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1 Iesm ocBOEHMSI AW CIUIIJIMHBI

[enbto n3yueHus AUCUMIINHBL (Moayis) “Teopus u3MepeHuit” sBJISIETCS U3Y4€HNE OCHOBHBIX I10-
JIOKEHUH METPOJIOTHH, PA3JIMUHBIX METOJIOB BBISBICHUS, OLIEHKH U alllPOKCUMAIMK NOTPEIHOCTEN
PE3yJIbTaTOB PA3IMYHbIX BUJIOB U3MEPEHUM, aITOPUTMUYECKUE, TEXHOJIOTMUYECKUE U CTPYKTYpPHBIE
METO/bI MOBBIIEHNUS TOYHOCTH CPEJACTB U3MEPEHHUS.

2 MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl MOATOTOBKH 0akajaBpa

Jucuunnuna “Teopust u3MepeHui” OTHOCUTCS K AMCLHUILIMHAM 10 BBIOOpY BapUaTUBHOM 4a-
CTH JIUCLMILJIMH MaTEeMaTHYECKOI'o W €CTECTBEHHOHAy4yHOro 1ukia. Efl mpeamecTByloT mareMaTHKa,
¢bu3nka, XuMusl, SKOJIOTHs, UHPOPMATHKA, Ciel. HH(HOpMATHKA.

JlucuuiuinHa sIBJISETCs MPEeALIeCTBYIOIEH 1 HEOOXOIUMOM A U3yYeHUs TaKUX TUCLMIUIMH,
Kak: (pU3uKa, MaTeMaTuka, WH(pOpMaTHKa U WH(OPMAIIMOHHBIC TEXHOJIOTHH, (PU3NIECKHE OCHOBBI I10-
Jy4eHUs HHPOpMaLUK.

3uanus (YyMEHHS, BIaJCHUS), IOJYyICHHBIC NTPH M3YYCHUU AAHHOW MUCHUIUIMHBI OyayT HEO0O-
XOZMMBI JUIsl M3y4eHHs] JUCLMIUIMH/TIPAKTUK: METOAbl 00paboTku HH(popManuu, HU(PpPOBbIE U3MEPH-
TEJBHBIE YCTPOWCTBA, OCHOBHI MPOCKTHPOBAHUSI IPUOOPOB U CUCTEM, KOMIIBIOTEPHBIE TEXHOJOTHH B
pubOPOCTPOEHNH, OOHApYKEHUE U (PUIbTPALMs CUTHAJIOB B HEPA3PYLIAIOIIEM KOHTPOJIE.

3 Komnerenunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUILIMHBI (MoayJisi) “Teopusi n3MepeHnii” 1 MJIAHMPYeMble pe3yJabTaThbl 00y4eHus:

B pesynbrate ocBoeHus AucuMILIMHbL (Moayis) “Teopust usmepeHuil” oOydaroOLUICs J0KEH
o0Js1afaTh CIEAYIOIMMU KOMIIETEHIIUAMU:

CrpyKTypHBII
DIIEMEHT [Inanupyemble pe3yabTaThl 00yUeHUs

KOMIICTCHIINU

IIK-3 cnoco0HOCTHIO K MPOBEAEHUI0 H3MEPEHUIT U UCCIIeIOBAHUS PA3JINYHBIX 00bEKTOB 10
3aJaHHOU MeTOJHNKe

3Harh e Busl ommOOK pa3Iu4HbIX BUJOB U3MEPEHUN

e Bujabl TOYEYHBIX U UHTEPBAIBHBIX OLICHOK U3MEPSEMBIX BEJIMYMH IIPU
Pa3JIMYHBIX BUIAX U3MEPEHUN..

e CoBpeMeHHbIe NMPUEMBI 00PaOOTKH CIOXKHBIX CUTHAJIOB M M300paxe-
HUHI

YMeTs: e Ormpenenars OMMUOKK MPU PA3TUYHBIX BUJAX HM3MEPEHUN M OLCHU-
BaTh TOYHOCTb UX OIPEJEICHHUS

e (Co3naBaTh dJIEMEHTapHbIE MPOTrPaMMBI MO 00pabOTKe pe3yabTaToB
HKCIIEPUMEHTA C HCIob30BaHueM cpensl EXCEL

e CdopmynupoBath TPEOOBAHUS MO YBEIUUYEHUIO TOYHOCTH U TIO OTpe-
JICJICHUI0 ONTUMAJIBHOTO YHCIIAa W3MEPEHUN 4YMCIy WU3MEpPEHUU IpHU
00paboTKe pe3yabTaTOB IKCIIEPUMEHTA

Braners: e HaBbikamu paBUILHOTO O()OPMIIEHHUS IPOTOKOJIOB UCCIIEIOBAHUS .

e Happikamu npaBMIIEHOTO TpaduIeckoro opopMIIeHHS TPOTOKOJIOB UC-
cienoBanus B cpeae MATLAB.

e HasbIkamu paBUIIbHOTO Tpaduyeckoro opopMIIeHs TIPOTOKOJIOB HC-
CJIEZIOBAaHUSI B COOTBETCTBUU C COBPEMEHHBIMU CTaHIApTaMH.




4 CTpyKTYpa U cojlepKaHue AUCHUILIMHBI
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI cocTaBiisgeT 3 eauHull (108 yacon):
— xoumaxmuas paboma — 49,9 axao. wacos:
— ayoumopuas — 48 akao. uacos;
— gHeayoumopHas — 1,9 akad. yacos
— camocmosamenvHas paboma — 58,1 axao. uacos;
—  ¢hopma KoHmpoas — 3auem ¢ OYeHKoll, Kypcosas paboma

Pa3zgen /Tema Ce- Buabl yueOHoii padoThl, Camocrosi- Bua camo- DopmbI Koa m
AMCHMIITTMHBI MeC | BKJIIOYAasl CAMOCTOATE/b- | TEJIbHAs Pa- | CTOATENb- |TEKYIIEero u CTPYK-
TP HYI0 pa0oTy CTYyAeHTOB U | OoTa (B HOM NMPOMeXKY- | TYPHBIH
TPYA0EMKOCTH (B 4yacax) | akaj. yacax padoThbI TOYHOI'0 3JIeMeHT
JIeK- Jaa0. MPAaKT. KOHTPOJIA KoMIIe-
1107071 3aH. 3aH. ycmeBaemMo- | TEeHIMH
CTH
MesxyHapogHasi CHCTEMa €IUHUIL U e€ 0a30BbIC 5 2 4 10 Brinonnenue Exene-
eTMHHIBI (ITAJIOHEI). nabopatopHoOH JIeJIbHAs
paboThI 1 poBepKa
OO0u11e cBeeHus 0 MOTPEIIHOCTAX U criocodax CO3MAHME NPO- | pacyeron [IK-3- 3yB
UX HOPMHPOBKH. TPaMMHOro o y1abopa-
MPOAYKTa MO
TOPHBIM
®du3nyeckre orpaHuYeHs] Ha TOYHOCTh U3Mepe- TEMC 3aHATHA paboram
HUS (LIIYMBI).
OCHOBHBIE XapaKTEPUCTUKH CPEJICTB U3MEPEHUS
(mnama3zoH U3MepeHui, 1ieHa IeNeHus, TOpor
YYBCTBHUTEJIBHOCTH, TUHAMHUUECKUE XapaKTepH-
CTHKH, XapaKTEPUCTHKH HAJIEKHOCTH).
ANTrOpUTMUYECKUE METOJIBI MIOBBIIIEHUS! TOYHO- 5 4 8 12 Berinonuenue
CTH CPE/CTB U3MEPEHHUS. nabopatopHoi
paboThI
(TIOrperIHOCTH onpee/eHus PyHKIUN pacipe- CO3JIaHUE TIPO-
JIeNICHHS CITyYaiHbIX BETMYMH, TOTPELIHOCTH TPaMMHOTO
KOPPEIAIIMOHHOI0 aHAaJINu3a, IIOTPENTHOCTH CIIEK- OpoayKTa 1o
TPaJBHOTO aHAIIN3a H CIIOCOOBI MX YMEHBIICHUS, TeMe 3aHSATHS
pEerpecCHUOHHBIN aHAIIN3)




TexHOonornyeckre MeToIbl MOBBIIEHUS! TOYHO- 3 6 12 Brinonuenue
CTH CPEICTB U3MEPEHHUs (aHAIOTOBEIE U U(PO- nabopatopHoi
BbIe (DUIIBTPBI, CHCTEMBI C OOpaTHOH CBS3BIO, CH- paboThl
CTEMBI C OMOPHBIM CHUTHAJIOM, STAJIOHHBIE 00pa3- CO3/IaHHUE TIPO-
1BI). TPaMMHOTO
MPOAYKTa MO
TeMe 3aHSATH
CTpyKTypHBIE METO/IbI ITOBBIIIIEHHUSI TOYHOCTH Bremonnenne
cpenctB uzmepenns (AL u LIATL, ommOku 2 4 10 nabopatopHoi
KBaHTOBaHMUsI, U3MEPHUTEIbHBIC HHPOPMAIIHOHHEIC paboThI 1
CUCTEMBI). CO3/IaHHUE TIPO-
rPaMMHOTO
MPOIYKTa MO
TEeMe 3aHSATHU
Hogetimme MeToapI reHeparii 1 00pabOTKH CHUT- Brinonnenue
HajoB. OUIBTPHI U UX XAPAKTEPUCTUKU. TexHUKa 5 10 24,1 naboparopHoi
IIPUMEHEHUS BEUBIIETOB. paboThl 1
CO3/IaHHUE TIPO-
TPaMMHOTO
MPOIYKTa MO
TeMe 3aHSATHUS
HToro mo qucuuninHe 16 32 58,1 3aver ¢
OLIEHKOI,
KypcoBasi

pabota




5 OopazoBaTeabHbie 1 TH(POPMAITMOHHBIE TEXHOJIOTUU

Pe3ynbraT ocBoeHUs qUCIUILIHHEI «Teopust n3MepeHuin» — GopMHPOBAaHHE Y CTYAECHTOB KOM-
nerenuuu [1K-3, npeacrasmisromeii co0oi TMHAMHYHYIO COBOKYITHOCTh 3HAHWH, YMEHUI U HABBIKOB,
KOTOPYIO CTY/IEHT MOXET HPOJEMOHCTPUPOBATh IOCIE 3aBEPIICHHS JaHHON YacTH 0Opa30BaTeIbHON
IPOTPaMMBI.

Jns hopMupoBaHUS ITUX KOMIIETCHIMI U pear3aluy MpeyCMOTPEHHbBIX BUIOB Y4eOHOM pa-
00THI, B yueOHOM Tpoliecce B KauecTBE 00pa30BaTENIbHBIX TEXHOJOTHH HCHOIB3YIOTCS MPAOUUUOH-
HAA Y MOOY1bHO-KOMNEMeHmHOCHHAA TEXHOIOTUH.

YueOHbIe 3aHATHS IPOBOJATCS B BUJE:

1) Jexkmmii:

®  0030pHbIX — ISl CACTEMATU3AIMH 1 3aKPETUICHUS 3HAHUH 10 AUCIMIUINHE

®  uHGOPpMAYUOHHBIX — TSI O3HAKOMIICHHS CO CTaHIApTaMU M CIPaBOYHOM MH(popManueit

®  NpoOIeMHBIX — JUI Pa3BUTHUSL MCCIIEOBATEIbCKAX HABBIKOB M M3YYEHHUS CIIOCOOOB pEIICHUS
3ajad.

Jlekuu MPOBOATCA B MOTOYHBIX AyJUTOPUAX C MPUMEHEHHEM JIEMOHCTPAIHi, KOMITBIOTEP-
HBIX CUMYJISIIIUNA ¥ KOMITBIOTEPHBIX PE3EHTAIHH.

2) JlaGopaTopHbIX paGoT

B Tedenue n1abopaTOPHOTO MPAKTHUKyMa CTYACHT BBIOJIHIET PAOOTHI MO U3YYEHHUIO W BBIMOJ-
HEHHUIO 33JJaHUil 10 COCTABJICHHUIO aJrOPUTMOB M HANMCAHUIO IporpamMm. YacTHYHO AaHHBIE TpPEo-
CTaBIISIOTCS MPETIOIaBaTeNIeM, YaCTUYHO — MOJATOTABIUBAIOTCS CTYJCHTaMH BO BPEMsI CAaMOCTOSITEIb-
HOHU paboTsl. CTy/EeHTHI pa3JeneHbl Ha Opuraapl He Oonee 4-x yenoBek. [lepen HaduaoM BBITIONHEHHS
71a00paTOpHOI pabOTHI MpenoiaBaTeb JOKEH IPOBEPUTH JTOMAIIHIOK MOATOTOBKY CTyAeHTa. Jlaee
npernoaaBaTesb 00bICHSIET, KAKUM HHCTPYMEHTapHEeM HCIOJIb3YeMOro MPOTrPaMMHOTO ITakeTa HeoO-
XOJUMO BOCIIOJIb30BaThCS, yKa3blBaeT Ha HambOosee 3(h(PeKTUBHBIE METOJbI 00padOTKH HU3ydaemoro
Tuna JaHHbIX. CTYACHTHI BBIIOIHAIOT IPOrPaMMUPOBAaHUE, JETAI0T BHIBOJIBI.

B nporuecce 00yuenus ucnomnb3yrores: YueOHo-Brruncnurensueiii Llentp MI'TY, yHuBepcanb-
Hasl MHTETpUpOBaHHas cucTeMa KomnbioTepHoit MaremaTuk MATLAB (B 6a30B0ii KOMILIEKTAIUN).

6. YueOHO-MeTOqMYeCKOe 00ecneyeHne CaMOCTOSITeJIbHOM padoThl 00y4aKOIIMXCS.

IToaroroBka k 1adopaTopHbIM padoram

JlaHHBIN BUJ CaMOCTOSITEIbHONW PabOThI MPEANoIaraeT CaMOCTOSITEIbHYIO MPopaboTKy oOyda-
IOLIMMCS METOIMYECKOT0 OMMCaHUs 1a00paTOPHBIX padoT.

[Tocne mpoBeneHNsT KOMIBIOTEPHOI'O AKCIEPUMEHTa OOydarolMiics Ha OCHOBAaHUU METO/NYe-
CKOTO OIHCaHUs JTabOopaTOPHON pabOThl CaMOCTOSITENBHO MPOBOAUT OOpPaOOTKY MAaHHBIX M TOTOBUT
OTYeT 10 padoTe.

IIpumepnvie mpebosanus Kk omuemy no 1abopamopHuiM pabomam:

B otyer mo nabopaTopHoit paboTe TOHKHBI OBITh BKIIOUEHBI CIETYIOIINE MTyHKTHI:

— Ha3BaHME JJabOpaTOpHON PabOTHI;

—  11e7b paboTHI;

— OIIMCaHME MaTeMaTHYECKOW MOJIENIN UCCIIeyeMOTO OIS,
—  pe3yNbTaThl KOMITBIOTEPHOTO IKCIIEPUMEHTA;

— aHaJIU3 Pe3yNIbTaTOB PadOTHI;

—  BBIBOJIBL.

Tpebosanus k cooeparcanuio 0moeIbHuIX yacmeti omuema 6 1a60pamopHotl pabome:

Onucanue mamemamuieckou mooenu ucciedyemozo nosis. B nannom pazaene HeoOX0AUMO OIHU-
caTh MOJHYIO CHCTEMY (PM3UKO-MAaTeMaTUYECKUX YPaBHEHUH, MOJICIHUPYIOLINX HCCIEyeMOe MoJIe.

Pezynomameor komnvromeprozo sxcnepumenma. B 3Tom paszzene mpUBOISTCS HEMOCPEICTBEHHO
pe3yJbTaThl, MOJYyYCHHbIE B PE3yJIbTaTe KOMIBIOTEPHOTO MOICTUPOBAHUS ONpEACICHHbIC (3HAYCHUS
BEJWYUH, rpaduku, TaOIUIbl, quarpamMmbl). OOs3aTeIbHO HEOOXOAMMO OICHUTH 00JIACTh MPUMEHH-
MOCTH TIOJTy9E€HHBIX PE3yIbTaTOB.



Ananusz pezynomamos pabomsi. Paznen ordera JODKEH cOAep’KaTh MOAPOOHBIM aHAIM3 IMOJY-
YEHHBIX PE3YJIbTATOB, MHTEPIPETALMIO STHX PE3yJbTAaTOB HA OCHOBE (pru3mueckux 3akoHOB. Ciemyer
CPaBHUTb IOJIYYEHHBIE PE3yIbTAThl C U3BECTHBIMU JIUTEPATYPHBIMU JAHHBIMU, OOCYIUTh UX COOTBET-
CTBHE CYHIECTBYIOIIUM TEOPETHUECKUM MojaesiM. Eciu oOHapyXeHO HECOOTBETCTBUE IOIYYEHHBIX
pe3yabTaTOB U TEOPETUUYECKUX PACUETOB WJIM JIUTEPATYPHBIX JAHHBIX, HEOOXOJUMO OOCYAMTH BO3-
MO>KHBIE IPUYMHBI ITUX HECOOTBETCTBUH.

Bvi1600. B BbIBOJIE KPAaTKO M3JIAraroTcsl pe3ysbTaThl paboOThl, UX 3aBUCHUMOCTH OT YCIOBHH WM
BBIOPAHHOM pacuyeTHON MOJIENH, YKa3bIBACTCS X COOTBETCTBHE MM HECOOTBETCTBHE (PU3NUYECKUM 3a-
KOHaM M TEOPETUYECKUM MOJEINISAM, BOZMOKHBIE IPUYMHBI HECOOTBETCTBHSL.

IMoaroroBka Kk KypcoBoii padore

B Havane u3yuyeHHs MUCHMIUIMHBI IpenojaBaTeb NpeaaraeT o0yJaromuMcs Ha BBIOOp mepe-
YeHb TeM KypCOBBIX paboT. OOydaronuiicss CaMOCTOSITENBHO BEIONPAET TeMy KypcoBoi padoTsl. CoB-
MaJIeHUE TeM KYypPCOBBIX pa0OT Yy CTYIEHTOB OJTHOW y4eOHOW TPYIIIBI HE TOMTYCKAETCSI.

[Tocne BBIOOpa TEMBI IpenOAaBaTeIb (GOPMYIHUPYET 3aJaHuE 10 KYpCOBOM paboTe U peKOMEHIY-
€T TlepeueHb JUTEPATyphl JJIs €€ BBIMOIHEHUS. VCKIIIOUNTETbHO BaKHBIM SBIISIETCS HMCIIOJIb30BAHUE
MH(QOPMAIIMOHHBIX UCTOYHHKOB, & UMEHHO CUCTeMBl «/HTEpHET», YTO JacT BO3MOXKHOCTh 00ydYaro-
muMcst 60JIee TTOTHO U3JI0KUTHh MaTeprall IO BEIOPaHHOW UM TEMe.

B mpornecce HanmucaHust KypcoBOil paboThI, 0O0ydaromuiics TODKEH pa3o0paThes B TEOpETHYE-
CKHX BOIIpOcax H30paHHOW TEMBI, CaMOCTOSITEJILHO IMPOAHATU3UPOBATh NPAKTUYECKUNA MaTepual,
pa3o0path 1 000CHOBATH MPAKTUYECKUE MPEATIOKEHUS.

KypcoBas pabora nommkHa co/iepaTh BBEJCHHE C IIOCTAHOBKOM MOCTABICHHON 33a1a4u.

3aTeM cieayeT Mpe3eHTalusi ¢ PacCMOTPEHUEM 00JiacTel MPUMEHUMOCTH JaHHOW Lu(ppPOBOH
TEXHOJIOTHH.

[To nanuBUAYyansHOMY 3a1aHuio B rpadguueckom uHTepdeiice GUI B cpene MATLAB co3na-
€Tcs TeHepaToOp TECTOBBIX CHUTHAJIOB C aBTOMATUYECKUM ONpEACIICHHEM €ro (YHKIIMOHAIBHBIX Xapak-
TEPUCTHK U UX TOUEYHBIX OL[EHOK.

Crnenyromasi 9acTh KypcoBO# pabOTBI COJAEPKHUT MPOSKTHPOBAHNE (QMIBTPOB JJISI BBIICICHUS
U3 3alIyMJIEHHOTO CUTHaJIa HE0OX0IMMON MH(DOPMAIUH.

B 3axiroueHnn yka3pIBaeTCsS TECTOPOHBI KyPCOBOM pabOTHI, KOTOPHIE MOXKHO OTHECTH K MOHS-
THIO HOBU3HBI HAyYHON WIIM TEXHOJIOTMYECKON pabOThI.

Pabora 3akaHuYMBaeTCsl MPUIIOKEHHEM B BHJE JIMCTUHTA MPOTPAMM U COBPEMEHHOTO CITMCKA
UCMOJIb3yeMbIX UCTOUHUKOB. [IpenoaBarens, npoBepuB pabOTy, MOXKET BO3BPAaTUTh €€ Ui 10paboT-
KA BMECTE C MUCHbMEHHBIMU 3ameudaHusiMH. CTYIeHT JOJDKEH YCTPAHUTH IOJyYeHHBIE 3aMEYaHUs B
YCTaHOBJICHHBIH CPOK, TOCIIE Yero paboTa OKOHYATENbHO OLIEHUBAETCS.

KypcoBast pabota nomkna O0bITh opopmiieHa B cootBeTcTBUU ¢ CMK-O-CMI'TY-42-09 «Kyp-
COBOI1 IpoeKT (paboTa): CTpyKTypa, coepkaHue, O0IIre MPaBUIIa BBITOJTHEHUS U O()OPMIICHUS Y.

Ilepeyens Tem 1a00paTOPHBIX 3aHATHIA

1. Onenka xapakTepUCTHUKU CPEACTB U3MEPEHHS JTaOOPaTOPHOIo MpaKkTUKyMa 00IIero Kypca gpu-
3UKH.

2. JlaboparopHasi paboTa 1O METPOJIOTUYECKON 00pabOTKe pe3ybTaTOB W3MEPEHUS MEXaHHYe-
CKUX BEIMYHH

3. JlabopaTtopHas paboTa 110 METPOJIOTHIECKOW 00pabOTKe Pe3yIbTaTOB U3MEPEHUS JICKTPOMAr-
HUTHBIX

4. JlaboparopHas paOoTa 10 METPOJIOTUYECKON 00pabOoTKe pe3yabTaTOB U3MEPEHUS ONTHUECKUX
BEJIMYMH

5. JlabGopaTopHasi paboTa MO METPOJIOTHYECKON 00paboTKe pe3yabTaTOB U3MEPEHHUS pauallioH-
HBIX BCIINYNH

Ilepeyennb BOpPoCOB K JIA00PATOPHBIM 3aHATHAM

1) Xapaxmepucmukxu cpeocme usmepenus



1.1 Kakue xapakrepuctuku CHU sIBISAIOTCS OCHOBHBIMU?

1.2. Kak oHu ¢pu3nvecku 3a1ar0rcs’?

1.3. HazoBuTe Qu3nyeckue OrpaHUYEHHUs HA TOYHOCTh M3MEPEHHUs OOYCIIOBJICHHBIC 3aKOHAMH
(1)I/I3I/IKI/I " HAJIMYHUEM LITYMOB.

1.4. Yto xapakTepHu3ylOT XapaKTePUCTUKH CPEICTB U3MEPEHHUs (IMana3oH W3MEepeHuil, 1eHa je-
JICHUA, TOPOI' YYBCTBUTCIBbHOCTH, THUHAMUYCCKNUC XAPAKTCPHUCTHUKU, XAPAKTCPUCTUKU Haﬂé)KHO-
cTH)?

2) DYHKUUOHAIbHBIE XAPAKMEPUCMUKU RPOUECCA UIMEPEHUS U NOZPEULHOCIU UX ONPe)eleHUsl.

2.1 Ha3oBuTe TOUYEUYHBIC XapaKTEPUCTUKU (DYHKIIMNA pacIipeesieHus CIyYailHbIX BEJIMYUH U JTaid-
Te uM onpenaeneHus. Kak 3aBUCHT TOYHOCTH OmpezesieHus: ATUX (QYHKIUI OT MECTOMOIOKEHUS
OIpeeIIeMON BEIMUMHBI B IMAIla30HE U3MEPSIEMbIX 3HAUEHUH (XBOCTBI pacIipeieieHus], Moaa)?
2.2 HazoBuTe TOUCUYHBIC XapaKTEPUCTUKH KOPPEISIITUOHHBIX (DYHKIIMHA U TAaHTE UM OIPEIeIICHUS.
Kak 3aBHCHT TOYHOCTH OompeseneHus 3TUX (PYHKIHHA OT JJIMHBI BEIOOPKH, OT CETMEHTAIUU CHT-
Hana?

2.3 Ha3oBuTe TOYEUHBIC XapaKTEPUCTUKU CIIEKTPAIBHBIX (YHKIWH W JaiTe UM ONpPEICTICHHS.
Kak 3aBUCUT TOUHOCTH OmpeseNieHus: 3TUX (PYHKIUNA OT AJMHBI BEIOOPKHU, OT CErMEHTAllUU CHT-
Hana?

2.4 Ha3zoBuTe NIpUYMHBI HECOBNAACHUS JIMHUN NMPSMOM B 00paTHOI perpeccuu. UTo XapakTepu-
3yeT K03 puiment koppensun?

3) Texnonozuueckue memoovt noevlLLEHUA MOUHOCIMU cpedcme usmepenun

3.1 ®uibTphl U UX XapakTepucTuku. HazHaueHnue GuiibTpoB.

3.2 HepekypcuBHbIE U PEKYPCHUBHbBIE (PUIIBTPBL; UX IOCTOMHCTBA U HETOCTATKH.
3.3 IIpuBeauTe npuMepbl U3MEPUTEIBHBIX YCTAHOBOK C OTIOPHBIM CUTHAJIOM.
3.4 TapupoBKka 1 moBepKa U3MEPUTEIHHON TEXHUKH.

4) CmpykmypHruie Menoobl NOGbIUEHUA MOYHOCIU CPEOCM 8 UMEPEH U

4.1 HazoBute Texunueckue xapakrepuctuku AL u [TAIL
4.2 Korga nposiBISIOTCS OMTMOKA KBAHTOBAHUSA?
4.3 TIpuBenuTe NpUMeEpsl U3MEPUTENBHBIX HH(OPMALIMOHHBIX CHCTEM.

Tema5: Hogeiimme MeTo151 00pabOTKH CUTHAIOB

5.1 Korja ucnionb3yrorcs MeuaHHble U poOacTHbIE (QUITBTPHI?

5.2 Henocratku npeoOpa3oBanust Pypbe 1 ujaes UCIOIb30BaHUS BEHBIIETOB.
5.3 JIns xakux 1enei UCIoIb3yeTcs BEUBIIET CIEKTPaIbHbIA aHAIN3?

KypcoBas pabora.

CtpykTypa KypcoBoii paboTsl 0113Ka K (hopMaTy HAyIHOTO MCCIICOBAHUS

AHaJIOTWYHbIE 3314l CO CBOEW crenu(UKON pemarTcs npu pazpadotke GuUiIbTpoB A u300paxke-
HUM. 37eCh peraoTcs 3a/1a4l paclio3HaBaHUS N300paKeHUN U X CHEU(PUIECKUX CBOMCTB.

Ilepeuenb TeM K KypcoBoi padore

O06paboTka FIKCIIEPUMEHTAIBHBIX JAHHBIX B JIa00pAaTOPHOM IpaKTUKyMe 1o Gpusuke (pasaen

MGX&HI/IKa) " OIICHKA CTCIICHU UX JOCTOBCPHOCTU

O06paboTka FKCIIEPUMEHTATIBHBIX JaHHBIX B JIAOOPATOPHOM MpPaKTHUKyMe Mo Gu3uke (pas3aen

MOJIEKYJIsIpHasi (PU3UKA) U OLIEHKA CTETIEHH UX JIOCTOBEPHOCTH

O06paboTka SKCIIEPUMEHTATIBHBIX JAHHBIX B JIaOOPaTOPHOM MpPAaKTHUKyMe M0 Gpu3nke (pa3aen

3.HCKTpOMaFHCTI/I3M) " OIICHKA CTCIICHU UX NOCTOBCPHOCTU

O06paboTka SKCIIEPUMEHTAIBHBIX JAHHBIX B JIaOOPaTOPHOM MpPaKTHKyMe M0 Gpu3nke (pa3aen

JIa3CpHasia OHTI/IKa) " OICHKA CTCIICHU UX JOCTOBCPHOCTHU



. O06paboTka SKCIIEPUMEHTATBHBIX JAHHBIX B JIaOOPaTOPHOM MpPAaKTHUKyMe M0 Gpu3uke (pa3aen
KBaHTOBas MEXaHMKA) U OLIEHKA CTEIIEHU UX JJOCTOBEPHOCTH

. Onenka 0a30BOH JIMHUU TPeHA B PU3UUECKOM MPAKTHKYME.
TeMbl 17151 CAMOCTOSITEILHOTO U3YYeHHS

1. 3nakoMcTBO ¢ MmaTpuuHoi cucremoit MATLAB.

2. Pabota co crpaBKOi ¥ IPHUMEPaMHU.

3.CnenuanpsHas rpadguka. OnepaTopbl U GyHKIIUN

4.0Onepanuu ¢ BEKTOpaMu U MaTPULIAMHU.

5.MHoromMepHble MacCUBbI. MacCHBBI CTPYKTYpP. MacCUBBI STUEEK.
6.Yucnenusie metopl. O6paboTKa JTaHHBIX.

7. PaboTa ¢ cuMBOJIBHBIMH JIaHHBIMU. PaboTa ¢ daitnamu.

8. Ilogneprxka 3ByKoBO# crcteMbl CpencTBa paboTHI CO 3BYKOM.
9. 3nakomcTBO ¢ makeramu pacmupenuss MATLAB.



7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

Crpykryp-
HBII 3JIEMEHT
KOMIIETEHIINU

[Tnaaupyemblie pe3yiabTaThl 00Y-
YCHUS

OneHouHble CpeacTBa

IK-3 cnoco0HOCTBIO K IMPOBECACHUIO I/I3MepeHHﬁ U UCCJICAOBAHUSA PA3JINIHBIX 00bEKTOB 110 3aJJaHHOM MeTOoaUuKe

3HaTh MATLAB 14 IlepeyeHb TeM U 3aJaHMI 1JI51 MOJATOTOBKH K 3a4eTy ¢ OLEHKOM:
Signal Processing Toolbox; 1. OcCHOBHBIC MTOJIOKEHHSI METOI0B 00pabOTKH HH(POPMAIIHH.
Statistics Toolbox; 2. Coop u 00paboTka HH()OPMAIIHIH.
Control System Toolbox; 3. TexHosorus 00pabOTKU HHPOPMAIHH.
Wavelet Toolbox 4. Meroasl 00paboTKH HHGOPMALIUT
5. Omepanuu BBOJA M BBIBOJA WH(pOpMAIMK U3 0a3bl TaHHBIX.
6. ®ynxuuu INput and output 8 MATLAB.
7. @®opmatbl BBOJIA U BbIBOJIa HHGOPMAIUH.
8. ®yuxkuuu disp and fprintf 8 MATLAB.
9. Hcnonw3oBanue siueek maccuBoB B MATLAB.
10. O6parmienne u 0TOOpaKeHUE PIIEMEHTOB M aTPUOYTOB JIEMEHTOB Mac-
CHBa.
11. CoxpaHeHue CTPOK B MaCCUBax siu€eK.
12. BpemenHsle psijibl HH(GOPMAIIHH.
13. CranmoHapHbIe U HecTallOHAPHBIC BPEMEHHBIE PSIBI.
14. Tpu KOMIIOHEHTHI BPEMEHHOTO psijia: JeTepPMUHUPOBAHHAS, TIEPHOIHYe-
CKasl, Cly4daiiHasi KOMIOHEHTHI
15. HaxoxieHue BIOpPOCOB, KOTOPBIE TOJDKHBI OBITh HCKIFOUYEHBI U3 UCXOI-
HOT'O MacCHBa B COOTBETCTBHH C BRIOPAHHBIM IPABUIIOM.
16. IIpeobpazoBanue Oypse.
17. Metompl OIICHKHA TAPMOHUYECKON COCTABJISIONICH BPEMEHHOTO Psifa.
18. IlepuomorpamMmsl.
19. I'mcrorpaMMBbI pactipeieieHus CITyYaifHbIX BEJIMYHH U UX OLCHKH.
20. MeToibl OIIEHKH CITy4alHOM COCTaBIISIONIEH BPEMEHHOTO psja.
YmMmets Pa3pabatsiBaTh [IPOCTEUILINE IIpuMepHbI BADHAHT NPAKTHYECKOH YAaCTH 324€Ta ¢ OLEHKOM

IpOrpaMMHBIE MPOIYKTHl O OOHapy-
XKEHUIO J1e(heKTHBIX HEOAHOPOJHOCTEH

1. ITocTpouTh TUCTOTpAMMY TIO 33/IaHHOMY MAacCHBY JaHHBIX W ONPEICTUTH €€
TOouYeuHble OolleHKHU B cpesie EXEL.




CrpykTyp-
HEIHA DJIEMEHT
KOMIIETEHIIN U

[Tnaaupyemblie pe3yiabTaThl 00y-
YCHUS

O1eHOYHEIE Cpe€acTBa

B CHTHaJIe

Pa3pabarpiBaTh  IpOrpaMMHEIC
IOPOAYKTHl M0 OOHAPYXKEHHIO Ae(heKT-
HBIX HEOJHOPOJHOCTEH C IOMOIIBIO
BEUBJIET TEXHOJIOTUI

2. [TocTpouTh THCTOTpaMMy IO 33IaHHOMY MAacCHBY JaHHBIX U OMPEACIUTH ¢
To4euHble onieHKu B cpeae MATLAB.
3. TlocTpouTh JIMHUIO PETPECCHH IO 33JIaHHOMY MAacCHBY JAHHBIX U OIpeEJe-
uTh e€ xapakTepuctuku B cpene MATLAB.
4. IToctpouthb TpadKk KOPPEISIUOHHONW (YHKIMH 10 33JJaHHOMY BEKTOPY 3Ha-
YCHUH U ONpEACINTh ¢€ TOUeuHbIe XapakTepucTtuku B cpene MATLAB.
5. Iloctpouts rpadvk PyHKIMU CHEKTPAIbHON MOIIIHOCTH
6. BrimonHUTH omepainuio CBEPTKHU AN 3alaHHBIX JIBYX BEKTOPOB U3
Habopa:
y=[24499664] x=[12 32 1]; y=[43660812] x=[13 4 31];
y=[43660812] x=[134 31]; y=[35264619] x=[-1020 -1];
y=[71265602] x=[12321].
10 33IaHHOMY BEKTOPY 3HAUYCHUH U ONPEACTUTH €€ TOUCUHBIC XapaKTePUCTHKU
B cpene MATLAB.

Bnanets

[IpakTHYecKMMHU HABBIKAMU CO-
31aHUs] TPOTPAMMHOI0 MPOAYKTa IO
oOHapykeHuro u guisTpanuu 2D, 3D,
4D curHaJioB B Hepa3pylIarolleM KOH-
Tpoe

OCHOBHBIMH OLIEHOYHBIMH CPEACTBAMHU IJIAHUPYEMBIX PE3YJIbTaTOB 00yUeHUs
JTAHHOTO pa3ziefia ciayart JJabopaTopHble pabOThl U MHIUBUAYaJIbHbBIE 3a1aHUS
KaXJI0r0 ceMecTpa.
IIpumepsl HHAMBHAYAJIBHBIX 3aJaHUM.
1. Coznanue nporpamMmsl MOJIEIUPOBAHUS HHPOPMAIIH C JETEPMUHUPOBAH-
HOH, IEPUOANYECKOM, CIlydalHON COCTaBIIAIOLIEH

1) BBona u BeiBos1a MH(GOPMAITUH U3 0a3bl JaHHBIX.

2) OOpaieHre U OTOOpakeHUE 3JIEMEHTOB U aTpUOYTOB 3JIEMEHTOB

MacCHBa.

2. CoxpaHEHHUE CTPOK B MacCHUBax SYEEK.
3. Coznanue nporpaMMbl UCKIIOYEHHS BBIOPOCOB U3 BPEMEHHOTO psija.
4. Co3naHue mporpamMmbl BBISIBJICHHS M aHAIW3a CIy4YalHBIX COCTABIISIOIINX
BPEMEHHBIX PSJIOB.
5. Cozanue nporpamMmsl BBISIBICHHS U aHAJIM3a NEPUOJUYECKUX COCTaBIIAIO-
HIMX BPEMEHHBIX PS0B
IIpumepHBbIe TeMBbI A5 3AIHUTHI J1a00PATOPHBIX 3aJaHUH




CrpykTyp-
HEIHA DJIEMEHT
KOMIIETEHIIN U

[Tnaaupyemblie pe3yiabTaThl 00y-
YCHUS

O1eHOYHEIE Cpe€acTBa

OCHOBHBIE TIOJIOKEHHUSI METOI0B 00pabOTKN HH(POPMAIIH.

Co6op u 06pabdoTka nHGOpMaIUK

®yukuuu Input and output B MATLAB.

Oyukiuu disp and fprintf 8 MATLAB.

Tpu KOMIIOHEHTHI BPEMEHHOTO psijia: IeTepMUHUPOBAHHAS, TIEPUOTUYC-
CKas, ciay4aiHas KOMIIOHEHTBI

6. HaxoxmeHnue BHIOPOCOB, KOTOPBIE TOJKHBI OBITH UCKIIFOUSHBI U3 UCXO/I-
HOTI'0 MaccHBa B COOTBETCTBUHU C BBIOPAHHBIM IPABUIIOM.

7. Metoabl OIIEHKH TapMOHHYECKOM COCTABIISIONICH BPEMEHHOTO Ps/Ia.

8. T'mcrorpammsl pacripesieieHus ClydyailHbIX BEIMYMH U UX OLIEHKH.

9. MeTo/bI OLIEHKHU CITy4aifHON COCTaBISIONIEH BPEMEHHOTO psija

TeMbl 1151 caMOCTOATEIbHOI PadoThI.

1. 3nakomctBO c unTepdeiicom MATLAB.

2. Hacrtpoiika MATLAB nis s dexTuBHOr0 10CTYyNa K TaHHBIM U UX
nanpHeunIe oopadboTke.

3. 3HAKOMCTBO C MHCTPYMEHTAJIbHBIMU BO3MOKHOCTSIMHU UHTEp(etica,
MO3BOJISIOMIMMH IPOU3BOANTE BEIYUCICHHSI, UMITOPT/9KCIOPT U peaK-
TUPOBaHME JAHHBIX, UX rpauuecKoe MpeICTaBIeHHeE.

4. 3HaKoMCTBO ¢ 0a30BBIMH KOHCTPYKIMSIMHU SI3bIKa POTpaMMHUPOBAHUS
MATLAB —11uKJIBI, YCIOBHBIE ONEPATOPHI, KIIOUEBBIE CIIOBA.

5. Uccnenoanue Bo3moxkHocteit MATLAB s nosblimenust 3¢ dextus-
HOCTH BBIYMCIIUTEIbHBIX AITOPUTMOB.

6. M3yueHne BCTPOCHHBIX (DYHKINH, pEATU3YIOINX KIIACCHIECKHUE YHC-
JICHHBIE METO/IBI 110 peIIeHUe YpaBHEHHUM, HHTEPIOIALNY, YUCICHHOMY AU -
(hepeHIIMPOBAHNIO U HHTETPHPOBAHHIO.

arONE




0) Iopsinok nMpoBeaeHNs] MPOMEKYTOUYHOM ATTECTALMHU, IOKA3ATEIM U KPUTEPUHU OLEHUB -
HHSA:

[IpomexxyTouHast arrectanys MO AUCHUIUIMHE BKIKOYAET TEOPETHUYECKUE BONPOCHI, MO3BOJISAIO-
M€ OLCHUTh YPOBEHb YCBOCHHS OOYYAIOIIMMUCS 3HAHUM, U MPAKTUUYECKUE 33aJaHHS, BBIIBISIONINE
CTeneHb chOpMUPOBAHHOCTH YMEHUH U BIIaJICHUI, TPOBOIUTCS B (popMe 3aueTa ¢ OLEHKOI.

3a4er ¢ OlleHKOIl 110 JaHHOW JAUCHUIUIMHE MPOBOAUTCS B YCTHOH (hopMme mo Omieram, Kak bl
13 KOTOPBIX BKJIFOYAET OJJUH TEOPETUUYECKUN BOIIPOC U OAHO MPAKTUUECKOE 3a/1aHHE

KypcoBasi pa6oTa BbIOIHAETCS 00YYaIONMMCS CAMOCTOSTENIFHO 101 PYKOBOACTBOM Ipeno/ia-
Bares. [Ipu BEINOTHEHUHN KypCOBOM paboThl 00yUaroluiics JOHKEH M0Ka3aTh CBOE YMEHUE padoTaTh
C HOPMAaTUBHBIM MaTEpUAIOM U JPYTUMU JIUTEPATYPHBIMU UCTOYHUKAMU, a TAKXKE€ BO3MOYKHOCTb CH-
CTEeMaTU3UPOBaTh W AHAIU3UPOBATH (HAKTUUECKUH MaTepuag U CaMOCTOSITEIbHO TBOPYECKH €ro
OCMBICIIUBATb.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema ¢ OUEHKOU

— Ha OLICHKY «OTJMYHO» — 0Oydarouuiics MoKa3blBaeT BBICOKMH ypOBEHb c(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.€.luPpoBYyI0 00pabOTKYy CUTHAJIOB MPEACTABISAET KaK CTPYKTYPUPOBAHHYIO CUCTEMY
3HaHUi, croco0eH pa3pabaThiBaTh MPOrpaMMHbIE MPOIYKThI 0 (GMIBTPALUU U CHKATHIO HH(pOpMAIIU-
OHHBIX [TOTOKOB, UMEET MIPAKTUUYECKHE HABBIKU MOJCOCTUHEHUSI COBPEMEHHON anmnapaTypbl K KOMIIb-
IOTEPHBIM CUCTEMaM.

— Ha OLEHKY «XOPOIlN0» — OOYyYaroUIHiics MOKa3bIBAaCT CPEIHHUN ypOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIHH, T.€. CIOCOOEH MPOEKTUPOBAThH pa3ivyHble HU(POBbIE GUIBTPHI 10 perJaMeHTHPOBaH-
HBIM XapaKTepUCTUKaM, 00J1a/1aeT NPaKTUYECKUMHU HaBbIKaMU CO3/1aHUSI IPOIPAMMHBIX IPOAYKTOB IIO
OIPEJICJIEHUIO PA3JIMUHBIX XapaKTePUCTUK CHUTHAJIOB JI0 U MOCIe GUIBTPaLuN

— Ha OLEHKY «Y/0BJIETBOPHUTEIbHO» — O0YJarOIIUICS MOKAa3bIBAET MOPOTOBBIN YPOBEHb Chop-
MHUPOBaHHOCTH KOMIETEHIUH, T.€. 3HAET POJib U 33a4K IH(POBOI 00pabOTKU CUTHANIOB, YMEET OIpe-
JeNATh (YHKIMOHAIbHBIE XapaKTEPUCTUKU CUTHAJIOB U OLIEHMBATh TOYHOCTh UX ONpe/esieHus , o0ma-
JlaeT KOMITBIOTEPHBIMU HaBBIKAMU pa3pabOTKH MPOTpPaMM M0 CHEKTPaIbHOMY aHAIMU3Y U IPOEKTHPO-
BaHUIO (PUIBTPOB

— Ha OLIEHKY «He 3a4TeHO0» — pe3y/bTaT 00yueHUs! He JOCTUTHYT, 00y4aroIuiicsi He MOXKET Oo-
Ka3aTh 3HaHUS HA YPOBHE BOCIIPOM3BEACHUS U 00bsACHEHUS MH(OpMaLUY, HE MOXKET IOKa3aTh UHTE-
JIEKTyaJIbHbIE HaBBIKU PELIEHUS MPOCTHIX 3a/1a4.

Kpurtepun onenkn KypcoBoi padorsl:

— Ha OLIEHKY «OTJIHYHO» — O0YyYaroUIuiics MOKa3bIBa€T BHICOKUN ypOBEHb C(OPMUPOBAHHOCTH
KOMIIETEHIINH, T.€., TO €CTh CIOCOOEH Cpa3y IO 3aJaHUI0 MPEnoAaBaTeNsl U3MEHUTh MPOTPaMMHBIN
MPOJYKT; CO3/IaHHAs UM TMPOTrpamMma XOpPOIIO CTPYKTYpUpPOBaHA M OONaNaeT AOCTATOYHO BBICOKUM
OBICTPOICHCTBHEM

— Ha OIICHKY «XOpPOII0» — OOYYaIOUIUIiCs MOKa3bIBae€T CPEAHHUI YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIHH, T.€. ¢ momoribio help cuctembr MATLAB MOKeT caMOCTOSITEIbHO U3MEHHUTD aJITOPHTM
MPOrpaMMBbI 110 33JaHUI0 TIPEToAaBarens, OH MOHUMAET MPOLECChl MPEoOPa30BaHUs CUTHAIOB B pa3-
pabaThIBaEMOI UM CHCTEME.

— Ha OIICHKY «Y/AOBJIETBOPUTEIbHO» — 00yUJaIONIUICS TTOKAa3bIBA€T IOPOTOBBIA YPOBEHH CHOP-
MHPOBAaHHOCTH KOMIIETECHIINH, T.€. pa3padaTpiBaTh MPOCTEUININE TTPOTPAMMHBIE TIPOYKTHI IO OOHAPY-
KEHHIO 1e(PeKTHBIX HEOAHOPOJHOCTEH B CUTHAJIE.

— Ha OIICHKY «HEeY10BJIETBOPUTEIbHO» — PE3yIbTaT OOYUYCHHs HE JOCTUTHYT, 00yJaIOIUIACs HE
MOJKET JaTh 00BICHEHUH IO UM CO3/IaHHBIM TPOTPAMMHBIM MPOTYKTOM.



8 YueoHo-MeTOIHYECKOEe H HH(OPMALHOHHOE 00ecnedeHne TUCIUTINHBI (MOIXYJI5)

8.1 OcHoBHas uTEpaTypa
11. Metponorus : yueOnuk / O. b. baBbikun, O. @. Bsuecnasosa, [[. [I. ['pubanos [u ap.] ; mox
obmr. pen. C.A. 3aiinieBa. — 3-e u3., nepepad. u non. — Mocksa : POPYM : UTHOPA-M, 2020. —
522 ¢. — (Bricmiee ob6pazoBanue: bakamaspuar). - ISBN 978-5-00091-474-8. - TekcT : 2JIEKTPOHHBIH.
- URL: https://znanium.com/read?id=357461 (nara ooOpamenus: 17.11.2020). — Pexum mocryma: mo
TIOJIITHCKE.

I'pubanos, /1. JI. O6mas Teopus usmepennii: Monorpadwus / JI.{. ['pudanos. - Mocksa : HUILI
NH®PA-M, 2015. - 116 c. (Hayunas mbicinp) ISBN 978-5-16-010766-0. - Tekct : 3neKTpOHHBIH. -
URL.: https://znanium.com/read?id=159009 (mara oGpamienus: 17.11.2020). — Pesxkum gocTyma: o
TIOJIITHCKE.

8.2 JlonosinuTeIbHAS JIMTEPATypa

[Tyxapenko, FO. B. Merponorus, cranaaptuzanus u ceprudukanus. VHTepHEeT-TeCTHpOBaHKE
0a30BbIX 3HaHUH : yueOHOe mocobue / 0. B. ITyxapenko, B. A. Hopun. — 3-¢ usn., crep. — CaHKT-
[TerepOypr : Jlanb, 2019. — 308 c. — ISBN 978-5-8114-2184-8. — TekcT : anexTpoHHbIii // JlaHb :
3JIeKTpOHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/reader/book/111208/ (mara 06-
pamenus: 17.11.2020). — Pexxum goctyma: aJis aBTOpU3. MOJIb30BATENCH.

8.3 MeToanyeckue yKkazaHus

Opacrtos, B. E. Metpounorusi, crangaptusanus u ceptudukanus: Yuednoe nocoodue / B.E. Opac-
TOB. - Mocksa : @opym, 2017. - 208 c. (Bricmee oopazoBanue). ISBN 978-5-91134-193-0. - Texkcr :
anektpouubiid. - URL: https://znanium.com/read?id=320779 (xara obpamenus: 17.11.2020). — Pexum
JOCTYIIA: 110 TOJAIIHCKE.

r) [Iporpammuoe odecnieuenne 1 UHTEepHET-pecypcebl:

IIporpamMmMHoe obecnevenue

Hanmenosa- Ne norosopa Cpoxk nelicTBUS JTUIICH3UH
uue 10 -
MS Windows
7 Professional (s J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows
7 Professional (mns J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
2007 FIX’I (?fessigrgllce Ne 135 ot 17.09.2007 0eccpouHo
7Zip CBOOOJHO PacHpOCTPaHIEMOE 0eccpoyHO
FAR CBOOOJHO PacHpPOCTPaHIECMOE 0eCcCcpoOYHO
MathWorks
MathLab  v.2014 K-89-14 ot 08.12.2014 6eccpouHo
Classroom License
IIpodeccnonanbubie 6a3bl JAHHBIX U HH(OPMaLIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlka
HanunonannHas WH()OPMAIIMOHHO- URL:
aHAJINTHYECKass CHCTeMa — POCCHMCKHMI HMHIEKC hitps://elibrary.ru/proiect risc.asp
Hayyroro uurtuposanus (PUHIL)



https://znanium.com/read?id=357461
https://znanium.com/read?id=159009
https://e.lanbook.com/reader/book/111208/
https://znanium.com/read?id=320779
https://elibrary.ru/project_risc.asp

[TouckoBass cucrema Axkamemus Google
(Google Scholar)

WNudopmannonnas cucrema - EnuHoe OKHO
J0CTyIa K MHOOPMAIIMOHHBIM pecypcam

DJeKTpOoHHBIE pecypchl Oubmuoreku MI'TY http://magtu.ru:8085/marcweb2/
um. .M. HocoBa Default.asp

MexayHaponHas 6a3za  MOJHOTEKCTOBBIX
XKypHaioB Springer Journals

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

http://link.springer.com/

9 MaTepuajibHO-TEXHUYECKOE o0ecnevyenne JUCHUIIMHBI(MOIYJIs1)
MatepuraabHO-TEXHHUYECKOE 00ECTICUYeHIE TUCITUTUINHBI BKITFOYACT:

JlexumonHast aynutopusi: MyabTUMEIUIHHBIE CPEACTBA XPaHEHUs, MIepeaul U MPEICTABICHUS
nH(OpMAaIUY C BBIX0JIOM B MIHTEpHET

YueOusie aynutopuu. Kmaccel YueOHo-Beruucnurensueii Llentp MITVY: Ilepconanbhbie
komrbioTepsl ¢ makerom MSOffice, Excel, makerom MATLAB 14 , ¢ BeixogoMm B HTEepHET.

Aynuropuu Ui TPYNIOBBIX U WHAUBUAYAIbHBIX KOHCYIbTAIUH, TEKYIIETO KOHTPOIS U IpPO-
MEKYTOYHOM aTTecTalui BKIOUaroT: [lepconanbubie kommbioTepsl ¢ makerom MSOffice, Excel, na-
ketoMm MATLAB 14, c Beixogom B aTEpHET

AynuATOpUH IS CaMOCTOSITEIIBHON pabOTHI ¢ BBIXOJOM B MHTEpHET W C JOCTYIIOM B JJIEK-
TPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO0 Cpely yHHBepcutera: IlepcoHanbHble KOMIBIOTEPHI C
naketom MSOffice, Excel, ¢ Beixonom B MHTEpHET

[Tomemenue ans XpaHeHus: U NPOPUIAKTUIECKOT0 OOCIy:KUBaHUs Y4eOHOTO 000pyHAOBaHUSA:
CTeIUIaXHU, CeidBI I XpaHeHHUs yuyeOHOro 000pymoBanus. HCTpyMEHTHI JUIsl peMOHTa 000pyI0Ba-
HHUA.


https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
http://link.springer.com/
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