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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDBI

51.B.01 BBegeHue B cneunanbHOCTb

1. Koa v HamumeHoBaHuMe cneunanbHOCTH.

10.05.04 VIHhopMaLMOHHO-aHaNUTUYeCKne cucTemMbl 6e30nacHOCTU

2. Cneunanusauus:

ABTOMaTM3aUNA MHPOPMALMOHHO-aHANNUTUYECKON AeATENbHOCTHU

3. KBanudumkauusa BbinyckHuka: Cneumnanuct no sawmte nHgopmMmaumum

4. ®dopma oby4eHus: O4yHas

5. Kachegpa, oTBevawLwan 3a peanmsaumio QUCLUNIUHDI:
Kadenpa matemaTnyeckoro mogenmpoBaHums

6. CocTaButenb nporpammbl: bypnyukas Mapus LLlaykaTtoBHa, A.¢p.-M.H., AOLEHT

7. PekomeHaoBaHa: Hay‘-IHO-MeTO,D,I/I‘-IeCKI/IM COBETOM MaTemMaTnyecKoro cbaKyaneTa, NPOTOKOI

Ne 0500-06 ot 25.05.2023

8. YuebGHbIn rop: 2023/2024 CemecTp: 1



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S671sIK0MCs:

- oopMMpOBaHNE y CTYAEHTOB NpeAacTaBneHun o byayuien cneumanbHOCTU, ee MecTe U
poNnun B cUcTEMax ynpaBreHus;

- O3HaKomneHne ¢ 6a30BbIMU MOHATUAMW MaTeMaTUYEeCKOro aHanu3a, MaTteMaTU4eCcKon
NOTrMKN N TEOPUN anropuTMoB, HEOBXOAMMbBIMU AN POPMUPOBAHUSA NOTMYECKOTO MbILLMIEHUS 1
BbIpabOTKM anropuTMUYECKOro MNOAXo4a K peLlieHM0 NpuKNagHbiX 3agad COBPEMEHHOrO
€CTEeCTBO3HaHUS, a Takke ANS AanbHENLWero n3y4yeHms MaTtemaTu4eckux aUCLMNIIvH;

- CTUMYNMPOBaHUE Yy CTyAEHTOB CAaMOCTOSITENIbHOIO MbILLMIEHMS U UcCneoBaTeNbCKUX
HaBbIKOB.

3adayu y4yebHoU OuCUUMNIUHBI:

- AaTb 00LLY0 XapaKTepUCTUKY 3HAHWUA, HEOBXOANMbIX AN cneunanbHOCTU U CPeACTB UX
OCBOEHMS;

- OCBOMTb 0a30Bble MOHATUSA MaTeMaTU4YeCKoro aHanusa, forMku, TeopumM anropuTMOB,
HeobOxoanMble 4Na JanbHENLEro 3y4eHns maTtemMaTuyeckux ANCUNNIVH;

- 03HAaKOMUTb C OCHOBHbIMW cnocobamn AoKa3aTenbCTBa;

- OCBOWUTb HaBblKM CaMOCTOATENbHOMO  M3ydeHus y4yebHoOW nuTepaTypbl MO
MaTeMaTUYeCKUM ANCUUMNIINHAM U ee NPUIOXKEHUAM.

10. MecTo yyebHOM AancuunnuHbl B cTpyktype OlMNOI:
OucuunnuHa «BBegeHne B cneumanbHOCTb» OTHOCUTCA K 4acTu, OpMUpyeMOWn
yyacTHMKamMu obpasoBaTenbHblX oTHOWeHun bnoka 1. QucumnnuHel (mogynu).

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHUs oGpa3oBaTefibHOM
nporpamMmbl (KOMNEeTEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue Koa(el) | NHaukaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMNeTeHLUn

MK-3 | CnocobeH MK-3.1 | Bnageet 3HaTb: cnocobbl pelleHns TMNOBbIX 3agad obpaboTkm u
pewaTtb cnocobamu aHanusa MHopmaumm B NMHOpMaLMOHHO-
TMNOBbIE 3a4a4n peLueHus aHanUTM4eckux cuctemax;
06paboTky 1 TMMNOBbIX YMeTb: BbiOpaTh NoaxoasLne Metoabl pelleHns 3agay
aHanusa 3agay obpaboTku nHdopmaumm B NMHGOPMALMOHHO-
WHdopmaunn B 06paboTkM 1 aHanUTUYeCKnX cUcTemax; NPUMEHATb MaTtemaTuyeckme
WHOPMaLIMOHH aHanusa mMeToabl And o6paboTkun 1 aHannsa nHdopmaumm;
o- nHdopmaumu BnapeTb: HaBblkaMu OpraHusauum npouecca 3aluThbl
aHanuTU4ecKknx B nHdopmMaumMm B COOTBETCTBUM C PYKOBOAALLMMWU W©
cucTemax NHAOPMaLMOH | METOANYECKUMM AOKyMeHTaMu YNOSTHOMOYEHHbIX
rocyaapCTBEHHbI HO- denepanbHbiX  OpPraHoB  UCMOMHWUTENbHOW  BMacTu.,
X OpraHos, aHanutuyeckn | 6asoBoV TepMUHOMOrMen cneunanbHOCTH; GasoBbIMU
obecneuuBatoL X cMcTeMax HaBblKaMu CaMOCTOSATESNTbHOro nomcka
nx npodeccnoHanbHOn MHOpMaLuM B  NeYaTHbIX U
HaUMOHanbHY0 AMNEKTPOHHbBIX MUCTOYHUKAX, BKITHOYas ANEKTPOHHbIE Gasbl
6e3onacHocTb OaHHbIX; 6a30BbIMY MaTEMATUYECKUMWU MOHATUSMU U

MeTodaMu JoKasaTenbCTB MaTemMaTnyeckmx hakToB.

12. O6beM acuUnnuHbI B 3a4eTHbIX eguHuuax/yac. — 4/144.

dopma NPoMeXyTOYHOM aTTecTauun. 3a4eT C OLLEHKON.
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13. TpyaoemkocTb No BMAam y4ye6HoOM paboTbl

TpyaoemMKoCTb
Bug yuebHow paboTbl Mo cemecTpam
Bcero
1 cemecTp
KoHTakTHasa paboTta 68 68
nekuum 34 34
npakTnyeckmne 34 34
B TOM 4uUChe: nabopaTopHble 0 0
KypcoBas pabota
KOHTPOrbHbIE paboThl
CamocTtodaTtenbHasi paborta 76 76
lMpomexyToyHas aTTecTaumsi
Wtoro: 144 144

13.1. CopepxaHue gUCLMUNINHDI

Peannsauus

HanmeHoBaHue pasaena
Ne ONCUMMIWHBI C

/n pasgena CopaepxxaHve pasgena gUCLMNINHbI NOMOLLbH0

ANCUMNIUHBI N

OHIamnH-Kypca,

QYMK*

1. Nlekuum

1.1 | BeegeHue B Wudopmauus n nHdopmatnsaumns obuiectsa. https://edu.vsu

npodeccuio MudopmauuoHHaa 6e3onacHocTb M npobnembl 3awuThl | .ru/course/vie
WHopmaunn. w.php?id=199
CywHocTb, CTPyKTypa M 3agayn uHOpMaunMoHHOW u | 58
aHanuTudeckon paboTbl. MHdopmaunoHHoe obecneyeHne
aHanUTUYeCKon AeATenbHOCTN.
Buabl npodheccrnoHanbHoOM AeATeNnbHOCTU cnelmanucTa no
3awmTe nHdopmaumu.
WHdopmaumoHHo aHanuTnyeckme cuctembl. MAC 3awmuTsl 1
6e3onacHocTw.
OsHakomneHne co  CTpykTypon  obpasoBaTenbHOMn
nporpaMmel, LMKNaMvm AUCUUNINH.

1.2 | NHdopmaunoHHO- EcTecTBeHHO-Hay4YHble W rymaHWTapHble OCHoBaHwus | https://edu.vsu
aHanuTuyeckas VNHOPMALMOHHO-aHaNMTUYECKOW AeATENbHOCTL. .ru/course/vie
OesATenbHOCTb B CuctemMHbIi nogxod B WHGOPMaUMOHHO-aHanuTudeckon | w.php?id=199
CUCTEME ynpaBneHus OEeATEeNnbHOCTH. 58

MeToabl CUCTEMHOIO aHanu3a B pelleHUM aHanmUTUYecKnx
3agad.

ANropuTMbl CUCTEMHOIO aHanmsaa.

OpraHusauus WMHPOPMaLMOHHO-aHaNUTUYECKOTO
obecneyeHuns ynpaBneHYeCcKON AEATENBHOCTH.

1.3 | MaTtemaTtnueckue Ponb matemaTtuku B ectectBo3HaHuu u UT. https://edu.vsu
OCHOBbI basoBble noHATUS Teopun MHOXecTB. [lpeactaBneHue | .ru/courselvie
aHannTU4eckom MHGOPMaLIUKN Ha A3bIKe TEOPUN MHOXECTB. w.php?id=199
OEeATenbHOCTU 1 OcHoBbl  noruku.  BbickasbiBaHua.  Onepaumn  Hag | 58

CUCTEeMHOro aHanmsa

BbiCKasblBaHUSIMM U UX cBokcTBa. Dopmyribl
BblCKa3blBaHWn. PaBHOCMNBHOCTbL (hopMyn.
MoHATne KombuHaTopHOM 3agayn. OCHOBHbIE 3MIEMEHTHI
KombuHatopukn. OBGpaboTka WHMOpPMaUMM C MOMOLLLIO
peLueHns KOMBMHATOPHbIX 3aJay.

OCHOBHbIE MOHATUS TEOPUN BEPOATHOCTEN U CTATUCTUKM.

JTOMMKun
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2. lMpakTuyeckune 3aHATUA

2.1 | BeegeHue B 1. WHdopmaumoHHaa 6GesonacHoCTb U npobriembl 3awmTthl | https://edu.vsu
npodeccuto MHopMauun. Bugbl n UICTOUHMKK Yrpo3 MHGOPMaLUWOHHON | .ru/courselvie
6esonacHocTn. MeToabl npoTuBOAencTBMS  yrpo3am | w.php?id=199
MHpOPMaLMOHHON 6e30NacHOCTH. 58
2.2 | IHhopmaUMOHHO- 1. OcHOBHble MOHATUSA cMCTEMHOro aHanmsa. Micnonb3oBaHue | https://edu.vsu
aHanuTmnyeckasi rpacdoB 1 Tabnuuy, onst ONMcaHns CUCTEMbI. .ru/coursel/vie
OesATenbHOCTb B 2. lMongatne Data Mining 1 ncnonb3yembln matematudeckui | w.php?id=199
cucTeme ynpasneHus annapar. 58
2.3 | MatemaTu4yeckue 1. basoBble noHATUS Teopun MHOXecTB. [lpeacrtaBneHue | https://edu.vsu
OCHOBBbI MHAOPMaLINKN Ha A3bIKE TEOPUN MHOXECTB. .ru/coursel/vie
aHanuTU4eckown 2. Jlornyeckue BblCKa3bIBaHUA. dopmyrbl norukn | w.php?id=199
OeATENbHOCTU 1 BbICKa3bIBaHWA. MeTogapl, ncnonb3yemble B | 58
CMCTEMHOr0o aHanmaa JoKasaTenbCTBax yTBEPXOEHWN.
3. Jlornyeckue 3agaum. Tabnuua Kak cpencTtso
cuctemMaTnsaummn nHdopmaumn.
4. Yucnosble MHOXECTBA.
5. PeweHve 3agad Ha [JokasaTenbCTBO TOXAECTB MU
HepaBeHCTB (MeTod OUEHOK, MeTod MaTemMaTU4ecKon
WHOYKUMKW, MEeTOoA, OT MPOTMBHOIO).
6. lNMoHatne npegena. beckoHeyHo Manble M BeckoHe4yHO
fonbLUMe BENUYMHDI
7. ®yHKUMKM, WX CBOWCTBA, W rpadukn. unccnegosaHve
(Bu3yanbHoe) noBegeHns yHKUMIM Ha rpaHuue obnactu
onpeaeneHus.
8. lMocTpoeHmne ackn3oB rpadnkoB OYHKLNIA.
9. lNMpousBogHas M ee NPMMEHEHME B pPEeLUEHUN NpUKNagHbIX

3agau.

10.0nemMeHTbl NHEHON anrebpbl B peLUeHMU NpUKIagHbiX

3aaad.

11.06wume ceegeHns o BLIDOPOYHOM MeTOAE: reHeparnbHas u

Bbl60pOHHaﬂ COBOKYMNHOCTW; obbem COBOKYMNHOCTW; BWUAObI
BbIOOPOK; cnocobbl 06pa3oBaHns BbIGOPOK.

12. BapnaumoHHbIn psa u cTaTUCTUYecKoe pacrnpepeneHve

BblGOpKK. [lonuroH u ructorpamma 4actoT. Yucnosblie
XapaKTepPUCTUKN BapuaLMOHHbIX pAOoB.

13.Ucnonb3oBaHne opMyn TeoOpUnN BEPOATHOCTEN U NOHATUN

CTaTUCTUKN OANA peleHnAa npuknagHblX 3agad.

14.PelleHune npuknagHblX KENCOB.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUX

Bugbl 3aHATWI (KONTMYECTBO YacoB)
Ne HanmeHoBaHue Tembl (pasgena)
MpakTun- Jlabopa- CamocTos-
n/n ONCUMMNNHBI Jlekuyum Bcero
yeckne TOpHble  [enbHas paboTta
1 | BeegeHuve B npodreccuio 12 2 - 18 32
MHdpopmaumoHHO-aHanmMTu4eckas
5 cpopmay 10 4 - 22 36
OEATENbHOCTb B CUCTEME YMNpPaBIEHUS
MaTemaTtnyeckme OCHOBbI
3 | aHanUTU4yecKkon OeATenbHOCTN U 12 28 - 36 76
CUCTEMHOr0 aHanmaa
UTtoro: 34 34 - 76 144

14. MeTogn4yeckmne ykasaH1MAa ons ooy4arowmxca no 0CBOEHUIO AUCLUNIIUHDI.

OcBoeHve AuCUMNIUHBI
obyyvalLWnMecs ayaMTOPHbIX 3aHATURN (NEKUUIA U NPAKTUYECKNX 3aHATUIN) U akTUBHYIO paboTy Ha

npepgnosiaraet He

TONMbKO obsi3aTtenbHoe

HMX, HO Y CaMOCTOSITENbHYIO Yy4EOHY0 AeATeNbHOCTb, HA KOTOPY OTBOAUTCS 76 YacoB.

CamocTtosaTenbHad yt-|e6Ha;| OEeATENNbHOCTbL CTYAEHTOB NO AucuuninunHe «BBegeHve B

cneunanbHOCTb» NpeanonaraeT BbINOHEHNE CrieayroLnx 3aaaHuni:

noceweHne


https://edu.vsu.ru/course/view.php?id=19958
https://edu.vsu.ru/course/view.php?id=19958
https://edu.vsu.ru/course/view.php?id=19958
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https://edu.vsu.ru/course/view.php?id=19958
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1) camocTosTenbHOE u3yyeHwe y4yebHbIX MaTepuanoB MO pasgenaMm OUCUMNAWHBI C
NCMNOMNb30BaHMEM OCHOBHOW W LOMOMHUTENbHOM NUTepaTypbl, MHPOPMALIMOHHO-CMPABOYHbIX U
MOUNCKOBbIX CUCTEM;

2) NoaroTtoBKy K TEKyW UM aTTecTauusiM: BbINOMHEHUE MPaKTUYECKMX 3aJaHWui, NOWCK
HeobxoaMMbIx Ana paboTbl MaTepuanos B IHTepHeTe.

Ocoboe BHMMaHMe obOy4alLMXCs HanpaBnsieTcss Ha OCBOEHMe Heobxoammoro B
AanbHenwWnM MmaTtemaTM4eCcKoro annapara.

Bonpocbl NEKUMOHHBIX U NPaKTUYEeCKUX 3aHATUN OOCY)KOalTCA Ha 3aHATMSX B BuAe
YCTHOro onpoca — uHAMBUAOYaNbHOro M ppoHTanbHoro. Mpyv NoarotoBke K NEKUMOHHBIM U
NPaKTUYECKNM 3aHATMAM, 0ByYaloLWMMCS BaXXHO MOMHUTL, YTO UX 3ada4a, OTBeYas Ha OCHOBHbIE
BOMPOCHI NfaHa 3aHATUS U AONOSTHUTENbHbIE BONPOCHI NpenogaBaTesisl, NokasaTb CBOW 3HAHUSA
N KpPYrosop, YMeHue norn4yeckn noctpouTb OTBET, BnageHue matemMaTUdeckum annapaTtom U
WUHblE KOMMYHUKaTUBHbIE HaBbIKW, YMEHWE OTCTamMBaTb CBOK NPodeCccuMoHanbHyo nosvunio. B
X04e YCTHOro onpoca BbIABAATCA AeTanu, KOTopble MO KakUM-TO MNpUYMHaAM oOKasanucb
HEe4OCTaTOYHO OCMbICIIEHHbIMU CTyAeHTaMn B XoAde Y4ebHbIX 3aHATMA. TemM camMbiM Onpoc
BbIMOSHAET BaXkHeNLLMe 00yYatoLLyo, pa3BMBatOLLYIO N KOPPEKTUPYHOLLYIO (DYHKLUUK, NO3BONSAET
cTygeHTaMm y4vecTb HenopaboTkm u wmsbexaTb WX NpU MOAFOTOBKE K MPOMEXYTOYHbLIM
arTecTtaumsam.

Bce BbinonHsieMble CTyaeHTaMn CaMOCTOSATENBbHO 3a4aHus (BbIMOSHEHNE KOHTPOSTbHbIX U
nabopaTtopHbix paboT) nognexaTr nocneaywowen nposepke npenogasatenemM. Pesynbrathbl
TEKyLUMX aTTecTauui yduTbiBalOTCA MpenogaBaTtenieM npu nNpoBeAeHUN MNPOMEXYTOYHON
artTecTtauumn.

B cny4yae HeobGxoauMoCTK nepexoia Ha ANCTAHLMOHHbBIN PEXMM 0By4YeHNa Ncnonb3yeTcs
3MEeKTPOHHLIN KypC «BBedeHWe B cneunanbHOCTb» Ha nopTane «JANEeKTPOHHbIN yHUBeEpCUTeT
Bl'Y»: https://edu.vsu.ru/course/view.php?id=19958 .

Tam e pasmelLieHbl HeobxoanMble OS5 YCBOEHUS Kypca MaTtepuarnsl.

15. lNepeyeHb OCHOBHOMW WU [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB MWHTEpPHeT,
HeobXoAUMbIX ONsli OCBOEHUSI AUCLUMIIUHbI

a) ocHOBHasi NuTeparypa:

Ne n/n McToYHMK
AngoxuHa O. WN. WHdopmauMoHHO-aHanuMTnyeckne cuctembl M cetum : ydyebHoe nocobue /
1 O. U. AnpoxnHa. — Kemeposo : Keml MK, [6. r.]. — YacTte 1 : UNHpopmaunoHHo-aHanntTmyeckune

cuctembl — 2010. — 148 c. — TeKCT : 9aneKTPOHHbIN // JlaHb : 9NeKTPOHHO-bnbnnotevHas cuctema. —
URL: https://e.lanbook.com/book/49636 .

BeepeHve B matemartmyeckoe mopenupoBaHue : ydyebHoe nocobue / B.A. KoctuH, [.B. KocTuH,
C.J1. Llapes ; BopoHex. roc. yH-T .— BopoHex : MisgaTtenbckun gom BI'Y, 2021 .— 62 c.

NMwenHoB B. A. MHdopmMaumoHHas GesonacHoCTb U 3awmuTa MHOPMaLUK: Teopus U npakTuka :
3. y4ebHoe nocobue : [16+]/ B. A. NwenHoB. — Mockea ; BepnuH : Anpekt-Meama, 2020. — 271 c. : cxem.,
Tabn. — Pexxum goctyna: no nognucke. — URL; https://biblioclub.ru/index.php?page=book&id=571485 .

0) gononHuTenbHasa nuTepaTypa:

Ne n/n MCTOYHUMK

Bbenos B. C. VIHbopMaLMOHHO-aHaNMTUYeCKNe CUCTEMbI: OCHOBbI MPOEKTUPOBAHUSA U MPUMEHEHMS -
y4yebHoe nocobwue : [16+] / B. C. benos. — 2-e u3g., nepepab. u gon. — Mockea : EBpa3swuiickun
OTKpbITbIN MHCTUTYT, 2010. — 111 c. : un., Tabn., cxem. — Pexum pgocTtyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=90540 .

Bynatoea 10.N. UHdopmaLmoHHo-aHanuTnyeckoe obecnevyeHne 3KOHOMMYeCKOW 6e3onacHocTu:
MeTOAMYeCcKMe pekoMeHZauMnm Ons NOAroTOBKM K ceMuHapckum 3aHatuam / KO.U. BynatoBa. —
OpeHbypr: roy ory, 20009. - 40 c. -
http://elib.osu.ru/bitstream/123456789/9583/1/2019 20110829.pdf .

Buuyroea A. A. WHcTpymeHTanbHble cpeactBa MHAOPMALMOHHBIX cucTeM : ydyebHoe nocobue /
A. A. Bnuyrosa, P. I'. MenkoHaH. — Tomck : TIY, 2015. — 136 ¢. — ISBN 978-5-4387-0574-1. —



https://edu.vsu.ru/course/view.php?id=19958
https://e.lanbook.com/book/49636
https://biblioclub.ru/index.php?page=book&id=571485
https://biblioclub.ru/index.php?page=book&id=90540
http://elib.osu.ru/bitstream/123456789/9583/1/2019_20110829.pdf

6

TekcT:  anekTpoHHbI /[ JlaHb : 3NEKTPOHHO-O6MbnmnoTeyHas cucTema. — URL:
https://e.lanbook.com/book/82829 .

BsiukuHa E. A. OCHOBbI CUCTEMHOrO aHanmn3a n MaTemaTu4eckon o6padoTku nHdpopmaumn. Yactb 1:
MEeTOAMYECKME YKa3aHUS K BbIMOSIHEHMIO NPaKTUYECKMX paboT Anis obydalowmxcsa No HanpaBneHnsam
7. nogrotoekn 01.03.02 lMpuknagHaa maTemaTtuka u mHdopmaTtuka, / E.A. BauyknHa, E. C. Bsiukuh;
HoBoky3Heukuin UH-T (pun.) Kemepos. roc. yH-Ta. — HoBokysHeuk : HOU KemlY, 2020 — 47 c. -
https://skado.dissw.ru/indicationsvkr/1776/ .

PowynkmH B. . WHdopmaunoHHo-aHanuMTu4eckass [OeATenbHOCTb B CUCTEME  yrpaBneHus
[OnekTpoHHbIn pecypc] : [yueb. nocobue] / B. I'. PowwynkuH ; M-Bo Hayku 1 Bbicw. o6pa3oBaHust Poc.
8 depnepaumun, Camap. Hau. uccneq. yH-T um. C. . Koponesa (Camap. yH-T). - Camapa : N3g-8o Camap.
‘ yH-Ta, 2018. - on-line. - ISBN = 978-5-7883-1268-2 . - http://repo.ssau.ru/handle/Uchebnye-
izdaniya/Informacionnoanaliticheskaya-deyatelnost-v-sisteme-upravleniya-Elektronnyi-resurs-ucheb-
posobie-73331 .

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHble pecypchl (oduumanbHble Ppecypchbl MHTEPHET):

Ne n/n Pecypc
Cant matematuyeckoro dakynbteta BI'Y. Pasgen, Ha koTOpom pasMelleHbl METOANYECKUE U3OAHNS:
9. : -
https://math.vsu.ru/wp/?page id=937 .
10. OBC «YHuBepcuteTckas bubnmoTeka OHNamH».
11. OneKTpoHHbIv kaTanor 3HB BI'Y : http://www.lib.vsu.ru .
12. OneKTpoHHbIN yHMBepcuTeT BIY. https://edu.vsu.ru/course/view.php?id=19958 .

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 0b6ecneyvyeHnsa ANs CaMOCTOATENIbHOW PaboThbl:

Ne n/n McTOYHUK

1 BeegeHne B matematuyeckoe mopgenupoBaHue : ydebHoe nocobue / B.A. KoctuH, [O.B. KoctuH,
' C.J1. UapeB ; BopoHex. roc. yH-T .— BopoHex : MspgaTtenbckuii gom BIY, 2021 .— 62 c.

MeTon maTematTmyeckon wuHAYKUMKW. HepaBeHcTBa. [locTpoeHue 3cku3oB rpadmkoB QYHKLUMN
[OnekTpoHHbIN pecypc] : y4ebHoe nocobue : [Ans cTyd. 1-ro Kypca AHEBHOrO OTA-HMA mar. doak.,
nsyvarowmx kypc «Martematuyeckuin aHanus», ana cneuuanbHocten: 01.03.01 - Martemartuka,
02.03.01 - MatemaTnka n KomnbloTepHble Hayku, 01.05.01 - dyHaameHTanbHad mMaTeMaTvka U
mexaHuka, 01.03.04 - lNMpuknagHaa matemaTuka] / BopoHex. roc. yH-T ; [cocT.: A[. baeB u gp.] .—
OneKTpoH. TeKCTOBbIE AaH. — BopoHex : M3gaTtenbckuin gom BI'Y, 2018 .— 3arn. ¢ Tutyna akpaHa .—
Pexum poctyna: pnns  3apeructpupoBaHHbIX uutatenen BIY .— TekcrtoBbit  ann .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-195.pdf>.

OCHOBbI MOHATUAHOIO annapaTta MaTeMaTvku U BBEAEHME B MaTeMaTuMyecKui aHanus : yyebHoe
nocobue / A.W. WawkuH [n gp.] ; BopoHex. roc. yH-T .— BopoHex : N3gatenbckuin gom BIY, 2021.
Mpegensl : yyebHoe nocobue / [A.O. baes n gp.] ; BopoHex. roc. yH-T .— BopoHex : Mspgatenbckun
gom BI'Y, 2019 .— 63 c.

MonoxeHne 06 opraHM3auum camocTosTenbHOW paboTbl obydatowmxcs B BopoHexckom
rocygapCTBeHHOM YHMBEpPCUTETE.

17. OOpasoBaTesfibHble TEXHONIOrMKU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe o6y4eHue):

AucumnnuHa  MOXeT  peanu3oBbiBaTbCAd € NPUMEHEHWEM  ANCTaHUMOHHBLIX
obpasoBaTenbHbIX TEXHOMOMIN, HAaNpPUMep, Ha NnaTgopme «ANEKTPOHHbIN yHMBepcuteT BIY»
(https://edu.vsu.ru).

MepeveHb Heobxoaumoro nporpammHoro obecneveHunsa: WinlOpro unum Linux, Microsoft
Office, LibreOffice 6, Calc, Foxit Reader, 6pay3ep Mozilla Firefox, Opera nnu Internet.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHas ayautopusa Ond npoBefeHUs 3aHATUN NEKLUMOHHOMO M CEMWHAPCKOro Tuna,
TeKyLLero KOHTPOns U NPOMEXYTOYHOW aTTecTauuu; cneuManmsampoBaHHas mebens.

Ana camoctosaTenbHon paboTbl MCNOMb3YeTCs KNacC C KOMMbOTEPHOW TEXHUKOMN,
OCHaLLEHHbIN HeobxooMMbIM  NPOrpaMMHbIM — obecneyeHnem, SNEKTPOHHbIMU  y4ebHbIMU


https://e.lanbook.com/book/82829
https://skado.dissw.ru/indicationsvkr/1776/
http://repo.ssau.ru/handle/Uchebnye-izdaniya/Informacionnoanaliticheskaya-deyatelnost-v-sisteme-upravleniya-Elektronnyi-resurs-ucheb-posobie-73331
http://repo.ssau.ru/handle/Uchebnye-izdaniya/Informacionnoanaliticheskaya-deyatelnost-v-sisteme-upravleniya-Elektronnyi-resurs-ucheb-posobie-73331
http://repo.ssau.ru/handle/Uchebnye-izdaniya/Informacionnoanaliticheskaya-deyatelnost-v-sisteme-upravleniya-Elektronnyi-resurs-ucheb-posobie-73331
https://math.vsu.ru/wp/?page_id=937
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=19958
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-195.pdf
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nocobmamMm mn 3akoHOO4ATENbHO-MPABOBOM M HOPMATUBHOW MOUCKOBOWM CUCTEMOW, UMELLMN
BbIX0, B rnobarnbHyto ceTb.

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen 1 NPOMEXYTOYHOWN aTTecTaummn
lMopsiaoK OUeHKM OcCBOeHus obyvatowmmuca yy4ebHOro Mmartepuana onpegenseTtca
COLEPXXaHNEM crieayroLMX pas3aenoB AUCLUNINHDILL

MHankaTop(bl)

rll\;lt_: HaI/IMeHOBaHVI?M%a&D.ne;JI'I)a OUCLUNNUHBI Konslnﬂ?;;eH [OCTIKEHNS OueHouHbIe CpeacTaa
AY H KOMNeTeHLMmn
1 BeegeHue B npodeccuto YCTHbIN onpoc
2 MHpopmaLmMoHHO-aHannTnyeckas Pecbepat
OEeATeNnbHOCTb B CUCTEME YNpaBreHus MK-3 MK-3.1

MaTtemaTnyeckme ocHOBbI
3 aHannTU4ecKon AesaTenbHOCTU U
CUCTEMHOro aHanuaa

KoHTponbHas paboTa;
PelleHne kencos

MpomexyTouHas aTTecTaums MepeyeHb BONPOCOB K
dopma KOHTPOIISt — 3a4eT C OLIEHKOM onddepeHLMpoBaHHOMY 3a4eTy

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYECKMe MaTepuanbl, onpegensilowue
npoueaypbl oLleHUBaHUA

20.1. TeKywWMn KOHTPOIJb yCNeBaemMocTu

KoHTponb ycneBaemMoCTV MO OUCUUMANHE OCYLLECTBASETCA C MOMOLLbIO CneayloLumx
OLIEHOYHbIX CPeacCTB: YCTHbIX ONPOCOB, NPOBEPKN AOMALUHUX 3a4aHWN, KOHTPOSbHOW paboThl,
pelleHna 3agadv-KencoB, 3alnTbl pedepaTos.

MpuMepHbIN NepeYeHb 3aaa4 ANA KOHTPOJNIbHOM paboThl:

1. MNocTponTe rpad, oTobpaxatoLmin CoOCTaB 1 CTPYKTYPY MOTONExXoTHOro 6atansoHa (apmus Pl
obpasua 1970 r.) no cneaytowemy onncaHuio. OnpegenuTe TUN CTPYKTYPbI.

BbatanboH Ha BMI1 (60eBbix MaluMHaxX NexoTbl) MMeNn YUCNEHHOCTb 764 4venoseka. Bo rnaee
GaTanboHa CTosIN KOMaHAMP, KOTOPOMY NOAYNHANUCH WTab 1 5 poT: WwrabHasa n cHabXeHns, MMHOMETHas
N TP MOTONEXOTHble. PoTa wrabHas n cHabXeHnst cocTosna n3 ynpasneHus 1 Tpex B3BOAOB: LWTAGHOro,
CBA3M N CcHabxeHusi. B wrabHom B3BoAe OLIIO 4YeTbipe OTAENEeHUs: LWTabHoe, MOTOLMKITUCTOB,
TpaHCNopTHOe W passefbiBaTenbHoe. Bo B3Boge cBA3M ObIO Tpu OTAENeHuMs paguocBsA3vM U OBa
oTaeneHns nposogHoM cBs3nM. Bo B3Boge cHabGxeHusA Obio 4YeTblpe OoTAeneHus: mMartepuanbHo-
TexHn4yeckoro obecnevyeHnsi, NPOAOBOMBLCTBEHHOrO CHabGXeHUs, TPaHCMOPTHOE W  CaHWUTapHOe.
MvHOMeTHasa poTa cocTosina u3 ynpasrieHus, OBYX OTAENeHW nepedoBoro HabngeHusa, otaeneHuns
obecneyveHuns u wectn pacyetoB 120-Mm MnHoMmeToB. Kaxaast moTonexoTHasa poTa (163 4en.) nmena B
CBOEM COCTaBe Tpy MOTOMNEXOTHbIX B3BoAa No 48 yen. Kaxabii B3BOA COCTOSAN U3 IPynnbl yNpaBrieHns n
yeTblpex MOTOMEXOTHbIX oTtaeneHui no 10 4en. OTaeneHve Oenunocb Ha ABe rpynnbl: nepsas —
KOMaHAaMp MalumnHbl, HaBoaumk-onepatop (BMIN «Mapaep» ocHawancs nywkon kanuépa 20 mm 1 AByms
nynemMetamu) M MexaHUK-BOAUTENb; BTOpass — KOMaHAWP OTAENeHus, nynemMeTyuK, rpaHaToOMeT4uK,
OFHEMETYMK N TPU CTPenKa.

2. CnHONTHK 06BbABNAET NPOrHO3 NOroAbl Ha 3aBTpa U yTBepXKAaeT crneaywowee: Ecnn He ByaeT
BeTpa, To OyaeTt nacmypHasa noroga 6e3 goxada. Ecnv 6ygeT goxab, To 6yaet nacMmypHo n 6e3 BeTpa.
Ecnu 6yget nacmypHas noroga, 1o 6yaeTt goxab n He ByaeT BeTpa. Tak Kakas e noroga 6yaet 3aBtpa?

3. Ha ogHoi ynuue noctpoeHbl B pag 4 goma, B KOTOPbIX XMBYT 4 yenoBeka: Anekcen, Erop,
BukTtop n Muxann. M3BecTHO, 4TO Yy HUX Yy BCEX pasHble Npodyeccun: nekapb, criecapb, XMMUK U PU3NK, HO
HEN3BECTHO, KTO KakoW U HEM3BECTHO, KTO B KakoM foMme >xumBeT. OgHako, n3secTHo, YTo: (1) Y dusuka
aBa cocefa. (2) Xvmuk xunet nesee nekaps. (3) Cnecapb XuBeT ¢ kpato. (4) XMMUK KUBET PsiaoM CO
cnecapeM. (5) Anekcen xuBeT neesee usnka. (6) Buktop — He nekapb. (7) Muxaunn xmeeT psgom c
XvMukoM. (8) BukTop XumBeT psigom co cnecapem. Onpegenute, KTo rae XuBer.



4. Ecnn 13 YyeTblpex Nekuun B pacnucaHmm 3aHATUN 3a MaTeEMaTUKOM MOXET criegoBath Nnobas
aucumnnnHa, nHopmMaTnka MOXeT crieoBaTb TOMbKO 3a MaTeEMaTUKON, a aHINTIMACKUIA A3blK — TOMbKO 3a
MHPOPMATMKOW, TO KakKOM MO cYeTy nekunen MoxeT ObiTb uctopua? Onpenenutb 3a MUHUMYM
paccyxaeHunin. OgHO paccyxaeHue — NpocToe BbiCKasblBaHWE OTHOCUTENBHO OAHOMO U3 NepevnCeHHbIX
npeamMeToB. YKasaHne: pacCMOTPETb [Ba BO3MOXHbIX «MPeTeHAEeHTa Ha NepBbIA YPOK».

5. [lokasatb 4ns Beex HatypanbHbix n>1: 5-2°"2 +3° xpamno19.

6. 3Has acknabl rpadmkos dyHkumii Y = f(X)n Y = g(X), noctpounts acknabl rpadmkos dyHKLMiA

y= )+ 9(). Y= F(X)- g(X) n nx cyneproamwii: F(x)= 1+§ g=e;

anMeprlﬁ nepevyeHb NPaKkTUKO-OPUEHTUPOBAHHbIX 3a4a4-KencoB:

1. M13BeCTHO, YTO 3aBMCMMOCTb M3OepXeK U goxoda oT obbema nNpous3BOACTBa onpeaenseTcs
yHkumamu: C(q) = 26q — 99 + q° nR(q) = 14q — q%, roe q— obbem npomssoactea, C(q)-
nsgepxku, R(q) — goxoa

1) Haittn 3aBucumocTb npubbinu I(q) = R(q) — C(q) | oT o6bema nponssoacTsa.
2) MocTtpouTtb rpacmk pyHKLMM NpnbbINM NPON3BOACTBA.
3) Hantn o6bembl Npon3BoAacTBa, NPU KOTOPLIX:
a) NpmbbINb paBHa HyNMIo;
6) NpubbINb MakcMMarbHa;
B) YObITKM MaKCUMaIbHbI;
4) Hantun 3Ha4YeHnst MakcmarbHbIX YObITKOB U NpubbInu.

2. V13BeCTHO, 4TO OCBeLLeHHOCTL 06paTHO NPOMNopLMOHanbHa KBaapaTy PpacCTOSIHUS OT UCTOYHMKA
CBeTa M NPsIMO NPOMNOpLMOHanbHa CUHYCY yrna Mexay Ny4oM U OCBELLEHHOW NOBEPXHOCTLIO.

1) 3anucaTtb opmyny Ang pacyeTa OCBELLEHHOCTU B KaXAOW TOYKE MNOBEPXHOCTMH,
0603Ha4mB 3a h — BbICOTY UCTOYHMKA CBETa HaJ OCBELLEHHON NOBEPXHOCTLIO.

2) Ha kakom BbicOTe crieayeT NOMeCcTUTb MCTOYHUK CBETa Haj OCBELLEHHON MOBEPXHOCTLIO,
4yTOObl OCBELLEHME HA PACCTOAHUM @ OT OCHOBaHWSA NepneHauKynapa, onyLweHHoro n3
NCTOYHMKA CBETA HA OCBELLEHHYIO MOBEPXHOCTb, ObINO HAaMGONLLWNM?

3. BbinonHuTb pacyeT 3apaboTHON NnaTbl, NPUXOAALLENCA HA KaXKAbl PEMOHT ABUratens npu
N3roToBNeHUM aeTanen UunMHapa nopLIHEeBOn rpynnbl, €CN U3BECTHLI creayloLlmne AaHHbIe:

a) 3aTpaTtbl paboyero BpeMeHn B Yacax Ha Kaxxaom paboyem MecTe 1 Ha Kaxgoe msgenve:

3arpathl Ha paboyeM MecTe
Uz nenue
2 3 4 5
LIaTYH 2 1 4 5 0
[OPILLEHB 1 4 2 5 2
MOPLIHEBOW Masell 0 1 0 3 -
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6) KONMYeCTBO N3AENUN (B LUTYKaX) B KAXXAOM PEMOHTE:

Konuuectso u3nenuii
Pemont [IOPLUIHEBOMH
IaTyH [IOPIICHb
najer
JlBurartens 1 0 4 2
JlBurarein 2 0 2 4
JlBurarteiun 3 5 1 0

B) YacoBas 3apaboTHada nnata (B pybnsx) Ha kaxxgom pabovem mecTe:

PabGouee mecTo Yacogas 3apaboTHas mara
1 125
2 150
3 140
4 140
5 125

Tembl ansa pedepartoB:

dakTophbl, BNUSKOLWMNE Ha COCTOsIHUE MHOPMaLMOHHOM B6e3onacHocTn PO.
MHdopmaLmMoHHOe opyXue, ero Buabl 1 CBOMCTBA.
MeToabl NPOTMBOAENCTBMSA Yrpo3am MHPOpMaLMOHHOM B6e3onacHoOCTH.
YnpaeneHue B cdepe 6e3onacHoOCTH.
TpeboBaHus kK MHHOPMaALMOHHON Be30NacHOCTM OpraHM3aunn.
OcHOBHble nokasaTenu aKoHoMunyeckon 6e3onacHoCTU opraHM3auun.
CuncTtemHbI aHanu3 n ero npuMmeHeHve. MeToabl CUCTEMHOIO aHanun3a.
IMoHATUWHBLIA annapaT CUCTEMHOIo aHanmsa.
PaboTta ¢ ncrouHnkamm nHgpopmavmm. Nouck nHdopmaumn.

. MeTogbl ndyveHnsa oOKyMeHTanbHbIX NCTOYHMKOB. VICTOYHUKOBEOEHME.

. KomnbloTepHble nporpaMmmbl Ang MHGOPMaUMOHHOW 006paboTkM maTepuanoB cpencts
MacCOBOW UHOpMaLMN.

12. KomnbloTepHble NporpaMmmbl Ang o6paboTkn CTaTUCTUYECKUX AaHHbIX.

13. CneumanumanpoBaHHble NporpaMmHble NPoAyKThl Ans noctpoerHus NAC.

©CoNoGk~WDNE

el
N

[ns oueHnBaHUA TEKYLLIETO KOHTPOMSA YCNEBAEMOCTU N OLLEHNUBAHUSA KOHTPOSbHOW paboThl
NCNonb3ylTCs creayrLume nokasamenu:
1) 3HaHWEe OCHOBHbIX MNOHATUA U METOAOB;

2) yMeHue MNPUMEHATb MOMyYeHHble 3HaHUSA U HaBblKM ANA pelleHus 3adad, NpoBOAUTb
aHanu3 nonyyeHHbIX peLLeHunit;

3) BnageHue 6a3oBbiM MaTemMaTM4eckMM B OGnacTv mMaTtemMaTM4ecKoro aHanmuaa, FOorvKu,
TEeopun BEPOATHOCTEN U CTAaTUCTUKU;

4) BnageHve HaBblkaMW XpaHeHus, noucka, cbopa, cucTemaTvM3aumu, o6paboTkn U
MCMonb30BaHUS UHGOPMaLIK.
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LLikana oueHOK:

3auyteHo: BbinonHeHve 3agaHUM  COOTBETCTBYET MEPEYMCIIEHHLIM MOKasaTensm,
obyyvarowmninca gaet OTBETbl HA AOMOMHUTENbHbIE BOMPOCHI, MOXET OblTb HE COBCEM MOSHbIE.
[eMOoHCTpupyeT yMeHUe pellaTb 3a4a4un, BO3MOXHO C HEKOTOPbIMW OLLMBKaMM.

He 3ayteHo: OTBeTbl HE COOTBETCTBYKOT HU OAHOMY W3 MEpPEeYUCIIEHHbIX MoKasaTeneun.
Ob6yvatowmmnca oeMOHCTpMpYeT doparMeHTapHbIE 3HAHUSA U YMEHUS UITU X OTCYTCTBME.

20.2. NpomexyTo4yHasa atrecTaums

lMpomexyTodHas aTTecTaumsa no AMCUUNIINHE ocylecTenseTca B opme cobeceqoBaHNA
Mo 3K3aMeHaLMOHHbIM BuneTam C NOMOLLbIO HXKeNPUBEAEHHbIX OLEHOYHbIX CPeacTB (NepeyeHb
BOMPOCOB K 3a4eTy).

B 6uneT BkntovaloTCs TeOpeTUYECKMi BONPOC U 3agada 13 NpMMEpPHOro nepevHst 3agad
ANS1 KOHTPOSbHOW paboThl.

B cny4yae nocelueHuns obyyaroLwmmMest BCeX ayanTOPHbIX 3aHATUM (NEKLMI 1 NPaKTUYECKNX
3aHATUIN) U aKTUBHOWN paboTbl HA HUX, YCMELUHOrO BbIMNOSIHEHNSI 9NIEMEHTOB TEKYLLEeN aTTecTaunm
(koHTpOnbHaga paboTa, kenc, pedepar), OLueHKa 3a MPOMEXYTOYHYIO aTTeCTauMlo MOXET ObiTb
BbICTaBMeHa no peaynbTaTam TeKyLMX aTTecTaumn.

MepeyeHb BonpocoB k andpdepeHUNpPoBaHHOMY 3a4eTy:

[MoHATME M CYLWHOCTb MHAPOPMALMOHHO-aHaNMUTUYECKON OeATEeNbHOCTN.

MoHATMIHBIN annapaT NHPOPMAaLMOHHO-aHaNUTUYECKON paboThl.

MpuHUMNbl THOOPMALNOHHO-aHANMNTUYECKON OEATENTbHOCTM.

MeTogonorna nHpopmMauMoOHHO-aHaNMTUYECKON AeATENBHOCTY.

Ob6uweHayyHble MeTOabl NO3HAHUS.

[MoHATME MeToaMKM N MeToAa NMHAPOPMALIMOHHO-aHANMUTUYECKON OeATENbHOCTN.

Knaccudgumkauum metogos MHoOpMaLMOHHO-aHaNnnTUYeCcKon AeaTenbHOCTH.

MogenupoBaHue Kak MeTo4 aHaNMTUYEeCKOro NccnenoBaHus.

CuctemMHblin aHanmM3s B WHMOOPMALMOHHO-aHanNUTU4Yeckon aAeatenbHOCTU. [lpuHUMNGbI

CUCTEMHOro aHanmaa.

10. AnropnT™ CUCTEMHOrO aHanmsa.

11. MeToabl N3y4eHns 4OKYMEHTaNbHbIX MICTOYHUKOB.

12. MpuHUMNbI 1 MeTOAbI OLIEHKM 1 aHanu3a nHdopmaumm.

13. Tabnuua kak cpeacTBo cuctemaTnsaummn nHhopmaumm.

14. CxeMbl N X NPUMEHEHME MPU PELLEHNN NPUKNALHbIX 3a4au.

15. Npadunku kak cpeacTBo npeacTaBneHns nHopmauum.

16. ®yHKUMA KaK MaTeMaTuyeckas Moaenb pearnbHbIX NPOLECCOoB.

17. PelueHne normyeckmx 3agay ¢ noMoLlbto Tabnuuy,.

18. MNpencraBneHne nHpopmaLmm Ha S3blke TeEOPUN MHOXECTB.

19. BbickasbiBaHus. Onepaunn Hag BbiCKa3blBaHUSMN U UX CBOUCTBA.

20. ®opmynbl NTOrMKU BbiCKa3blBaHUW. PaBHOCUITbHOCTb (DOPMYI.

21. MNMoHATHe komBnHaTopHOM 3agadn. OCHOBHbIE 3N1IEMEHTbI KOMOUHATOPUKN.

22. Obwue ceBeneHnst 0 BbIDOPOYHOM METOAe: reHepanbHasa U BbIOOPOYHAs COBOKYMHOCTY;
00beM COBOKYMHOCTU; BUAbI BbIBOPOK; cnocobbl 06pazoBaHnsa BbIGOPOK.

23. BapnauunoHHbli  psag  wm cTtatuctMyeckoe pacnpegeneHve  Bblibopku. [MonuvroH u
rmcTorpamma 4acTor.

24. YncnoBble xapakTepucTUKM BapuaLMOHHbIX PALOB.

©CoNorWNE
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[Ona oueHuBaHMs pe3ynbTaToB OOY4YEeHUA Ha 3adeTe WUCMOoNb3ylTCA crneayllme
nokasartenu:

1) 3HaHMe TeopeTN4eCKNX OCHOB;

2) yMeHMe pellaTb 3agauu;

3) ymeHue paboTaTb C anroputmMamMm MeToaoB U MHPOPMAaLMOHHBIMU PECYpPCaMU;

4) ycnewuHoe NpoxoxaeHne TekyLen atTectaumn.

[nsa oueHnBaHUA pes3ynbTaToB Ha AN depeHUNpPOBaHHOM 3a4eTe MUCMNoNb3yeTCH WKana:
«OTIIMYHOY», «XOPOLLUOY», «YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTESTBHOY.

CooTHOWeHne nokasaTtenen, KpUTepues U LWKamnbl OLEHMBaHUSA pe3ynbTaToB 00y4YeHus
nokasaHbl B cnegytouien tTabnvue:

Kputepun oueHnBaHus Lllkana oueHoK
OTBeT COOTBETCTBYEeT BCEM MNEpPeyYUCrEeHHbIM Bbllle nokasaTensam,
oby4aroLmMncs aaeT OTBEThI Ha AOMOMHUTENbHbIE BOMPOCHl. [JeMOHCTpUpyeT «OTnn4HO»

3HaHue y4yebHOro maTepuana.

OTBeT coOOTBETCTBYET OABYM unu Gonee n3 nepeyncneHHbIX nokasaTenew,
obyuvaroLmincs gaeT oTBETbl Ha AONOMHUTESNbHBIE BOMPOCHI, MOXET ObITb He
COBCEM MoSHble. [leMOHCTpUpPYeT 3HaHue y4ebHoro Matepuana, BO3MOXHO C
HEKOTOPbIMM OLLIMBKaMM.

OTBeT COOTBETCTBYET OAHOMY U3 MNEPEYUCTIEHHbIX MNokasaTenewu,
obyuyalolmncs He [paeT OTBeTbl Ha  [JOMOSMHUTENbHbIE  BOMPOCHL. |  «YOOBMETBOPUTENBHON»
JeMOHCTpMpYeT 3HaHUe y4ebHOro MaTepuana ¢ HEKOTOPbIMU OLLIMBKaMMU.
OTBET He COOTBETCTBYET HW OOHOMY M3 MEPEYUCIIEHHBLIX MNoKasaTenen.
OOGyuatomincs OeMOHCTPUPYET dparMeHTapHble 3HaHUSE U yMeHus unun | «HeyooBneTBOpUTENbLHOY
OTCYTCTBUE UX.

«XopoLuo»

20.3 ®doHAO OUEHOYHbIX cpeacTB CEHPOPMMPOBAHHOCTM KOMMNETEHUUNA CTYAEHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA ANarHoCcTMYecKkux padoT

1) 3aKkpbITble 3agaHua (TecToBble):

1. BbibepuTe npasunbHbIN OTBET. MHGOPMALMOHHO-aHannTn4eckasa cuctema — aTo:
a) Komnsiekc nporpamm Angd aHanmsa AaHHbIX

6) KoMnnekT NpnbopoB ANA NONYyYEHUST CNPaBOK
B) KOMMSEKC annapaTHbIX, NPOrpaMMHbIX CPEACTB, MHPOPMALIMOHHBLIX PECYPCOB, METOAMK
OtBeT: B)

2. NHdopmaumoHHOEe NpoCTPaHCTBO — 3TO:
a) Habop cBedeHur O CUCTEME UNN OOBHEKTE;
6) COBOKYMHOCTb MH(POPMALMOHHBIX O6BEKTOB, MHPOPMALMOHHO OTOBpaXKalLLMX CBOMUCTBA
CMUCTEMbI 1 NpOTEKatoLLMe B HEN NpoLEeCChl
OTtBeT: ©0) COBOKYNHOCTb WH(POPMALMOHHBLIX OBOBLEKTOB, MHMOPMALMOHHO OTOBGpaXKaroLmXx
CBOMCTBa CUCTEMbI U NMpoTeKatoLme B Her NpoLeceol

3. OcHoBHas uUenb MNpPUMEHEHNA WHPOPMALMOHHO-aHANMMTUYECKUX CUCTEM COCTOUT B
aBTOMaTM3auum paboTbl cneumanucta (3kcneprta) ¢ vHpopmMaumen o npeameTHon obrnacTu.
Takaa wnHopmMauma TpaguUMOHHO npeactaBnseTcs B ABYX opmax. YCTaHOBUTE BepHOe
COOTBETCTBUE

1) HECTPYKTYPMPOBAHHOM a) (cpakrorpacmyeckomn)
2) CTPYKTYpUpOBaHHOM 6) (TekcToBOW)
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Otset: 1)-6), 2)-a). WHpopmauua TpaguunmoHHO npeacTaBnseTcs B ABYX dopmax:
HECTPYKTYPUPOBAHHOM (TEKCTOBOW) U CTPYKTYpUpOBaHHOM (dhakTorpadomyeckom)

4. \peda rmbkon apxXUTEKTYPbl AaHHbIX O3HAYaeT, YTo:

a) apxuTekTypa AaHHbIX B MHAOPMALMOHHO-aHANMTUYECKON CUCTEME MOXET ObiTb Jierko
N3MEHEHa;

0) nobomy nonb3oBaTeNtd W3 4YUCNa [OOBEPEHHbIX WL [OfKHa OblTb obecnevyeHa
BO3MOXHOCTb JOCTyna K Nbdomy paspelueHHOMY Ans UCMOofb30BaHUs y4acTKy OaHHbIX,
KOTOpbIMMK pacnonaraeT npeanpuatne (opraHnsaums).

OteeT: 6) nbomy nonb3oBaTento M3 4YUcna LOBEPEHHbIX NUL, AoSMkHa ObiTb obecnedveHa

BO3MOXHOCTb A0CTyna K nobomMy paspelleHHOMY Afs MCNOMb30BaHWA Y4acTKy AaHHbIX,
KOTOpbIMM pacnonaraeT npeanpuaTtne (opraHnsaums).

5. TlocTpoeHne WHMPOPMAaALNOHHO-aHANIUTUYECKOM CUCTEMbI Ha  MpPeanpuaTuM  MOXHO
npeactaBntb B BuAe MNOCrefoBaTeNlbHOCTU U3 LWECTU 3TanoB, CHOPMYNIMPOBAHHBLIX HUXE.
YcTaHoBuUTE NpaBusibHbIN NOPAOOK 3TUX 3TAMNoB
® NPOEKTUpPOBaHME NHPPACTPYKTYpPbI
BHeJpeHue 1 paclunpeHne cuctTemMbl
pa3paboTka KOHUeNuun cucteMbl
NoAKNtoYeHME BO3MOXHOCTEN rOTOBOrO NporpaMMHoOro obecneyeHuns
NpoeKTUpoBaHne NHGPopMaunoHHon 6asbl
e paspaboTka cneunannanpoBaHHbIX aHANIMTUYECKNX UHCTPYMEHTOB
OrtBer:
1) paspaboTka KOHLEeNUUn cuctemMsl
2) NPOEeKTUPOBaHNE MHAPACTPYKTYPbI
3) NpoeKkTnupoBaHne MHPopmMaunoHHou 6asbl
4) nogkntoYeHne BO3MOXHOCTEN rOTOBOrO NporpaMMHoOro obecnevyeHus
5) paspaboTka cneynanmampoBaHHbIX aHaNUTUYECKNX MHCTPYMEHTOB
6) BHeApeHMe 1 pacluMpeHne cucTembl

6. YcTaHOBUTE COOTBETCTBME MeXOy CBOMCTBOM MHopMaLnn (a Takke cucteMm ee obpaboTkm)
1 onucaHnem 3TOro CBOMCTBA

1) BOCTyNHOCTb a) CcoCTosiHMe uHdopmaumm, npu KOTOPOM [OOCTYyn K Hewn
OCYLLECTBNAT TONbKO CYObEeKTbl, UMEIOLLME Ha HEro Npaso
2) UenoCTHOCTb 6) cnocobHocTb obecnevvMBaTb, CBOEBPEMEHHbIA OOCTYM

Cy6'beKTOB, nMewLwmnx npaso Aoctyna, K I/IHCbOpMaLI,I/WI n
COOTBETCTBYKOLLMM aBTOMATU3NPOBAHHbLIM cny>|<6aM

3) kKOHUAEHUMANBHOCTL | B) CyLLECTBOBaHME B HEUCKaXXEHHOM BuAe, OTCyTCTBME Nto6oro
N3MEHeHNs,, NNBO U3MEHEHME, OCYLLECTBMNSEMOE TOSbKO
npegHamepeHHo cy6bekTaMu, MMEeKLWVMM Ha HEro NpaBo

OtBeT: 1)-6), 2)-B), 3)-a)

7. B 0eoykTMBHOM akCMomMaTUYeCKON TeOpUN UMEKOTCS
a) npaBuna BbiIBOAA  WUCTMHHOCTM  HEMPOM3BOSIHOIO  BbICKa3blBaHWs,  UCMONb3ys

TOXOEeCTBEHHO JTOXHbl€ BblCKa3blBaAHNA
6) npasuna BbiBOAa NCTUHHOCTU NPOU3BOJIbHOIO BblCKa3bliBaHUA, NCMOJ1b3yA TOXOAECTBEHHO
MCTUHHbIE BblICKa3biBaHNA
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B) npasuia BbiBOOaA JIOXKHOCTU NMPOU3BOJIBHOIO BbICKa3biBaHUA, UCMOJIb3yA TOXOECTBEHHO

NUCTUHHbIE BblICKa3biBaHNA

I') npasuiia BbiBOAa JIOXXHOCTU MPOU3BOJIbHOIO BbICKa3blBaHUA, UCMNOJ1b3yA TOXOECTBEHHO

NCTUHHbIE BblICKa3biBaHUNA

OtBeT: 6) npaBuna BbiBOAA WCTUHHOCTU MNPOM3BOSIBHOIO BbICKa3blBaHWS,
TOXAECTBEHHO UCTUHHbIE BbICKa3blBaHNS

ncnonbays

8. llyctb 3aBucMmocTb pasmepa npubbinn P oT obbema Bbinyckaemon npoaykumm V
onucbiBaeTcsa HekoTopon doyHkumen P = f(V), 30 <V < 90. [Ina onpeageneHns ontMmarbHOro
obbema Npou3BOACTBa UCMonb3yeTcs npousBogHas yHkumu. Monyunnn, vto f'(67) =0,

f"(67) = 5. OTctoga MOXHO caenaTth BbiBOA (BblbepuTe NpaBuiibHbIA OTBET):
a) BTouke V = 67 pyHkumsa P = f(V) nmeeT MakCcumym
0) BTOUKe V = 67 (pyHKUMs P = f(V) nmeeT MUHUMYM
B) BTouke V = 67 dyHkuma P = f(V) He nmeeT akcTpemyma

F) 9TUX AaHHbIX HEAOCTATO4YHO ANA KJ'IaCCVICbI/IKaLI,VII/I TOYKM IKCTpEMYMA

OtBerT: 6)

9. B pesynbTaTte HEKOTOpbIX HabMAEeHUI NOSy4Ymncs Habop YNCNOBbLIX 3HAaYeHUI HabngaemMon
BeNWYMHbI. [JNs aHanusa 3TuX 3Ha4YeHUN U NONyYeHMsi BbIBOAOB UCMOMb3YOTCA MeTOAbI:

a) AnddepeHumansHOro NCYNCNeHns
6) MHTerpanbHOro NcYNUCNeHns
B) CTaTUCTUKK
r) Xvmum n Gronorum
OtBeT B)

10. Boibopka — 370 ...
a) MHOXeCTBO 0OBHLEKTOB, Cry4aiHO OTOBPaHHbLIX N3 reHepanbHOM COBOKYMHOCTMU;

6) MHOXecCcTBO O6BEKTOB, COBPAHHLIX MO OQHOMY NPU3HAKY;
B) MHOXECTBO NPOU3BOJIbHbIX 0O BbEKTOB
OtBerT: a)

2) OTKpbITbIE 3aJaHUng:

1. COBOKYMHOCTb YCMOBMMA UK (PAKTOPOB, CO3JAOWNX MNOTEHUMAmNbHYO UAn
CYLLLECTBYIOLLYKO OMACHOCTb HapyLleHnsa 6e3onacHOCTM MHopMaLmm Ha3bIBaloT ...
OTBeT: yrpo3sa (yrpo3om)

2. MNonbiTka peanusaunn yrpo3bl MHPOPMaLMOHHOM 6e30NacHOCTM Ha3biBaeTCA ...
OrtBeT: aTtakon (ataka)

pearbHO
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3. BepHo nu, 4To NonHoOTa 1 4OCTOBEPHOCTb MHPOPpMaLIMK, UCMONb3yeMON B X04e CUCTEMHOIO
aHanmsa, He 3aBUCUT OT NuL, NepeaaroLmMx N NCnonb3yLWnX nHpopmMaunto:
OTBeT: HeT (He BEpHO)

4. MprHUMN LEeNOCTHOCTM CUCTEMbI O3HAYaeT, YTO CBOMCTBA LIENIOro CKnaabiBaloTCs N3 CBONCTB
ero yacTtemn, Tak v 3T1o?
OT1BeT: HeT

5
5. KonnuyecTBo XMMMYecKoro BellecTBa 3adaeTcsi 3aBUCMMOCTbiO  I(t) == t3-5t2+5 (t -

BpeEMSI B MUHYTaX).
Hanagnte Hanbonbluee KONMYECTBO BELLLECTBA B NePBble 3 MUHYTHI.
OtBeT: 5

15
6. KonnyecTBo XMMMYecKoro BellecTBa 3agaetcs 3aBucumoctbio 9(t) = t3 - t2—18t (t -
BpeMs B CEKyHAaX).
CKOpOCTb N3MEHEHMSI KONUYECTBA paBHa 24 MOIb/N * CEK B MOMEHT BPEMEHU t =... CEKYHS (B
OTBETE YKaXunte TONbKO 4ncno, 6e3 egmHuL, namepeHns)
OtBeT: 7

7.Bblpydka X OT npodaxu fiekapCTBEHHbIX cpeacTB (B pybnsax), peann3oBaHHbIX B anTeke B
TeyeHue Tpex OHeN, 3agaHa Tabnuuen

[eHb 1-n 2-" 3-1n
X, pyb 120000 150000 210000
CpefHsist Bbipyyka cocTaBuT pyonen.

OTBeT: 160000

8. Bbipy4yka X nekapcTBEHHbIX CPEeACTB (B ThiC. pybnen), peann3oBaHHbIX B anTeke B TeYEHMe
Tpex AHewn, 3agaHa Tabnuuen

[eHb 1-n 2-1 3-1
X, TbiC. py6 120,341 | 150,25 210355

B TpeTbem cTonbue ykazaHHasi cymma oTpaxeHa HeBepHO (B pybnsax). Ykaxute npasurbHoe
4YUCIO, KOTOPOE AOSMKHO OblTb OTPAXEHO B 3TON SUENKE
OteeT: 210,355

9. Bblpydka X nekapCTBeHHbIX cpeAcTB (B ThiC. pybnen), peannsoBaHHbIX B anTeke B Te4YeHne
Tpex AHewn, 3agaHa Tabnuuen

[eHb 1-n 2-1 3-1
X, TbIC. py6 120 210

Cymma, nonyyeHHast BO BTOPOUW A€Hb, HE NponeYyaTtanach

M3BeCTHO, YTO cpeaHsasa Bbipy4yka 3a 3TU Tpu OHA coctaBuna 160 Teic. pybnen. Onpegenute
NponyLeHHOE YMCIIO.

OtBeT: 150

Pewenune: CpeaHss Bbipyyka 160=(120+x+210)/3. Otctoga x=150
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10. 3agaH HeKoTOopbIM BapuaLMOHHbIM pad Npu3HakoB. BapuwaHTa, umetowas HanbonbLuyto
4YacToTy, Ha3blBaeTCs...
OTBeT: MOaa

Kputepum n wkanbl oueHnBaHna 3agaHm ®0OC:

1) 3apaHuga 3akpbIToro Tvna (BbI6OP 0QHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3apaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOop):

e 2 6anna - ykasaHbl BCe BEpPHble OTBEThI;
o 0 6Gannos — yka3saH xoTsl 6bl OANUH HEBEPHbIN OTBET.

3) 3apaHug 3akpbiToro Tmna (Ha cooTBeTcTBMe):

e 2 6Ganna — Bce COOTBETCTBUS ONpeaerneHbl BEPHO;
o 0 6annoB — xoTA Obl 04HO cCOMNOCTaBMNEHNe onpeaeneHo HeBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

5) 3agaHug oTkpbITOro T1na (4mcno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYHTCA K MCNOMb30BaHUIO NpU NpoBeAeHUn
ANarHoCTUYEeCKUX pPaboT C Lenbio OLEHKM OCTaTOYHbIX pe3yribTaToB OCBOEHUS JaHHOWM
ANCLUNIINHBI (3HAHUW, YMEHUIN, HaBbIKOB).



