IMporpamma auctuiiabl "CoBpeMeHHbIe TIPOrpaMMHBIE CpeCTBA 00pabOTKM OMOTeXHIYeCKHX AaHHBIX"; 12.03.04 "BroTexHmuecKkne cucteMsl 1
TEXHOJIOTUH".
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IMporpamma auctuiiabl "CoBpeMeHHbIe TIPOrpaMMHBIE CpeCTBA 00pabOTKM OMOTeXHIYeCKHX AaHHBIX"; 12.03.04 "BroTexHmuecKkne cucteMsl 1
TEXHOJIOTUH".

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
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IMporpamma auctuiiabl "CoBpeMeHHbIe TIPOrpaMMHBIE CpeCTBA 00pabOTKM OMOTeXHIYeCKHX AaHHBIX"; 12.03.04 "BroTexHmuecKkne cucteMsl 1
TEXHOJIOTUH".

[porpammy rictmIuMHbl pa3padoTai(a)(u): goueHT, K.H. CaBunkoB A.B. (Kadenpa puzruku MoeKyIsSIpHBIX CHCTEM,
Otnenenue ¢usukn), Andrey.Savinkov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-4 CriocoOeH TOHUMATh TIPUHIMITBL PAOOTH COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHIA 1

MCIIONTb30BATh UX JUIS pellieHus 3aa4 MpoeCcCHOHANBHON JesITebHOCTH

TIK-2 (CriocOOHOCTH K MATEMATUIECKOMY MOJICJIMPOBAHUIO 2JIEMEHTOB U IIPOLECCOB OMOTEXHUUECKUX
CUCTEM, UX UCCJICJOBAaHUIO Ha Oaze HpOCl)eCCI/IOHaIII)HI)IX MaKeTOB aBTOMAaTU3UPOBAHHOI'O
IMMPOCKTUPOBAHNA U CAMOCTOATEIbHO paBpa60TaHHI>IX MMPOrpaMMHBIX IMTPOAYKTOB

YK-3 CriocoOeH OCYIIECTBIIATh COLMANbHOE B3aUMO/ICHCTBIE U PEaTM30BbIBATh CBOIO POJIb B
KOMaHie

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):
JloJKeH 3HATh:

OCHOBHBIE BU/IBI I(PPOBBIX (PMIIBTPOB, METOAIBI MX aHAIN3a M CHHTE3a; 0COOEHHOCTH NU(pPOBOH (pUIBTpaiy MH(MOPMALIH;
OCHOBHBIE METOJIbI CTATHCTUYECKON 00PaOOTKH JIaHHBIX; CIIEKTPAIbHBIA aHAN3 CUTHAJIOB; BEMBJIETHBIE TPeOOPa30OBaHUs
CHUTHAJIOB; METOIbI IELIMMAIN W MHTEPITOJIANNK MH(POPMALMOHHBIX JAHHBIX; METO/bI IEKOHBOJIOLINH M CKATHSI CUTHAJIOB;
ONTUMAJIbHBIE METO/IBI BBIIEICHU S MH(POPMALMH TIPH OOJBIIMX YPOBHSX IIYMOB; aIalITUBHBIE METOIbI (DHIIbTPALII
MH(OPMAIINH; CUCTEMBI TPeoOpa3oBaHu sl MH(OPMAIIMOHHBIX CUTHAJIOB, KJIACCHYECKHE MPUIOKEHHS TPe0Opa3oBaHMs
MH(pOPMAIMOHHBIX TaHHBIX

JloKkeH yMeTh:

OIpeJesIATh apaMeTphl JMHEHHBIX CUCTEM perucTpauyu U (popMUpOBaHUS pe3y/IbTaTOB HAOMIOEHUI U BBITIOIHATD
KJIaCCHYeCKHe MpeoOdpa3oBaHUsl JAHHBIX; MOJEIMPOBATh NPOLECCHl PETMCTPALK JAHHBIX U UX 00paOOTKHU; OLIEHUBATD
KOPPEKTHOCTb JaHHBIX ¥ IPOM3BOJUTD UX YaCTOTHBIH aHAJIN3; ONPeesIsATh apaMeTphl LU(PPOBBIX (PUIIBTPOB, BHITOIHATH
pacueTsl HUppoBbIX (PUILTPOB U LU(PPOBYIO (DUIBTPALIMIO PE3YJILTATOB HAOIOICHUIT; BBIIIOIHATh PAcYeThl (PUIBTPOB
JEKOHBOJIIOLIMM M IIPUMEHSATh UX AJIs PEIleHHs 3a1ay re0(pU3UKHU; BHITIOIHATh 00paOOTKY pe3yJIbTaTOB M3MEPEHHH ¢
HIOMOLIBIO POrPaMMHBIX NTAKETOB OOLIEro M CHeLMaIbHOrO Ha3HAUeH!s1; 0(pOPMIIATH Pe3yJIbTaThl 00pabOTKU
MH(MOPMALMOHHBIX JAHHBIX

JlomxeH Bl1aaeTh:

MIPEJICTaBJICHUEM O METOJax U TEXHUYECKHUX IpreMax ¢ poBoi (priibTpanuu, 00padoTKH U peoOpa3oBaHUM
MH(OPMAIMOHHBIX JIAaHHBIX B COBPEMEHHBIX NH(OPMAIMOHHBIX CUCTEMAaX PErMCTpallii, HAaKOIUIEH!sI, 00pabOTKH 1
TIpEe/ICTaBJIEHNS] JaHHbIX, O peajn3alyi B MH(POPMALIIOHHBIX CHCTEMAaxX M Ha COBPEMEHHBIX ITEPCOHABHBIX KOMITBIOTEPax
3(p(PEeKTUBHBIX aJITOPUTMOB ITPeoOpa30BaHUs M aHAIN3a NH(OPMAIIMOHHBIX JIAaHHBIX

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

[MprMeHUTh Ga30BbIE METOMIBI ABTOMATHIECKOH 0OpaOOTKM OMOMEUITMHCKUX CUTHAIOB ¥ IAHHBIX, 3HATh W KCIIOJIb30BaTh
NPMHIIAITL IPOTPAMMHON pean3aliii YKA3aHHBIX METOMIOB, a TAK)KEe COBPEMEHHBIX TEXHOJIOTHI pa3pabOTKH MPOrPAMMHOTO
obecrieyeHusl.

HpI/IMEHI/ITL 3HAHUA O COBPEMEHHBIX TCHACHIIUAX PA3BUTUS HH(pOpMaHI/IOHHLIX TEXHOJIOTHI 1 NEPCHEKTUBBI UX
KCITOJIL30BAHKS B OMOJIOTHH U MEOUIUHE.

HpI/IMeHHTL IOJIy4YCHHbIC 3HAHUA B pa3pa60TKax, CBA3AHHBIX C UCCJICAOBAHUEM U MTPOCKTUPOBAHHUEM I/IH(i)OpMaHI/IOHHOFO
obecrieueHus HpI/I60p0B, CUCTEM U KOMIIJICKCOB 61/IOM6,HI/IIII/IHCKOFO Ha3Ha4YCHUA.

VYMeTh NpaBUIbHO MOJIb30BATHCS HAYYHOH JIMTEPATYPOU JIs1 CAMOCTOSITEIbHOTO PEIlIeHUs] HAy YHO-HUCCIIEI0BATEIbCKHUX U
MIPUKJIJHBIX 33/1a4 B JAHHOK 00JIaCTU 3HAHUI.

PazpabotaTh U UCMOJIL30BATh MTPOrPAMMHBIE CPEICTBA 0OPAOOTKHY M aHAIM3a OMOMEIUIIMHCKUX CUTHAJIOB U JTAHHBIX.

2. Mecro gucuumimasl (MoayJisi) B ctpykrype OIIOII BO
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IMporpamma auctuiiasl "CoBpeMeHHbIe TIPOTrpaMMHBIE CpeICTBa 00padoTKM OroTeXxHIYecKrX AaHHBIX"; 12.03.04 "BroTeXxHIUecKre CUCTEMBI 1
TEXHOJIOTUH".

HanHas aucuuruimHa (MoayJib) BKJoueHa B paszaen "b1.B.09 Mucuumaunsl (Moaysu)" OCHOBHOM MpodhecCHOHAIbHON
obpazoBaresbHO nporpammsl 12.03.04 "Brorexunueckue cucteMsl U TexHosioruu (MeauiHcKas Tomorpadust: pusmyeckue
MIPUHLIMITEL 1 TpubopocTpoenue)” u otHocutes K yactu OITOIT BO, gopmupyemoii yuacTHIKaMH 00pa30BaTeIbHbIX
OTHOIIIEHUH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0bemM qUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4aloIuxcsi ¢ Npeno/jaBareiemM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcst

OO01ast TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIeT 4 3ayeTHbiX (bie) enunuil(bl) Ha 144 vyaca(oB).

KonrtaktHas padora - 69 yaca(oB), B TOM YmHcIIe JIEKIUK - 34 yaca(OB), MpaKTHYECKUe 3aHATUS - 34 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositenibHast pabota - 39 vaca(oB).
KouTposs (3auét / x3amen) - 36 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: K3aMeH B 3 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pa6OThI N0 JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI Pa6oThI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paszennl iucuunumne: / Ce- Ulexkuun, Texmun{IIpaktu-[lIipakru-Jlagopa-Iadopa- TeJb-
MOy ISz MECTP| Bcero | B 3J. |4eckue | YecKue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. |[pabdoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. ’é"eMa 1. Cucremsl poBoii 06paboTKH 3 4 0 2 0 0 0 2
MOMEJUIMHCKUX CUTHAJIOB U JaHHBIX
2. (Tema 2. ITporpammusiii naker MATLAB 3 8 0 2 0 0 0 1
3 Tema 3. Iuckpernzanusi 1 KBAHTOBAHUE CUTHAJIOB 3 4 0 4 0 0 0 0
4. Tema 4. CtaTUCTHUECKIE XapaKTEPUCTUKU 3 4 0 4 0 0 0 4
JVCKPETHBIX CUTHAJIOB
5 Tema 5. E[I/ICerTHLIe OLICHKM KOPPEJIALIMOHHBIX 3 4 0 4 0 0 0 4
pyHKLIMR
6. Tema 6. Ll poBbie METOBI CIEKTPATBHOTO 3 4 0 4 0 0 0 5
aHaJIM3a CUTHAJIOB
Tema 7. CriekTpasIbHbIi aHAJIU3 HA OCHOBE
7. |mickperHoro npeodpasoBanusi Pypne 3 2 0 4 0 0 0 5
g Tema 8. [TapameTpuieckue METOIBI CIIEKTPAILHOTO 3 2 0 5 0 0 0 9
aHaIM3a
9 Tema 9. OcHoBH 1IM(PPOBOI (PUIIBTPALIUN CUTHATIOB 3 2 0 5 0 0 0 9
l1Toro 34 0 34 0 0 0 39

4.2 Coaep:xaHue JUCHUIIMHBI (MOYyJIs1)
Tema 1. Cuctemsl iucppoBoii 06padoTKn GHOMeTUIIAHCKAX CUTHAJIOB H TaHHBIX

AHaJIOroBbIe (HeNpephIBHBIC) U JUCKpeTHBIE (L poBble) curHabl. JocToMHCTBA 1M(POBOH 00paOOTKH CHTHAJIOB.
O06001mEHHAsT CTPYKTYpa KOMITBIOTEPHOH crucTeMbl 00pabOTKH OHOMEIMIIMHCKMX CHTHAJIOB. AHanoro-uudposoe u mugpo-
AHAJIOTOBOE NIPe0Opa30BaHKE CUTHAJIOB, MOHATHS AUCKPETU3ALUN U KBAHTOBAHUS CUTHAJIOB. [IpuMep cicTeMBbl KOMITBIOTEPHOH
00paboTKK OMOMEUITMHCKIX CUTHAJIOB (CHCTEMa KOHTPOJIsI cepaeuHoro purma o DKT).

Tema 2. Ilporpammusrnii naker MATLAB
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IMporpamma auctuiiabl "CoBpeMeHHbIe TIPOrpaMMHBIE CpeCTBA 00pabOTKM OMOTeXHIYeCKHX AaHHBIX"; 12.03.04 "BroTexHmuecKkne cucteMsl 1
TEXHOJIOTUH".

Haznauenue 1 ocHoBHBIE Bo3MOxHOCTH TakeTa MATLAB. KomanaHblil pe-&uM, CIEeHapUU U IporpamMMsl. SI3b1k
niporpammupoBanust MATLAB . Meroas! otiasku nnporpamm. bubnoreka Maremarndeckux pyHKuui. @yHKIuM o0padoTKu
CHUTHAJIOB M JlaHHbIX. ["pacpuueckue cpepcrea. Cucrema JOMOMHUTETBHBIX YTHINT. CpesicTBa pa3padoTKy rpapuIecKoro
uHTepdeiica noyup3oparesna. BosmoxHocty ucnonb3opanus nakera MATLAB a4 perienus 3aja4 aBTOMaTHUECKOTO aHAIM3a
OUOMEUIIMHCKIX CUTHAJIOB U IAHHBIX.

Tema 3. /Iuckpernsanysi 1 KBAHTOBaHHE CUTHAJIOB

Bormpoc o mpaBOMOYHOCTH ITPE/ICTABIEHNST aHAJIOTOBOTO CUrHaa B IippoBoii opme. [IcKkpeTr3anyisi: MHTepBal
JIWICKPETU3aIMHY, YaCTOTa JUCKPETU3AINH, CBSI3b MEX/Ty UCXOIHBIM aHAJIOTOBBIM U TUCKPETU30BAaHHBIM CUTHaJIaMu. TeopeMa
OTCUETOB, (hopMYyJIUPOBKaA U (pu3nIecKuil cMbIC. DPdeKT HaTOKeHUs], MAaCKHPOBaHUE CrieKTpa. [IpakTniyeckue BHIBOJIBI U3
TeopeMsbl OTCYETOB. KBaHTOBaHUE CUTHAIOB. Y POBHHM KBaHTOBAaHUs, OIMIMOKA KBAHTOBAHMS. [JMHAMUYECKUI AUATTa30H U
paspsinHocts ALITL. TIpumep: o6ocHOBaHME BHIOOPA MapaMeTpoB aHAIOTO-1(ppOBOTO MTpeoOpa30BaHus [Isl IUarHOCTUIECKOM
KT

Tema 4. CtaTucTHYeCcKHe XapaKTEePUCTUKHA JUCKPETHbLIX CUTHAJIOB

OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTUKY HENPEPHIBHBIX CIIyYalHbIX IPOIIECCOB (Cpe/iHee, CTaHOaPTHOE OTKJIOHEHHE,
JMCIIepCHs], TUWIOTHOCTh pacnpeneseHust). OneHKa CTaTUCTUYECKUX XapaKTePUCTHK JUCKPETHBIX CUrHanoB. OLEHKa CPeaHero
3HAYEHUsI ¥ JIMHEeHHOro TpeHaa. OlLieHKa CTaHAAPTHOrO OTKJIOHEHHS U qucriepcyu. ['crorpamma pacripesiesieHus: 3Ha4YeHUi
curHana. IIpumep: oLleHKa CTATUCTUYECKUX [IAPaMETPOB U IIOCTPOSHUE TMCTOrPaMMBI [IOCTIEI0BATEIbLHOCTH Kapuo
unTtepBasoB DKI.

Tema 5. /IuckpeTHbie OlIEHKH KOPPeJSINOHHBIX (pyHKIuUI

AgstokoppensiyonHas pyHkims (AK®D) u Boruricienue e€ oueHkr npu nudpoBoit oopadorke curnana. HopmupoBaHHast u
HeHopMupoBaHHas onleHKka AK®. Cmerénnas n HecmenéHHas orieHku AK®. B3anmnas koppensaumonsas gpyskuusa (BKP) u
e€ BeIUKMCIIeHHe ITpy LMpPOBOil 00padoTke curHana. HopmupoBanHast 1 HeHopMupoBaHHast orieHka BK®. Cveménnas u
HecMmelgHHas oueHk BK®. BK® u koapduuuent koppensauuu. [Tpumepst: onenka AK® curnana 931; koppesaoHHas
marputa D3I'; BK® curnanos cepaeyHoro purmMa 1 apTepuabHOrO JaBJICHHUS.

Tema 6. IlncppoBbie MeTOAbI CIEKTPAJIHHOT'0 AHAJIN3a CUTHAJIOB

YacToTHBIA MOAX0/ K aHAJIM3Y CUTHAJIOB. 334l U OCHOBHBIE MOHATHA, clieKTpanbHoro aHammsa (CA) cursanos.
Onpepenenue crieKTpaibHON mioTHocTH MotHocTH (CIIM) 11 ciryyas HerpepblBHOTO curHania. HenpepsiBHOE
npeobpazoBanue Pypwe, psabl Pypbe U AUCKpeTHOe MpeodpasoBanue Pypbe. AMIUTUTYAHBINA 1 (pa30BbIH criekTp. CriekTp
morHoctd 1 CIIM. Casizb mexay AK® un CIIM. Henapamerpudeckuie (Ha ocHOBe TipeoOpa3zoBaHust Pypee) u
napamerpudeckue Metoasl CA, JOCTOMHCTBA U HEJOCTATKH 9TUX ABYX Moaxo10B. IIpumeps mpumenenus meronos CJI B
npuoopax ¥ CUCTEMax MEIUIIMHCKOTO Ha3HAYEeHUSI.

Tema 7. CneKTpajibHbIil AHAJIN3 HA 0CHOBE JUCKPETHOro npeodpazopanus ®ypne

CBs13b MEXk/Iy HEIPEepbIBHBIM U IMCKPETHBIM ITpeoOpa3oBanusimu ®ypre. O6paTuMocTb AUCKpeTHOro npeodpasoBanus Pypee .
Auroputm ObicTporo npeodpazoBanusi Pypbe. CriekTpasbHash yTeuka 1 UCIOIb30BaHue OKOH. CTaTHCTUYeCKas yCTOWYMBOCTh
CHEKTPaJIbHOU OIIEHKU U METO/IBI €€ MOBBIIIeHUs. Tunuynas nociegoBateabHOCTh 3TanoB CA Ha ocHoBe BII®. [Tpumep:
UCCIIeOBaHME YaCTOTHOHM CTPYKTYphl curHaia I3

Tema 8. IlapameTpuyeckne MeTOAbI CIEKTPAILHOT0 aHAIN3A

Wnes napamerpudeckux MetonoB. Moaenu aBroperpeccuu (AP), ckonbasiiero cpeanero (CC) u aBToperpeccu -
ckomb3siero cpeanero u APCC. CtpyktypHele cxeMsl Mojieneil. XapakTtepHsle ¢hopmsbl ciekTpoB. CIIM as mogeneit APCC,
AP u CC. Metons! onienku napametpos AP moaemu. ITocienoBaTebHOCTh STANOB MOMTYYEeHHUs CIIEKTPATIbHBIX OLIEHOK C
nomoripio AP-metonos. Kputepuu Bribopa mopsiika MOJEIH.

Tema 9. OcHoBbI U POBOIi pUALTPAIMH CHTHAJIOB

Jluneiinbie nudposie GuabTpsl (LIP), ocHOBHBIE MOHsATHS U onpeaeieHus. O000IEHHOe pa3HOCTHOE ypaBHeHue LIPD.
Hepexypcusnsie (KNX) u pexypcusnbie (B1X) ¢punptpsl. LIP ¢ noctosHHbIMEU K03 dureHTamu 1 agantusHsie L{D.
Kinac-cuduxkanus LI® no BULy aMIUIMTY JHO-4YaCTOTHBIX XapaKTepUCTUK. IMITyIbcHas U iepexoaHas XapakTepuctuku Ld.
CrpyKTypHBIe cXeMbl (P POBBIX (PUIbTPoB. [IoHATHE PUIBTpaliy, KaK U3MEHEHHUsI YaCTOTHBIX CBOKCTB CUTHaA. Z -
npeoOpaszoBanue u nepeaatounbie ¢pyHkuuu LI®. Hymu u nosoca nepenatoyHor (pyHKIMK HA KOMIUIEKCHOM IIOCKOCTH.
Orenka ycronunBoctu LI®. [Tpumepst rcnionb3oBanus LD aist 00paboTKy GMOMEIUIIMHCKUX CUTHAIOB.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaloImUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOILIMXCs BBIIOIHAESTCS MO 33aHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperofaBaTesis, Ho 6e3
€ro HeloCpPeACTBeHHOro yyactust. CamocTosTeNbHast paboTa MOAPa3AeNseTcs] Ha CaMOCTOSITEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHEI, TaK U IPOPadOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HalIpaBJIeHHblE Ha 3aKpeTIeHNe 3HaHUi 1 OTPaOOTKY YMEHHI 1 HAaBBIKOB,
TOTOBATCS K TEKYLIEMY 1 IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

OpraHuzanys CaMOCTOSITENIbHON padoThl 0OYYAIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMH IOKYMEHTaMH,
y4eOHO-METOANYECKOH JIMTEPaTypOl 1 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

3 A
Crpanuna 5 u3 11. Il YH



IMporpamma auctuiiabl "CoBpeMeHHbIe TIPOrpaMMHBIE CpeCTBA 00pabOTKM OMOTeXHIYeCKHX AaHHBIX"; 12.03.04 "BroTexHmuecKkne cucteMsl 1
TEXHOJIOTUH".

[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb UTEPATYPHI, HEOOXOAMMON JJIs1 OCBOEHHUS JUCHUILIHMHLI (MO LyJIs1)

OcBoeHve TUCIUIUTHHBL (MOJIYJIsl) MPEAINOJIaraetT u3ydyeHue OCHOBHOM U JIOTIOTHUTEIbHON yueOHOM inTepatypsl. Jlutepatypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbCKUM OMJIeTaM B COOTBETCTBHM C NPaBWJIaMU T10J1b30BaHKs HayuHoi GMOIMOTeKOM.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

MATLAB API - https://www.mathworks.com/help/matlab/matlab_external/using-matlab-api-libraries.html
Oo6opynoBaHye TSl TPEHUHTa ¥ peaOuIUTaIny ¢ OUOTIOTHYecKoi oOpaTHOH cBsi3bio ?Peakop? - https://www.reacor.ru
Caiit ITY MATLAB - https://matlab.ru/products/matlab

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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IMporpamma auctuiiabl "CoBpeMeHHbIe TIPOrpaMMHBIE CpeCTBA 00pabOTKM OMOTeXHIYeCKHX AaHHBIX"; 12.03.04 "BroTexHmuecKkne cucteMsl 1

TeXHoJIoruu" .

Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Jlex1us - 3TO JIOTMYECKU CTPOIHOE, CUCTEMHOE, INIyOOKOe U SICHOE U3JI0:KeHHe y4eOHOro MaTepuaa.
HasnaveHne coBpeMeHHOI JIEKIIMY B y4eOHOM IIpOIiecce He B TOM, YTOOBI ITPEIOCTABUTh BCIO MH(OPMAIIUIO 110
TeMe, a YTOObI IOMOYb OCBOUTH (hyH/IaMEHTaIbHBIE IIPOOJIEMBI Kypca, OBJIaZeTh METOIAMH HAYYHOTO TIO3HAHM S,
TIPE/IIOKUTH HOBEHIINE TOCTMKEHUST HAy4YHOH MbIciu. B yue6HOM mporiecce JIeKIusl BBITOTHSIET
METOJJOJIOTMYECKYI0, OPraHMU3alMOHHYI0 ¥ MH(OopMalMoHHyI0 (bYHKIMU. B psizie cirydaeB jiekuus siBisiercst
OCHOBHBIM MCTOYHHKOM MH(OPMAIIMH, HAIPUMED, IPYA OTCYTCTBUHM yYEOHUKOB, YUEOHBIX IIOCOOUH MO HOBBHIM
KypcaMm. Jlekus pacKpbiBaeT MOHSATHIAHBIN amapar KOHKPETHOW 00J1acTH 3HaHWs, ee MPOOJIeMBl, JaeT IeIbHOe
TIpe/ICTaBJIEHUE O TIpeMeTe, TOKa3hIBaeT B3aMMOCBS3b C IPYTUMH JUCIMIUIMHAMU. Bee npyrue (popmbl yaeOHbIX
3aHSITHH - CEMUHAPBI, TAOOPATOPHBIE 3aHATHSI, KYpPCOBOE M IUIIJIOMHOE ITPOEKTHPOBaHUE, yueOHast PaKTHKa,
KOHCYJIBTAllMH, 324€Thl U 9K3aMEHBHI - CBSI3aHBI C JIEKIMEH, ONMpaloTcs Ha (hyHIaMEHTaIbHBIE TIOJIOXKEHUS 1
BBIBO/IBL.

IMPaKTUYIECKHE
3aHATHA

TepMuH MpaKTHUECKOE 3aHATHE HCTIONIB3YETCs B NIEJaroruke Kak poioBoe MOHSTHE, BKIII0YAoIIee TaKUe B,
Kak JJa0opaTopHyIo paboTy, yIIpaKHEeHHe, CEMUHAP B €r0 Pa3HOBUIHOCTSX. AYAUTOPHbIE MPAKTHUECKHE 3aHATUS
UTPalOT UCKIIOYUTEIIFHO BaXKHYIO POJIb B BHIPAOOTKE y CTYJEHTOB HABBIKOB IIPUMEHEHHsI IOy YeHHBIX 3HAHHUH 17151
peLIeHNs NPaKTHYEeCKHX 3224 B IIPOLIECCe COBMECTHOMN JEATEIbHOCTH C MPETIOAABATEISIMH.

[pakTryeckue 3aHATUS CITyKAT CBOEOOPa3HOU (POPMOI OCYIIIECTBIEHHUS CBSI3M TEOPUU C MPAKTHUKON. CTpyKTypa
MIPaKTUYECKUX 3aHATHH B OCHOBHOM OJMHAKOBA - BCTYIUICHHE ITPENOAABaTeIsl, BOIPOCH CTYIECHTOB I10
MartepHaiy, KOTOpbIii TpeOyeT ZOMOIHUTENbHBIX Pa3bsCHEHN, COOCTBEHHO IIPAKTHYECKast 4acTb,
3aKJIIOYMTENIBHOE CIIOBO IpernoaaBatest. PasHooOpasue BO3HUKAET B OCHOBHOM, COOCTBEHHO MPaKTHYECKOH
YacTH, BKJIIOYAIOLIEH pedepathl, JOKJIaIbl, AMCKYCCUH, TPEHUPOBOUHBIE YIIPaXKHEHNs1, pellieHHe 3a/1ad,
HaOMOOEeHHsI, SKCIIEPUMEHTHI U T. . OIBIT IOKA3bIBAET, YTO HEJb3s1 Ha MPAKTUYECKUX 3aHATUAX OrPaHHMIUBATHCS
BBIPAOOTKOM TOJIBKO NMPAKTUYECKMX HABBIKOB, TEXHUKOMW PEIleHHs 3a/1a4, TIOCTPOeHHs IpaprKOB U T. II.
CTyaeHTbl 1OJKHBI Beera BUAETh BeyIIyI0 UIeI0 Kypca U CBs3b ee C IPAKTHKOM. Llesb 3aHATHiA 10KHA ObITh
TIOHSTHA HE TOJIBKO MPeTiofiaBaTelio, HO U CTyIeHTaM. DTo NpHuaaeT y4eOHOi paboTe KU3HEHHBIN XapakTep,
YTBEPXKAAET HEOOXOIMMOCTb OBJIAJCHHS OIBITOM NMPO(EeCCHOHAIBHOM AeSTEIBHOCTH, CBA3BIBACT UX C ITPAKTUKOH
JKU3HU.

€aMoCTOSI-
TeJIbHas paboTa

CamocrositenbHas yuyeOHast paboTa npejcTaBieHa Takumu (popMaMu y4eOHOTo Mpoliecca, Kak JIEKIus1, CeMUHap,
MpaKTHYECKHUe 1 JTabopaTOpHBIE 3aHATHS, IKCKYPCHH, MOATOTOBKA K HUM. CTYIEHT JOJDKEH YMETh BECTH KpaTKue
3aIMCH JIEKIMIA, COCTaBIISITh KOHCIIEKTHI, IUIAHBI M TE3UCHI BHICTYTUICHUH, ITOAOUpATh JIUTEPATYpy U T.J.

Hayunast camocrositesibHast paboTa CTy/IeHTa 3aKJII0YaeTcst B €ro yJacTud B paboTe KpyKKOB Ha Kadenpax, B
Hay4YHBIX KOH(EpEeHIHsIX pa3HOro YPOBHs, a TAKXKe B HAITMCAHUK KOHTPOJILHBIX, HICTOPUI O0JIE3HH, KYPCOBBIX 1
BBITYCKHBIX KBaJM(DUKAIIMOHHBIX (JUTUIOMHBIX padot) padort. [TosoxurenbHOe 3HaUeHne HayYHOH paboThI
TIPOSIBIISIETCS B Psifie OOCTOSATENBCTB!

- OyIyIIve CrielMaIiCThl yYacTBYIOT B Ipoliecce 00bIBaHMsI HOBBIX 3HAHWIA;

- mpuoOpeTaemMble 3HaHHSI CTAHOBSITCS IIPOYHBIMU U LIeJIeHATIPaBJICHHBIMM;

- CTYZIEHTBI BUJAT [IPAKTUYECKHUE IO/l CBOETO TPYAa, UTO I(P(HEKTUBHO CTUMYJIMPYET

YX JaJbHEHIIYIo 1eATeIbHOCTD;

- IpUOOpETAIOTCs] HAYaJIbHBIE HABBIKK B HAYYHOM HCCJIEIOBaHNH.

Paznuyator crietyiommye ypoBHU CaMOCTOSITENbHON pabOTHI CTY/IeHTa: HU3KHH, CPeHUH, BHICOKUH. [J1s1 Kak1oi
CIIEMAIBHOCTY 1 TUCLMIUIMHBI pa3padaThiBalOTCS CBOM KPUTEPHH OIIEHKH AaHHBIX YpoBHEW. Benymwimu myTsiMu
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB SIBJISIOTCS] PENIPOIYKTUBHBIN, CAMOCTOSITENIBHBIA M TOMCKOBBIA. MOTHUBHI
caMo00pa30BaHMUS:

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

- MO3HaBaTeJbHbIE (POCT caMO0Opa30BaHMs);

- COLMAJIBHO - 3HAYMMBIE (CBA3aHHbBIE C peau3aliell HeaaoB U KU3HEHHBIX TUIAHOB, IPU3BAHUA).

Pazmuator cnenyioniye xapakTepbl 3HAHUMI:

- JIOKQJIbHBIH (He 00beIUHSIOTCS C JPYTUMH, OBICTPO 3a0bIBAIOTCS ? BO3pACTaeT yAEIbHBII BeC 3HAHUH,
yJIy4dIIaeTcs UX KayecTBO);

- HEJIOCTHHIN (3HaHUS IIIyOOKHe, IPOYHBIE, PA3HOCTOPOHHKE, YHUBEPCAIbHBIE).

YMenus paboTaTh C HICTOUHUKAMHU:

- HE CHCTEMAaTH3UPOBAHbI; CTYIEHTH MHOTO YHTAIOT, OOPAINAloTCs K JOHMOJHUTEIbHOM JIMTEepaType SMU30UIHO;

- CUCTEMATU3UPOBAHBI: YTEHNE BAYMUYMBOE; OTMEUAETCS INIABHOE; [EJIAl0TCS BBIUCKY;

- palMoOHaJIbHOE MPUMEHEHHE PAa3JIMUHbIX NCTOUHMKOB MH(OPMALIUK: aHATU3UPYET, COOTHOCHUT C MOCTABJIEHHBIMU
LeJISIMU U 33Ja4aMU.
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IMporpamma auctuiiasl "CoBpeMeHHbIe TIPOTrpaMMHBIE CpeICTBa 00padoTKM OroTeXxHIYecKrX AaHHBIX"; 12.03.04 "BroTeXxHIUecKre CUCTEMBI 1

TeXHoJIoruu" .
Bujg paéor MeToanuyeckue peKOMeHIalu
9K3aMEH OIVH U3 CaMbIX OTBETCTBEHHBLIX BHUIOB CaMOCTOHTeJ‘IBHOfI pa60TI>I, " B TO K€ BPEMs BO3MOXKHOCTb COKOHOMUTD

60JIbIII0E KOJIMYECTBO BPEMEHH B TIEPHOJ], CECCUH, €CIIM Ty MOArOTOBKY HaUMHATh 3a0J1aroppeMeHHo. OqHO 13
TJIABHBIX MTPABUJI - IIPEJICTABIIATH cede OOIIYIo JIOTHKY IIPeIMEeTa, YTO JOCTUIaeTCsl MPOpabOTKOM IIAHOB JIEKLIUH,
COCTaBJICHHEM OITOPHBIX KOHCIIEKTOB, CXeM, Ta0uuil. PakTHUeCKH OCHOBHOI BU[| TOJTOTOBKH K 9K3aMEHY -
?cBepThiBaHne? H60JBIIOro 00beMa MH(pOpMAaLK B KOMIIAKTHBIN BUJI, a TaK)XKe TPEHUPOBKA B €e ?pa3BepThIBaHUN?
(TIpuMephl K TEOPHH, BHIBEAEHHUE OTHAX 3aKOHOMEPHOCTEH U3 IPYrvX | T.1.). BiiageHnue sTHMu TeXHOJIOTUSAMA
obecrieunBaeT, oxajyii, Oosee MoJIOBUHH ycriexa. Tem Ooliee 4To npenojaBateb OOBIYHO 3aMeYaeT B TeUeHNe
ceMecTpa leJIeHaNpaBIeHHYIO MIOJrOTOBKY TaKOTO CTYJEHTA M MOKET MOOLIPUTH €ro TEM WJIM UHBIM CIIOCOOOM.
Hapno Take MpaBHIBHO pactipe/iesIuTh CHJIbl, HE TOJIBKO TOTOBSICh K CAMOMY 9K3aMeHY, HO M 1103a00THBIINCH O
JIOITyCKe K HeMy (YacTo 3TO XOpollee MocelleHNe 3aHsTHH, BHITOJHEHNE B HA3HAUSHHbIN CPOK MPAKTHUECKUX
3aJaHNM, aKTUBHOCTb Ha ceMHHapax). HakoHell, He0OX0qMMO BBISICHUTb YCJIOBHS ITPOBEAEHUH, CAMOTO
9K3aMEHAIMOHHOTO HCTIBITAHMUsI, UCTIOJIb30BAaB /ISl TOH 1IEJH MPEek/Ie BCEro KOHCYJIbTALMIO (XOTS MperojaBaTesb
OOBIYHO KacaeTcsl 3TOM TEMBI 3apaHee): KOJMUYECTBO U XapaKTep BOIPOCOB, (hopMa MpoBeaeHus (YCTHO WiIn
MTMCHbMEHHO), BO3MOKHOCTb MCIIOJIb30BaTh MIPY MOATOTOBKE Pa3IMYHbIe MaTePHUAIIBI U TOCOOMSI (TaOIIHILIBI, CXEMBI,
TETpajau JJIsl IPAKTUUECKUX 3aHATHH U T.1.).

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS ITepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 x pabovert mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6paSOBaTCHLHOFO nponecca 1no AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMIIOHCHTHI:

TTomertieHus [UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3MOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VuebHsie ayJuTOpUn IJIs1 KOHTaKTHOM pa60T1>1 C IpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJII)I

U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.

MynsTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHUBHBIC
(hopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydaltd MH(OOPMALMIO BU3YaIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB 1 yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH AJIs epeaun MHGOPMALMY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcie BEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHUs] BUPTYAJIbHBIX JIEKIIUI C BO3MOKHOCTBIO B3aMMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHHHIOB,
OpraHM3aLK KOJUIEKTUBHOM paboOTHI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI U1 OpraHu3aliun (pOpM TEKYHIETro U NpoOMeEKYTOYHOI'O

KOHTPOJIA;

- YBEJIMYEHHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoNIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 3J0POBbS
¢opm Mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIbHOCTH UX CAAYM:
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IMporpamma auctuiiabl "CoBpeMeHHbIe TIPOrpaMMHBIE CpeCTBA 00pabOTKM OMOTeXHIYeCKHX AaHHBIX"; 12.03.04 "BroTexHmuecKkne cucteMsl 1
TEXHOJIOTUH".

- MIPOJOJDKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOAMMOrO B MMCbMEHHOH (hopMe, - He Oonee 4yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popMme, - He
6osiee yeM Ha 20 MUHYT;

- MPOJIOJIKUTETFHOCTY BHICTYIUICHUS 00YJAIOIIEerocs Py 3aluTe KypCOBOM padOTH - He OoJjiee YeM Ha 15 MUHYT.
[Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 12.03.04

"BHOTEeXHUYECKHE CUCTEMBI M TEXHOJIOTUH' U MPO(IUTI0 TOATOTOBKY "MeauimHcKast Tomorpadusi: (pu3nYecKue MPUHIUITH 1
npudopocTpoeHue".
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IMporpamma auctuiiasl "CoBpeMeHHbIe TIPOTrpaMMHBIE CpeICTBa 00padoTKM OroTeXxHIYecKrX AaHHBIX"; 12.03.04 "BroTeXxHIUecKre CUCTEMBI 1
TEXHOJIOTUH".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.09 Cogpemetinvie npozpammHbvie cpedcmea 0opadomxu
OUOMeXHUUeCKUX OAHHbIX

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUI

HpO(l)I/II[b MOATOTOBKU:_MenuimHckas TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus1 o odpa3oBaresbHON nporpamme: 2023

OcHoBHas JuTepartypa:

Tarapuna, JI. I'. OCHOBBI IPOEKTUPOBAHKS 1 Pa3padOTKU MHPOPMALIMOHHBIX CHCTeM : yueOHoe rocodue / JL.I'. Tarapuna, 10.C.
IleBruna. - Mocksa : UHO®PA-M, 2024. - 211 c. - (Bricmee oopa3oBanue). - DOI 10.12737/1872684. - ISBN
978-5-16-017759-5. - Tekcr : anexTponHbiid. - URL: https://znanium.com/catalog/product/1872684 (nata oOpamuieHus:
05.05.2023). - Pexxum foctyna: 1o noanmucke.

Tomumpiza, O. JI. MH(pOpMaMoHHbIe cCHCTeMBI B TeXHOJIorny : yueOHoe mocodue / O.J1. [Nomupina, H.B. Makcumos, N.W.
[omos. - Mockga : POPYM : UH®PA-M, 2023. - 400 c. - (Brictiee obpazoBanue). - ISBN 978-5-00091-776-3. - Tekcr :
anekTpoHHsIil. - URL: https://znanium.com/catalog/product/1937939 (nata o6paruenus: 05.05.2023). - Pexum nocrymna: no
TTOJIITUCKE.

[puknanHas nHGOpPMaTHKA: CIIPaBOYHUK : yueOHoe rocodue / mox pen. B. H. Bonkosoii, B. H. IOpseBa. - Mocksa : ®uHaHCH
u Cratucruka, 2021. - 767 c. - ISBN 978-5-00184-055-8. - Tekcr : anekTponHsiid. - URL:
https://znanium.com/catalog/product/1831445 (nata obpamenus: 05.05.2023). - Pexxum gocryna: no noirmucke.

lonosHATEILHAS JUTEpPATYypa:

VHTerpupoBaHHbIe CHCTEMBI YIIPAaBJIeHUs] 00beKTaMu. BeTpoeHHbIe MH(POPMAIMOHHBIE CUCTEMSI : yueOHoe rnocodue / A.A.
I'puropees, E.A. Hcaes, A.®. Mopryhos, I1.A. Tapacos. - Mocksa : UHOPA-M, 2021. - 222 c. - (Beicmee o6pazoBanue:
Bakanaspuar). - DOI 10.12737/1171989. - ISBN 978-5-16-016511-0. - Tekcr : anextponHsiii. - URL:
https://znanium.com/catalog/product/1171989 (nara obpamenus: 05.05.2023). - Pexxum goctyna: no noanmcke.

Kapmanos, ®@. U. Craructuyeckie MeTo/isl 00pabOTKU IKCIIEPUMEHTAIBHBIX JAHHBIX C UCIOJIb30BaHUeM nakera MathCad :
y4ye6Hoe nocobue / ®. . Kapmanos, B. A. OctpeiikoBckuii. - Mocksa : KYPC : UHOPA-M, 2019. - 208 c. - ISBN
978-5-905554-96-4. - Tekcr : anexTponHbiid. - URL: https://znanium.com/catalog/product/1016017 (naTa oOpamieHus:
05.05.2023). - Pexxum foctyna: 1o rnoanucke.

JloryHoBa, O. C. O6paboTKa 3KCepUMeHTaIbHBIX JaHHBIX Ha DBM : yueGHuk / O.C. Jlorynosa, IL.IO. Pomanos, E.A. NnbuHa.
- 2-e u31., uctp. u jgo1. - Mocksa : UTHOPA-M, 2023. - 377 c. - (Beicuiee o6pazoBanue: Acnimpantypa). - DOI
10.12737/1064882. - ISBN 978-5-16-015870-9. - Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/2000875
(mata oopamenus: 05.05.2023). - Pexum ocTyma: 1Mo MmoJimcKe.
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IMporpamma auctuiiabl "CoBpeMeHHbIe TIPOrpaMMHBIE CpeCTBA 00pabOTKM OMOTeXHIYeCKHX AaHHBIX"; 12.03.04 "BroTexHmuecKkne cucteMsl 1
TEXHOJIOTUH".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.09 Cogpemetinvie npozpammHbvie cpedcmea 0opadomxu
OUOMeXHUUeCKUX OAHHbIX

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

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUU

Ipodunp noxrorokn: MenuimHckas Tomorpacdus: husrieckne NPUHIMOBE 1 OPUO0POCTPOeHHE
Kpamiugukaryst BEITyCKHUKA:_OaKataBp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo oOpa3oBaTesibHON nporpamme: 2023

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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