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PABOYASA MPOMPAMMA YYEBHOW OAUCLUMNNUHDI
61.0.13 Lndposas obpaboTka curHanos

1. Koa n HaumeHOBaHMe HanpaBieHUs NOArOTOBKMU:

02.04.03 MaTtemaTunyeckoe obecrneyeHne 1 agMMHUCTPUPOBAHNE
MH(POPMALMNOHHBIX CUCTEM

2. Marncrtepckasa nporpamma: YnpareHne NpoeKkTMpoBaHneM 1 paspaboTkom
MHPOPMALNOHHBLIX CUCTEM

3. KBanudukauums (cteneHb) BbINYCKHUKA: MarncTp

4. dopma oby4eHuUA: oyHas

5. Kachegpa, oTBevarLwas 3a peanmsaumio QUCLUUNIIUHDbI:

nporpaMmmHoro obecnevyeHns n agMUHUCTPUPOBAHNSA MHAPOPMALIMOHHBIX CUCTEM

6. CoctaButenu nporpammbli: Kpbikko U.B., K.T.H, C.H.C.

7. PekomeHpoBaHa: HMC cakynbTteTa oT 17.03.2025, npoTtokon Ne 6

8. YuebGHbIn roa: 2025/2026 CemecTtp(bl): 3



9. Llenn n 3apaym y4e6HON AUCLUMUNTIUHDI:

Llenb wm3yyeHuMs AMCUMNAWUHBI: M3yYeHME MaTemMaTU4yecKMx MeTOOOB OnMcaHus
CUrHanoB B KOMMbKOTEPHOM cpeae, BblpaboTka HaBLIKOB MOMCKa, (QOPMYIIMPOBKM U
peleHns akTyanbHblXx npobnem dyHAaMeHTanbHOM M NPUKNAgHON WHGOPMATUKMA U
MHGOPMAaLMNOHHBIX TEXHOMNOMMN.
3agaym y4yebHOM AMCUMNNUHBI: U3yvYeHne MEeTOAOB AUCKPEeTM3auMuM CUrHamna M OYMCTKU
curHana oT LyMOB, PeLleHne TUMOBbIX 3ad4ay C Y4eTOM OCHOBHbIX MOHATUM M OBLMX
3aKOHOMEPHOCTEN, NPUMEHEHNE CUCTEMHOrO Noaxoda U MaTtemMaTU4eckux MeTodoB Ans
dopmanusaumm  NpuKNagHblXx  3agady, ocyuecTtBneHve Bblbopa  COBpPEMEHHbIX
MaTeEMaTMYECKMX WMHCTPYMEHTamnbHbIX CPeacTB Ansd o6paboTkM M3yvaeMblX OaHHbIX B
COOTBETCTBUM C MOCTaBMNEHHOW 3ajaden, aHanua u WHTepnpeTauus nonyvYeHHbIX
pe3ynbTaToB.

10. MecTo y4yeb6HOM aucumnnuHbl B cTpyktype OOI: yyebHaa aucumnnmHa oTHOCUTCS
K obs13aTenbHON Yactn bnoka 1.

11. TMMnaHupyemble pe3ynbTaTbl O0y4YeHUss no AucuunnuHe/mMoaynio (3HaHUSA,
YyMEeHUsl, HaBblKM), COOTHECEHHble C nnaHupyemMbiMu pe3yribTaTaMu OCBOEHUS

oGpa3oBaTenibHOWN NporpamMmbl (KOMNEeTEHUMAMUN BbINYyCKHUKOB):

Kopn HaseaHwne Koga(bl) MugukaTop(bl) lMnaHnMpyemble pesynbTaTbl 00y4YeHUus
KOMNeTeHuun
OrllK- OlK- | PeliaeT TMnoBble 3agavn | 3HaThb:
1 Cnoco6eH HaxoauTb, 1.1 C Y4ETOM OCHOBHbIX -NPUHLAMBI n3yyeHns CMOXHbIX
dhopmynunpoBatb 1 MOHATUI U 0OLLMX cuctem
pellaTb aKkTyanbHble 3aKOHOMEPHOCTEN, -cnocobbl NoCTPOEHNSA
npobnembl chOpMyNNpPOBaHHbIE B MaTeMaTU4eCKux Mogenen pearnbHbIX
dyHOaMeHTanbHon pamkax 6a30BbIx cucTem
N NpUKnagHomn ONCUMNIIMH MaTeMaTUKK,
NHGOPMATUKM 1 NHGOPMATUKN 1 ymeTb:
NHGOPMALIMOHHBIX €CTECTBEHHbIX HayK -OCYyLLECTBNSATb MHAOPMALMOHHbIN
TEeXHOMNOrnM MOMUCK C UCMOMb30BaHWEM OTKPbITbIX
OlK- | NpumeHsAeT CUCTEMHBIV WUCTOYHUKOB MHGOpMaL MK
1.2 NoAXoA K -cucTemaTmanpoBaTtb 1 0606wWaTb
MaTemMaTtuyeckue Metoapl | MHAOPMaLUMIO NO TeMe nccnefoBaHns,
ans dopmanusaumm
npvKnNagHbIX 3agad BNageTh:
- crneunanmanpoBaHHbIMU
OlK- | OcywecTBnsaeT BbIGOp nporpamMmHbIMu npogykramu,
1.3 COBPEMEHHbIX OPVEHTUPOBAHHbLIMN Ha
MaTeMaTU4ecknx MCMoNb30BaHNWE B COOTBETCTBYIOLLEN
WHCTPYMEHTanbHbIX npeameTHon obnactu
cpencTs Anst o6paboTkm - HaBblKaMu odopmMneHus
n3yyYyaemblx AaHHbIX B pes3ynbTaTtoB Hay4Ho-
COOTBETCTBUM C nccnegoBaTenbckon paboThl
NOCTaBMEHHON 3aaa4en,
aHanmaupyer,
WHTepnpeTupyeT
nony4YeHHble pe3ynbTaThl

12. O6beM ANCUUNIUHBLI B 3a4€THbIX eauHULIax/yacax B COOTBETCTBUN C YHEOHbIM

nnaHom — 5/180.

CDopma npomex(yTquoﬁ aTTecTaumn. 3K3aMeH

13. Buabl yye6HOM paboThbl

Bug yuebHol paboTbl

TpyooemMKocTb

Bcero |

Mo cemecTtpam




3 cemecTp
AyOouTOpPHbIE 3aHATUA 48 48
nekyum 32 32
B TOM 4ymChe: npakTnyeckme
nabopaTtopHbie 16 16
CamocToaTtenbHas pabota 96 96
B TOM Yucne: kypcosas pabora (NpoekT)
dopma NpomexyTo4HOM aTTecTaLmm 36 36
(3k3ameH — 4ac.)
Wroro: 180 180

13.1. CopepxaHue pasgenoB AUCLMNIIUHDbI

Ne Peanunszauus
n/n pasgena
HaunmeHoBaHue pasgena ONCUMMIWHBI C
CopepxaHue pasgena gUCLMninHbI
AVCUMNITUHBI NMOMOLLbIO
OHNawH-Kypca,
QYMK
1. Jlekunnm OHnaiiH kypc
1.1 | OCHOBHbIE NOHATMA Teopun JlnHenHas anrebpa, NMHeNHbIE CUCTEMBI, “‘Uncbposast
TNUHENHBIX CUCTEM. HENMMHEWNHbIE CUCTEMBI, YCTOMYUBOCTb obpabotka
1.2 | MeToa HanMeHbLLNX Knaccuueckun MHK, pekypcnBHbin MHK, curHanos”,
KBagpaToB. punbTp BuHepa https://edu.vsu.ru
1.3 | dunbTp Kanmana u ero [OunckpeTHbiin punbTp KanmawHa, ocHosHas n | /course/view.php
oo6LeHus. anbTepHaTMBHbIE BOPMbI 3anmcu. Hinfty ?id=10496
duUnbTpIo
3. JlabopaTtopHblepaboTbl
3.1 | OCHOBHbIE NOHATUS TEOPUU JInHenHasa anrebpa, NMHenHbIe CUCTEMDI,
NIMHENHBIX CUCTEM. HENWHeNHbIE CUCTEMBI, YCTONYUBOCTb
3.2 | MeTog HauMeHbLLKNX Knaccunuyeckun MHK, pekypcnsHbin MHK,
KBagpaToB. dunbTp BrHepa
3.3 | dunbTp Kanmana u ero OunckpeTHbIn unbTp KanmaHa, oCHOoBHasA n
000LEeHus. anbTepHaTuBHble BopMbl 3anucu. H\infty
dunbTpLo
13.2. Tembl (pasgenbl) AUCUUNIUHBLI U BUAbI 3aHATUN
Ne Buabl 3aHATUN (Y4acoB)
HaunmeHoBaHue pasgena
n/ CamocTosaTensHas
OUCLUNNUHBI Jlekumu | JlabopaTopHble | MNMpakTnyeckue Bcero
n paboTta
OCHOBHbIEe NOHATUS
1 | Teopun NUHENHbIX 12 6 32 50
cucTem.
5 MeToa HaMMmeHbLnX 12 6 32 50
KBagpaToB.
3 ®dunbtp KanmaHa u ero 8 32 a4
oobLueHus.
Utoro: 32 16 96 144

14. MeToanyeckue ykasaHusa Ans o6yyaroLWMXCcA Mo OCBOEHUIO AUCLUIMIIUHDI

OvcuunnuHa peanu3yetcs No TemMaTMYeckoMy MpUHUMMY, Kaxaas Tema npeacTtaBnseT cobon
3aBepLUEHHbIN pa3gen Kypca. Tembl ¢ kognpoBkon X.X.1 oTHocATcs K 6asoBomy (obsi3atenbHoMy) 61oky




ana o6yquM;|. Ha nepBoM 3aHATUM CTYOEHT nony4vaer MH(bOpMaLI,I/II'O Ona Aoctyna K KOMMriekcy yqe6Ho-
MeToOn4ecKnx Mmatepmnanos.

JIeKUMOHHbIE 3aHATMSA MOCBALLEHbI PACCMOTPEHUIO TEOPETMYECKMX OCHOB AMCUMNIMHBLIL. BBOAATCS
OCHOBHblE MOHATMS, M3y4yaloTca 6a3oBble TEXHONOrmu, pasdbuparTcs OCHOBHblE npoueccbl paboTbl C
6onbwrMn gaHHbIMK. JlaGopaTopHble paboTbl NpeaHasHayeHbl Ans POPMUPOBAHMS YMEHUA U HaBbLIKOB,
3akpenneHHbix komneteHumn no OINMOT. OHM opraHM30BLIBAOTCS B BUAE BbINOSTHEHWS OTAENbHbIX 3a4aHUN.
Mo OKOHYaHUKU U3y4eHUsa OMCLUMMIIMHBI NPOBOAMTCA TECTUPOBAHME.

CamocTosiTenbHasi pabota cTyaeHTOB BKMovaeT B cebs npopaboTky y4ebHOro matepuana nekuun,
pa3bop 3agaHuit nabopaTopHbIX paboT, MOArOTOBKY K 9K3ameHy. [ns yCnewwHOro OCBOEHMUS AUCLUMNIUHDI
pekoMeHayeTcs NoApobHO KOHCMNEKTUPOBATb NEKUMOHHbIA MaTtepuarn, npocmaTtpuBaTb Npe3eHTaumMu no
COOTBETCTBYIOLLEN Teme, 4TOObl cCuUCTEMATM3MPOBATb W3ydYaeMbld MaTepuar, BbIMOSMHATL 3adaHus
nabopaTtopHbIX paboT.

MpomexyToyHast aTTecTtauusi Mo pesynbTaTam oO0yyeHusi npoBoAMTCA B (OpMe 3K3aMeHa,
KOHTPOMMPYHOLLErO OCBOEHWE KITHOYEBbLIX MONOXEHWUA OUCLUMNIMHBI, COCTaBMSOWMUX OCHOBY 3HAHWIA MO
AVCUMMINHE.

Mpn ncnonb3oBaHMM AUCTAHUMOHHBLIX 0Opa3oBaTenbHbIX TEXHOMOMMA U 3MNEKTPOHHOro oby4veHus
cnegyeT BbIMOMHATbL BCe YKasaHudA npenogasaTtens no pabote Ha LMS-nnatdopme, cBoeBpeMeHHO
nogknioyaTecs K online-3aHATuAM, cobnogatb pekoMeHgauum no opraHn3auumn camocTosTenbHOM paboThbl.

15. YyebGHO-MeTOaNYECKOE U UH(pOpMaLMOHHOE obecneYyeHne ANCUUNITUHbI
(cnucox aumepamypsi ogpopmasemces 8 coomgemcemauu ¢ mpedoganusimu I'OCT u
ucnonbzyemcs o6maﬂ CK603HAA Hymepayus 0714 8cex U008 MCMOHHMKOB)

a) OCHOBHasd nuTeparypa:

Ne n/n NcTouHunK

BexTtuH, KO. C. KoHCnekT nekumn no matemaTtuyeckomy MoaenmpoBaHuio 06 beKTOB U CUCTEM
ynpaenenus : yuebHoe nocobue / 0. C. bexTuH. — Psa3aHb : PITPTY, 2023. — 192 ¢c. — ISBN

1 978-5-7722-0396-5. — TeKCT : aneKTpoHHbIN // IlaHb : anekTpoHHO-6nbnnoTteyHas cnctema. —
URL: https://e.lanbook.com/book/439664 (naTta obpaiueHms: 10.04.2025). — Pexunm goctyna:
O aBTOPU3. NOMNb3oBaTenen.

BaruH, . B. OueHnBaHune napameTpoB B 0BpaTHbIX 3agayax : yuebHoe nocobue / 1. B. BaruH.
— HoBocubupcek : HI'TY, 2019. — 48 ¢. — ISBN 978-5-7782-3940-1. — TekCT : 9neKTpOHHbIN //

2 JlaHb : anekTpoHHO-6nbnuoTeyHasa cuctema. — URL: https://e.lanbook.com/book/152269 (naTa
ob6pawyenuns: 10.04.2025). — Pexvm gocTtyna: ans aBTopus. nofib3oBaTenen.
Iermanos, B. I'. Lludposas 0OpaboTka curHanos : yueOHoe mocodue / B. I'. 'etMmaHOB. — 2-¢ W31 —

3 Mocksa : HUAY MU®U, 2010. — 232 ¢. — ISBN 978-5-7262-1304-0. — Texcrt : anmexTpoHHsIi // JlaHb

: AMeKTpoHHO-OnOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/75740 (naTa obpamieHus:
10.04.2025). — Pexxum qocTyma: Uist aBTOPH3. ITOJIB30BATEICH.

6) gononHWTEnNbHas NuTepaTtypa:

Ne n/n McTo4vHmK

CTaTUCTUYECKME METObl UCCIe0BaHMit : ydebHO-MeToanYeckoe nocobue / coctasutenu . A. Fabeesa [n ap.]. —
YnaH-Yp3 : BrY, 2022. — 138 c. — ISBN 978-5-9793-1799-1. — TeKCT : 3/1eKTPOHHbIW // J1aHb : 31eKTPOHHO-
6ubnmnotedHan cuctema. — URL: https://e.lanbook.com/book/336353 (nata o6pauiermsa: 10.04.2025). — Pexxum
AO0CTyna: AnAa aBToOpus3. nosb3oBaTenei.

M MaceyHwnkos, U. U. LindpoBas obpaboTka curHanos : yuebHoe nocobue / . W. NaceyHnkos.
— Tamb6os : TI'Y um. I'.P.[depxaBuna, 2019. — 156 c. — ISBN 978-5-00078-261-3. — TekcT :
5 3NEKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/137567 (naTa obpawieHus: 10.04.2025). — Pexum goctyna: ons
aBTOPU3. NOSib3oBaTeNeN.

B) MHCpOPMALIMOHHbIE 3MEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:
Ne n/n M cTOYHMK
6 OneKTPOHHbIV kaTanor HayyHon 6ubnmoTekn BopoHEXCKOro rocyfapCTBEHHOIO YHMBEpPCUTETA.
— http://www.lib.vsu.ru/
9OBC «M3patenbcTBO JlaHb»
http://e.lanbook.com/
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16. NepeyeHb y4yebHO-MeTOANYECKOrO 0bGecnevyeHns AN CaMOCTOATEeNbHOM paboThl
(y4ebHo-Memoduyeckue pekomeHdayuu, rnocobusi, 3adayHuUKU, MemoOUYECKUE yKa3aHUsl 0 B8bIMO/IHEHU
rnpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

[na camocTosiTeNbHOM NOArOTOBKU 0BYyYatoWMINCs NONb3yeTCs KOHCNEKTaMM NEKLMIA U NUTepaTypon
no TeMaTuKe NEKUMOHHOro Matepuana, 3agaHuin nabopaTtopHbix paboT.

CamocTtosiTenbHasi paboTa obydatollerocsi [OMKHa BKMoYaTb MOAFOTOBKY K TECTUPOBaHWUIO,
nabopaTopHbIM  3aHATMSM W MOATOTOBKY K MPOMEXYTOYHOM atTectaumn. [na  obecnevyeHust
caMocCTosATENbHOW paboThbl CTYAEHTOB B 9MEKTPOHHOM Kypce AUCUUNnHbl Ha obpasoBaTenbHOM nopTtane
«3OneKTpoHHbIN yHUBepcuteT BIY» cdopmupoBaH yyebHO-METOANYECKUI KOMMNIEKC, KOTOPbLIA BKMOYaeT B
cebs: nporpammy Kypca, y4yebHble nocobusi n cnpaBouYHble MaTtepuarnbl, MeToAMYecKMe yKasaHusi Mo
BbINOJIHEHUIO na60paToprlx pa60T. CTyE,eHTbI nony4yaroT AOCTyn K OaHHbIM MaTtepuanam Ha nepBoOM
3aHATUM NO AucuunrinHe.

17. Obpa3soBaTenbHble TeXHONOrMKU, UCNONb3yeMblie NpU peanusaumm y4yeoHomn
ANCLUUNIUHBI, BKIOYasa AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe obyyYeHue):

Mpn peanusaumm  OMCUMNAWHBI  UCMONB3YIOTCA  MOAYIMbHO-PENTUHIOBAs U NIMYHOCTHO-
OpPVEHTUPOBAHHbIE  TEXHOoMormm oby4vyeHuss (OpMEeHTUPOBAHHbIE Ha WMHAMBUAYANbHOCTb  CTYAEHTA,
KOMMbIOTEPHBIE U KOMMYHUKALMOHHbIE TEXHOMOrMKn). B pamkax gucumnivHbel NpegycMoTpeHbl crneayoLlime
BMAbl NEKUUN: MHCOPMaLUMOHHAs, NEKUNs-BU3yanusaums, nekumns ¢ npumeHeHnem obpaTtHON CBA3W.

OucumnnuHa peanmnsyetcd C MNPUMMEHEHUEM  3fIEKTPOHHOrO O0y4YeHUs U ANCTaHLMOHHBIX
obpasoBaTteribHbIX TEXHOMOMMN, ANA OpraHn3aLnn caMoCTOSATENbHON paboTbl 0ByYalLWmUXCs UCNOMNb3yeTcs
OHNawH-KypC, pa3MeLleHHbI Ha nnatdopMe 3AnekTpoHHoro yHuBepcuTeta BIY (LMS moodle), a Takke
apyrmne NHTepHeT-pecypchbl, NpuBeaeHHbIE B N.158

18. MaTtepnanbHoO-TeXHU4YECKoe obecnevyeHme ANCLUUNIIUHDI:

YyebHass ayguTopusa AN NpPOBEAEHMST MPaKTUYECKUX 3aHATUR: chneumanusvMpoBaHHas mebenb,
nepcoHarnbHble KOMMboTePbI A4Ns UHAMBUAYaNbHOW paboThbl.

OC Windows 8 (10), nHtepHeT-6pay3sep (Google Chrome, Mozilla Firefox), Microsoft Visual Studio
Community Edition

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauum

MopsifoK OLEeHKM OCBOEHUsT obyvarolmmucst y4ebHOro maTepuana onpegensieTcsi coaepXaHvem
criefyrowmx pasgenos AUCLUMIMHGL

HavmeHoBaHue WHankaTop(bl)
No KomneTeH
pasgena QUCUUNIvHbI AOCTMKEHNSA OueHouHble cpeacTBa
n/n uuns(un)
(mogyns) KOMMeTeHummn
OCHOBHbIE MOHATUS
1. | Teopuu NUHENHbIX OrlK-1.1 OrlK-1.1
CUCTEM. KUMbI ona npoBefeHus TekyLen
5 MeToa HaMMeHbLUMX OMNK-1.2 OMNK-1.2 aTTectaumu
KBagpaTos. 3amanus 1yig 1ab6opaTopHbIX paboT
3 ®dunbtp KanmaHa u ero OMK-1.3 OMK-1.3
oobLeHus.
KWMebI ons npoBefeHUst UTOrOBOW
lMpomexymoyHass ammecmauusi
aTTectaumu
gopma KOHMPOIis — _9K3aMeH

20. TunoBble oLeHO4YHbIe cpeacTBa U MeToauYeckne Matepuansl, onpegensiowue
npoueaypbl OLeHUBaHUA

OueHka 3HaHUN, YyMEHUI N HABbIKOB, XapakTepusyowas atansl POPMUPOBAHNSA KOMNETEHLNN B
pamkax u3y4eHus UCLMMNIMHBLI OCYLLEeCTBNAETCA B X04e TEKyLLen 1 MPOMEXyTOYHOW aTTecTauni.

TekyLwan aTrectaumsi NPOBOAUTCHA B COOTBETCTBUM C [onoxxeHneM O TekyLlen atTectalmm
obyyvarowmxcsa no nporpamMmmam BbicLiero obpasoBaHns BopoHeXcKoro rocyapCTBEHHOIO YHMBEPCUTETA.



TekyLasa aTTecTauunsa nposoauTcsa B opmMax: YCTHOrO Onpoca; 3allmTbl labopaTopHbIX paboT, BbINOSTHEHUS
KOHTPOIbHbIX pabor.

lMpomexyTouHasa aTTecTaums NPOBOAMTCS B COOTBETCTBMU C [1oNOXKEeHNEM O MPOMEXYTOHHOM
aTTecTaumu obyyaroLmMxcsa no nporpammMam Bbicllero obpasosaHus. NMpomexyTouHas atTectaumsi No utoram
OCBOEHUSA ANCLMNINHBI MTPOBOANTCHA B (hOpME 3adeTa C OLLEHKOW 1 3k3aMmeHa. [ins nonyyeHns
NOMNOXUTENbHON UTOrOBOWN OLEHKM HEOBXOAMMO BbINOMHEHME BCEX MabopaToOpHbIX U KOHTPOSbHbLIX PaboT.

20.1 TeKkywWMin KOHTPOIb yCNeBaeMoCTH

KoHTponb ycneBaeMocTu Mo AUCUUMNIIMHE OCYLLECTBISIETCS C NMOMOLLBIO NTabopaTopHbIX U
KOHTPOIbHbIX pabor.

TekyLasa aTTecTaumst NPOBOANTCA Ha 3aHATUM OAHOBPEMEHHO BO BCen y4ebHOoM rpynne B Buae
TecTa B 3M1eKTPOHHOI obpa3oBaTernbHON cpeae «OneKTPOHHbIN yHMBepeuteT BITY», agpec kypca —
“‘Undpoeast o6paboTka curHanos” https://edu.vsu.ru/course/view.php?id=10496, agpec Tecta TekyLlemn
aTTecTauun — https://edu.vsu.ru/mod/quiz/view.php?id=1195047 TecT cocTaBnsieTcsi U3 MmaTepuarnos
®0OCa, hopmumpyeTCcsa cUCTEMON aBTOMaTUYECKM NyTEM J0OaBNeHMs CrydariHbiX BONPOCOB, KONMYECTBO
KOTOpbIX COOTBETCTBYET Umetoumcs obpasuam 6unetoB. bonblias YacTb BONPOCOB NPoOBEpPSAETCS
aBTOMaTUYECKW, MPOBEPKU NpernodaBaTternieM ¢ pyYHbIM OLLEHUBaHUEM TPEDBYIOT TOMbKO OTAENbHbIE
BOMPOChI, NpeacTaBneHHble B hopMe acce. OrpaHnyeHme no BpeMeHmn Ha Kaxayto nonbitky — 1 yac 30
MUHYT

Mpumepbl NabopaTopHbIX padoT
1. MHK oueHKa Habopa HeM3BEeCTHbIX N0 Habopy N3MEPEHUI, IMHENHAnA 3a4ava.

a. Obuee ycnoBsue ans BapuaHTOB 3a4a4: 414 uHTepBana Habnoaerma ¢ € [0, T] n Habopos
n3mepeHnin B MOMeHTbl ¢, = h-i, h=0.01,i = I,_n
i. mocTpouTb rpadumkm 3asucumocten A (n),A ,(n),o (n),c ,(n),roe A -
owmnbKa no KoHKpeTHoM BbibopKe, o - CKO no BbibopKe, n = 10,—200
ii. NOCTPOUTb rpadMK 3aBUCMMOCTU YMCna 06YCNOBAEHHOCTH ,u(H(n))

b. BapwnaHTbl 3aga4
i. JIMHeMHas annpoKcMMaums

nepemeHHble X = (x,,X,)"
dyHRumMA Y(t) = x, + X,t
usmepenua z, = () + at® + &, rae & - He3aBUCKMMble PaBHOTOYHbIE

norpeLwHocTu.
ii. Kybuuyeckaa annpokcumauma

nepemeHHble X = (X;,X,,X;)"
dyHkuma y(1) = x, + x,t + x,t°
usmepenua z; = y(t,)+acos(2Lxt /T)+ &, roe & - He3aBUCUMbIe
PaBHOTOYHbIE MOrpewHocTH, L - napamerp.
iii. Annpokcmmauma
nepemenHble X = (x,,X,)"
dyHKuma y(t) = x, +x, In(1+1¢)
namepenuna z, = y(t,) +at’ + <&, rae £ - He3aBUCMMble PaBHOTOUHbIE

norpeLwHocTu.
iv. Annpokcmmauma

T
nepemeHHble X = (X, X,)



1
dyHkUma y(1) =x, +x, —
I+1¢

nsmepenuna z, = y(t,) +at’ + &, rae £ - He3aBUCMMble PaBHOTOYHbIE

norpewHocTu.
v. Annpokcmmaums

nepemenHble X = (x,,X,)"
dyHruma y(t) = x, + x,V1+1¢
usmepenua z, = () + at® + &, rae & - He3aBUCHMMble PaBHOTOUHbIE

norpeLwwHocTu.
vi. Annpokcmmauma

T
nepemeHHble X = (X,,X,)

dyHrumna y(t) =x, + x,V1+ £
usmepenua z, = () + at® + &, rae & - He3aBUCKMMble PaBHOTOYHbIE

norpeLwwHocTu.
vii. AnnpoKkcumauuA

nepemeHHble X = (x,,X,)"
1
dyHKUMA Y() =X, + X, —
RN

usmepenua z; = () + at® + &, rae & - He3aBUCHMMble PaBHOTOYHbIE
NOrpeLwHoCTy.

viii. Annpokcmmauma
nepemenHbie x = (A4, B,)"
dyHrumna y(t) = 4, cos(2xt / T)+ A, sin(2xt / T)
usmepenna z, = y(¢,)+at+ &, rape & - He3aBUCMMble PaBHOTOUHbIE
NOrpeLwwHoCTy.

ix. Annpokcumaums

nepemenHble X = (4,, 4,, B,, Bz)T

dYHKUMA
y(t)=A4,cos2nt/T)+ B, sin(2zt/ T)+ A, cos(2(2xt/ T)) + B, sin(2(2xt / T))

usmepenua z, = y(¢,)+at+ &, rape & - He3aBUCMMble PaBHOTOUHbIE
NOrpeLHOCTH.
X. Annpokcmmauma
T
nepemeHHble X = (X, X,)
dyHkumna y(t) =x,cos(2xt /T)+x, In(¢ +1)
usmepenns z, = y(¢,)+at+ &, rpe & - He3aBUCKMMble PAaBHOTOUHbIE

NOrpeLHoCTy.
xi. AnnpoKcumauma

T
nepemeHHble X = (X, X,)

dyHruma Y(£) =x,sin’ 2zt /T)+x, / (t+1)



nsmepennsa z, = y(t,) +at+ <&, roe £ - He3aBUCKHMble PaBHOTOUHbIE
norpewHocTy.
xii. Annpokcumauma

T
nepemeHHble X = (X;,X,)

dykuma (6)=x, /N1+22 +x, sin(2zt / T)
usmepenna z, = y(t,)+at+ &, rae & - He3aBUCMMble PaBHOTOUHbIE
NOrpeLwwHocCTy.

xiii. AnnpokcMmaumn

T
nepemeHHble X = (X, X,)

dyHkuma Y(¢) = x,/1+ 2t +x, cos(2zt* / T)
usmepenna z, = y(¢,)+at+ &, raoe & - He3aBUCMMble PaBHOTOUHbIE
NOrpeLHOCTH.

. T
Xiv. nepemeHHble X = (X,,X,)

dyHruma (1) =x, /V1+1 +x,1+1

nsmepenua z, = y(¢,)+at+ &, rae & - He3aBUCUMble PaBHOTOYHbIE
NOrpeLIHOCTy.

T
XV. nepemeHHble X = (X;,X,)

dyHkuma y(t) =x, /N1+1 +x, Sin(472'\/1+t /T)
usmepenna z, = y(t,)+at+ &, rae & - He3aBUCMMble PaBHOTOUHbIE

norpewHocCTn.

. T
XVi. nepemeHHble X = (X, X,)

. T
dyHruma y(t) =xe’ +x,1+t
usmepenns z, = y(¢,)+at+ &, rpe & - He3aBUCKMMble PaBHOTOYHbIE
MOrpeLHoOCTy.

. T
xvii. nepemeHHble X = (X,,X,)

dDyHKLI,VIﬂ y(t) — xlesin(Zm/T) +xzecos(2m/T)

usmepenna z, = y(¢,)+at+ &, rape & - He3aBUCMMble PaBHOTOYHbIE

NOrpeLHOCTH.
®unbTp KanmaHa ana ckanapHoi nepemeHHom
nepemeHHas X

uamepenus z, = x+¢&,, rae & - He3aBUCUMble PaBHOTOYHbIE UBMEPEHMUA.

®unbTpbl ANA 33434 NyHKTa 1.
a. Peanunsosatb ¢pmnbTp Kanmaxa.
b. ®UnbTp ¢ NOCTOSHHBIMKU KO3pPULUMEHTAMM KaK dUAbTP KasimaHa ¢ NOCTOAHHOM
matpuuen P = P(100).
c. CpaBHUTb paboTy dmabTpoB a u b.
MHK oueHka Habopa HeEN3BECTHbIX MO Habopy N3MepeHUit, HeNIMHeHanA 3a4a4a. BapmnaHTbl:



Vi.

Vii.

viii.

Xi.

Xii.

nepemenHble x = (x,,X,)"

dyHkuma y(1) = x,f + xz‘/; T XX,
namepenus z, = y(t,) + &,
nepemenHble X = (x,,X,)"

dyHKrumna y(t) =sin(x,t) + x,t
nsmeperus z, = y(t,) + &
nepemenHble x = (x,,X,)"

dyHruma y(t) =sin(x, +x,t / T)
nsmepenus z, = y(t,) + &
nepemeHHble X = (x,,X,)"

dyHkuma  y(f) = log,,(x,0) + x,t
nsmeperua z, = y(t,) + &
nepemeHHble x = (x,,X,)"

ynkuma ¥(1) = X1+ x5t

nsmeperua z, = y(t,) + &
nepemeHHble X = (x,,X,)"

dyHkuma  p(2) = x; + X, + x,x, (¢ + 1)2
nsmeperua z, = y(t,) + &
nepemeHHble X = (x,,X,)"

dyHkuma  y(7) = x, + cos(x,?)
nsmeperus z, = y(t,) + &
nepemeHHble X = (x,,X,)"

dyrkuna y(7) = x, In(1+7) + x,7 + [ x,x,
namepenus z, = y(t,) + &,
nepemeHHble X = (x,,X,)"

byHkuma Y (1) = xt + xz\/; XX,
nsmeperus z, = y(t,) + &
nepemeHHble X = (x,,X,)"

dyHkuma Y(¢) = x7 cos(t) + x, Ji+ XX,
nsameperus z, = y(t,) + &
nepemeHHble X = (X, X,)"

dyHKrumA  p(f) = X, +sin(xf) +cos(x,7)
nsameperus z, = y(t,) + &
nepemeHHble X = (x,,X,)"

byHkuma y(t) = x; +x;

nameperus z, = y(t,) + &



xiii. nepemeHHble x = (x,,X,)"
dyHKuMA (1) = Jx7 +x;
usmepenua z, = y(¢,) + ¢,
xiv. nepemeHHble x = (x,,X,)"
dyHkuma  y(¢) = x7 cos(t) +x; (1+sin(z))

usmepenua z, = y(t,) + ¢,

20.2 NpomexyTo4Hasa aTTecTaums

I'IpomemyTquaﬂ arrecrtauma no AnCUunniimHe ocyLllecTBndeTcAa ¢ NoMoLbio crieayrowmnx

OLUEHOYHbIX CpenCcTB: BOMPOCHI K 3K3aMeEHY.
Bonpochbl k JK3aMeHy

JInHenHble 1 HenVHenHbIe cucTemsbl. JinHeapusauus.
YCTOMYMBOCTb NMIMHENHbIX CUCTEM.
OueHrBaHMe KOHCTaHTbl METOAOM HaMMEHbLUNX KBa4paToB.

MeTog HaMeHbLUINX KBagpartoB A5d HeNVHENHbIX I/I3MepeHVIl7I.
PeKprMBHbIVI MeTod HanMeHbLUNX KBagpaToB.

NGO WN=

OuvckpeTHbin punbTp KanmaHa.
10. AnbTepHaTmBHasa copmMynmpoBka chunbTpa Kanmvana.

I'IporHosprBaHMe BEKTOpa COCTOAHUA N KOBapMaLlMOHHOVI maTtpuubl.

11. O6obweHre unbTpa KanmaHa Ha cny4var kKoppenmpoBaHHbIX LLIYMOB.

12. OnTmanbHoe CrnaxuBaHue B 3aKpenreHHOM Touke,
13. OnTMManbHOEe crnaXxmBaHue ¢ NOCTOSIHHbIM 3anasablBaHUEM.

MeToq HauMeHbLLIMX KBaOpaToB AN NUHENHBLIX HE3aBUCUMbIX PABHOTOUYHBLIX M3MEPEHWA.
MeToa HaMMeHbLUUX KBaapaToB AN NMUHENHbLIX n3MepeHuii obliero Buaa.

14. MpumeHeHne uneTpa KanmaHa gns cnyvas HENMHENHOW MOAEeNn NPOrHo3a COCTOSIHUN.
15. MNpumeHeHne punbTpa KanmaHa ans cnyyvyas HeNMHENHbIX U3MEPEHUN.

[nsa oueHuBaHus pesynbTaToB OOyYeHMSA Ha dK3aMeHe ucronbayeTca 4-6annbHas wana: «OTANYHOY,

«XOpOLUOY», «yAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.

CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLleHMBaHWUSI pe3ynbTaTtoB 0by4YeHus.

YpoBeHb
KpuTtepun oueHmBaHNs KoMneTeHunin ccpopmumposaH Lkana oueHok
HOCTU
KoMMeTeHunin

OTnuyHoe 3HaHMe TeopeTMYecKoro MaTepuana, npaBunbHoe W | [1o8bIWeHHbIl OmnuyHo
apdpekTnBHOE pelleHne 3afauv, npaBuribHble OTBETbl Ha TEeCTOBble YpO8€EHb
BOMPOCHI.
[omxHbl ObITb BbiNonHeHbl BCE nabopaTtopHble paboThl
Xopollee 3HaHMe TeopeTU4eckoro maTepuana, B LenomM npasuibHOe ba3zoeniti Xopowo
pelueHue 3agayu. Yypog8eHb
HO: ponyckaeT He3HaunTesnbHble OWMOKM B pPeLeHnn 3ajauyu.
HenpaBunbHbIA OTBET Ha TeCT.
WUJTN: BbINOMNHEHbI BCe MOKa3aTenu MOBbLILUEHHOrO YPOBHS, HO He
3a4TeHa ofHa 3ajava.
PelieHve 3agayuun He JoBedeHO OO KOHLA UNU HeAOCTaTOYHOE 3HaHue lMopozoeniti Yoosenemeopu-
TeopeTM4eckoro MaTepuana, owunbkm B TecTax HeontumanbHoe YpO8€EHb meribHO

peweHne 3agadn 1 HegocTtatodHoe BJ1lageHune TeopeTundeCkKum




MaTepuarnom.
UJTN: BbiNnonHeHbl Bce mnokasatenn 6a30BOro YpOBHSA, HO MO
ONcuUNNnHe He 3a4TeHbl bonee ogHOM 3a4auu.

TeopeTn4eckoro martepmana (C He3HaHMeM MoryT ObiTb CBS3aHbl U mesibHO
rpybbie ownbkM B OTBETE HA TECTOBLIE BOMPOCHI)

3apgavya He peleHa wnu cepbesHble Npobenbl B 3HAHWUM - Heydosnemeopu-

3agaHusa ®OC

Bonpocbl ¢ BapyaHTamMu oTBETOB

1. BsbIOopouHOe cpenHee 3To
a. OTHOIICHHWE CyMMBbI BCEX H3MEPEHHBIX 3HAUCHHUH ITOKa3aTes K BEIMIMHE BEIOOPKH
b. cpenHee 3HaUEeHHE KBAAPATOB OTKIOHEHUH OTAEIBHBIX €TO 3HAYCHUH OT CPETHET0 BHIOOPOTHOTO.
C. KOpEeHb KBaAPaTHHIH U3 BEIOOPOUYHON AUCTICPCHH

OtBeT: a

2. BsibopouHas gucmepcus 3To
a. OTHOHICHUC CYMMbI BCEX U3MCPECHHBIX 3HAYCHMH MTOKa3aTeNlsl K BEIHYHUHE BI)I60pKI/I
b. cpenHee 3HaUeHHE KBAIPATOB OTKJIOHEHHH OTAENIBHBIX €r0 3HAYCHUI OT CpeTHEr0 BHIOOPOYHOTO.
C. KOpEHb KBaJpaTHBIA U3 JUCIIEPCUU

OtBer: b

3. Cpennee kBapaTHUECKOE OTKIOHEHHUE ITO
a. OTHOIICHHE CyMMBI BCEX U3MEPCHHBIX 3HAYCHUN TOKA3aTellsl K BEIMIUHE BHIOOPKH
b. cpenHee 3HaUEHME KBaIPaTOB OTKIIOHEHUH OTIENBHBIX €0 3HAYCHUH OT CPEIHETO BEIOOPOYHOTO.
C. KOpEeHb KBaIpaTHBIN U3 TUCTICPCHH

OTBeT:

4. TlIpsmoe nu3MepeHue HEKOTOPOI BEIUYUHBI ITO
a. M3MEepeHue, Ipu KOTOPOM 3HAYEHUE BEIMYMHBI U3MEPSAETCSA HEOCPEACTBEHHO
b. wu3MepeHue, IpU KOTOPOM U3MEPSETCS 3HAYCHHUS BEJIMYMH, CBSI3aHHBIX C U3MEPSIEMOM BEITMYHHOM
WU3BECTHOM 3aBUCUMOCTBIO
OtBer: a

5. KocBeHHoe n3mepeHnue HEKOTOPOH BEIUMYUHBI 3TO
a. W3MEpeHHe, MPH KOTOPOM 3HAUCHHE BEIMIHHBI H3MEPSIETCS HEMTOCPEICTBEHHO
b. wu3MepeHue, IpU KOTOPOM U3MEPSETCS 3HAYCHUS BEIMYHH, CBSI3aHHBIX C U3MEPSIEMOH BETHUNHOMN
HU3BECTHOI 3aBUCHMOCTBIO
OrtBeT: b

6. MeTo HAMMEHBITUX KBAIPATOB MO3BOJISIET MO100paTh
a. TMapaMeTpbl HEKOTOPO# (hYHKIMU TaK, YTOOBI CyMMa KBaJpPaTOB PA3HOCTEH M3MEPCHUI M aHATUTHYCCKUX
JIAHHBIX ObLITa MHHUMAaJIbHOM
b. BHJI HEKOTOPOU aHATHUTUYCCKON (PYHKIHH, CpEIHEE 3HAUCHHE KOTOPOIl COBIMAAET C BHIOOPOUHBIM
CpEIHUM U3MEpPEHUI
c. (YHKIHUIO TaK, YTOOBI €€ KBaJApaT COBMAal C BLIDOPOYHBIM CPEITHUM M3MEPCHUI
OTBeT: a

7. CocCTaBISIIONLYIO MOTPEIIHOCTH U3MEPEHUH, OCTAIOILYIOCS OCTOSHHOM MPH MOBTOPHBIX U3MEPEHUSIX OJHOM U TOM
’K€ BEJIMYMHBI HA3BIBAIOT
a. Ciy4aiiHOH OmMOKOM
b. aHOManILHOMN OIINOKOM
C. CHCTEMAaTHYECKOM OIIMOKOI
OrtBer: ¢

8. Penko mosBASIONIYIOCS W PE3KO OTIMYAOIILYIOCS 10 BEJTMYMHE OT MPOYHMX MOTPEITHOCTh U3MEPEHUI HAa3bIBAIOT
a. CIIyYJaiHOH OmMOKOM
b. anomanbHON OMIHMOKOMI
C. CHCTEMAaTHYECKOH OIIMOKOMI

OrtsBer: b



9. HM3MeHsIoUIyIocs ciiydaifHbIM 00pa3oM IpH MOBTOPHBIX H3MEPEHHSX OJHOM U TOH e BEITUUUHBI IIOTPEITHOCTh
HAa3bIBAIOT
a. CIy4aiHOW ommuOKoi
b. anomanbHOM OMIMOKOMI
C. CHCTEMATHYECKOMH OIIMOKOM
OtBeT: a
10. ®unptp Kanmana npumensiercs
a. TOJIBKO IUIA CHCTEM C KO PHUINECHTaMH, 3aBUCALIIIMHA OT BPEMEHH
b. TONBKO A CHCTEM C TIOCTOSHHBIMHU KOA(PPHUIHEHTAMA

C. 7 IPOW3BOJIEHBIX TMHAMHUYECKHAX CHCTEM
OTBeT: ¢

OTKpBITbIe 3aJlaHusA.

1. Kak Ha3bIBaCTCsI OTHOLICHHE CYMMBI BCEX M3MEPEHHbIX 3HAYCHU MOKa3aTeNs K BETMYHHE BRIOOPKH (IBa
cioBa)?

OrtBeT: BEIOOpPOYHOE CpeHee

2. Kak Ha3pIBaeTCs cpe/iHEee 3HAYCHUE KBAAPATOB OTKJIOHEHUI OTACIBHBIX €r0 3HAUYCHUH OT CPEIHET0
BEIOOPOYHOTO (Z1Ba cIIOBa)?

OtBeT: BEIOOpOYHAS AUCTIEPCUS

3. Kak Ha3pIBaeTcsl KOPEHb KBaAPaTHBINA 13 BEIOOPOYHOH JUCIIEPCHH (COKpaIIeHHUE)?

Otset: CKO

4. Kak Ha3bIBaeTCS U3MEPEHHUE, IIPH KOTOPOM H3MEPSETCS HEMOCPEACTBEHHO 3HAYCHUE H3MEPSAEMOM BETHYHHBI
(omHO €10BO)?

OrtgeT: npsiMoe

5. Kak Ha3pIBaeTcs U3MEpEHHe, TP KOTOPOM U3MEPSETCS 3SHAUCHUS BEIIMYHH, CBI3aHHBIX C U3MEPSIEMOM
BEJIMYMHOMN M3BECTHOM 3aBUCHMOCTBIO (OJTHO CJIOBO)?

OTBeT: KOCBEHHOE

6. Kax Ha3pIBaeTcs peann3anus METO/Ia MAKCHMAJIbHOTO MPaBIOIOI00MS IS CITydasi, KOT1a TIOTPEeITHOCTH
N3MEpPEeHNI He3aBUCUMBI U pacIipeiesieHbl 10 HOPMaIbHOMY 3aKOHY (COKpalleHue)?

OtBer: MHK
7. Kak Ha3bIBaeTCsl COCTABIIAIONIAS IOTPEIIHOCTYA U3MEPEHUM, OCTAIOIASACS TOCTOSHHOM NPU MOBTOPHBIX
N3MEPEHUSIX OHOW M TOH K€ BEIMYMHBI (OTHO CIIOBO)?

OTBeT: cucTEMaTHYECKast



8. Kak Ha3pIBaeTCs COCTABISIONIAS TOTPEIIHOCTH U3MEPEHUIA, PEIKO MOSBIISIOMIASACS M PE3KO OTIMYAIOIIASCS 110
BEJIMIHHE OT NMPOYUX (OJHO CIIOBO)?

OT1BeT: aHOMaJIbHAS

9. Kak Ha3bpIBaeTCsl COCTABIISIONIAS TOTPEIIHOCTH U3MEPEHUH, N3MEHSIOMIAsACs CIy4YaiiHBIM 00pa3oM MpH
MTOBTOPHBIX M3MEPECHUAX OJHOU U TOH e BETMYUHEI (OTHO CIOBO)?

OrtBer: ciyuaiiHas

10. Kak Ha3bIBaeTCs QUIBTP, HCIIONIB3YEMBIH IS OLIEHKH METOAa HANMEHBIINX KBaIPaTOB IIApaMETPOB
IIPOU3BOJIBHBIX JUHAMUYECKUX CUCTEM (OIHO CIIOBO)?

Ortser: Kanmmana

Kputepum u wkansl oueHnBaHua 3agaHun ®OC:

[na oueHVBaHWs BbIMONHEHNS 3a4aHUI Ucnonb3yeTcs GannbHas wkana:

1) 3aKpbITble 3a4aHus (TECTOBbIE C BapMaHTamy OTBETOB, CPEAHWUIA YPOBEHb CIOXHOCTH):
e 1 6ann — ykasaH BEpPHLIN OTBET;

o (0 6GannoB — ykasaH HEBEPHbIN OTBET (NOJTHOCTLIO UMM YACTUYHO HEBEPHBIN).

2) OTKpbITblEe 3a4aHUs (TECTOBbIE C KPaTKUM TEKCTOBbIM OTBETOM, MOBbILLEHHbLIN YPOBEHb
CNOXHOCTW):

e 2 6anna — ykasaH BepHbIl OTBET;

e (0 6annoB — yka3aH HEBEPHbIN OTBET (MOMHOCTbLIO MW YACTUYHO HEBEPHbIN).



