS B
/o H3IaHUS
OMOJIMOTEKE, WIIN
ccbuika Ha OBC
OCHOBHAJ JINTEPATYPA

1 | Wsanos /JI.B. | MatemaTHueckoe MOJEIUPOBAHKE | 2015 | 1




(hU3UYECKUX TPOLIECCOB U CUCTEM: y4eOHOe
mocooue / JI. B. MiBanos, M. U. PsboBa, A.
A. Yepnos; mox o6m. pen. /I. B. UBanosa. —
Momkap-Omna: IToBomKCKHit rocyaap-
CTBEHHBI TEXHOJOTMYECKUN YHUBEPCUTET,
2015. - 124 c.

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

2015.pdf

3apyoun B.C.

Marematuueckoe  MOJEIMPOBAHUE B
texuuke [Tekct] : [yueb. ansa cTyaeHTOB
BTy30B] / B. C. 3apy6uH. - 3-e uza. - M. :
W3n-Bo MI'TY um. H. D. baymana, 2010.
-495 c. : mn.

2010
2001

~

[opmmes C.B.

KomnreroTepHoe MOJICTTUPOBaHUE
(U3MYECKUX CHCTEM C HCIOIh30BAHHEM
nakera MathCAD [Tekct] : [y4e0. mocooue
JUTst CTY/ICHTOB nes. BY30B o
cnermansHoctH  "MHDopmaruka"] / C. B.
[HopwHeB. - 2-¢ u3g., non. - M. : I'opsuas
muHug - Tenexom, 2011. - 317

2013

11

Hexaes 1.H.

Pemenue 3a7a4 BBIYHMCIIMTEILHOM
MaTeMaTHKH C TIpUMEpaMH pCIICHUS B
nakere "MathCad" [Tekct] : [y4e0. mocobue
IUIL CTYICHTOB IO HampasieHuio 654600
"UndpopMaTnka W  BBIUHCI.  TEXHHKA',
crrenmanbHOCTH 351500 "Mart. obecnedcHue
AUC"] / U. H. Hexaes. - Momxkap-Ona :
MapI'TV, 2004. - 194 c.

2004

50

HemumoBuy, b.I1.

Jemumobuy, b.I1. OCHOBBI BEIYHUCIHTEILHOM
MaTeMaTHKK [DJIEKTPOHHBIA pecypc] : yueo.
nocooue / B.I1. lemunosuy, M.A. Mapon. —
OnextpoH. naH. — Cankr-IlerepOypr : Jlans,
2011. — 672 c¢. — Pexum pocryna:
https://e.lanbook.com/book/2025. — 3arm. ¢
JKpaHa.

2011

https://e.lanbook.c

om/book/20257cat

egory pk=915#boo
k name

JOIIOJIHUTEJIBHAA JIMTEPATYPA

Cremnanos B.U.

DKOHOMHUKO-MaTeMaTHIeCKOe
MonenupoBanue [Tekcr] : [yueb. mocobue
JUIS CTYJCHTOB BY30B TI0 CHEHUAIBHOCTH
"Mar. MeTo/bl B 3KOHOMUKE" U JIp. 3KOHOM.
cneransHoctsaM | / B. U. Crenanos, A. ®.
Tepmnyros. - M. : Akamemus, 2009. - 111, [1]
c. - (Bricmiee npodeccuoHalbsHOe
oOpa3oBanne) (DKOHOMHKA M YIIPaBJICHHE)

2009

10

®denocees B.B.

MaremaTnueckoe MOJIETUPOBAHNE B
SKOHOMHKE W couuonoruu tpyna [Tekct] :
METOJIbI, MOZEIH, 33a7aun : [y4eO. mocodue
JUISL CTYICHTOB BY30B IO CIEHUAIBHOCTIM
080104 "DOxonommka Tpyma", 080116 "Mar.
MeToabl B skoHoMHEKe"] / B. B. ®dexnocees. -
M. : KOHUTU-JAHA, 2007. - 166 c.

2007

10

Bonkos E.A.

Uwucnennsie MeToanl [Teker] : Yaeb.mocobue
st By3oB / BonkoB E.A. - 2-e w3n.,ucmp. -
M. : Hayka, 1987. - 248 c.

1987

30

Kupgpsnos /1.B.

Mathcad 12 [TekcT] : [HanboJee MoHOE
pykoBozacteo] / 1. B. Kupssios. - CIIO. :
BXB-IlerepOypr, 2005. - 557 ¢. : mn. + 1
anektpoH. ont. nuck (CD-ROM). - (B
TTOJTMHHUKE).

2005

10

Wsmannos, A.®.

A.®. YucneHdple METOIbI
[OnexTpoHHBIH  pecypc]

H3manos,
OITHMU3AILIHI

2008

https://e.lanbook.c
om/book/21847cat




MoHorpapus / A.®. MHsmamnos, M.B. egory pk=916#boo
ComnomoB. — DIeKTpoH. AaH. — MockBa : k name
dusmataur, 2008. — 320 c¢. — Pexum
moctyma:  https://e.lanbook.com/book/2184.
— 3aru. ¢ PKpaHa.

7.2. YueOHO-MeTOAUYECKHE Pa3padoTKu

KonuuectBo
9K3EMILTAPOB,
NeNe Astop HaumenoBanue Tox UMEIOIINXCS B
/1 W30aHUS
OHOJIMOTEKE, UITH
cceuika Ha DbC
MaremaTndeckue MeTO/IbI B JIECHOM
XO03s51CTBE U JTaHIAa(QTHOM CTPOUTEIBCTBE
B. JI. YUepHnbix u [Texcrt] : n1a6. mpaktukym / [B. JI. UepHbIX u
1 2011 89
Ip. np.] ; M-Bo oOpa3oBanus u Hayku PD,
®I'BOY BIIO "Map. roc. TexH. yH-T". -
Womkap-Ona : MapI'TV, 2011. - 79 c.
Marematuueckoe monaenupoBanue [Tekcr] :
y4eOHO-MEeTOuYeckoe Tmocodue :  [mo
HaIlpaBJICHUSAM "CrpourenscTso” u
"CTpOUTENLCTBO YHHUKAIBHBIX 3JaHUH U
o | MsanosB.B. coogyxcennﬁ"] / %. B. Wsamos, O. B.| 2016 61
Ky3pmuna O.B. .
Kysbpmuna ; M-Bo oOpa3oBanus u Hayku Poc.
O®enepatu, ®I'BOY BO "lloBomxk. roc.
TexHom. yH-T". - Momkap-Ona : IIITY, 2016.
-87c.
7.3. Pecypchbl nHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTepHET»
NeNe N
o Bubnuorpaduyeckoe onucaHue Cchuika Ha HHPOPMAIIMOHHBIN pecypc
1 OnexkTpoHHO-0nbmuoTeunas cucrema [II'TY http://www.volgatech.net/electronic-
’ library-system-of-volgatech/
) EAMHOE OKHO pocryna x wuH(opMmanuoHHbM | http://window.edu.ru/
" | pecypcam
3. |Hayunas snexTpoHHas 6uOaMoTeKa http://elibrary.ru/
4 MexnyHaponHas pedepatuBHas 0a3a JIaHHBIX | https://Www.scopus.com
" | Scopus
5. | OOpa3oBaTeNbHbII MATEMaTHYECKHI CaliT http://old.exponenta.ru/
6 DnexTpoHHO-0nbnMoTeuHas cucrtema M3narenbctBo | http://e.lanbook.com/
"~ | «JlaHBY

Paznen 8. UHOOPMAIIMOHHBIE TEXHOJIOI'NMU U MATEPHUAJIBHO-
TEXHUYECKASA BA3A
8.1. MadopmanmoHHbIE TEXHOJIOTUN

Ne ayg., [Tepedens JIMIIEH3NOHHOTO TPOTPAMMHOTO O0ecriedeHus. PEeKBU3HUTHI

KOPII. MOJITBEPKIAOIIET0 TOKYMEHTA

— AnyLogic 7 (IToarBepxxnenue smuenzun: Order ID: 2771-2469-4934-8380);

— Embarcadero RAD Studio XE2 Professional 10 Named Users ESD (IToarBepmaeHue JTUICH3NU:
JIunensus Ne193627);

aya. 119, | —LABVIEW FULL DEV SYSTEM 10 USER TEACHING LICENSE, WIN 2000/XP

koprr. 11 (ITonTeepsxnenue nmuuensuu: Jinnenzus NeM64X13721);

— Mathcad University Classroom Perpetual - 40 (ITonrBepsxaenue nuuensun: Jlnnensus Ne296133);
— MATLAB Suite Classroom (IToarepsxaenue nmnensun: Jlunensus Ne595357, 730429);

— Microsoft Access (ITonTBepxnenne nunensun: Jinnensus No700524030);




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

— Microsoft Project Professional (ITonreepsknenue mutiensun: Jlnmensus Ne700524030);

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

— Microsoft Visual Studio Enterprise (ITonrBepxxnenue mutiensuu: Jlnmenzus Ne700524030);

— Microsoft Windows Enterprise (IToarsepxaenue nunensun: Jlnnensus Ne700524030);

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

— Kommieke nmporpamm s paspadoranka cucteMm LHOC (IlogTrBepxneHne TUIICH3MH:

Y CcTaHOBOYHBIHN TUCK);

— Kommniexkr TAPAHT-Macrep (ITonrepxnenne nunensun: Jinuensus Nel2-40272-000898);
— Kommekt I1O a5 penieHus: OCHOBHBIX MOJTb30BaTeIbCcKuX 3anau ([1oATBepKICHHE TUTICH3UH:
CBoboano pacnpoctpansemoe 110);

— CrnpaBouHnas npaBoas cucteMa "Koncynsrant [Lmtoc" (IloarBepkaenue munen3un: Jlorosop No
POA 8001 1, Ne PIJT 8002 m);

— LABVIEW (IToareepxaenue nuneH3un: Jiunensus NeM75X89867);

— Mathcad University Classroom Perpetual - 40 (ITonrBepxnenue ymnen3un: Jlumen3us Ne296133);
— MATLAB Suite Classroom (ITonreepsxaenue munen3un: Jlnmensus Ne595357, 730429);

— Microsoft Access (IToarBepxxnenue smnen3un: Jlnmensus Ne700524030);

— Microsoft Office Standard (ITonTBepxnenue mumen3un: Jinnenszus Ne66059532 OPEN
96044930ZZE1711);

— Microsoft Project Professional (Ilonrsepxnaenue nunensuu: Jlunenzus Ne700524030);

aya. 120, | — Microsoft Visio Professional (IToxrsepsnenue nuuensuu: Junensus Noe700524030);
kopir. 11 — Microsoft Visual Studio Enterprise (ITontBep:xaenue nuuensun: Jinnensus Ne700524030);

— Microsoft Windows Enterprise (Ilontsepxnenue muuensun: Jinnenszus Ne700524030);

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

— Kommnext TAPAHT-Mactep (IloarBepxxaenue munensuu: Jiunensus Nel2-40272-000898);

— Kommnext I1O amst pemeHus: OCHOBHBIX ITONTB30BaTeIbeKuX 3ana4 (IloaTBepkaeHne TNICH3NH:
CBob6omHo pacnpoctpansemoe [10);

— CrpaBounas npaBoas cucteMa "Koncymsrant [LIitoc" (IloarBepxnenue munen3un: Jorosop Ne
POA 8001 1, Ne PIJT 8002 m);

ayn. 241,
kopr. |

— Microsoft Visio Professional (IToareepsxnenue mumensun: Jlnmensus Ne700524030);

— Microsoft Visual Studio Enterprise (IlogrBepxxnenne munensun: Jlnnensus Ne700524030);

— Microsoft Windows Enterprise (IToareepxxnenune nuiensun: Jlunensus Ne700524030);

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

— Kommnexktr TAPAHT-Mactep (IToarBepkaenue munensun: Junensus Nel2-40272-000898);

— Kommekt ITO 151 perieHust OCHOBHBIX MMOJIb30BaTEIbCKuX 3a1a4 ([IoaTBep K ICHHE TUIICH3NH:
CBob6onHo pacnpocTpansiemoe [10);

— CnpaBoynast npaBoBas cuctema "Koncynbrant [Tmroc" (Ilonteepxxaenue nunensuu: JJoropop Ne
POA 8001 1, Ne PIAJT 8002 m);

8.2. MarepuanbHO-TeXHHYecKas 6a3a

NeoNo
/n

HanmenoBanre 000py10BaHHBIX y4€OHBIX KaOWHETOB, OOBEKTOB JIJIsI TPOBEICHUS
3aHATHH C TIEPEYHEM OCHOBHOTO 000PYAOBAHUS

Komnsrorepnas aynuropus, Kopmyc: II, Homep: 119

— Kommnext mebenu ans yaeOHOTO Tiporiecca;

—IIK ICL RAY S902.1,knaBuat., MbIIib,natd kopa 3m,Mouutop ViewSonic 21,5" VA2248-LED, 15
IIT.;

— Crolika KoMmbloTepHas, 15 mT.;

Komnerorepnas ayauropust, Kopmyc: II, Homep: 120

— Jocka kmaccHas 1.0%1.5;

— Kommnext mebenu ans yaeOHOTO Tiporiecca;

— IIK S404,2 400W/Intel Core i3 540/xnaB.,Mpimb,MoHuT. 21,5" VA2248-LED, 20 mr.;
— Cron ¢ moaBecHOH TyMO0# (IpenoaaBaTeNbCKui)

JItoOble JeKIIMOHHBIE M YUeOHbIe ayTUTOPUU C HATMYUEM ITPOEKTOpa, SIKpaHa, HOYTOyKa

3ait 1151 caMoCToATENbHOM paboThl oOyuaromuxcs, Kopmyc: 1, Homep: 241

— Komrmnext mebenu as yaeOHOTO TIporiecca;

— Kommerorep RAMEC GALE Custom 13-3200/4I'b/ morutop LCD 21.5", k1aBuar.,MbIlib, 4 MIT.;
— Momnwutop 19" ViewSonic TFT 19" VA916, 3 mrT.;

— Monwutop 19"Samsung 940N (LKSB) TFT, 2 mt.;

— I1K H404,2 420W/Intel Core i3 540/xnaB. , Mbiib,MoHuT. V173DObmd, 3 ur.;

— IMpunTep HP LJ 1015;

— IIpunTep HP LaserJet Pro P1102 RU;

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




— Cxanep Metrologic MS9520;
— Ckanep mtpux - koga HoneyWell MS 9540 Voyager USB, 3 mrt.;
— Ckanep mTpux - kogoB Metrologic MS 9540 Vovager USB;




HEPEYTBEPXKJIEHUE PABOYE [TPOT PAMMBI

IIporpamma nepeyteepxaena na
3aCCIaHUH HAayYHO-TEXHUYECKOTO COBETA

npeicesares

np » 7 or Sf%/» 29 20/4r.
% Uote BB~
(moanuce. ®.M.0.

IIporpamma nepeyTtrepinena na
3acefaHny Kabeapel VoW

npOTﬁfj{ N 7 or«ddr _af

2074

| by BZ /

(noanues, CDﬂr'I.O. 3aB. kadenper)

[porpamma nepeyteepyiena a
3ace/laHuu Kadeapbl

poToKOJ Ne OT«__ »
/

(noanuce. ® H.O 3as KaQ)eupLI)

IIporpamma nepeyTrepixena Ha
3acelaHuy Kadepel

poToKo.1 No OT«__ »
/

20 r
/

20 r.
/

(noanucs. @ U0 3as. Kad?np;)l)

Ilporpamma nepeyTeepxnena na

IIporpamma nepeyTrepxnena na

(moanues. QZ'].O. 3aB. kapenpol)

[TporpaMma riepeyteepiiena na
3acenanum kadeapei

3aCCIaHUM HAYYHO-TEXHHYECKOTO COBETA 3acelaHuyl Kadeaper A
npoT _u;_;ojr),/éar 77 20%r. | npotoxofi No 7 or«b5y Qg 207K
f%ﬂ; T Liperiert AP W | Llaerf BFE
(noanucs, . H.0. an (noanwuce. ?-'LH.O 348, kadeapel)
' [porpamma NepeyTBEPXKACHA Ha
3aceannu kadenps
npotokon Ne  or«  » 20_T.
/ /
(noanice. ®.U.0. 3an. kadenpur)
IIporpamma nepeyTrepxnena na
3acelaHuy Kadeapel
mpotokon Ne ot «__ » 20 .
/ /
(noamuice, ® 1.0 3a8. Kaenaph )
[Iporpamma NIepeyTBEPKACHA Ha [Iporpamwma nepeyTepskiena na
3acCIaHuU HAYYHO-TEXHHYECKOTO COBETA 3aceyanuu kadenper AL/
np ¢ & orud#Fy 49 206k | nporokofNe 7 ot « Yy _ 19 204,
e ] DB it | &ererk AA )
(noarmes. .0, npeacenaren

mpotokost Ne  or«  » 20 r.
/ /

(moanuce. ® M. .0, 3as, Kaenpsr)

[Iporpamma nepeyTteepskiena ua

3ace/laHuyu Kadeapol

poTOoKO0JT No oT«__ » 20_r.
/ /

(noanucs. ® 1.0, 3as. kadenpbi)




[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 BBIYUCIUTENBHBIX aITOPUTMOB U TPEOOBAHUS, IPEABSBIIIEMbIE K HUM.

Tunel MaTeMaTU4ECKUX MOJENEH.

KoppekTHO 1 HEKOPPEKTHO MOCTaBJICHHbIE 334aUH.

OCHOBHBIE COBPEMEHHbBIE 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, CpEHEN TOYKH, TPATICHHi,

Cumricona u ap.).

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

pE3yNbTATOB 3KCIEPUMEHTA.

13. WnTeprionsuus QyHKIHIA.

14. VHTepnonasuMoHHBIN MoJuHOM Jlarpanka.

15. UnTtepniomnsiius crutaitHamu.

16. Ky6uueckue u 6MKyOMUECKUE CILTalHBI.

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 1y OOBIKHOBEHHBIX TU(depeHIINaIbHBIX YPaBHEHUH.

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 U HEABHBIE METOABI YACICHHOIO pemeHus 3agaun Komm.

26. SIBHBII M HESIBHBIN METOIBI Depa.

27. OnnomaroBbie MeTo bl Pynre-Kyrra.

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

29. Cnoco0bl ¥ aIrOpUTMBI BHIIIOJTHEHUSI CTATUCTUYECKONH 00pabOTKU SKCIIEPUMEHTATBHBIX
JTAHHBIX

30. OcHOBHBIE IPUHIUIIBI KOPPEJISLIUOHHOIO U PETPECCUOHHOIO aHAJIN3a

SR

© =

CTpyKTypa MHHAUBHAYAJBHOI0 324€THOI0 3aJaHNSl U METOAUYECKHE PEKOMEHIALNH 110 ero
BbINOJIHEHUIO U 0OPMJIEHH IO

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

— YucneHHble METObI PEIICHUS] YPABHEHUM

— YucneHHoe UHTETpUPOBaHUE

— YucneHnnble MeTo1bI penienust TuddepeHInanabHbIX ypaBHEHU N

— DJIEMEHTBI KOPPEISALMOHHOIO aHAJIN3a BPEMEHHBIX PSJI0B

— MHTepnonupoBaHue U SKCTPANOINPOBAHUE IKCIIEPUMEHTATIbHBIX JaHHBIX

[IpemioskeHHble 3a7aHuss HEOOXOAWMO BBIIOJHHUTH BBITOJHSIOTCA B BHJE IOCTPOCHUS
COOTBETCTBYIOIIMX aJTOPUTMOB C TIOMOIIBI0 JIFOOOH KOMITBIOTEPHOW CHCTEMBI, ITO3BOJISIOIICH
BBINOJIHATh MaTeMaTuueckue pacuersl. Hanpumep, B cpene Microsoft Excel, MathCad, MatLab,



LabView B 3aBHCHUMOCTH OT YpOBHS BJIaJICHUS HaBBIKAMH PaOOTHI C TOJOOHBIMH CHUCTEMaMHU H
METOJIJaMU KOMITBIOTEPHOTO MpOorpaMMupoBaHusi. Hanbonee mpocThIMU cHCTEMaMU, JOCTYIMHBIMU
JUTSL TIOJTB30BATEIICH ¢ JTF0OBIM YPOBHEM KOMITBIOTEPHOM MOATOTOBKH, sBJIsFOTCS U Excel, MathCad.

3amuTa MHAUBHUIYALHON 3a4€THON pabOThI MPOXOIUT HA MPAKTUYECKUX 3aHATUSX B BUJC
aHaJM3a TperojaBareieM alropuTMa, MOCTPOEHHOTO AacHHpPaHTOM, U OOCYXKJIEHHS METO/IO0B
MOJICJIMPOBAHUS, HCIOJIb3YEMbIX i peuieHus 3amad. Dailyl ¢ BRIUKUCIUTEIBHBIM AJITOPUTMOM
aCIHUpaHT NepeaeT MPEnoJaBaTelo B 3JeKTPOHHOM BHie B (hopmare pdf.

3amaHue Kaxaoro 0J0Ka MHAWBUAYAILHOW 3a4eTHOW paboThl 0(OpMIIIETCS B OTACIHHBIN
daitn. Ilpu cocTaBieHUH BBIYUCIUTENBHOIO aJTOPUTMa PEKOMEHAYETCS COMPOBOXKIATH €ro
KOMMEHTapUSAMU, TOSICHUTEIbHBIMU 3aMTMCKAMU K AJIEMEHTaM aJlrOpUTMA.

Kpurepun oueHuBaHus 3HAHUI 00y4aIOIIUXCS HA 3a4eTe

OreHka «3aumeno» BHICTABISETCS 00YUYaAIOIEMYCSI, KOTOPBIA:

® TNPOYHO  YCBOWJ  TPEAYCMOTPEHHBIM  MPOrPAaMMHBIM  MaTephayl;  MPaBUIBHO,
apryMEHTHPOBAHO OTBETUJI Ha BCE BOTIPOCHI, C IPUBEICHUEM IIPHUMEPOB;

e TO0Ka3aj TIIyOOKHWE CHCTEMaTH3WPOBAHHBIC 3HAHWS, BIAACET MPUEMaMHU PACCYXKICHHUS U
COIOCTARIISICT MaTepual U3 Pa3HBIX HMCTOYHUKOB: TEOPHUIO CBSA3BIBACT C MPAKTUKOH, IPYTHMHU
TEMaMHU JaHHOTO Kypca, IPYTUX U3Y4aeMbIX MPEIMETOB;

e 0QOpMWIT HHINBUAYAITBHYIO 3a4ETHYIO PaOOTy B COOTBETCTBUHU C PEKOMEHIAIIHSIMH.

OueHKa «He 3aumeHO» BBICTABIACTCS OOydaromeMmycs, KOTopblii He crpaBwica ¢ 50%
BOIIPOCOB M 3a/IaHUI MHIMBHIyaIbHOMN 3a4eTHOW pabOThI, B OTBETAaX HA JPYrUe BOMPOCHI JOMYCTHII
CymecTBeHHbIe omuOku. [IpencraBicHHBIE OTYETHBIE MaTepuaibl HE  YIOBJICTBOPSIOT
NPEIbSBISEMBIM K HUM TPEOOBaHUSIM.

IIpumep HHAMBHAYATBHOM 324€THOH 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, 6nok Given/Find (c 3aganuem
HAYaIBHOTO PUOIDKEHHS 1 0€3 3a/IaHHsI HAa4aJIbHOTO IPUOIIHKEHN ),

B) METOJIOM KacaTeJIbHBIX.

Baok 2. YucieHHOe MHTErPUPOBaHUE

5
BrrunciauTs onpeneneHHblii HHTErpail I 1+—— |dx tpems meTomamu: 1) METOOM MPSIMOYTOJIBHUKOB; 2)
x+1
1
METOOM Tpaneuuii; 3) meromoMm mapaboi. CpaBHUTH MOJYYEHHBIE PELICHUS C TOYHBIM 3HAYCHHEM
UHTErpana.

Baok 3. Uncnennsle MeToabI peliieHus AU depeHuaIbHbIX 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 PEIeHUs rpaduiecKu.

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) MOCTPOWUTH CTATUCTHYECKHUHN PSJI, THCTOTPaMMYy paclpe/ieTICHHS,
b) BBIYHMCIUTH BHIOOPOYHOE CPEAHEES, BBIOOPOUHYIO TUCTICPCHIO, UCIIPABICHHYIO 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 — ToBapooOOpOoT B MipA. pybiel. Haiitm BeIOGOpOUHBI KO3(D(UIMEHT KOppensuuu;
COCTaBUTbH BHIOOPOYHOE YpaBHEHHUE perpeccuu ¥ Ha X; CIIpOrHO3MpOBATh TOBAPOOOOPOT Ha CIEIYIOIINHA TO,
Ha ABeHaauateiil rox. [locTpouTts rpaduk ITMHUK perpeccruy, HaHECTH Ha TPadUK SMIMPUYECKHE 3HAYCHUS
ToBapoobopoTa. HaifiT OTKIIOHEHHs SKCTIEpUMEHTAIBHBIX 3HAYCHUH TOBAPOOOOPOTa OT TEOPETUIECKUX U MX
Cpe/iHee 3HaYEeHUE U JUCHEPCHUIO.

Baok 6. UaTepno/inpoBaHue M 3KCTPANOJIMPOBAHUE IKCIIEPUMEHTAIBHBIX JAHHbBIX

[MpoBectn wHTEepnonupoBaHue (riodallbHOE, JHHEHHOE W KyOMYecKOoe CIUIAH-UHTEpIOIIMPOBaHHE) W
9KCTpanojupoBaHue 3HaueHuit Gpynkumu y = f(x) Ha orpeske [a; b] (Yucio Touek pazbueHusi oTpeska
[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

Howmep
HA3MEHe-
HUSA

Howmep nucra

N3MCHCH-
HOIro

HOBOTI'O

HU3BATOTO

Jlara
BHECCHHUS
M3MCHe-
HUS

Jlara
BBEJICHUS
M3MCHCHHUS

Bcero
JINCTOB B
JOKYMEHTE

TToxmmice,
OTBETCTBCH-
HOI'O 3a
BHECEHHE
N3MCHCHHUH




