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IMporpamma auctpuiiasl "CoBpeMeHHbIe IPOrpaMMHBIE CpecTBA 00pab0TKY SKCIIepUMEHTATBHBIX JaHHBIX '3 03.04.02 "dusuka".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IMporpamma auctpuiiasl "CoBpeMeHHbIe IPOrpaMMHBIE CpecTBA 00pab0TKY SKCIIepUMEHTATBHBIX JaHHBIX '3 03.04.02 "dusuka".

IIporpaMmMy AUCHUTUTMHBL pa3padoTaii(a)(v): CTapIIvidi HayYHbI COTPYAHUK, K.H. CaBuHkoB A.B. (HUJI &#171JIuarBuctika u
WCKYCCTBeHHBIN nHTeIUIeKT&#187, HayuHo-oOpa3oBatebHBIN 1IeHTp 1o uHTrBUCTHKEe M. . A . BonysHa e Kyprene),
Andrey.Savinkov@kpfu.ru ; CaBunkos Angpeit Baagumuposuy

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH CaMOCTOSITENIbHO CTABUTh KOHKPETHBIE 33/1a4M HAYUHbIX UCCIIEJOBAHUI B 00JIACTH

(pr3vKY 1 pemaTh MX ¢ MOMOIIBI0 COBPEMEHHOM anmapaTypsl 1 HH(POPMAIIMOHHBIX
TEXHOJIOTHIA C UCIIOJIb30BAHUEM HOBEHINIEro POCCUICKOro U 3apyOeKHOTrO OIbITa

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIE METO/Ibl 0OPA0OTKH 1 aHAJIN3a SKCIIEPUMEHTANIBHBIX JAHHBIX; OCOOCHHOCTH 1I(PPOBON (PUIIbTpAIUN
uH(OPMAIIMHI; OCHOBHbIE METO/Ibl CTATUCTUYECKOM 00pa0OTKH IAHHBIX; CIIEKTPAIbHbIN aHAJIM3 CUTHAJIOB; METOIbI
JeMMAaIiK U UHTEPIOJIAMH UH(POPMAIIMOHHBIX IaHHBIX; OCHOBBI COBPEMEHHBIX IPOrPAMMHBIX MAKETOB JIJIs1 00pabOTKH 1
rpapUIecKOro MpeICTaBICHIS IKCIIepUMEeHTaIbHBIX JaHHBIX (SciDaVis,OriginLab, MATLAB, Mathcad), 3HaTh OCHOBBI
sI3bIKA porpaMmupoBanusi Python, BO3MOXHOCTH OCHOBHBIX MATEMATUYECKUX TAKETOB NUMpY U SCipy.

HokeH yMeTh:

OITpEe/IeNIATh OCHOBHBIE CTATUCTHYECKOE MAPAaMETPhl B 9KCIIEPIMEHTAJIbHBIX JaHHBIX, BBITIOJIHATh KJIACCHYECKHE
MpeoOpa30BaHus JaHHBIX; BHIOIHATE 00PaObOTKY Pe3yJIbTaTOB M3MEPEHHUH C MTOMOIIBIO TPOrpaMMHBIX ITAKETOB OOIIETO 1
crienaibHOTO HasHaveHus (SciDaVis, OriginLab, MATLAB, Mathcad): ymeTs 06pabaThiBaTh SKCIIEPUMEHTAIbHBIE JAHHBIE
TIPY TIOMOIIIM SI3bIKA MTporpaMMupoBanust Python; oopMiaTh pesysibTaTsl 00padOTKY SKCIIEPUMEHTABHBIX JAHHBIX.

JlomxeH Bl1aaeTh:

OCHOBHBIMY CTaTUCTHUECKUMH METOIAMH 00paOOTKH SKCIIEPUMEHTAJIbHBIX JAHHBIX, METOAAMHU CIIEKTPaJIbHOTO
TIpe/ICTaBJIeHNS] JaHHBIX, TEXHUYECKHMX MpreMax L poBoil (priibTpanyuy, 00paboTKH U MpeoOpa3oBaHUM
9KCIEPUMEHTANIBHBIX JJAHHBIX B COBPEMEHHBIX MH(OPMAIIMOHHBIX CUCTEMAaX PETMCTPALMN, HAKOIUIEH! S, 00pabOTKY 1
TIpE/ICTaBJIEHNs] JaHHbIX, O peajn3alyi B MH(POPMALIIOHHBIX CHCTEMAaxX M Ha COBPEMEHHBIX ITEPCOHAILHBIX KOMITBIOTEPax
3(p(PEeKTUBHBIX aJITOPUTMOB IIPeOOPA30BaHUS M aHAIN3A SKCIEPUMEHTAIBHBIX IaHHBIX.

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

[MpumeHHUTH GA30BBIE METO/IBI ABTOMATHUECKOM 0OPaOOTKY GHOMEIUIIMHCKUX CUTHAJIOB U JAHHBIX, 3HATh W UCIIOJIb30BATh
MIPUHIIUITBI TPOTPAMMHOM PeaTU3alliK YKa3aHHBIX METOJIOB, a TAK)KEe COBPEMEHHBIX TEXHOJIOTMI Pa3padOTKU MPOrPaMMHOTO
oOecrieyeHus.

HpI/IMeHI/ITb 3HaHUA O COBPEMEHHBIX TEHACHIUAX Pa3BUTHSA I/IH(bOpMaL[I/IOHHLIX TEXHOJIOTUH U TIEPCIEKTUBBI UX
KCIOJIb30BaHUSI B OMOJIOTUN 1 MCIULIMHE.

[puMeHATD MOJTydYeHHbIEe 3HAHUS B pa3paboTKax, CBA3aHHBIX C UCCIIEOBAHUEM M TIPOEKTHPOBAHHEM HH(POPMAIIMOHHOTO
obecrieueHrst IPHOOPOB, CUCTEM M KOMIUIEKCOB OMOME/IMIIMHCKOTO HA3HAYCHHUSI.

YMeTb npaBrIIbHO NOJIL30BATHCSI HAYYHOM JIMTEPATY POl 7151 CAMOCTOSITEILHOTO PEeIeHN s HAyYHO-HUCCIIEIOBATEIbCKUX 1
TIPUKJIJHBIX 33/1a4 B JaHHOK 00JIaCTH 3HAaHUH.

Pa3paGoTaTh 1 HCIIOIB30BATH MPOrPaAMMHbIE CpelICTBa 0OpaOOTKM M aHAIM3a OGMOMEINLIMHCKUX CUTHAJIOB Y JAHHBIX.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucrurimHa (MoayJib) BKJoueHa B pasaen "b1.B.J1B.03.02 Juciurivael (MOAy/n)" OCHOBHOHN MpodheCCUOHATIbHOM
obpasoBartesbHOI porpammbl 03.04.02 "dusrika (Pusnka MepCerieKTUBHBIX MAaTEPUANIOB)" U OTHOCUTCS K AUCIMILIMHAM 110
BIOOpY yactu OITOII BO, popmupyemoii yuacTHIKaMH 0Opa30BaTeIbHBIX OTHOIICHHI.

OcBauBaercs Ha 2 Kypce B 3 ceMecTpe.

SAEKTPOHHBH
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3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pPa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy oOyvaromuxcst

OO61m1ast TPyIOEMKOCTh AUCIMTUTMHBI COCTaBIIsAeT 4 3a4eTHHIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonrakTtHast padota - 36 yaca(oB), B TOM uKcIie JeKuuu - 12 yaca(oB), mpakTHYeCKHe 3aHsTus - 24 yaca(oB), JJabopaTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - () yaca(oB).

CamocrositenbHass padoTa - 108 vaca(oB).
Kontpons (3auér / a3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIIUILUIMHEL: 3a4YeT C OIIEHKOM B 3 ceMecTpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Buap! 1 yachl KOHTAKTHOM padoOTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuununnb: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. Tema 1. Cucrems! g poBoii 06pabOTKH 3 > 0 0 0 0 0 16
OMOMEUIITHCKMX CHTHAJIOB M IAHHBIX
Tema 2. O6paboTKa IKCHEPUMEHTANBHBIX IAHHBIX U
2. [moctpoenue rpaUKoB B cpefie 3 2 0 4 0 0 0 16
OriginLab,SciDaVis
Tema 3. O6paboTKa KCHEPUMEHTATBHBIX JAHHBIX
TIPY ITOMOIIIY ITPOTrPaMMHOTO TTaKeTa MHKEHEPHbIX
3 1 Hay4yHbIX pacyetoB MATLAB 3 2 0 8 0 0 0 20
4 Tema 4. ITpumenenue Python ais o6pabotku 3 4 0 12 0 0 0 o
SKCIIEPUMEHTAIBHBIX JJAHHBIX
Tema 5. O6paboTKa SKCHEPUMEHTAIBHBIX IAHHBIX B
5. |cpene cumBosbHOM anredpbt Mathcad 3 2 0 0 0 0 0 32
lToro 12 0 24 0 0 0 108

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIsT)
Tema 1. Cuctremsl iucppoBoii 06padoTKn GHOMeUIIIHCKAX CUTHAJIOB H JTAHHBIX

AmnasoroBble (HempepbIBHbIE) U UCKpeTHbIe (UG pOBbie) curHaibl. JJocToMHCTBA (P POBOI 0OPAOOTKY CUTHATIOB.
O06001mEHHAsT CTPYKTYpa KOMITBIOTEPHOH crcTeMbl 00pabOTKH OHOMEIUIIMHCKMX CHTHAJIOB. AHanoro-uudposoe u mugpo-
AHAJIOTOBOE MPe0Opa30BaHNE CUTHAJIOB, TIOHSTHS JUCKPETU3AMN M KBAaHTOBAHUS CUTHAIOB. Borpoc o mpaBoMouHOCTH
TIPE/ICTaBJICHNS AaHAJIOTOBOTO CHTHANIA B IMppoBoit (hopme. [IrcKkpeTr3aist: MHTepBal AUCKPETH3ALNH, YacTOTa
JVCKPETH3aIMH, CBSI3b MEK/Y NCXOAHBIM aHAJIOTOBBIM U JVICKPETH30BAHHBIM CUTHAIAMHU. Teopema OTCUYETOB, (POpMYIMPOBKA 1
(prznveckuit cMbICI.

Tema 2. O6padoTKa FIKCIepUMEHTAIBLHBIX JAHHBIX 1 MOCTpoeHue rpacukos B cpeae OriginLab,SciDaVis

OriginLab u SciDaVis kak crctemMbl 00paOOTKH SKCTIEPUMEHTAIbHBIX JAHHBIX M UX IpahiuecKkoro NpeAcTaBieHus. 3arpy3ka
9KCIEePUMEHTAIBHBIX JJaHHBIX, (hopMaThl (paiiioB. TadmruHoe npencraBieHne JaHHbIX. Onepanuy Haj TaOIUIHBIMA JAaHHBIMHE.
CpencTsa Uit CTAaTUCTHYECKOTO U CHEKTPAIbHOTO aHaIM3a. VIHTepHosIsALus 1 anmpoKCUManys JaHHBIX SKCTIEPUMEHTAIbHBIX.
ATrpokcruManus JaHHBIX TPU TTOMOIIM MOJIENIbHBIX (DYHKIMI nosib3oBaress. I paduueckoe npecrapieHne
IKCIIEPUMEHTAIIbHBIX JAaHHBIX. BHIbl rpauKoB, OCHOBHBIE IpahuuecKue OObEKTHI.

Tema 3. O6pad0oTKa SKCIIEPHUMEHTAILHBIX IAHHBIX MPU MOMOIIY IMIPOTPAMMHOTO NMAKETA HHKEHEPHBIX M HAYYHBIX
pacueroB MATLAB

Haznauenue u ocHOBHBIE Bo3MoxkHOCTH Taketa MATLAB. KomaHIHBI pe-KuM, CIICHAPUU U TIPOTpaMMEL. 131K
nporpammupoBanusis MATLAB . Metoas! oTiiaiku nporpamm. bubiroreka Matematndeckux pyHkuumit. @PyHKuu o0paboTKu
CHUTHAJIOB M JIaHHBIX. ["pacpuueckue cpeacrsa. CrucremMa JOMOMHUTETBHBIX YTHINT. CpesicTBa pa3padoTKy TpapuIecKoro
uHTepdeiica momp3oBatessa. BosmoxHocTr ucronb3oBanus nmaketa MATLAB niis perreHns 3a1a4 aBTOMAaTHYECKOTO aHAJI3a
OMOMETUIIMHCKIX CHUTHAJIOB ¥ IAHHBIX.
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Tema 4. IIpumenenue Python st 06padoTKH SKCIEePUMEHTAIBHBIX TJAHHBIX

OCHOBBI s13bIKa BBICOKOTO YpoBHsI Python. MHTepakTBHBIE Cpe/ibl pa3padoTku mporpamm Ha python: Spyder, PyCharm, VS
Code. ITakeTsi 0s, numpy ¥ scipy. 3arpy3ka JaHHbIX KCIiepUMeHTa u3 (haiijioB B TEKCTOBBIX (txt, csv) 1 OuHapHbIX (mat, hdf5,
pickle) ¢popmarax. PerieHrne HEKOTOPBIX THIIOBBIX 3a/1a4 10 00pabOTKe IKCIEPUMEHTANIBHBIX JAHHBIX, UCTIOJb3YsI (PYHKIIUK
MakeToB numpy u scipy. IIpeacraBieHue pe3yibTaToB 00pabOTKH JaHHBIX SKCIEPUMEHTa B rpaduueckoii (hopMe Mmpu MoMOIIH
nakeTa matplotlib.

Tema 5. O6padoTKa SKCIepUMEHTAJIbHBIX JAaHHBIX B CPe/ie CHMBOJIbHOI ajaredpsr Mathcad

Cucrema cumBonbHOU anreOpbl Mathcad: Ha3HaueHMe U BO3MOXHOCTH. 3arpy3Ka JJaHHbIX dKcriepuMeHTa. MHTepdeiic
nporpammsl Mathcad, MHTepaKkTHBHBIE MHCTPYMEHTBI IS 3aIIUCH MaTeMaTHYEeCKHUX BbIpaXeHHH. [IpUHLMIIBI OnMcaHus 1
odopmiieHre pacueTa mosb3oBatens B Mathcad. OcHoBHble BeTpoeHHble pyHKIME B Mathcad. I'padgudeckoe npencraBieHme
pe3ysIbTaToB 0OPAOOTKH IKCIIEPUMEHTAIBHBIX JaHHbIX.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00€eCceYeH s  JJIsi CAMOCTOATEJbHON PA60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTebHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesibHast paboTa MoApa3AenseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTe bHAs padoTa 00yUAIOIIMXCS BKIIOYALT KaK MOJIHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTAEIbHBIX TeM (pa3aesioB) TUCHMIUINHB, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOsTeNbHOM paboThl 00yJaloIrecs YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMy M TPOMEKYTOYHOMY KOHTPOJIO 0 JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTHPYeTCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JEKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsimok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClielUITeTa, POrpaMMaM MarkCTpaTyphl (YTBEpK/IeH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcrBa oopasosanust Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTUBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHbIX 3aBeICHUN"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcKui)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazoanus "Kazanckuit (IpuBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOTO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUILIUHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB I10 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS ceayommas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTepHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOIYJIIO);

- OMHCaHUE MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHIUBAHUS s KKIOTO OLICHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3InIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAUMON JJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIPeIoaracT u3y4eHrue OCHOBHOM 1 JOMOTHUTEIBHON y4eOHOM tnTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 00OMX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOOGHaﬂaTCHHMI/I;

- B evatHoM Buzie - B Hayunoit 6u6imoteke uM. H.M. Jlo6aueBckoro. O0yvarompecst HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C MPABHJIAMU I0JIb30BaHus HaydHoi OMOIMOTEKON.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

MATLAB API - https://www.mathworks.com/help/matlab/matlab_external/using-matlab-api-libraries.html

O06opynoBaHue 1JIs1 TpEHUHra ¥ peabuiiuTanuu ¢ GUoJIoruuecko oopatHoli cBssbio ?Peakop? - https://www.reacor.ru
Caiit ITY MATLAB - https://matlab.ru/products/matlab

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH AU

JIeKIUY Jlex1us - 3TO JIOTMYECKU CTPOIHOe, CUCTEMHOE, INIyOOKOe U SICHOE U3JI0KeHHe y4eOHOro MaTepuaa.
HasnaveHne coBpeMeHHOI JIEKIIMY B y4eOHOM IIpOIIecce He B TOM, YTOOBI MTPEIOCTABUTh BCIO MH(OPMAIIHUIO 10
TeMe, a YTOOBI IOMOYb OCBOUTH (hyH/IaMEHTaIbHBIE IIPOOJIEMBI Kypca, OBJIaeTh METOIAMH HAYYHOTO TIO3HAHM S,
TIPE/IIOKUTH HOBEHIINE IOCTMKEHUST HAyYHOH MbIciu. B yue6HOM mnporiecce JIeKIusl BBITOTHSIET
METOZ0JIOTHYECKYI0, OPraHU3aLMOHHYI0 U MH(POPMALMOHHYI0 (byHKLMU. B psae ciydaes nekuus ABisercs
OCHOBHBIM MCTOYHHKOM MH(OPMAIIMH, HAIPUMED, IPA OTCYTCTBUHM yUYEOHUKOB, YUEOHBIX TIOCOOUH MO HOBBIM
Kypcam. Jlekus pacKpbiBaeT MOHSATHIAHBIN amapaTr KOHKPETHOW 00J1acTH 3HaHWs, ee MPOOJIeMBl, JaeT IeIbHOe
TIpe/ICTaBJIeHUe O TIpeJMeTe, TOKa3bIBaeT B3aMMOCBS3b C IPYTUMH JUCIMIUIMHAMU. Bee npyrue (popmbl ydeOHBIX
3aHSITHH - CEMUHAPBI, TAOOPATOPHBIE 3aHATHS, KypPCOBOE M IUIIJIOMHOE ITPOEKTHPOBaHUE, yueOHast MPaKTHKa,
KOHCYJIbTAIIUH, 3a4€Thl M 9K3aMEHBI - CBSI3aHBI C JIEKLUEH, ONUpaloTcs Ha (pyHIaMEeHTAJIbHBIE [TOJIOKEHUS U
BBIBOJIBL.

npaktiyeckre | TepMUH MpakTHYeCcKoe 3aHATUE MCIIOJb3YeTCs B NeJaroruke Kak pofoBoe MOHSTHE, BKII0YAIoIIee TaKUe B,
3aHATHS Kak JJabopaTopHyIo paboTy, yIIpaKHEeHHe, CEMUHAP B €r0 Pa3HOBUIHOCTSX. AYAUTOPHbIE PAKTHYECKHE 3aHATUS
UrPaloT UCKIIOYUTEIIFHO BaXKHYIO POJIb B BHIPAOOTKE y CTYJEHTOB HABBIKOB IIPUMEHEHHsI ITOTyYeHHBIX 3HAHUH 17151
PpelIeHNs NPaKTHYEeCKHX 3aa4 B POLIECcCe COBMECTHOMN JEATEIbHOCTH C MPETIOaBaTeIsIMH.
[MpakTryecKue 3aHATUS CITyKAT CBOEOOPa3HON (POPMOI OCYIIIECTBIICHHUS CBSI3M TEOPUU C MPAKTHKON. CTpyKTypa
MIPaKTUYECKUX 3aHATHH B OCHOBHOM OJJMHAKOBA - BCTYIUICHHE ITPENOAaBaTeIsl, BOIPOCH CTYIESHTOB 10
MarepHaly, KOTOpbIi TpeOyeT ZOMONTHUTENbHBIX Pa3bsCHEHU, COOCTBEHHO IIPAKTHYECKast 4acTb,
3aKJIIOYMTENBHOE CIIOBO IpernoaaBatest. PasHooOpasue BO3HUKAET B OCHOBHOM, COOCTBEHHO MPaKTHYECKOH
YacTH, BKJIIOYAIONIEH pedepathl, JOKJIaIbl, AMCKYCCUH, TPEHUPOBOUHBIE YIIPAKHEHNs1, pellieHHe 3a/1ad,
HaOMOOEHHsI, SKCIIEPUMEHTHI U T. A. OIBIT OKA3bIBAET, YTO HEJb3s1 Ha MPAKTUYECKUX 3aHATUAX OrPaHHMINBATHCS
BBIPAOOTKOM TOJIBKO MPAKTUYECKMX HABBIKOB, TEXHUKOMW PEIIEeHHs 3a/1a4, TIOCTPOeHHs TpaHKOB U T. II.
CTyaeHTbl 10JKHBI Beerja BUAETh BeyIIyI0 UIeI0 Kypca M CBsI3b ee C IPAKTHKOM. Llesb 3aHATHiA 10KHA OBITh
TIOHSTHA HE TOJIBKO MPeTofiaBaTelio, HO U CTyIeHTaM. DTo NpuaaeT y4eOHOi paboTe KU3HEHHBIH XapakTep,
yTBEPXKAAET HEOOXOIMMOCTb OBJIAJCHHS OIBITOM NMPO(EeCCHOHAIBHOM AeSTEILHOCTH, CBA3BIBAET UX C ITPAKTUKOH
JKU3HU.

SAEKTPOHHBH
Crpanuna 6 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctpuiiasl "CoBpeMeHHbIe IPOrpaMMHBIE CpecTBA 00pab0TKY SKCIIepUMEHTATBHBIX JaHHBIX '3 03.04.02 "dusuka".

Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrositenbHas yuyeOHasi paboTa npejcTaBieHa TakumMu (popMaMu y4eOHOTo Mpoliecca, Kak JIeKIus1, CeMUHap,
MIpaKTHYECKHUe 1 JJabopaTOpHBIE 3aHATHS, IKCKYPCHH, MOATOTOBKA K HUM. CTYIEHT JOJDKEH YMETh BECTH KpaTKue
3aIKCH JIEKIMIA, COCTaBJISITh KOHCIIEKTHI, IUIAHBI M TE3UCHI BHICTYIUIEHUH, TIOAOUPATh JIUTEPATYpy U T.JI.

Hayunast camocrositesibHast paboTa CTy/IeHTa 3aKJII0uaeTcst B €ro yJacTud B paboTe KpyKKOB Ha Kadenpax, B
Hay4YHbIX KOH(EpEeHIHsIX pa3HOro YPOBHS, a TAKXKe B HAITMCAHUK KOHTPOJILHBIX, NICTOPUI O0JIE3HH, KYPCOBBIX 1
BBIITYCKHBIX KBaJIM(UKAIIMOHHBIX (JUTUIOMHBIX padot) padort. [TosoxkurenbHOe 3HaUeHne HayYHOH paboThI
TIPOSIBIISIETCS B Psifie OOCTOSTENBCTB!

- OyIyIIye CrielaIiCThl yYacTBYIOT B Ipoliecce 00bIBaHMsI HOBBIX 3HAHMIA;

- mpuoOpeTaemMble 3HaHHSI CTAHOBSITCS IIPOYHBIMU U LIeJIeHATIPaBJICHHBIMM;

- CTYZIEHTBI BUJAT [IPAKTUYECKHUE IIIOJBI CBOETO TPYAa, UTO I(P(PEKTUBHO CTUMYJIMPYET

YX JaJbHEHIIYIo 1eATeIbHOCTD;

- IpUOOpEeTAIOTCs] HAYaJIbHbIE HABBIKM B HAYYHOM HCCJIEIOBaHNY.

Paznuyator crietyiommye ypoBHI CaMOCTOSITENIbHON pabOTHI CTY/IeHTa: HU3KUH, CPeJHUH, BHICOKUH. [J1s1 Kakon
CIIEMAIBHOCTY 1 IMCLMIUIMHBI pa3padaThiBalOTCS CBOM KPUTEPHUH OLIEHKH AaHHBIX YpOBHeW. Benymmwmu myTsiMu
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB SIBJISIIOTCS] PENIPOYKTUBHBIN, CAMOCTOSITENIBHBIIA 1 TOMCKOBBIA. MOTHUBHI
caMo00pa30BaHMUS:

- CTHXHIHbIE, HEYCTONUYMBHIE (JTIOOO3HATEILHOCTh, MHTEPEC K MPEMETY, KO BCEMY OKPYKAIIIEMY);

- MO3HaBaTeJbHbIE (POCT caMO0Opa30BaHMs);

- COLIMAJIBHO - 3HAYMMBbIE (CBA3aHHbBIE C peaM3aliell UealoB U KU3HEHHBIX IUIAaHOB, IPU3BAHUA).

Pasznuualor cieaymomue xapakTephl 3HaHU:

- JIOKQJIbHBIH (He 0ObeTMHSIOTCS C JPYTUMH, OBICTPO 3a0bIBAIOTCS ? BO3pAcTaeT yAEIbHBII BEC 3HAHUH,
yJIy4dlaeTcs UX KayecTBo);

- IEJIOCTHHIN (3HAaHUS IITyOOKHe, IPOYHBIE, PA3HOCTOPOHHKE, YHUBEPCAIbHBIE).

YMmenus paboTaTh ¢ HICTOUHUKAMHU:

- HE CHCTEMaTH3UPOBAHbI; CTY/IEHTHl MHOTO YMTAIOT, 0OPAINAloTCs K JOIOJHUTEIbHOM JIMTepaType SMU30UIHO;

- CUCTEMATU3UPOBAHBI: YTEHNE BAyMUYMBOE; OTMEUYAETCS INIABHOE; [EJIAl0TCSA BBIUCKY;

- palMoOHaJIIbHOE MPUMEHEHHE PAa3JIMUHbIX NICTOUHMKOB MH(OPMALIUK: aHATU3UPYET, COOTHOCHUT C MOCTABJIEHHBIMU
LeJISIMU U 33Ja4aMU.

3a4eT C OLIEHKOMN

3aueT ¢ OLIEHKOI - OJJUH U3 BUJIOB CAMOCTOSATENIbHOIN paboThl. OIHO U3 TJIaBHBIX MPABUI - IPEJCTABIATL ceOe
OOIIYIO JIOTHKY MPEAMETa, UTO JIOCTUTAETCsI POPAOOTKOM TUIAHOB JIEKIUH, COCTABJIEHHEM OIIOPHBIX KOHCIIEKTOB,
cxeM, Tadnuil. PakTHUECK OCHOBHOM BUJI MOJrOTOBKH K HEMY - CBEPThIBaHKE OOJIBIIIOr0 00bemMa MH(GOPMAIUH B
KOMIIAKTHBIH B, a TAK)Ke TPEHUPOBKA B ee "pa3BepThiBaHUM" (IIPUMEPHI K TEOPHH, BBIBEJCHHUE OIHUX
3aKOHOMEPHOCTEH U3 OPYTUX U T.J.). BiajeHue 3TuMu TEXHOIOTHSIMU 00eCeYnBaeT, MoXayii, 6oJee MoJOBUHbI
ycrexa. Tem Gosiee 4TO MpernogaBaTesib OObIYHO 3aMeyaeT B TeUEHUE CEMECTpa LieJIeHATIPABICHHYIO OATOTOBKY
TAKOro CTY/IEHTa U MOXKET MOOUIPUTH €ro TeM WJIM UHBIM Ccrioco0oM. HeoOX0IMMO BISICHUTD YCIIOBUS
MPOBE/ICHHUH, CAMOT0 SK3aMEHALIMOHHOTO UCTIHITAHMS1, UCTIOJIb30BAB ISl STOM LIENH MPEK/Ie BCEro KOHCYIbTAIMIO
(XOTsI mpernogaBaTesb OOBIYHO KacaeTcst STON TeMbI 3apaHee): KOJIMUECTBO U XapaKTep BOIMPOCOB, (hopma
rpoBefieHus (YCTHO WM IMCbMEHHO), BO3MOKHOCTh UCTIOJNBb30BATh MPH MOArOTOBKE Pa3/IMuHbIe MATepUalIbl U
1ocoOus1 (TabMIIBL, CXeMbI, TETPaJy s MPAKTUYECKUX 3aHATHH U T.1.). [Ipy MOAroTOBKE K 3a4eTy HEOOXOUMO
OIUPAThCs, MPEXKIE BCETO, Ha JIEKIIMH, 4 TAKXKE HA UCTOYHUKH, KOTOPbIE YKa3aHbI B CIIMCKE TUTepaTypsl. B
KaXJOM OuJIeTe Ha 3a4eTe COIEPXKUTCS [Ba Borpoca. [1o Kax oMy BOIPOCY OJKEH ObITh TIOrOTOBJIEH
Pa3BepHYTHIN, UCUEPITBIBAIOLINI OTBET. [Ipy HEMOJIHOM OTBETE MOTYT ObITh 33/IaHbI IOMOJHUTE/IbHbIE HABOSIINE
BOIPOCHI.

10. ITepeyensb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMILUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM pabOoThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

Crpannua 7 u3 10.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomrbioTep 1 IprHTEp AJIs1 paclevyaTKy pa3JaTOYHbIX MaTepUasioB.
MynsTMeauiHas ayAUTOPHUS.

12. CpencrBa aganranuy npenoaaBaHusl JHCIHILUIMHBI K MOTPEeOHOCTSM 00yUJaomuxcs HHBAJINI0B M JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIONIME METOAbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, y1OOHBIE /1JTs1 PA3IMYHBIX MTOJIb30BATENEH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHSI
KOHTEHTOM C KJIAaBHATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYAaIOIIMXCsl BOCHPHHUMATD OJIHY U TY ke MH(GOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOJTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiavn I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpernogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BAHbI 1JI IPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MNpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH Il OpraHu3aluy GopM TEKYIIEro U MpoMeKyTOUYHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOMMOro B MMCbMEHHOM (hopMme, - He Oosee YyeM Ha 90 MUHYT;

- MPOJIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOM (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00YyYaloLIerocst Ipy 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBetcTBum ¢ TpedoBanusiMu PT'OC BO u yueOHbIM tutanoM 1o Harpasienuio 03.04.02 "dusuka"
¥ MarucTepckou nporpamme "Pusnka nepcrieKTHBHBIX MaTepruaioB”.
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Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. TumoxuH, A. H. MozenupoBaHue cucteM ynpapiieHus1 ¢ npuMeHeHneM MatLab : yueGHoe mocotue / A.H. Tumoxus, 10.[1.
Pymsanes ; nox pea. A.H. Tumoxuna. - Mocksa : UTHOPA-M, 2020. - 256 c. + [Jon. matepuans! [D1eKTpOHHBIN pecypc]. -
(Beiciee o6pasoBanue: bakamaspuar). - DOI 10.12737/14347. - ISBN 978-5-16-102042-5. - Tekcr : anekrponHsii. - URL:
https://znanium.com/catalog/product/1117213 (nara obpamenus:: 04.02.2022). - Pexxum gocTyna: no noanmcke.

2. Hedenos, E. 1. B3aumonerictere (hu3NUeCcKUX 1oJiel ¢ GUOJIOrnYeCKUMU 00beKTaMH (C OCHOBaMM IIPOEKTUPOBAHMUSI
BBICOKOYACTOTHOW MEAMKO-OMOIornyeckon anmaparypsli) : yued. nocodue / E.W. Hedenos, T.U. Cyo66otuna, A.A. SInmH ; nof
pen. E.. Hedénora, A.A. Xanapuesa. - Mocksa : KYPC, HULl TH®PA-M, 2018. - 344 c. - ISBN 978-5-906818-19-5. -
Tekcr : anektponnsii. - URL: https://znanium.com/catalog/product/944376 (nata obpamienus: 04.02.2022). - Pexum nocryna:
10 MOJIITUCKE.

3. Anzpeitunkos, A. B. VHTesuekTyanbHble ¢ POBbIE TEXHOJIOTMH KOHIIENTYAJILHOTO TPOEKTUPOBAHMUST MHXEHEPHbIX
petenuit : yueOnuk / A.B. Augpeiiunkos, O.H. Anapeitunkosa. - Mocksa : UHOPA-M, 2019. - 511 c. + Jdomn. MaTepuasl
[nextponnsiii pecypc; URL: http://new.znanium.com]. - (Beiciiee o6pa3zoBanue: Marucrparypa). - www.dx.doi.org/
10.12737/textbook_5cde57b7228885.60898513. - ISBN 978-5-16-014884-7. - Tekcr : anextpoHHsIit. - URL:
https://znanium.com/catalog/product/1009598 (nara obpamenus:: 04.02.2022). - Pexxum gocTyna: no noamucke.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. KapmanoB ®.1., Cratuctuueckue MeToipl 00padOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX. JIaG0paTOpHBIN MPAKTUKYM C
ucnonb3oBaHueM nakera MathCad : Yue6. nocobue / ®.11. Kapmanos, B.A. Ocrpeiikosckuii. - M. : A6puc, 2012. - 208 c. -
ISBN 978-5-4372-0059-9 - Tekcrt : anexktponnsiii // IBC 'KoHcynbranT cryaenra’ : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785437200599.html (nata ooparenusi: 04.02.2023). - Pexxum gocTyma : 1o
IIOAITNCKE.

2. Jlexe6okoB, A. A. [IporpaMmMHbIe cpeIcTBa U MEXaHU3MbI pa3paboTKU MHPOPMAMOHHBIX CHCTeM: YueOHoe nocodue /
Jlexe6okoB A.A. - Taraapor:IOxHus1i penepanpueiii ynusepeuret, 2016. - 86 c.: ISBN 978-5-9275-2286-6. - Tekcr :
anekTpoHHsIit. - URL: https://znanium.com/catalog/product/997088 (nara o6pamenus: 04.02.2023). - Pexum gocryna: mno
TIOATINCKE.

3. I'peGennukoBa, 1. B. Meronpl MateMaTnueckoil 00pabOTKH KCIIEpUMEHTAIbHBIX JaHHBIX: Y 4eOHO-METOJUUYECKOe Mocodue
/ I'pebennukora U.B., - 2-e u3n., crep. - Mocksa :®nunta, U3a-8o Ypan. yH-ta, 2017. - 124 ¢. ISBN 978-5-9765-3081-2. -
Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/947245 (nata obpamenus: 04.03.2023). - Pexkum nocryna:
IO TOAIHCKE.

4. KpsineB A.B., Maremarideckue MeTO/Ib 00pa0OTKH HeompeneieHHbIX JaHHbX / KpsieB A. B., JIykun I'. B. - 2-e u3p., ucrp.
- M. : DUSMATIJIUT, 2006. - 216 c. - ISBN 5-9221-0724-0 - Tekcr : anexkrponnsiii // DBC 'KoHcynpTaHT crynenTa’ : [cailr]. -
URL : https://www.studentlibrary.ru/book/ISBN5922107240.html (nata obpamenus: 04.02.2023). - Pexxum moctyma : 1o
TIOATIHCKE.
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IMporpamma auctpuiiasl "CoBpeMeHHbIe IPOrpaMMHBIE CpecTBA 00pab0TKY SKCIIepUMEHTATBHBIX JaHHBIX '3 03.04.02 "dusuka".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./1B.03.02 Cospementible npoepammHble cpedcmea 00padomku
IKCNEPUMEHMANBHBIX OAHHBIX

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - dusuika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.
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