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PABOYAS NPOrPAMMA YYEBEHOW OAUCLUMUMIINHBI

b51.B.07 QuckpemHasi MameMamuka

1. Koa u» HammeHoBaHue HanpaBneHus NoAroToBKkU/cneynanbHOCTU:
38.03.05 busHec-uHgpopmaTtuka

2. Mpodunb nogroToBku/cneymnannsaumua:

BuaHec-aHanuTukKa n cMcTtemMbl aBToMaTU3aLmMm NpeanpuUaTUm

3. KBanudukauua BbinyckHuka: 6akanasp

4. dopma o6yUYeHUA: OYHas

5. Kachegpa, oTBevarowan 3a peanmsayuio AUCUUNIINHDbI:

CuctemHoro aHanusa u ynpasneHus

6. CoctaButenu nporpammbli: bynrakosa MpnHa HukonaesHa, A4.3.H., AOUEHT

7. PexomeHpoBaHa: Hay4yHo-meToaANYECKMM COBETOM (hpakynbTeTa NPUKIagHoON MaTeMaTuku,

MHOpPMaTUKN N MexaHukn (npotokon Ne 7 ot 26.05.2023)

8. YuebHbIn roa: 2023-2024 CewmecTp(bl)/TpumecTp(bl): 2



9.llenn 1 3apayum y4e6HON ANCLUNIIUHbI

Llenisimu oceoeHusi y4ebHOU QuCYUNUHbI S81ISF0MCS:

— W3y4eHMe [OUCKPETHbIX CTPYKTYp, KOTOpble MPUMEHSIIOTCS Npu pas3paboTke MaTeMaTuyecKux
MoAenen n anropuTMoB AN peLleHnsa coLmnanbHO-3KOHOMUYECKNX, MHOPMALMOHHO-TEXHONOMMYECKNX,
ONTUMM3ALUOHHbBIX U BbIYUCITUTENBHBLIX 3a4ay;

— pa3BuTUE abCTpakTHOro, anropuTMUYECKOro U KOMOMHATOPHOIO MbILWNEHNsT CTyQeHTOB, Heoo-
XOAMMOro ONsi peleHnst 3agady B obnactn Gu3Hec-aHanuMTUKK, Npy CO34aHUM U 3KCMyaTauum coBpe-
MEHHbIX BbIYUCITUTENBHBLIX CUCTEM, CPEACTB XpaHeHus, obpaboTkm n nepegaym nHdopmauumn, aBToma-
TU3NPOBAHHbIX CUCTEM YNpaBneHNst U NPOEKTUPOBAHUS.

3adayu y4yebHoul ducyunauHb:

—- cthopmmpoBaTb Yy CTYAEHTOB HaBblKW JIOTMYECKOro, anropuTMUYecKoro M KOMOBUHATOPHOro
MbILLMIEHMS 1 OCBOEHUS NPUHLMMNOB paboTbl ¢ popmanbHbiIMM MaTeMaTUYECKUMU OO bEKTaMMU;

—- chopmupoBaTb 6a30Bble 3HAHUS U HABbIKM PELUEHNS] TUMOBLIX 3a4a4 C y4ETOM OCHOBHbIX MOHS-
TUIA 1 OBLLINX 3aKOHOMEPHOCTEN MO OCHOBHLIM pa3aenamM ANCKPETHON MaTEMAaTUKN U UX MPUNOXKEHUSM;

—- cchopMmumpoBaTh NpakTUYEeCKne HaBblkM aganTauMn CyLeCTBYHOLWNX METOA0OB MateMaTU4eCcKoro
MOLENMPOBaHMSA M CTaTMCTMYECKOro aHanu3a Ansi pas3paboTkM U peanu3auun anropuTMOB peLLeHUs
npuknagHbIX 3agad B obnactn GusHec-aHanUTUKN.

10. MecTo y4ye6HOM AncuMNIUHbI B cTpykType OOI:
YyebHaa aucumnimHa OoTHOCUTCS K pasgeny AUCUMnivH, popMupyemMblx y4acTHUKaMm obpaso-
BaTenbHbIX OTHoweHun (b1. B.07).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsi MO AucuUNNMHe/Moayno (3HaAHWUSA, YMEHMUS,
HaBblK1), COOTHECEHHbIEe C NIaHupyeMbIMN pe3ynbTaTaMu OCBOEHUA obpa3oBaTesibHOM
nporpamMmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Koa HasaHue komne- Koa(bl) WnaukaTop(bl) lMnaHnpyemble pesynbTaTbl 0By4eHns
TeHLMK

MK-1 | Cnocoben wncnone- | [K-1.1 | AganTupyeT cyuie- 3Hamb.TeopeTU4ecKne OCHOBbI ANCKPETHON Ma-
30Batb mMeToapl CTBYIOLLME METOAbl | TEMAaTMKU, MOAENN N METOibl (KOMBMHATOPMKM,
MaTemaTn4ecKoro MaTemMaTn4ecKoro TEOopUN OTHOLLIEHWI, MaTEMaTUYECKON FNOTNKN)
N CTaTUCTUYECKOro MOZENMPOBaHWS U dhopmanu3oBaHHOro NpeAcTaBneHns peanbHbIX
aHanm3a, SKOHOMMU- CTaTUCTUYECKOro ynpaBneH4YecknxcuTyaumm, NpuknagHbIxX 3agay B
KO- aHanwaa ans pas- obnactu GusHec-aHanUTVKM
mMaremarmyeckme paboTkN M peanuaa- )
meToabl Ana  pe- LM aNTOpUTMOB Ymems:ncnonb3osaTb anroputMbl  AUCKPETHON
leHns 3agady B peweHus npuknag- | MATEMaTUKM Ans Ka4ecTBEHHOro aHanmsa npo-
obnactn  6usHec- HBIX 337a4 B 06N1ac- 6rnem ynpaBneHusi; OCYyLLECTBNATbL MOCTAHOBKU
aHanuTuku TV BU3Hec- 3agad B obnactn busHec-aHanMTUKU Ans nocne-

AyloLlero Ux pelleHust C UCMonb3oBaHMEM CO-
aHanuTuKu

BPEMEHHbIX I/IH(*)OpMaLI,I/IOHHbIX TEXHOSOTNA.

Bnademsb (umems HasbiK(u)):HaBblkamMn npume-
HEHNsi COBPEMEHHOr0 MaTeMaTU4YeCcKoro WHCT-
pymMeHTapus AN pelleHns 3KOHOMUYECKUX 3a-
Aad; MeToauKon NOCTPOeHWs, aHanusa n npuve-
HEeHNs MaTemMaTU4ecKux Mopaenen Ans OLEeHKU
COCTOSIHUS U NPOrHO3a Pa3BUTUS IKOHOMUYECKNX
SABMEHN N NPOLECCOB

12. O6bemM gUcUUNNUHbI B 3a4eTHbIX eanHuuax/yac.—4/144.

dopma NpomMeXXyTOYHOW aTTecTaumnasK3ameH

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

Bug yyebHon paboTbl

TpynoeMkocTb

Bcero

Mo cemecTpam

2 cemecTp




AyOUTOPHbIE 3aHATUSA 64 64
Nekuumn 32 32
B TOM 4ucne: npaxkTu4yeckune 32 32
nabopartopHbie
CamoctosaTenbsHas paborta 44 44
B TOM YmMcne: KypcoBas pabota (NpoekT)
dopma NpomMeXyTO4HON aTTecTaLmm 36 36
(sx3ameH — 36 yac.)
Utoro: 144 144

13.1. CopepxaHue gUCLUNNUHDI

Peannsauus
HanmeHoBaHune pasgena pasaena auc-
Ne n/n CopgepxxaHve pasgena AUCLMNINHDI UMMMVHBI C MO-
ONCUMNITVHBI N
MOLLLbIO OHJTaMH-
Kypca, QYMK*
1. Nlekymn
1.1 OnemMeHTbl TEOpUM MHO- MpeomeT auckpeTHoM mateMaTuki. MHOXeCTBa U nX b1.B.07 Ovc-
XecTB anemeHTbl. Cnocobbl 3agaHns MHOXeCTB. [MogMHOXe- | KpeTHas marte-
ctBa. Onepaunn Hag MHoXecTBaMmu. [Anarpammbl - Martuka
nepa — BeHHa.
1.2 BuHapHble oTHOWeEHNs 1 ux | [lekapToBO npoussefeHne n BUHapHOE OTHOLLEHME. 61.B.07 Ouc-
CBOMNCTBaA Cnocobbl 3agaHusa GuHapHbIX OTHoLeHUn. CBOMCTBa KpeTHasa marte-
BvHapHbIX OTHOLWEHWUA. Tunbl BUHaPHBIX OTHOLLEHWIA. Martuka
Onepauuun Hag oTHOLLEHUAMU. DYHKLUN.

1.3 OcCHOBbI KOMBUHATOPUKN MpaBuna cymmbl 1M npousBeaeHus. [lepectaHosku. | 51.B.07 Ouc-
Pa3melueHusa n coveTtanus. Pa3bneHus. KombuHatop- | kpeTHas mate-
Hble 3a4aun ¢ orpaHnyeHamu. dopmMyna BKIOYEHUN U | MaTuka
NCKMOYEHNN. PeKyppeHTHbIE COOTHOLLEHNS.

1.4 Jlornka BbicKka3bliBaHUN Jlornka BbiCcKa3biBaHU. BbickasbiBaHuA. Jlorndeckne | b1.B.07 Ouc-
cBaskn. Popmynbl anrebpbl norvkn. 3akoHbl anrebpbl | KpeTHas marte-
norukn. PaBHocunbHOCTb hopmyn NOrmMku BbiCKasblBa- | MaTuka
Hun. HopmaneHble opMbl. CoBeplUeHHble HOopMarnb-

Hble OopMbI

1.5 Bynesbl dyHKUMM Bynesbl dyHkumu. MNMpeacrasneHue 6yneson dyHkumm | 651.B.07 Quc-
dopmMyrnov norukn BbickasblBaHUi. MuHnmusauunsa 6y- | kpeTHas marte-
neBbiX yHKumn. NonuHom XKerankvHa. OCHOBHble | MaTuKa
Knaccbl yHKUNUA. DYHKLMOHANBHO MOSIHblIE CUCTEMBI.

Teopema MocTa 0 PyHKLUMOHANBHOW NOMHOTE

1.6 OnemeHTbl Teopun rpados padbl, oprpadbl MU MX OCHOBHble XxapakTepuctuku. | 51.B.07 Ouc-
Cnocobbl 3agaHus rpacda. CMEXHOCTb M MHUMOEHT- | KpeTHas marte-
HocTb. [MpeacTtaeneHne rpacgpoB maTtpuuamu. Onepa- | maTuka
uMn Hag rpagpamn. MapLipyThbl, Lenu, KOHTYpPbl U LMK-
nel B rpadgpe. Yactn rpada, CBA3HOCTb WU CuUrbHas
CBA3HOCTb. KoMnoHeHTbl cBA3HOCTM rpadha. CteneHb
BepLUHbI rpadpa.Packpacka BeplwunH 1 pebep rpada.
Xpomatunyeckoe ymcno. [lepeBbs. BuHapHble AepeBbs.

2. NpakTnyeckne 3aHATUA
21 OnemMeHTbl TeopuM MHO- MpeameT anckpetTHon matematukn. MHOXecTBa 1 ux 61.B.07 Ouc-
XecTB anemeHTbl. Cnocobbl 3agaHns MHOXeCTB. [MogMHOXe- | KpeTHas marte-
ctBa. Onepaunn Hag MHoXecTBaMmu. [narpammbl - Martuka
nepa — BeHHa.
2.2 BuHapHble oTHOWeHUs 1 ux | [lekapToBO npoussefeHne n BUHapHOE OTHOLLEHME. 61.B.07 Ouc-
CBOMNCTBaA Cnocobbl 3agaHusa GuHapHbIX OTHoLeHUn. CBOMCTBa KpeTHasa marte-
OVHapHbIX OTHOLWEHWUI. Tunbl OMHAPHBIX OTHOLLEHUIA. MaTuka
Onepauuun Hag OTHOLEHUAMUN. PYHKLMUN.

2.3 OCHOBbI KOMOUHATOPUKM MpaBuna cymmbl M npousBedeHus. [lepectaHoBku. | 51.B.07 Ouc-
Pa3melueHusa n coveTtanus. PasbneHns. KombuHatop- | kpeTHas mate-
Hble 3a4aun ¢ orpaHnyeHmamu. dopmMyna BKIOYEHUN U | MaTuka
NCKMOYEHNN. PeKyppeHTHbIE COOTHOLLEHNS.

2.4 Jlornka BbicKka3sblBaHUN Jlornka BbiCcKa3biBaHU. BbickasbiBaHuA. Jlorndeckne | b1.B.07 Ouc-
cBaskn. Popmynbl anrebpbl norvkn. 3akoHbl anrebpbl | KpeTHas marte-
norvkn. PaBHocnnbHOCTb hOpMyn MOrMKU BbiCKasblBa- | MaTUKa




Hun. HopmanbHble cdopMbl. CoBepLUEHHbIE HOpMarb-
Hble OopMbI

2.5 Bynesbl dyHKUMM Bynesbl dyHkumu. MNMpeactasneHue 6yneson dyHkumm | 651.B.07 Quc-
dopmMyrnon norukn BbickasblBaHUi. MuHnmusauunsa 6y- | kpeTHas marte-
neBbiX yHKumn. MNonuHom XKerankvHa. OCHOBHble | MaTuKa
Knaccbl yHKUUA. DYHKLMOHANBHO MOSIHbIE CUCTEMBI.
Teopema MocTa 0 PyHKLUMOHANBHOW NOMHOTE

2.6 OnemeHTbl Teopun rpados padbl, oprpadbl M MX OCHOBHble XxapakTepuctuku. | 61.B.07 Ouc-
Cnocobbl 3apgaHus rpacda. CMEXHOCTb M MHUMOEHT- | KpeTHas marte-
HocTb. [MpeacTtaeneHne rpacgoB maTtpuuamu. Onepa- | maTuka

uMn Hag rpadpamn. MapLipyThbl, Lenu, KOHTYpbl U LMK-
nel B rpadgpe. Yactn rpada, CBA3HOCTb WU CuUibHas
CBA3HOCTb. KoMnoHeHTbl cBA3HOCTM rpadha. CteneHb
BepLUHbI rpadpa.Packpacka BeplunH 1 pebep rpada.
Xpomartunyeckoe 4ncno. MHOXeCTBO BHELUHEN U BHYT-
peHHel ycTon4mBocTb rpada. [lepesbsi.

13.2. Tembl (pa3aenbl) AUCUMNNUHBLI U BUAbI 3aHATUN

Bugbl 3aHATUIN (KONTMYECTBO YacoB)
Ne HanmeHoBaHue Tembl oYy —————
n/n | (pasgena) gucumnnuHbl | Jlekuun MpakTuyeckme | JlabopaTopHble pa6oTa Bcero
1 OnemMeHTbl TeEopUM MHO- 4 4 8 16
XecTB
5 EMHapﬂue OTHOLUEHMUS 1 4 4 6 14
MX CBOWCTBA
3. | OcHOBbI KOMBMHATOPWKM 6 6 8 20
4. | Iloruka BbicKa3sblBaHWUM 6 6 6 18
5. | bynesbl hyHKUMM 6 6 8 20
6. OnemMeHTbl TeopuK rpa- 6 6 8 20
doB
Utoro: 32 32 44 108

14. MeToanyeckue ykazaHusa Ans odyyarLwmxcsa no 0CBOEHNIO ANCLUNIIUHDBI:

- 0na oenadeHusi 3HaHUSMU: paboTa C NepBOMCTOYHMKOM (OCHOBHAasi M OOMNONHUTENbHAA nutepary-
pbl); UCMOSb30BaHNE KOMMbIOTEPHOM TEXHUKN U NIHTepHeTa; paboTa ¢ aNeKTPOHHbIMKU y4ebHbIMK pecyp-
camu v ap.;
- 0n1F 3aKpenseHus u cucmemMamu3sayuu 3HaHul: paboTa ¢ KOHCNEKTOM fekuun; pabota Hag y4eOHbIm
mMaTepmanom (yyebHuka, NepBOMCTOYHUKA, OOMOMHUTENBbHON NUTEpaTypbl); OTBETbl HA KOHTPOSbHbIE
BOMPOCHI;
- 0nsa opmuposaHuUsi yMEHUU: pelleHre 3agad v ynpaxHeHun no obpasuy; pelieHne BapuaTmBHbIX
3ajad 1 ynpakHeHW; BbINOMHEHNE KOHTPOSbHbIX paboT.

Mpn ncnonb3oBaHUM UCTAHUMOHHBLIX 06pasoBaTenbHbIX TEXHOMOMMIN N 3NEKTPOHHOrO 06yyYeHUs Bbl-
MOSHATL BCE YKa3aHus npenogasaTenen no paborte Ha LMS-nnatdopme, cBOEBpEMEHHO NOAKNIOHATHCA
K online-3aHaTnsAM, cobniogatb pekomeHgaumm No OpraHM3aLmm caMmoCTosATENBHON paboThl.

15. NepeyeHb OCHOBHOW U AONOSIHUTENLHON NUTEpaTypbl, PECYPCOB UHTEPHET, HE0bXo-
ANMbIX AN OCBOEHUA AUCLUNIINHDI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

MBaHucoea, O. B. [luckpetHaa maTemMaTuka n matematnyeckas norvka : yiebHoe nocobue : [12+] /
O. B. MBaHuncosa, M. B. CyxaH. — Mockea; bepnuH :Iupekt-Meana, 2020. — 354 c. — Pexxum goctyna:
no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=600488 (nata obpalleHus:
23.12.2021). — ISBN 978-5-4499-1729-4. — DOI 10.23681/600488. — TeKCT : 9NeKTPOHHbIN.

Manbues, U. A. lnckpeTHas maTemaTuka: yuebHoe nocobue ansa sysos / U. A. Manbues. — 3-e nsg.,
ctep. — CaHkT-leTtepbypr: JlaHnb, 2021. — 292 c. — ISBN 978-5-8114-8615-1. — TekcT: aneKkTpoH-
HbI // JlaHb: anekTpoHHO-6ubnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/179040 (nata
obpaweHns: 23.12.2021). — Pexxum gocTyna: ans aBTopus. nosib3oBaTenem.

MukoHu, C. B. lnckpetHas maTemaTuka anga 6akanaepa: MHOXeCTBa, OTHOLLEeHUs, yHKLUN, rpadibl :
3 yyebHoe nocobue / C. B. MukoHn. — CaHkr-lNetepbypr : JlaHb, 2021. — 192 c. — ISBN 978-5-8114-
1386-7. — TeKCT: aNeKTPOHHbIN // JlaHb: anekTpoHHO-6ubnmoTeyvHas cuctema. — URL:




https://e.lanbook.com/book/168465 (gaTta obpalueHus: 23.12.2021). — Pexum goctyna: ons aBTopuma.
nonb3oBaTenen.

MaHnueBa, A. B. [luckpeTtHasa matematuka / A. B. lNaHnuesa, A. B. MNaHun4eB. — CaHkT-lleTepbypr :

4 JlaHb, 2023. — 160 c. — ISBN 978-5-507-46189-9. — TekcT : anekTpoHHbIN // JlaHb : 9NeKTPOHHO-
onbnuorteyHasn cuctema. — URL: https://e.lanbook.com/book/327335

0) fononHUTeNbHag nuTeparypa:

Ne n/n NcTouHnk
Matematuka. OCHOBbI ANCKPETHON MaTemMaTukn: yuebHoe nocobue / coctasutens H. B. 3opbkuHa. —
1 YnbsiHoBCK: YU TA, 2019. — 81 ¢. — TekcT: anekTpoHHbI // JlaHb: anekTpoHHO-6ubnuoteyHasa cuc-

Tema. — URL: https://e.lanbook.com/book/162500 (nata o6paLieHuns: 23.12.2021). — Pexum gocty-
na: Ans aBTopu3. Nofb30BaTENEN.

B) MH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchl (oduLnansHble pecypcbl UHTEPHET)™:

Ne n/n Pecypc
1 B61.B.07 OuckpeTtHas matemaTuka / N.H.Bynrakosa. — OGpa3oBaTernbHbI nopTan «3NeKTPOHHbIN
yHuBepcuteT BI'Y». — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=5256

16. MNepeyeHb y4yeOHO-MeTOAUYECKOrO obecneyeHust AnsA camocTosTerlbHOM paboTbl

Ne n/n NcTouHuMK

OuckpeTHaa maTemaTuka. ANeMeHTbl Teopun [ONEKTPOHHbIN pecypc]: 3a4aum N ynpaxHeHus : ydebHoe
nocobue : [ansa HanpasneHun: 38.03.05 - busHec-uHdpopmatumka, 01.03.03 - MexaHuka n matemaTu4e-

1 ckoe mogenupoBaHue]. Y. 1/ W. H. bynrakosa, J1. HO. KabaHuoBa, J1. H. KocTnHa ; BopoHex. roc. yH-T
.— OneKTpoH. TekcToBble AaH. — BopoHex : MspgaTtensckuii gom BI'Y, 2021 .— 3arn. ¢ TuTyn. akpaHa
.— Pexum pgocTyna: onsa sapernctpupoBaHHbix untatenen BI'Y .— TekctoBbivi hann .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m21-132.pdf>.

BynrakoBal. H. [lnckpetHas maTemaTuka. QreMeHTbl TEOpUM, 3agavn 1 ynpaxHeHus: ydebHoe noco-
Ove: ctygeHTam 1-ro kypca 6akanaBpuarta akynbTeTa NpUKNagHon MaTeMaTuKn, UHPOPMATUKL U Me-
2 XaHukn, ansa HanpaeneHui: 38.03.05 - busHec-uHgopmatumka; 01.03.03 - MexaHnka n matemaTmyeckoe
mogenupoBaHue. Y. 2 / . H. bynrakosa, J1. KO. KabaHuoga, J1. H. KocTuHa; BopoHexckuid rocygapcT-
BEHHbIN YHUBepcuteT. BopoHex: M3gatensckun gom BI'Y, 2022. 1 dann (2,5 MB)

3 B61.B.07 OuckpeTHasa matemaTuka / N.H.Bynrakosa. — OGpa3soBaTenbHbI nopTan «MNeKTPOHHbIN
yHuBepcuteT BI'Y». — Pexum goctyna: https://edu.vsu.ru/course/view.php?id=5256

17. O6pa3oBaTesfibHble TEXHONOIMMK, UCNONb3yeMble NpU peanusauum yyebHon amcumn-
NWHbI, BKIOYaA AMCTaAHUMOHHble obpasoBaTtenbHble TexHonoruu (AOT, anekTpoHHoOe
ob6y4eHue (J0), cmewaHHOe oOy4eHue):

OucuunnuHa peanuayeTcs ¢ NpUMEHEeHNEM 3NeKTPOHHOro obydeHns u QUCTaHUMOHHBLIX obpasoBa-
TenbHbIX TexHonorun. Ana opraHmsaumm 3aHATUA pekoMeHaoBaH OoHNnaunH-kypc «b1.B.07 [OuckpeTHas
MaTemaTuKay, pa3MeLLEeHHbIN Ha nnaTtgopme AnekTpoHHoro yHmueepcuteta BIY (LMS moodle), a Takke
MHTepHeT-pecypchl, NpuBeaeHHbIe B N.15B.

18. MaTtepmanbHoO-TeXHU4YECKOe obecnevyeHne AUCLUMNIIUHDbI:

YuebHasi ayautopusi onsa NpoBeAeHUs NeKUUi: cneumnanu3npoBaHHas mebenb, komnbioTep (HoyT-
OyK), MynbTUMeaunHoe obopyaoBaHme (NPOEKTOp, 3KpaH, CpeacTBa 3BYKOBOCMNPOM3BEAEHNS)

19. OueHo4HbIe cpeaAcTBa AN NpoBeAeHUs TeKyLen U NPOMEeXYTOYHOWN aTTecTauun
Mopsfok OueHKM OCBOEHMsI obyvarwumucs y4eGHOro mMatepuana onpefensieTcs cogepaHvuem
cneaywmx pasgenos ANCUUNITVHDIL

No HanmeHoBaHue pasge- Komne- WHankaTop(bl)
— | na gucuunnuHel (Moay- OOCTUXKEHUS OueHouYHbIE cpeacTBa
n/n TeHumsA(n)
ns) KOMMNeTeHLumm
1 OnemeHTbl TEOpUU
) MHOX€eCTB
2 BuHapHbIe OTHOLWEHNUSA KoHTponbHas paboTa 1
" | mux ceonctea
MK-1 MK-1.1
OcHoBbI KOMBUHaTOPK-
Ku
4. | Jlorvka BblCKa3blBaHUN
KoHTponbHas pabota 2
5. | byneBbl (hyHKUUK




No HanmeHoBaHwue pasge- Komne- WHankaTop(bl)
— | na gucumnnuHel (Mogy- [OCTUXEHUS OueHouHble cpeacTea
n/n TeHumsA(n)
ns) KOMMNeTeHLMN
6 OnemeHTbI TeopUK
" | rpacoB
MpomexyToyHasa aTTecTaums MepeveHb BONpOCOB
dopMa KOHTPOMsA —3K3aMeH MNpakTnyeckoe 3agaHve

20. TunoBble oUeHO4YHbIe cpeaAcTBa U MeToAUYeCKMe MaTepuanbl, onpegensirowme npo-
uenypbl OLleHMBaHUA

20.1. TeKywWMN KOHTPOIIb YCNEBaeMoCTH
KOHTpOJ‘Ib ycnesaemMoCT no gncuunniinHe ocyLecTBIideTCA C NOMOLLbIO crneyrwnx OUeHOYHbIX

CpeacTB: KOHTPOSIbHble PaboThbl; AOMALLUHUE 3a4aHMs MO KaXXaoMy pasaeny.

LleJ'IbI'O AOMaLLHNX 3adaHnin aBnsieTca 3aKpenrieHne yxe nosny4YeHHbIX 3HaHWA, nyTemMm TpeHnpoB-
KN N pa3BnUTUA aHaANUTUYECKNX cnocobHocTen CTyAeHTa, HaBblka CuctemMaTtmn3aumm matepumana.

BbinonHeHne gomaluHen paboThl sBnsieTcs 06s13aTenbHbIM 4151 CTYAEHTOB.
KoHTponbHble paboTbl BbINOMHSATCS B ayAUTOPUM, HOCAT Pa3HOYPOBHEBLIN XapakTep.

1 NMpumep BapmaHTa KOHTPOJNIbHOM paboTbl Ne1
1. W306pa3nTte Ha KOOPAMHATHOM NITOCKOCTU AEKapTOBO Npou3BeaeHne AByX MHoXecTB AxB n BxA,
ecnn A={-1,2,-3,0,5}, B={y|y e R,—1< y <3},

2. Ynpoctute: (AUBUC)N(4UB)\(4AU(B\O))N 4.
3. HapucoBaTb rpad cneaywowero 6MHAPHOrO COOTHOLUEHUS: xpy@% Ha MHOXecCTBe

A= {1,2,3,...,15} . Mepeuncnutb ceoncTBa A4aHHOTO BUHAPHOIO COOTHOLLEHWS.

4. Bblpa3uTb Yepe3 MHoxecTBa A, B, C, D MHOXecTBO E, KOTOpOMY COOTBETCTBYET 3alLTPUXOBaHHas
obnacTb.

5. Ckonbkumn cnocobamm n3 28 kocTen LOMUHO MOXHO BblbpaTb KOCTb, Ha KOTOpOK ecTb 1 nnu 2.

6. M3 100 cTtyneHToB (hakynbTeTa nporpaMmmMupoBaHns 42 nocewatT cnopTuBHble cekuun, 30 — 3a-
HATUSA Hay4YHoro cTtygeHdyeckoro obwecTtsa (HCO), 28 — KpyKKn XyLOXXECTBEHHOW CaMOLeAaTeNbHOCTMU.
Ha 3aHsatua HCO wn cnopTom ycneBawT XoauTb 5 CTYAEHTOB, CMOPTOM U XyOOXECTBEHHOM camopes-
TenbHOCTbO 3aHuMatoTcda 10, nocewatoT HCO u 3aHMMalOTCS XyOOXECTBEHHOMW CaMOLEATENTbHOCTLIO —
8, a cpasy Bce Tpu yBrie4eHus umetoT Tpu ctyaeHTa. CKOMbKO CTYAEeHTOB:

1) 3aHMMalOTCS TONBKO CNOPTOM;
2) 3aHumatotcs nmbo B HCO, nmbo xyaoXeCcTBEHHOW caMogeAaTeNbHOCTbIO?

Mpumep BapmaHTa KOHTPONbHOM padoTbl Ne 2

1. MpoBepnTb NPaBUMLHOCTb JTOMMYECKOTO PACCYXAEHUS:

«Wnwn Métp n MeaH GpaTbs, Unu oHn ogHokypcHukn. Ecnn Métp n MeaH 6paTbs, To Cepren u MeaH
He G6paTbsa. Ecnu MNéTp n NBaH ogHOKYpCHMKKM, TO MBaH n Muxaun Takke ogHoKypcHukun. Crnegosartenb-
Ho, unun Cepren u MiBaH He 6paTtbs, unu MeaH n Mmuxann 0gHOKYPCHUKNY .

2. [aHbl 6ynesbl yHKLUUN



f =(x(-By)/\z—>(Ev;)
fr :x<—>(y®z)vy
£y =(00011011)

a) [Ansa f;metogom akBMBaneHTHbIX npeobpasoBaHun noctpouts CAH®, CKH®, nonnHom XKeranku-

Ha, HANTU MUHUManNbHYIO K KpaTyanLwyo JH.

©) Onpegenntb, K Kaknm krnaccam 6yneBbix PyHKLNA NPUHAONEXNTS; U KaKUM HEe NPUHaZNexXuT (oT-

BeT ob6ocHoBaTh).

MpoBepuTtb, sBNAeTCA N cucteMa pyHkunn F = {f}, f,, f3} nonHon. Ecnu ga, To HanTh ee 6asuc.

OnucaHune TexHonormm npoBegeHus.

Cpeﬂ,CTBO NPOBEPKA ymeHvu7| NPUMEHATL NOJTy4YeHHble 3HaHUA ONA peleHnd 3agad onpeaerneH-

HOro Tuna no guncuuninnHe

KleTepvwl oueHnBaHNA Ka4eCTBa BbINMOJIHEHUNA KOHTpOJ‘IbHOI7I paGOTbI

MapameTp

LLikana oueHok

OueHka BbICTaBMsieTCs, ecrnv obyyaloLmMincs Npu pelleHnn 3agady noka-
3bIBaeT MOfHOE 3HaHWe MPOorpamMMHOro MaTtepuana; AEMOHCTPUPYeT Brage-
HMWE MOHATMNHBLIM annapaToM U TePMUHOMOTMEN AWUCKPETHON MaTeMaTUKy;
NpeacTaBun NOMMYECKN KOPPEKTHOE pelleHne 3afay; MOXeT OObSCHUTbL Mo-

cnepgoBaTesibHOCTb BCEX LWWAroB peleHnA.

OTtnuyHo

OueHka BbICTaBMNsieTCs, ecrnvm 0byyaloLmMnCcs NnokasbiBaeT MOSIHOE 3HaHWe
NpPOrpamMmMHOro MaTepuana;yMmeHue MoNb30BaTbCsl NMOHATUMHBLIM annapaTom
B MpoLecce pelleHust 3ajady B paMkax TeMbl KOHTPONbHOM paboTbl; npea-
CTaBUN B LENIOM JIOrMYECKM KOPPEKTHOE, HO He Bcerga npaBuilbHOE apry-
MEHTMPOBAHHOE peLLeHre 3aaay U onycKarTcs Herpybble ownbku B No-
CnenoBaTenbHOCTU PeLLeHusi, He BNUSIIOLME Ha pesynbTar.

XopoLo

OueHkaBbICTaBNseTCS ecnu oby4yaroLmincss nokasbiBaeTgparMeHTapHoe,
MOBEPXHOCTHOE 3HaHMEe BaXXHEeMLWUX pasfenoB NporpaMMbl; UCMNbITbIBAET
3aTpyaHEHUst C UCMONb30BaAHMEM MOHATMMHOMO annaparta U TEPMUHOMOMM
AVCKPETHON MaTeMaTuKW; YacTUYHble 3aTPYAHEHUS C BbINOMHEHMEM 3aa-
HUI; pelleHne 3a4avmn He 3aBepLUEHO; He MOXET OO BbSACHUTb UCMOSb3yeMble
NpUeMbl NPV PELLEHUN TUMOBbIX 3a4au.

YoBneTBopuTesibHO

OueHka BbICTaBnseTcs, ecnn obyyaroLwmMncss UMeeT CyLLEeCTBEHHbIE Mpo-
6enbl B 3HaHMAX OCHOBHOro y4yebHOro maTtepuana no AucuuninHe; Heyme-
HWE MCMNOSb30BaTb MOHATUWHLINM annapaTt AUCKPETHOW MaTemaTuKu; OTCyT-
CTBUE JTOTMKN U3NOXEHNS NOOOCHOBaHWS B peLLEHNM 3a4ay;He MCNoSb30Ba-
Hbl TEPMMHbI MOMNpeAeNeHunsl; BbINOSIHEHO NpaBuibHO MeHee 2/3 Bcex 3aga-
HUN.BbINONHEHHbIN BapuaHT KOHTPONbHOM paboTbl HE COOTBETCTBYET 3a-
KpenneHHoMY.

Hey,EI,OBJ'IeTBOpI/ITeJ'IbHO

2.TecTOBbIE 3aaaHUA

MK-1 CnocobeH ncnonb3oBaTb METOAbI MATEMATUYECKOrO U CTAaTUCTUYECKOro aHanms3a, 9KOHOMUKO-

MaTeMaTn4yeckme MeTobl AA peleHna 3agady B obnacTtn busHec-aHanNUTUKK

Bonpochbl ¢ BbIGOpOM oTBeTa:

1. Kakasi aHanuTnyeckas sanucb COOTBETCTBYeT Anarpamme dunepa-BeHHa.




1 \‘- . ;\t

e )
a) ((C\B\A)U((BNA)\C
b) ((A\B)\C)U((BNC)\A)

c) (B\ A)\CO)U((A\B)\CU(BNCNA)

2. YKa3aTb, KaKOMy U3 OMHapPHbIX OTHOLUEHUN, 3afaHHbIX Ha MHOXecTBe A={1,2,3,4}, co-
OTBETCTBYeT AaHHbIN rpac
1763

°4

a) R={(x,y),rpe x+ y <3}

b) R={(x,y), rae x genutcs Ha y}
c) R={(x.y), roe x +y =4}

d) R={(x.y), roe [x-y| = 2}

3. OaHa dbyHKuma f(x,y,z). OnpenenuTtb, KAKUM 3aMKHYTbIM KfilaccaMm OHa NPUHAANEXUT?

X y z f(x,y,z)
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 1
a) COXpaHAKLWMX KOHCTaHTY 0
b) coxpaHsaoLWMNX KOHCTaHTY 1
C) caMmoABOMNCTBEHHbIX
d) MOHOTOHHBbIX
€) NIMHENHbIX
KpuTtepun oueHmBaHus LLkana oueHok
Bonpocbl ¢ 04HUM BEPHLIM OTBETOM
BepHbin oTBET 1 6ann
HeBepHbIN oTBET 0 6bannos
Bonpocbl ¢ Tpemsi BEpHbIMK OTBETaMM
OavH BepHbI OTBET 0,33 bannos
[lBa BepHbIX OTBETA 0,66 6annos
Tpu BepHbIX OTBETA 1 6ann
HeT BepHbIX OTBETOB 0 6annos

OTKpbITbI€ BONPOCHI:



4. WmeroTtca Tpu mHoxecTtBa A={[lo, Pe, Conb, Cu}, B={Mu, ®a}, C={Conb, Jla, 1o}, ane-
MEHTaMM KOTOpPbIX SABNSAKTCA HOTbl, BbiOpaHHble B pa3finyHbIX okTaBax. CKonbko pas-
JNINYHBbIX TPOEK HOT MOXHO OOpa3oBaTb, BbiOMpasa nepByld HOTY u3 A, BTopylo u3 B, a
TpeTbio 3 C?

OtBeT(BBEOUTE YMCNO):24

Kpntepun oueHnBaHus LLikana oueHok
BepHbii oTBET 1 6ann
HeBepHbii oTBET 0 6annos

OnuncaHue TexXxHONOrMM NpoBeAeHUA

TekyLlas aTTecTauusi NPOBOAUTCH HA 3aHATUM OOHOBPEMEHHO BO BCeW y4ebHOM rpynne B Buae tec-
Ta B 3MEKTPOHHOM obpasoBaTenbHOM cpede «ONeKTPOHHbIN yHMBepcuTeT BIY», agpec kypca —
https://edu.vsu.ru/course/view.php?id=22564.

TecT coctaBnsietcda u3 marepmanos POCa, hopmupyeTca cMcTeMon aBToMaTnieckn nyTém gobae-
NeHnsa Cny4varHbIX BOMPOCOB, KONMMYECTBO KOTOPbIX COOTBETCTBYET uMMetrowmmcs obpasuam 6uneTtos.
Bonbluas yacTb BONpOCOB NpoBeEpPSETCA aBTOMATMYECKW, MPOBEPKM NpenogaBaTesieM C PyYHbIM OLEHU-
BaHMeM TpebyoT TONbKO OTAENbHbIE BOMPOCHI, NpeacTaBneHHble B hopMe acce. OrpaHndeHmne no spe-
MEHM Ha Kaxayto nonbITky — 1 yac 30 MUHYT

20.2. NMpomexyToyHana aTrectauus

MpomexyToyHast aTTecTaums No AUCLMNIIMHE OCYLLECTBMASIETCA C NOMOLLBIO CReayoLmX OLeHOoY-
HbIX CpeACTB:NepevYeHb BONPOCOB M NpaKTUYeckMe 3agaHuns

CTyOeHTbl, He BbINOMHMBLUNE KOHTPOMbHbIE paboTbinnm nocetusLlume meHee 80 % ayauTopHbIX
3aHATUI, BbIMOSTHAIOT HAa 9K3aMeHe OOMOMHUTENbHYI0 MUCbMEHHYHO KOHTPOSbHYIO paboTy.

Bce cdhopmbl KOHTPONS OLEHMBAIOTCA MO NATUOANBHOM LKane.

Mpumep KUM

1. Myctb A, B n C — MHOXecTBa TOYEK MMOCKOCTU, KOOPAMHATLI KOTOPbIX YAOBMETBOPSIOT Nepeync-
NEHHbIM YCMNOBUSM.
A={|-5=x<2},B={(xM|x+y<4},C={(xy)y=-2}
N3o6pasnTte B cucteme koopamHat x0y mHoxectBo D=(AUB)AC.
2. YNpOoCTUTb BblpaXkeHne 1 NpoBepunTb BbINONTHEHNE YCINOBUS
AmBm(AmB)m(AuB)quCg A.
3. rlyCbei = {()C, y) € R x R|X =y+ 1},f2 = {(x, y) e Rx R|X Yy > O} HaVITVlDf1, Ef2, DfQ,EfZ (f2° f1)_1

4. CKonbKO pasnun4yHbiX NepecTaHOBOK MOXHO 06pa3oBaTbn3o Bcex OyKB CrioBa repecmaHoeka?
CKOMnbKO 13 HUX Ha4MHaeTca ¢ ByKBbl M 1 OKaH4YMBaeTcs GykBonia?
5. MocTpouTb PEenenHO-KOHTaKTHY0 CXeMy, peanuaylollylo dremMeHTapHylo 6yneBy yHKLMIO

fo1)=£(011)= £(010)= F(011)=1.

6. MpoBepuTb, aBnATCA N1 popmMynbl U n B akBUBanNeHTHbIMM:
U=(x]y—z)v(x > z), B=(x— y)vz.
7. ABnsetca nsobpaxeHHbi rpad anneposbiM? Ecnn — HeT, 4 X, x
TO, MPUMEHAS MWHMMarbHOE KONMUYEeCTBO W3BECTHbIX onepa-
UM Ha rpadax, npeobpasoBaTb OaHHbIN rpad A0 anneposa
rpacdha. Onpegenutb XpomMaTMyeckoe YMCro gaHHoro (ucxod-
Horo) rpada.
8. [HaHbl rpadbl Gy 1 G, . MNocTpoitte Gy xG, . X, X, X



OnucaHue mexHo102uuU rnPoeedeHUs
CpeacTBO NPOMEXYTOUYHOrO KOHTPOSS! YCBOEHUS pa3fenoB AUCLUNINHBI, OpraHM3oBaHHOE B BUAE CO-
6ecenoBaHusa npenogaeaTens v oby4yatoLlerocs.

TpeGoeaHu,q K 8bIrnonnHeHuUto 3adaHul, wkarsbl u Kpumepuu ouyeHusaHus

MapameTp PesynbTaThl

CtyneHT gemoHcTpupyeT rnybokoe 3HaHmne npeaycMOTPEHHOro NPorpaMmon OTtnunyHo
matepuana, coaepallerocs B OCHOBHbIX W AOMOSNTHUTENbHbLIX PEKOMEHOO0-
BaHHbIX NUTEPaTYPHbIX UCTOYHMKAX, YMEHME YETKO, NaKOHNYHO U NTIOTNYECKN
nocnegoBaTenbHO OTBeYaTb Ha MOCTaBIIEHHbIE BOMPOCHI, YMEHWE MpuMme-
HATb TEOPETUYECKME MONOXKEHUs MPU PeELLEHUM NpaKTUYeckux 3agad. Bbi-
NOMHEHHbIE KOHTPOMbHbIE PaboTbl NpeacTaBneHbl NOHOCTLHO.

CTyOeHT 4eMOHCTPUPYeT TBEPAOE 3HAHME OCHOBHOrO (MPOrpaMMHOro) ma- Xopoluo
Tepvana, nNpuBOAUT rpamMoTHble, 6e3 CyLleCTBEHHbIX HETOYHOCTEW OTBETbI
Ha MOCTaBIEHHbIE BOMPOCHI, YMEET MPUMEHSITb TEOPETUYECKME MOSNOXEHMUS
ANsi pelleHusi NpakTUYecknx 3agay. BbinonHeHHble KOHTPOIbHble paboThbl
npeacTaBneHbl NOMHOCTLH.

OTBET He sBNSAETCA NOrMYECKn 3aKOHYEHHbIM M OBOCHOBAHHbLIM, NMOCTaB- YpoBneTsopu-
NEHHbIA BONPOC PaCKPbIT HEAOCTATOYHO C TOYKN 3PEHUsi MOMHOTLI U rnybu- TEeNbHO

Hbl M3NOXEHUA MaTepuana, 3aTpygHeHUst Npu OTBeTe Ha AOMONHUTENbHbIE
Bonpocbkl. CTygeHT AeMOHCTpMpYeT NoHMMaHne 6a3oBbiX NOHATUIA, cnaboe
NPUMEHEHNE TEOPETUYECKMX MOMOXEHUIN MPU PELUEHUN MPaKTUYECKUX 3a-
Aad. BbINoNHEHHbIE KOHTPOMbHbIE PaboTbl NpeaCcTaBeHbl MOMTHOCTHLHO.

B oTBeTe npuBogsATcs GeccucTeMHble CBeAeHMsl, OTHOCSLMECS K MOCTaB- HeynoeneTtsopu-
NEeHHOMY BOMpPOCY, HO He JaloliMe OTBeTa Ha Hero; OTCYTCTBYEeT OTBET Ha TenbHO
BOMPOC WM CoAepXXaHMe OTBeTa He COBMagaeT C MOoCTaBrEHHbIM BOMPO-
coMm.HeymeHMe vcnonb3oBaTb MOHATUMHLIA annapaTt OUCKPETHOW MaTema-
TUKKN; OTCYTCTBME NOTUKN U3MNOXEHMS 1 0OOCHOBaHMSA B pelleHun 3aad; He
ncrnonb3oBaHbl TEPMUHBLI U onpeaenerust. CTyaeHT umeeT Nponyckn 3aHsi-
TUIA, HE NPEAOCTaBUI BbINOMHEHHbIE KOHTPOSIbHbIE PaboThl, 4EMOHCTPUPYET
HEerNMoHUMaHne TeopeTUYECKNX OCHOB U Gas3oBbIX MOHATMI Kypca, He 3HaeT
METO[OB peLLeHMs TUMOBbIX 3a4ay

3apaHusa pasgena 20.1, n. 2 pekoMeHAYHTCS K UCMOMb30BaHUIO NPU NPOBEAEHUN ONArHOCTUYECKNX
paboT C Lenblo OLEHKM OCTaTOYHbIX 3HAHWI NO pe3yribTaTaM OCBOEHUSI JAHHOW ANCUUMNINHDI.



3++
NUCT COrMACOBAHUA

PABOYAA MPOrPAMMA YYEEHOW OUCLMIINHDI

HanpasneHue/cneumanbHOCTb

KOO U HauMeHoB8aHuUe HarpasneHus/crneyuanbHocmu
OucumnnuHa

KOO U HauMeHosaHue OUCYUr/IUuHbI
[Mpodumnb nogrotoBku/cneymanu3aumns

8 coomeemcmeuu ¢ Y4ebHbIM riiaHoM

®opma obyyeHus

Y4yebHbit rog

OTBETCTBEHHbIN UCMOMHUTENDb

_._20__
QormkHocmb, nodpasderieHue rnoonucek pacuwughposka rnodnucu
COINMACOBAHO
Kypatop OOIl
Nno HanpasfeHuto/cneymansHOCTH .20

rnoonucek pacwughpoeka nodnucu
HavanbHuk otgena obcnyxumsanms 3HB .20
noonucek pacwugpoeka nodnucu

Mporpamma pekomeHgosaHa HMC

HaumMeHo8aHue ¢hakynbmema, cmpykmypHoao nodpasdesieHusi

npoTokon Ne or__. .20_r.

"Ha o6pa3oBaTtenbHOM nopTtane «3NeKTpPoHHbIN yHuBepcutet BI'Y» HE PASMELUAETCA




JINCT UBMEHEHUIT

PABOYEW MPOrPAMMbI YYEEHOW ONCLUMMNNHDI

HanpasneHue/cneumanbHOCTb

KOO U HauMeHo8aHuUe HarpaseHus/crneyuanbsHocmu
OucumnnunHa

K00 U HaumeHosaHue OucyumnuHbl
[Mpodumnb nogrotoBku/cneymanu3aumns

8 coomeemcmeuu ¢ Y4ebHbIM riiaHoM

®opma oby4yeHus

Y4yebHbit roq

B cBs13M (Ha ocHoBaHWN)
nanoxntb N. __ Pl B cnegyowwen pegakumm:

OTBETCTBEHHbIN UCMOMHUTENDb

_._20__
dormkHocmb, nodpasderieHue rnoonucek pacuwughposka rnodnucu
COINMACOBAHO
Kypatop OOIl
Nno HanpasfeHuto/cneymansHOCTH .20

noonucek pacwughpoeka nodnucu
HavanbHuk otgena obcnyxumsanms 3HB .20
noonucek pacwugpoeka nodnucu

N3meHeHnus Pl pekomeHgosaHbl HMC

HaumeHogaHue haKkyrnbmema, CmpyKkmypHo20 rnodpasdeneHust

npoTokon Ne or__. .20_r.

Mpwn Hannunn PASMELLAETCA Ha obpa3oBaTenbHOM nopTane «dNeKTPOHHbIN YHUBep-
cutet BI'Y»




