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1. Koa n HaumeHoBaHMe HanpaBfieHUs NOAroTOBKW:

02.04.03 MaTtemaTunyeckoe obecnevyeHne 1 agMMHUCTPUPOBAHNE
NHPOPMALMOHHBLIX CUCTEM

2. Cneuymanunsaums / npocpunb / MarucTepckasa nporpamma: YnpasneHue
NPOEeKTUpPOBaHNEM M pa3paboTkon MHGPOPMaUMOHHBLIX cuctem (PrOC3++)
3. KBanudukauums (cteneHb) BbINYCKHUKA: MarncTp

4. dopma obGyUyeHuUA: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIIUHDbI:

nporpamMmmHoro obecnevyeHnsi 1 agMUHUCTPUPOBAHUS UHAPOPMALMOHHBIX CUCTEM
6. CoctaBuTEnu nporpaMmmbil:

Kpbikko W.B., K.T.H, C.H.C.

7. PexomenpoBaHa: HMC dakynbTteTta MMM npoTtokon Ne 5 ot 22.03.2024
8. Yue6HbIn roa: 2024/2025 CemecTp(bl): 3

9. llenu 1 3agaymn y4e6HOM ANCLUUNIINHDI:

Llenb wn3yyeHuMs AMCUMNAWUHBI. M3yYeHMe MaTemMaTU4yecKkMx MeTOOOB OnuMcaHus
CUrHanoB B KOMMbIOTEPHOW cpede, BblpaboTka HaBbLIKOB MOMCKA, (QOPMYSIMPOBKM U
pelleHns akTyanbHblX npobnem dyHA4aMeHTanbHOM W NPUKNagHON WHGOPMATUKM 1
MHPOPMALNOHHBIX TEXHOSTOTUN.
3agaum y4yebHOM AMCUMNMUHBI: M3yvYeHne MEeTOAOB AUCKPEeTM3auMuM CUrHama M O4YMCTKU
curHana oT LYyMOB, peLleHne TUMOBbIX 3a4ady C Y4EeTOM OCHOBHbIX MOHATUMN U OBLMX
3aKOHOMEPHOCTEN, MPUMEHEHME CUCTEMHOIO NOAXo4a M MaTeMaTUYeCcKMx MeTodoB ONs



dopmanunsauum

npuKnagHbiX

3agaud,

ocyLliecTtBrneHune

BblbOpa  COBpPEMEHHbIX

MaTeMaTu4eCknx MHCTpPpyMeEeHTalbHbIX CpeacTtB And O6pa6OTKI/I n3yyvyaemblX OaHHbIX B

COOTBETCTBMM C MOCTaBfIEHHOW 3agadven,

pe3ynbTaToB.

aHannm3 wn wuHTepnpetTauna noJiyd4eHHbIX

10. MecTo y4yebHOM AucumunnuHbl B cTpykType OOI: yyebHasa gucumnnmHa oTHocuTcA
Kk obazaTtenbHon YyacTn bnoka 1.

11. MnaHupyemble pe3ynbTaTbl

obyyeHuss no AucuunnuHe/Moaynio (3HaHMA,

YyMeHUsi, HaBblKM), COOTHECEHHble C nnaHupyemMbiMu pe3yribTaTaMu OCBOEHUs
obGpa3oBaTesnibHOWN NporpamMmbl (KOMNEeTEeHUMAMUN BbINYCKHUKOB):

Kopn HaseaHwne Kog(bl) MHankaTop(bl) lMnaHMpyemble pe3ynbTaTbl 00y4YeHUs
KOMNeTeHuuu
OrllK- OrlK- | PeliaeT TMnoBble 3agavn | 3HaThb:
1 Cnoco6eH HaxoauTb, 1.1 C Y4ETOM OCHOBHBbIX -MPUHLMNBI n3yyeHns CMOXHbIX
dhopmynupoBatb 1 MOHATUI 1 0BLLMNX cuctem
pellatb akTyanbHble 3aKOHOMEPHOCTEN, -cnocoobI NoCTPOEHNSA
npobnembl chOpMyNNpPOBaHHbIE B MaTeMaTU4eCKUx Mogenen pearnbHbIX
dyHOaMeHTanbHon pamkax 6a30BbIx cucTem
N NpUKnagHomn ONCUMNIIMH MaTeMaTUKK,
NHGOPMATUKM 1 NHGOPMATUKN 1 ymeTb:
NHGOPMaLIMOHHBIX €CTECTBEHHbIX HayK -OCYLLEeCTBNSATb MHCPOPMAaLMOHHbIN
TEXHOMNOrM MOMWCK C UCMOMb30BaHWEM OTKPbITbIX
OlK- | NpyMeHsaeT CMCTEMHbIN WUCTOYHWMKOB MHpopMaLun
1.2 NMOAXOA M -cucTemMaTusnpoBatb M 0bobLiaTh
mMaTemMaTtuyeckue Metoapl | MHAOPMaLUMIO NO TeMe nccnefoBaHns,
ans gopmanusauum
npvKnNagHbIX 3agad BNageTh:
- crneunanmanpoBaHHbIMU
OlK- | OcywecTBnseT Bblbop nporpamMmmMHbIMun npoAyKTamu,
1.3 COBpPEMEHHbIX OpPUEHTUPOBAHHbLIMU Ha
MaTeMaTU4eckmnx MCMONb30BaHWe B COOTBETCTBYIOLLEN
WHCTPYMEHTanbHbIX npeameTHon obnactu

cpencTs Anst o6paboTkm
n3yvyaemMblX AaHHbIX B
COOTBETCTBUU C
NOCTaBMEHHON 3aaa4en,
aHanusumpyer,
nHTEpnpeTupyeT
nony4yeHHble pesynbTaThl

- HaBblKaMu
pe3ynbTaToB
nccnenoBaTenbckoi paboThbl

ochopmrieHus
Hay4HO-

12. O6beM ANCUUNNUHBI B 3a4€THbIX eAnHULIax/4acax B COOTBETCTBUU C Y4EOHbIM

nnaHom — 5/180.

CDopma npome)KyTquoﬁ aTTecTaumMn:. 3K3aMeH

13. Bugbl yuye6Homn paboThbl

TpyooemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTtpam
3 cemecTp
AyaNTOPHbIE 3aHATUS 48 48
nekunmn 32 32
B TOM 4mUCheE: npakTudeckme
nabopaTtopHbie 16 16
CamocTosaTenbHasi paborta 96 96
B TOM Yucrie: KypcoBas pabora (NpoekT)
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(3k3ameH — 4ac.)




WToro: | 180 | 180

13.1. CopepxxaHue pasgenos AUCLUNIIUHDI

No Peanusauus
n/n pasgena
HanmeHoBaHwue pasgena ONCUMNIWHBI C
CopepxaHue pasgena AUCUMUNnHbI
ANCLMNITUHBI NMOMOLLIbIO
OHMawnH-Kypca,
QYMK
1. Jlekuunm OHnaliiH kypc
1.1 | OCHOBHblE MOHATUS TEOPUN JlnHenHas anrebpa, NMHelHbIE CUCTEMBDI, “‘Undposasi
TNIMHENHBIX CUCTEM. HEeNWHeNHbIe CUCTEMbI, YCTONYUBOCTb obpaboTka
1.2 | MeTog HaUMeHbLLNX Knaccunyeckun MHK, pekypcnBHbin MHK, curHanos’,
KBagpaToB. dunbTp BuHepa https://edu.vsu.ru
1.3 | dunbTp KanmaHa u ero OvickpeTHbIN unbTp KanmaHa, ocHoBHas n | /course/view.php
006LLEHNS. anbTepHaTMBHbIE BOPMbI 3anucu. H\infty ?id=10496
duUnbTpIo
3. JlabopaTtopHblepaboTbl
3.1 | OCHOBHbIE NOHATUA TEOPUM JlnnenHas anrebpa, NMHeNHbIE CUCTEMBI,
NNHENHbBIX CUCTEM. HEJNIMHEWNHbIE CUCTEMbI, YCTOMYUBOCTb
3.2 | MeTtog HaMMeHbLINX Knaccuyeckuin MHK, pekypcusHbii MHK,
KBaApaToB. dunbTp BuHepa
3.3 | dunbTp KanmaHa u ero OvckpeTHbin unbTp KanmaHa, ocHoBHast 1
006LLEeHUS. anbTepHaTuBHble BopMbl 3anucu. H\infty
duUnbTpIo

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne Buabl 3aHsaTUN (4acoB)
HanmeHoBaHue pasgena
n/ CamocTosTernbHas
ONCLUNINUHBI Jlekummn | JTaBopaTtopHbie | MpakTuyeckne Bcero
n paboTta
OCHOBHbIE MOHATUS
1 | Teopuu NNHENHbIX 12 6 32 50
CUCTEM.
5 MeToa HauMeHbLUMX 12 6 32 50
KBagpaToB.
3 PunbTp Kanvana u ero 8 4 32 44
oobLueHus.
Wtoro: 32 16 96 144

14. MeTogn4yeckne ykasaHusa Ans obyvarowmxcsi N0 OCBOEHUIO AUCLUNIIUHbI

OvcuunnuHa peanu3yeTcsa NO TemaTM4ecKkoMy MpuHUMMY, Kaxaas Tema npeacrtaBnseT cobou
3aBEpLUEHHbIN pa3gen kypca. Tembl ¢ koanpoBkon X.X.1 oTHocaATcs Kk 6asoBomy (obsizatenbHoMy) Groky
Ans obyyeHns. Ha nepBom 3aHATMM CTYAEHT Mony4vaeT MHopmaumio And AOCTyna K KoMnnekcy yvyebHo-
MeToAMYECKUX MaTepmaros.

JIeKUMOHHBbIE 3aHATUS MOCBSALLEHbI PACCMOTPEHUID TEOPETUYECKUX OCHOB AUCLMMIUHBI: BBOAATCS
OCHOBHbIE MOHATUA, U3y4aloTca 06as3oBble TEXHONOrMM, pasbupaloTcA OCHOBHbIE Mpouecchl paboTbl C
GonblWUMK OaHHbIMK. JlaGopaTopHble paboTbl NpeaHasHadyeHbl AN OPMUPOBAHUS YMEHWUIA M HaBbIKOB,
3akpenneHHbIX komneTeHuui no OMNOMN. OHM OpraHN3oBLIBAKOTCA B BUAE BbINOMHEHUS OTAENbHbLIX 3a4aHuN.
Mo OKOHYaHWUM U3YYEHUS OUCLUNINHBI NPOBOAUTCS TECTUPOBaHNE.

CamocTodaTenbHas pa60Ta CTYAEHTOB BKIllO4aeT B cebs npopa60TKy yqe6Horo maTtepuana nekumn,
pa36op 3agaHun na6opaToprlx pa60T, NOAroTOBKY K 3K3aMeHy. Ons ycnewHoro oCceBoeHnda AnCUnniinHbI




pekomMeHayeTcsi NOAPOOHO KOHCMEKTMPOBATb JEKLUMOHHLIA MaTtepuarn, npocMaTpuBaTb MNpe3eHTauun no
COOTBETCTBYIOLLEN TEME, 4YTOObI CUCTEMATU3MPOBATb M3yYaeMblil MaTepuan, BbINOMHATL 3afaHus
nabopaTtopHbIx paboT.

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

Mpy “CNoNb30BaHUM OWCTAHUMOHHLIX 0Gpa3oBaTeNbHbLIX TEXHOMOMMA U 3NIEKTPOHHOrO OGYy4YeHUst
criefyeT BbIMOMHATL BCe YKasaHWA npenofdasBatens Mo pab6ote Ha LMS-nnaTtdopme, cBoeBpeMEHHO
noaknodaTbes K online-3aHATUAM, cobroaaTe peKoMeHAauuy no opraHn3aLumM caMoCcTOATENbHOW paboThl.

15. Yye6HO-MeTOAMYECKOE U UH(pbOpMaLMOHHOe obecrneyeHne GUCLUNITUHBI
(cnucox aumepamypsi ogpopmasemcs 8 coomgemcmauu ¢ mpedoganusmu I'OCT u
ucnoab3yemcs 06ujast CKO3HAsL HyMepayusi 0Jisl 8CEX U008 UCOYHUKOR)

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHuk

BexTtuH, KO. C. KoHCcnekT nekumin no matemaTM4eCckoMy MOLENMPOBaHNIO OOBHLEKTOB U CUCTEM
ynpaBneHus : ydyebHoe nocobue / 10. C. bextnH. — Pasanb : PIPTY, 2023. — 192 ¢. — ISBN

1 978-5-7722-0396-5. — TeKCT : aneKTpoHHbIN // IlaHb : anekTpoHHO-6nbnnoTteyHas cnctema. —
URL: https://e.lanbook.com/book/439664 (naTta obpatiueHms: 10.04.2025). — Pexunm goctyna:
O aBTOPU3. NoNb3oBaTenen.

BaruH, . B. OueHnBaHune napameTpoB B 06paTHbIX 3agayax : yuebHoe nocobue / 1. B. BaruH.
— HoBocubupck : HI'TY, 2019. — 48 c. — ISBN 978-5-7782-3940-1. — TeKCT : 3NeKTPOHHbIN //

2 NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/152269 (naTa
obpauenuns: 10.04.2025). — Pexum goctyna: ans aBTopus. Nonb3oBaTenen.
I'ermanos, B. I'. Lludposas o0pabdoTka curHanos : yuebHoe mocodue / B. I'. etmanoB. — 2-¢ w31, —

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

: AIEKTPOHHO-OnOMHoTeuHas cucrtema. — URL: https://e.lanbook.com/book/75740 (naTa obpamieHus:
10.04.2025). — PexuM AocTyna: Uit aBTOPH3. [TOJb30BATEIEH.

6) gononHuTenbHasa nuTepaTtypa:

Ne n/n McToYHMK

CTaTUCTUYECKME METOIbl UCCIel0BaHMI : ydebHO-MeToanYecKkoe nocobue / coctasutenu . A. Fabeesa [n ap.]. —
YnaH-Yp3 : BrY, 2022. — 138 c. — ISBN 978-5-9793-1799-1. — TeKCT : 3/1eKTPOHHbI // J1aHb : 31eKTPOHHO-
6ubnmnoteyHan cuctema. — URL: https://e.lanbook.com/book/336353 (gata o6paweHma: 10.04.2025). — Pexxum
AO0CTyna: AnAa aBTopus3. nosb3oBaTenei.

M MaceyHukos, U. W. 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-6ubnmoTevHasa cuctema. — URL:
https://e.lanbook.com/book/137567 (naTta obpaweHus: 10.04.2025). — Pexum gocTyna: ans
aBTOpPU3. NOSib3oBaTeNen.

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:
Ne n/n McToYHMK
6 OneKkTPOHHbIN KaTanor Hay4Hon 6nbnmoTtekn BopoHexckoro rocyqapCTBEHHOMO yHMBEpCUTETA.
— http://www.lib.vsu.ru/
OBC «M3pgatenbcTBO JlaHb»
http://e.lanbook.com/
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16. NepeyeHb y4eObHO-MeTOANYECKOrO 0becnevyeHns ANA CaMOCTOATEeNbHOM paboThl
(y4ebHo-Memoduyeckue pekomeHdayuu, rnocobusi, 3adayHuUKU, MemoOUYECKUE yKa3aHUsl Mo B8bIMO/IHEHU
rnpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

[ns camocToATenbHOM NOArOTOBKM OOyYaloLWUnCsa Nonb3yeTCst KOHCMEeKTaMu1 NeKUUi 1 nutepaTypon
no TemMaTtuke NeKUMOHHOro MaTepuana, 3agaHuin nadbopaTopHbix pador.

CamocTodTenbHas paboTa oOy4vatollerocsi [AOJPKHa BKIOYaTb MOArOTOBKY K TECTMPOBAHMIO,
nabopaTtopHbIM  3aHATUSIM U NOATOTOBKY K MPOMEXYTOYHOW aTTrectauun. [Ona  obecneyeHus
CaMOCTOSATENbHON paboTbl CTYAEHTOB B 3NEKTPOHHOM Kypce AMCLMNAMHLI HA obpas3oBaTenbHOM noprarne
«OneKTpoHHbIN yHuBepcuTeT BIY» cchopmupoBaH y4ebHO-METOOUNYECKUA KOMMIEKC, KOTOPbLIA BKIOYAET B
cebsa: nporpammy Kypca, y4ebHble nocobusi M crnpaBOYHble MaTepuanbl, METOAMYECKUE YKas3aHus Mo


http://www.lib.vsu.ru/
http://e.lanbook.com/

BbIMOJIHEHUIO na6opaToprlx pa60T. CTy,EI,eHTbI nony4yaroT AOOCTyn K OaHHbIM MaTtepuanam Ha nepBoOM
3aHATUN NO gUcUunniinHe.

17. Obpa3soBaTenbHble TeXHONOrMK, UCNONb3yeMble NpU peanusaumm y4yeoHomn
ANCLUUNIUHBI, BKIOYasa AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonoruum (A4OT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHoe obGy4YeHue):

Mpn peanusaumm  ANCUMMAMHBI  UCMONBb3YIOTCA  MOAYNbHO-PEWTUHIOBAss U JIMYHOCTHO-
OpPVEHTUPOBAHHbIE  TEXHOMOrMM O0y4YeHus (OpMEeHTUPOBAHHblE Ha WMHAMBMAYASIbHOCTb  CTYAEHTA,
KOMMbIOTEPHbIE N KOMMYHUKaLMOHHbIE TEXHOMOrMK). B pamkax guCUMNIIMHBbI NpegyCMOTPEHbI creayoLlimne
BVAbl NEKUUN: MHPOPMaLMOHHas, NeKUNs-BU3yanusaumns, nekumns ¢ npumeHeHnem obpaTtHON CBA3W.

OucumnnuHa peanunsyetcd C NPUMEHEHUEM  3MNEKTPOHHOro 00y4YyeHus ©  ANCTaHUMOHHBIX
obpasoBaTenbHbIX TEXHONMOMMN, AMs OpraHu3auumn caMocTosiTenbHOW paboTbl 0OyyaroLWMXCs UCNONb3yeTcs
OHManH-KypC, pa3MeLleHHbI Ha nnatdopme OnekTpoHHoro yHusepcuTeTa BIY (LMS moodle), a takke
apyrue VIHTepHeT-pecypchl, npuBedeHHbIe B M.158

18. MaTepnanbHoO-TexHU4YeckKkoe obecnevyeHme AUCLUNIIUHDbI:

YuebHaa ayguTopusa Ons NpoBeAeHWs MPaKTUYeCKMX 3aHATMI: crneuuanuanpoBaHHas Mebenb,
nepcoHanbHble KOMMbIOTEPDI ANS UHAMBUAYaNbHOW paboThbl.

OC Windows 8 (10), uHtepHeT-bpaysep (Google Chrome, Mozilla Firefox), Microsoft Visual Studio
Community Edition

19. OueHou4HbIe cpeacTBa ANs NPoOBeAEeHUA TEKYLEeNn U MPOMEXYTOYHOM aTTecTauum

MopanoK OLIEHKU OCBOEHWs obyvalolmMuca yd4ebHoro martepuana onpenensercs coaepaHuem
crneyoLWnx pa3aenos ANCUUNIHLI

HaunmeHoBaHve WHpmnkaTtop(bl)
Ne KomneTeH
pasgena QUCUUMIvHbI OOCTMXKEHNSA OueHouyHble cpeacTBa
n/n umnsa(n)
(moayns) KOMMNeTEeHUMMN
OCHOBHbIEe NOHATUS
1. | Teopun NNUHENHbIX OrK-1.1 OrkK-1.1
CUCTEM. KUMbI ona npoBeeHus TekyLlen
2 MeToa HaumeHbLINX OMK-1.2 OMK-1.2 aTTectaumu
KBagpaTos. 3amanus 11 1a60paTopHbIX paboT
3 ®dunbtp KanmaHa u ero OMK-1.3 OMK-1.3
006LLEeHUS.
KWUMbI ona npoBeeHns NTOroBown
lMpomexymoyHasi ammecmauusi
aTTectaumu
gopma KOHMPOIIsl — _3K3aMeH,

20. TunoBble OLeHOYHbIe cCpeAcTBa U MeToauYeckne MaTepuansl, onpegensiowue
npoueaypbl OLeHUBaHUSA

OueHkKa 3HaHWI, YMEHU N HaBbIKOB, XapaKTepuayoLasa atanbl (hOpMUPOBaHNS KOMMNETEHLUA B
pamMKax M3yYyeHus AMCLMMITMHBI OCYLLECTBNSETCS B XO4€ TEKyLLel 1 NPOMEeXyTOUYHOWM aTTecTaumin.

TekyLlas aTTecTaumnsi NpOBOAUTCS B COOTBETCTBMM C [1onoxeHnem o TekyLen attectaumm
obyyvarowmxcsa no NnporpamMmmam BbicLiero obpasoBaHns BopoHeXcKoro rocyapCTBEHHOIO YHMBEPCUTETA.
Tekylwas aTTectauus NpoBoauTCH B (hopmax: yCTHOro onpoca; 3awntbl nabopaTopHbIX paboT, BbIMONHEHMWS
KOHTPOMbHbIX paborT.

lMpomexyToyHas aTTecTauusi NpoBOANTCS B COOTBETCTBUM C [10NOXXEeHNEM O NPOMEXKYTOYHOM
aTTecTaummn oby4varoLmxcs no nporpaMMam Bbicllero obpasoBaHus. NpomMexyToyHas aTTectaums no ntoram
OCBOEHMWS AMCLUMIMHBI MPOBOANTCS B (hopMe 3ayeTa C OLEHKOM U ak3aMeHa. [ns nonyyeHuns
MONOXMWTENbHON UTOFOBOW OLIEeHKN HEOOXO0AUMO BbINONHEHNE BCeX NabopaTopHbIX U KOHTPOSbHbIX paboT.

20.1 TeKywMi KOHTPOJb yCNEeBaeMoCTH
KOHTpOJ'Ib ycneBaemMoCTu no auncuuniimHe ocyulectBeideTcqa C NOMOLLbIO na6opaToprlx n
KOHTPOJIbHbLIX pabor.



TekyLlasn aTTecTaumns NPOBOANTCA Ha 3aHATUM OAHOBPEMEHHO BO BCen y4ebHoM rpynne B Buae
TecTa B 3reKTpPoHHOM 0bpa3oBaTenbHON cpefe «ANeKTPoHHbIN yHuBepcuteT BI'Y», agpec kypca —
“‘Undposas obpaboTka curHanos” https://edu.vsu.ru/course/view.php?id=10496, agpec Tecta TekyLlewn
attectauuun — https://edu.vsu.ru/mod/quiz/view.php?id=1195047 TecT cocTaBnaeTcsa U3 Matepuanos
®OCa, hopmupyeTcsa cMCTEMON aBToOMaTUYECKM NyTEM A0BaBNEeHUs CriydanHbix BONPOCOB, KONMYECTBO
KOTOpPbIX COOTBETCTBYET MMetoLLMMca obpa3uam bunetos. bonbLuasa yacTb BONPOCOB NpoBepsAeTcs
aBTOMaTUYECKW, MPOBEPKU NpernodaBaTternieM ¢ pyYHbIM OLLEHUBaHUEM TPEDBYIOT TOMbKO OTAENbHbIE
BOMNPOCHI, NpeAcTaBneHHble B opme acce. OrpaHnyeHne no BpeMeHn Ha kaxayto nonelitky — 1 yac 30
MUHYT

Mpumepbl NabopaTopHbIX padoT
1. MHK oueHKa Habopa HeM3BECTHbIX N0 Habopy M3MepeHUi, TMHEHasA 3a4a4a.

a. O6uee ycnoBue ans BapuaHTOB 3a4a4: 414 uHtepsana Habawoaerus t € [0, T] n Habopos
n3mepeHuii B momentbl t =h-i,h=0.01 i :1,_n
i. nocTpouTb rpadukm sasucumoctenn A, (n),A,,(n),o,,(n),o,,(n), rae A -
owmnbKa No KOHKpeTHoW BbIbopKe, o - CKO no BbibopkKe, N =10,200.
ii. NOCTPOWUTb rpadmK 3aBUCMMOCTU YMCNa 0BYCIOBNEHHOCTHU ,u(H (n))

b. BapwnaHTbl 3aga4

i. JInHeHaa annpoKcMmauus
nepemeHHble X = (X, X,)"
dyHruma Y (t) = X + Xt
namepenusa z, = Y(t,) + at’® + &, rae £ - He3aBUCKMMble PAaBHOTOYHbIE

norpewHocTu.
ii. Kybuyeckan annpokcMmaums

nepemeHHble X = (X, X,, X5)"
dyHruma Y(t) = X, + Xt + X,t?
namepenuns z; = Y(t,) +acos(2Lzt /T)+ ¢, rae & - HesaBucuMble
PaBHOTOYHble norpewHocTy, L - napametp.
iii. Annpokcmmauma
nepemexHble X = (X, Xz)T
dyHruma Y (t) = X, + X, In(1+t)
nsmepenna z, = Y(t,) +at’® + &, rae & - He3aBMCMMbIE PAaBHOTOYHbIE

MOrPELLIHOCTH.
iv. Annpokcumauus
nepemeHHble X = (X, X,)"
dyHrumna y(t) = X + X, L
1+t
nsmepenna z; = Y(t;) +at’ + &, rae € - He3aBMCMMble PaBHOTOUHbIE
MOrPEeLLHOCTH.
V. AnnpoKkcumaums

nepemeHHble X = (X, X,)"

dyHruma Y(t) =X + X,V1+t



nsmepenna z, = Y(t,) +at’® + &, rae & - He3aBUCMMbIE PAaBHOTOUHbIE

norpewHocTu.
vi. Annpokcmmauma

nepemeHHble X = (X, X,)"

dyHkuma y(t) = X, + X,v/1+1t?
nsmepenna z, = Y(t,) +at’® + &, roe & - He3aBUCMMbIE PAaBHOTOYHbIE

norpewHocCTu.
vii. AnnpoKcumauuma

nepemeHHble X = (X, X,)"
1
dyHruma y(t) = X, + X, ———
Tt J1+t
namepenusa z; = Y(t,) + at’® + &, rae £ - He3aBUCKMMble PAaBHOTOYHbIE

NorpeLHocTy.
viii. Annpokcumaumsa

nepemeHHble X = (A, B,)'
dyHkuma Y(t) = A cos(2zt /T) + A, sin(2zt /T)
namepenna z = Y(t) +at+ &, roe & - He3aBUCMMblE PaBHOTOUHbIE

NOrpeLHoCTy.
ix. Annpokcumaumsa

nepemenHbie X = (A, A, B, B,)’

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

namepenuns z; = y(t,) +at+ <&, roe £ - He3aBMUCKHMbIE PaBHOTOYHbIE

NorpeLHocTy.
X. AnnpoKcumaumsa

nepemexHble X = (X, X2)T
dyHruma y(t) = x, cos(2zt/T)+ x, In(t +1)
namepenuns z; = Y(t,) +at+ &, rae & - He3aBUCUMble PaBHOTOYHbIE

NorpeLHocTy.
xi. Annpokcnmmauma

nepemeHHble X = (X, X,)"
dyHkuma y(t) = x sin*(2zt I T) +x, / (t +1)
namepenna z; = Y(t;) +at + &, roe & - He3saBUCMMbIE PaBHOTOUHbIE

NOrpeLwHoCTH.
xii. Annpokcumauma

nepemenHble X = (X, X,)"

dyHkuma Y(t) = X /V1+t* +x,sin(22t /T)
namepenna z, = Y(t,) +at+ &, roe & - He3aBUCMMbIE PAaBHOTOYHbIE

NOrpeLHOCTM.



xiii.

Xiv.

XV.

XVi.

XVii.

Annpokcmaumn

nepemeHHble X = (X, X,)"

dyrkuma Y(t) = X ~/1+ 2t + X, cos(27t2 /T)

namepenuns z; = Y(t,)+at+ &, rae & - He3aBUCUMble PaBHOTOYHbIE
NOrpeLwwHocTy.

nepemeHHble X = (X, X,)"

dyHruma y(t) =X /J1+t + sz/m

namepenuns z, = Y(t.)+at+ &, rae & - He3aBUCUMble PaBHOTOYHbIE

NMorpeLHoCTy.

nepemeHHble X = (X, X,)"

dyHruma Y(t) =x /v1+t +X,8in (472'\/1+t /T)

namepenuns z; = Y(t,)+at+ &, rae & - He3aBUCUMble PaBHOTOYHbIE
MOrPeLIHOCTH.

nepemeHHble X = (X, X,)"

dyrkuma Y (t) = x " +x,\/1+t

namepenunsa z, = y(t.)+at+ <&, roe £ - He3aBUCHMbIE PAaBHOTOYHbIE
MOrPeLIHOCTH.

nepemeHHble X = (X, X,)"

d)yHKLI,VIﬂ y(t) — Xlesin(Z;rt/T) + Xzecos(Z;zt/T)

namepenuns z; = Y(t,)+at+ &, rae & - He3aBUCUMble PaBHOTOYHbIE

norpewHocCTn.

®unbTp KanmaHa ana ckanapHoi nepemeHHom

nepemeHHaa X

n3mepeHua Z; = X+ fi , rae f - HE3aBUCUMbIE PAaBHOTOYHbIE U3MEPEHNA.

®unbTpbl ANA 33434 NyHKTa 1.

a. Peanunsosatb ¢pmabTp Kanmaxa.

b. ®UnbTp c NOCTOSHHBIMKU KO3PPULUMEHTAMM KaK dUNbTP KasimaHa ¢ NOCTOAHHOM

maTpuuen P = P(100).
c. CpaBHUTb paboTy ¢pmabTpoB a u b.
MHK oueHKa Habopa Hem3BeCTHbIX MO Habopy U3MEPEHMIH, HeAMHeHan 3a4a4a. BapuaHTbl:

nepemeHHble X = (X, X,)"
dyHkuma y(t) = xt+ Xz\/E + XX,
namepenuns Z, = Y(t,) + ¢
nepemeHHbie X = (X, X,)"
dyrkuma Y(t) =sin(xt) + Xt
namepenna z, = y(t) + &



iii. nepemeHHble X = (X, X,)"
dyHrupma Y (t) =sin(x, + X,t /T)
namepenus z, = Yy(t,) + &
iv. nepemeHHble X = (X, X,)"
byHkuma Y(t) =109y, (X,) + X,t
namepenuns z; = y(t,) + &
V. nepemeHHble X = (X, X,)"
byrkuna (1) = Xt + Xt
namepenna z, = y(t) + &
vi. nepemeHHble X = (X, X,)"
dyHkuma  Y(t) = X + Xt + X X, (t +1)°
namepenna Z, = y(t,) + &
vii. nepemenHbie X = (X, X,)"
dyHkuma y(t) = X, +Cos(x,t)
namepenna z, = y(t) + &
viii. nepemenHble X = (X, X,)"
dyHruma Y (t) = X In(1+t) + X,t + /% X,
namepenuns z; = y(t,) + &
ix. nepemeHHble X = (X, X,)"
dyrkuma Y(t) = X7t + XNt + X,
namepenuns z, = Y(t,) + &
X. nepemeHHble X = (X, X,)"
byHkuma Y(t) = X2 coS(t) + X,/t + XX,
namepenna z, = y(t) + &
xi. nmepemeHHble X = (X, X,)"
dyHruma Y(t) = X, +sin(xt) +cos(x,t)
namepenna z, = y(t) + &
xii. nepemeHHble X = (X, X,)"
dyHkuma Y(t) = X7 +X;
namepenuns z, = Y(t,) + &

xiii. nepemenHble X = (X, X,)"

ynruma V(1) =X +X;

namepenuns z, = Y(t,) + &



xiv. nepemeHHble X = (X, X,)"

dyrkuma Y (t) = X7 cos(t) + x5 (L+sin(t))
namepenuns z; = y(t,) + &

20.2 NMpomexyTouyHas aTTecTauumsa

I'IpomemyTquaﬂ arrecrtauma no AnCUunniimHe ocyLlecTBndeTcAa ¢ NoMoLbio crieayrowmnx

OLIEHOYHbLIX CPeCTB: BOMPOCHI K 3K3aMeHY.
Bonpochbl K 3K3ameHy

JInHenHble N HenuHelnHble cnuctemsl. JinHeapmnsauus.
YCTOM4YMBOCTb NTUHEWHbIX CUCTEM.
OueHrBaHMe KOHCTaHTbl METOAOM HaMMEHbLUNX KBa4paToB.

MeTog HaMMeHbLINX KBaApaToB ANS HEMMHENHbIX U3MEPEHNI.
PeKypcuBHbIN METOL, HAUMEHbBLLMX KBaApaTOB.

OuvckpeTHbin punbTp KanmaHa.
. AnbTepHaTtmnBHas opmynmnpoBka unbTpa Kanmaxa.

BOooNOoGOA~WNE

(=
N O

. OnTumanbHoe crnaxueaHue B 3aerI'IJ'IeHHOl7| TO4YKe,
. OnTumanbHoOe crnaXxnuBaHue ¢ NOCTOSIHHLIM 3ana3ablBaHUEM.

[ N SN
g~ W

I'IporHosprBaHMe BEKTOpa COCTOAHUA U KOBapMaLlMOHHOVI maTpuubl.

. O6obueHne punbTpa KanmaHa Ha criyyaii KoppenMpoBaHHbIX LLYMOB.

MeToa HaMMeHbLINX KBagpaToB ANS NMMHENHbIX HE3AaBUCUMbIX PABHOTOYHBIX U3MEPEHUIA.
MeToa HaMMeHbLUIMX KBagpaToB AN NMUHENHbIX U3MepeHnii obLlero Bnaa.

. MpumeHenune cunbTpa Kanmara gnsa cnyyas HeNMHENHON MogeNn NPorHo3a COCTOSHUN.
. MpumeHenune cunbTpa Kanmara gnsa cnyyas HENMHENHbIX N3MEPEHNIA.

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

«XOpOLUOY», «yAOBNETBOPUTENBHOY, «HEYAOBNIETBOPUTENBHOY.

CooTHoLLeHe nokasaTenen, KputepueB u LLKarbl OLueHNBaHNA pe3yrnbTaToB o6yqu|/|9|.

YpoBeHb
KpuTtepun oueHrBaHNs KoMneTeHLnin ccpopmumposaH Lkana oueHok
HOCTMU
KOMnNeTeHuumn

OTnuyHoe 3HaHMe TeopeTMYecKoro mMaTepuana, npasunbHoe W | [1o8blilweHHbIl OmnuyHo
apheKTnBHOE pelleHve 3agadvun, npasBuiibHble OTBETbl HAa TECTOBble ypo8eHb
BOMPOCHI.
HomkHbl 6b1Tb BeiNonHeHsl BCE nabopaTtopHbie paboThl
Xopolluee 3HaHWe TeopeTUYecKoro matepmana, B LEerioM npasBuibHOE ba3sosnbill Xopowo
pelueHue 3agayu. Yypog8eHb
HO: ponyckaeT He3HauuTemnbHble OWWOKM B peleHun 3agayn.
HenpaBunbHbIA OTBET Ha TeCT.
WJIN: BbINONHEHbI BCe MoOKasaTenn MOBbLILWEHHOIO YPOBHHA, HO He
3a4TeHa ofHa 3agada.
PelweHve 3agayn He JoBedeHO A0 KOHLA UNU HeAoCTaTOYHOE 3HaHue lNopoeosnbili Ydoenemeopu-
TeopeTuyeckoro MaTepuana, owmbkm B Tectax HeonTumanbHoe Yypog8eHb meribHO
pelleHve 3ajaynm UM HeJoCTaTOYHOE BfajeHue TeopeTUYECKUM
mMaTepuanom.
WNW: BbinonHeHbl Bce nokasaTenu ©6a30BOro YpoOBHS,, HO MO
AVCLMMIIMHE He 3a4TeHbl 6onee ogHOM 3adayu.
3agavya He peleHa WM cepbe3Hble npobenbl B 3HaHMK - Heydosnemsopu-
TeopeTnyeckoro martepuana (C HesHaHueM MoryT OblTb CBA3aHbl K mesibHO

rpybbie ownbkM B OTBETE HA TECTOBLIE BOMPOCHI)




3agaHusa ®OC

Bonpocbl ¢ BapyaHTaMu OTBETOB

1. BribopouHoe cpeaHee 3TO
a. OTHOULIEHHE CyMMBI BCEX M3MEPEHHbIX 3HAYEHUH MOKa3aTesst K BETMUUHE BHIOOPKU
b. cpennee 3HaueHME KBaAPATOB OTKIOHEHHUIT OT/ACIBHBIX €0 3HAYCHHI OT CPEAHETO BEIOOPOYHOTO.
C. KOpEHb KBaJpaTHBIH U3 BEHIOOPOYHON AUCTIEPCUH

Otger: a

2. BribopouHas gucmepcust 3To
a. OTHOLICHHE CYMMBI BCEX U3MEPEHHBIX 3HAUCHHMI MOKa3aTelsl K BEJIMYNHE BEIOOPKU
b. cpenmnee 3HaUYCHHE KBaAPATOB OTKIOHEHHUI OTICIBHBIX €T0 3HAYCHHUI OT CPEAHEr0 BEIOOPOUHOTO.
C. KOpPEHb KBaJpaTHBIA U3 AUCTICPCHU

Ortsger: b

3. Cpemnnee KBaJpaTHYCCKOE OTKIOHCHHE 3TO
a. OTHOIICHHE CYMMBbI BCEX M3MEPCHHBIX 3HAUCHHIA MTOKA3aTes K BETMYMHE BEIOOPKHU
b. cpentee 3HaueHME KBaAPATOB OTKIOHEHUH OTJAEIBHBIX €r0 3HAYEHHI OT CPEIHET0 BEIOOPOUHOTO.
C. KOpPEHb KBaJIpaTHBIN U3 AUCTICPCUH

OTBeT: C

4. Tlpsmoe u3MepeHne HEKOTOPOH BETMIHHEI 3TO
a. HW3MepeHwme, IPU KOTOPOM 3HAUCHHE BEIMIMHBI H3MEPSIETCS HEITOCPEICTBEHHO
b. wu3MepeHnue, pu KOTOPOM H3MEPSCTCS 3HAUCHUSI BEINYNH, CBA3AHHBIX C M3MEPSIEMON BENUINHON
HM3BECTHOM 3aBHCUMOCTBIO
OTBerT: a

5. KocBenHoe u3mMepeHre HEKOTOPOH BEIMYHUHBI 3TO
a. UM3MepeHue, NpU KOTOPOM 3HAYCHUE BEIMYMHBI H3MEPSETCS] HEOCPEICTBEHHO
b. wu3Mepenue, mpu KOTOPOM U3MEPACTCS 3HAYCHHS BEIUYHH, CBA3AHHBIX C M3MEPSIEMOI BETHUMHOM
W3BECTHOU 3aBUCHMOCTBIO
Ortger: b

6. Meroa HaMMEHBIINX KBaAPaTOB MO3BOJISIET TOA00PATH
a. TmapameTpbl HEKOTOPOH (YHKIMHU TaK, YTOOBI CyMMa KBa/IpaTOB Pa3HOCTEH M3MEPEHHUH 1 aHATUTHYECKUX
JaHHBIX OblJIa MUHUMAJIBHON
b. Buzx HekoTOpOI aHAMHTHYECKOW (PYHKIMH, CpeHEE 3HAUCHHE KOTOPOI COBIAIAET C BEIOOPOIHBIM
CpEIHUM U3MEpPEHUI
C. (YHKIHIO Tak, 4TOOBI €e KBaJIpaT COBIA/Al C BHIOOPOUHBIM CPEIHUM U3MEPEHUil
Otger: a

7. CoCTaBJIAIONIYIO OTPEIIHOCTH U3MEPEHUH, OCTAIONIYIOCS TIOCTOSHHOM MPH MOBTOPHBIX U3MEPEHUSIX OJHOM U TOMH
K€ BEJTMYMHBI HA3bIBAIOT
a. CcIydJaifHO# ommOKon
b. aHoManbHO# OMIMOKOIM
C. CHCTEeMAaTHYECKOW OIMUOKOMH
OtBer: C

8. Peaxo MOSIBISAIONIYIOCS M PE3KO OTIHYAIOIIYIOCS 110 BEJHYUHE OT MPOYUX IMOTPEIIHOCT H3MEPEHUI HA3bIBAIOT
a. ciay4JailHOW OmMOKOM
b. anomanbHOI OmMMOKOM
C. CHCTEMAaTHYECKOU OIIMOKOM

OrtseT: b

9. HM3meHstonIyrocs Ciy4aifHBIM 00pa30M IpH MOBTOPHBIX H3MEPEHHSX OJHOW U TOH e BEITUYUHBI IIOTPEITHOCTh
Ha3bIBAIOT
a. ciydaifHO! OmmMOKOH
b. aHOManpHON OMIMOKOH
C. CHCTEMAaTHYECKOH OIIMOKON
OrTserT: a



10. ®unprp Kanmana npumensiercs
a.  TOJBKO JUIS CUCTEM C KO3((HUINEHTAMH, 3aBUCSILIUMHU OT BPEMEHH
D.  TonbKO AT cCHCTEM ¢ MOCTOSIHHBIMU KO3 QUIIIEHTAMU
C. ISl MPOU3BOJILHBIX INHAMUUYECKHX CUCTEM

Ortser: C

OTKpBITbIe 3aJaHu.

1. Kax HasbIBaeTCs OTHOIIEHNE CYMMBI BCEX M3MEPEHHBIX 3HAUCHUM TTOKA3aTeNs K BEIMUMHE BEIOOPKH (1Ba
cJ10Ba)?

OrBeT: BEIOOpOYHOE CpenHee

2. Kak Ha3pIBaeTcs cpeHee 3HaYeHHe KBaAPaTOB OTKJIOHEHHUI OTAENbHEBIX €ro 3HAYeHUH OT CPEIHETO
BBIOOPOYHOTO (Ba CIOBa)?

OtBeT: BEIOOpOYHAs AUCTIEPCHUS

3. Kaxk Ha3pIBaeTcsl KOPEHb KBaAPaTHBINA 13 BEIOOPOYHOH JHUCIIEPCHH (COKpaIIeHHUE)?

Otset: CKO

4. Kak Ha3pIBacTCS U3MEPEHUE, IIPU KOTOPOM U3MEPSIETCS HEMOCPEICTBCHHO 3HAYCHUE M3MEPSACMON BETHYNHBI
(omHO €110BO)?

OtgeT: npsiMoe

5. KaK Ha3bIBACTCA UBMCPCHUEC, IPU KOTOPOM U3BMEPACTCA 3HAYCHUS BEJINYUH, CBA3aHHBIX C 1/13Mep;1eM0171
BEITMYMHON M3BECTHOM 3aBUCHMOCTBIO (OJIHO CIIOBO)?

OTBET: KOCBEHHOE

6. Kak Ha3pIBaeTCs peanu3anusi METo/1a MAKCUMaJIbHOTO PABIONOA00MS [UIsl Cy4asi, KOTJa NOrPeIHOCTH
M3MEpEeHUI He3aBUCUMBI U pacIpeeNieHbI 10 HOpMaTbHOMY 3aKOHY (COKpaIleHHe)?

Oteet: MHK

7. Kak Ha3pIBaeTCs COCTABIISIONIAs MOIPENIHOCTH H3MEPEHHH, OCTAIOIIASICS MMOCTOSHHOM P OBTOPHBIX
HU3MEPEHUAX OHOM M TOM K€ BEMYMHBI (0OIHO CJI0BO)?
OTBer: cucTeMaTnuecKas

8. Kak Ha3pIBaeTCs COCTABISIONIAS MOIPENIHOCTH H3MEPEHHH, PEAKO MOSBISIOMIAACS M PE3KO OTIMYAIOIIASACS 1O
BEJIMYMHE OT MPourX (0JHO CIIOBO)?

OTtBeT: aHOMAaJIbHAS



9. Kak Ha3pIBaeTCsl COCTABIIAIONIAS MTOTPEIIHOCTA U3MEPEHUI, U3MCHSIOMIASICS CITy4YallHBIM 00pa3oM IpH
MTOBTOPHBIX U3MEPEHUAX OJHOM U TOMU K€ BEIMYMHBI (OIHO CJIOBO)?

OrtBer: ciyuaiiHas

10. Kak Ha3niBaercs (l)I/IJ'H)Tp, HCHOHB3yeMLII71 JJId OLICHKN METOJa HAMMCHBIINX KBAaJApaTOB MapaMeTpOB
MPOU3BOJIbHBIX TUHAMHWYCCKUX CUCTEM (OI[HO CJ'IOBO)?

Ortset: Kanmana

Kputepun n wkanbl oueHMBaHma 3agaHmm ®OC:

[nsi oueHVBaHUS BbINONHEHUS 3a4aHWI UCnonb3yeTcs GannbHas Wwkana:

1) 3aKpbITble 3a4aHNst (TECTOBbIE C BapnaHTaMy OTBETOB, CPEAHMI YPOBEHb CITOXHOCTM):
e 1 6ann — ykasaH BEpPHLIN OTBET;

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

2) OTKpbITblEe 3a4aHUs (TECTOBbIE C KPaTKMM TEKCTOBbIM OTBETOM, MOBbILLEHHbLIN YPOBEHb
CMNOXHOCTK):
e 2 6anna — ykasaH BepHbIl OTBET;

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



