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1. Uenu n 3apgaun gucumnnmuHbl

Llenbto ocBoeHuss aucuunnuHbl «[JuckpetHaa matemaTtuvka» aBnsieTca popmmpoBaHne Kom-
neTeHumn oby4vatowerocda B obrnactun npodeccuoHanbHOW AeAaTenbHOCTU U cdepe npodeccuno-
HanbHOW OeATENbHOCTH

06 CBA3b, NH(POPMALNOHHBIE U KOMMYHUKALMOHHbIE TEXHOMNOMMK B chepe pa3paboTkn, BHe-
APEHNS U CONPOBOXAEHMSA UHPOPMALMOHHBIX TEXHONOMMIN U CUCTEM

AvcumnnuHa HanpasneHa Ha pelleHne 3agad NnpodecCcnoHanbHON AeATENbHOCTM CrieayoLWnx
TWMNOB:

- NPON3BOACTBEHHO-TEXHOOMMYECKUI;

- OpraHM3aLMOHHO-yNpaBneHYeCcKni;

- MPOEKTHbIN

lMporpamma coctaBneHa B COOTBETCTBUMN C TpeboBaHuAMU PeaepanbHOro rocyaapCTBEHHOIO
obGpasoBaTenbHOro CTaHgapTa BbicLero obpasoBaHns NoO HanpasneHMo NOAroTOBKM HanpaBneHue
09.03.03 lMNpuknagHasa nHgopmaTuka MogenmpoBaHue 1 paspaboTka UHCTPYMEHTapUSA ANt CUCTEM U
OuM3Hec-NpoueccoB NULLEBON N XUMUYeckon npombiwnieHHocTn (Mpukas MuHUCTepcTBa Hayku u
Bbicwero obpasoBaHns P® ot 19.09.2017 r. Ne 922 "O6 yTBepxaeHun enepanbHOro rocygapct-
BEHHOro obpasoBaTenbHOro ctaHaapTa Bbiclwero obpasoBaHusa - GakanaBpuaT No HarnpasfeHuto
nogrotoekun 09.03.02 NHdopmaLMOHHbBIE CUCTEMBI U TEXHOMNONN'™)

2. MNepeyeHb nNaHupyeMbiXx pe3ynbTaTOB OOYy4YeHUS, COOTHECEeHHbIX C nna-
HUPYeMbIMU pe3yfbTaTaMu OCBOEHUSI 0O6pa3oBaTeNibHOW NpPorpaMmmbil

Ne Koo komne- HanmeHoBaHMe KoMmneTeHunn Kon v HanmeHoBaHMe uHauKaTopa SOCTMXEHMS KOMMe-

n/n TeHUUn TEeHUUn

1 YK-2. CnocobeH onpeaenaTb kpyr 3agay | W01y, — OnpegenseT (ncxoas n3 4ENCTBYIOLLMX NPaBOBbIX
B paMKax MOCTaBMIEHHOW LEeNn U | HOPM) COBOKYMHOCTb B3aMMOCBSI3aHHbIX 3a4ad, pelueHue
BblOMpaTb onTUmanbHble CNocobbl | KOTOPbLIX 0OecneyYnBaeT JOCTMKEHME NOCTABIEHHON LEnn.
X pelleHnsi, ucxogs u3 OencT-
BYIOLLMX MPaBOBbLIX HOPM, MMELO-
LLMXCS PECYPCOB M OrpaHUYEHUM

2 OriK-2 CnocobeH noHumate npuHumnel | WO1onk2 — JeMOHCTpUpyeT 3HaHMe OCHOB MaTteMaTuKMy,

paboTbl COBPEMEHHbIX WHopMma-
UMOHHbIX TEXHOMOrMn UK  Mpo-
rpaMMHbIX CpencTs, B TOM 4ucne
OTEYEeCTBEHHOrO NPOU3BOACTBA, U
ncnonb3oBatb UX Npun pelleHna
3agady npodheccrmoHansHoM aes-
TeNnbHOCTW;

q)l/l3VIKI/I, BbIYMCIIUTENBHOM TEXHUKN 1 nporpaMmmMmmpoBaHuA

NO20nk2 — BelbupaeT coBpeMeHHble MHPOPMALVOHHbIE 1
KOMMYHWKALMOHHbIE TEXHOMOTUN NPU PELLEHUN CTaH-
AapTHbIX NpoeccuoHarnbHbIX 3a4ad ¢ NPUMEHEHNEM ec-
TECTBEHHOHAY4YHbIX U OOLLENHXEHEPHBIX 3HAHWUIA, METOA0B
MaTemMaTU4eCKoro aHannsa u MogennmpoBaHus

Koa v HanmeHoBaHue MHOWKaTopa
OOCTUXEeHNA KOMNEeTeEHUNN

Pe3ynbTatbl 06y4eHust (MokasaTenu oLeHnBaHus)

U 1yk. — OnpegenseT (MCxoas U3 OeNCTBYHOLLUX
NpaBoOBbIX HOPM) COBOKYMHOCTb B3aMMOCBSI3aH-

3HaeT OCHOBHbIE NOHATUS TEOPUM MHOXECTB, rpadoB, MaTeMaTu-
YECKOW FIOTMKMN

HbIX 3aga4, pelleHne KOTOpbIX obecneunBaeT
DOCTUXXEHNEe NOCTaBMEHHOW Lienn.

Ymeet NPUMEHATb MaTemMaTUyecKkumin annapart gna nocTpoeHna Mo-
Jenen onncaHus u peweHna NnpuknagHbixX 3agad

Bnageet HaBblkamu aHanusa npuKNnagHbIX 3agady metogamum guc-
erTHOI7I MaTeMaTUKN U MaTEMaTUYECKON NTOTNKN

U 1onk2 — OeMOoHCTpMpyeT 3HaHWe OCHOB Ma-
TEMaTuKK, pr3MKN, BEIYUCTIUTENBHON TEXHUKA U
nporpaMMmnpoBaHus

3HaeT MeToAbl peLleHns NpuknagHbIX 3aaay cpeacTBamu AUcKpeT-
HOWM MaTemMaTUuKu (TeopuM MHOXECTB, Teopum rpadoB, MaTteMaTy-
YECKOW FTOrMKK), BEIYUCTIUTENBHOW TEXHWUKM 1 MPOrpaMMUpPOBaHus
(peanusauuns anroputMoB Ha rpagax)

YMeeT NpUMEHATb METOAbI PELLEHUS MPUKITaOHbIX 3a4a4y CPeacT-
BaMu OUCKPETHOM MaTteMaTuKun (TEOpUmn MHOXECTB, Teopumn rpados,
MaTeEMaTU4eCKOW NOMMKK), BbIYUCTIUTENBLHOM TEXHUKN N NPOrpam-
MUpOBaHUs (peanunsaums anroputmMoB Ha rpadax)

Bnageet HaBblkamMy NPUMEHEHNs! ANCKPETHOW MaTeMaTuku (Teopum
MHOXeCTB, TeopWM rpadpoB, MaTEMaTUUYECKON NMOMMKM), BLIYMUCTIN-
TENbHOW TEXHWKM 1 NPorpaMMUpPOBaHus (peanusaumns anroputMoB
Ha rpadpax) Ans pellueHns NpuknagHbIx 3agay




Koa n HanmeHoBaHue nHamMkatopa PesynbTatbl 06y4eHns (nokasaTenu oueHnBaHus)
OOCTWXKEHNA KOMNETEHL MW
WO20nk.» — BoibnpaeT coBpeMeHHble nHdopma- 3HaeT MmatemaTu4eckuin annapaT Ana NOCTPOeHUs Mogenen onu-
LUWOHHBbIE U KOMMYHUKALNMOHHbBIE TEXHONOMMN NPU | CaHMs 1 peLleHnsa CTaHAapTHbIX NpodeccMoHanbHbIX 3a4aq
peLlleHnn cTaHaapTHLIX NPOdEeCCUOHarbHbIX YMeeT NpUMeEHATb MaTeMaTUYECKUI annapaT Anst NOCTPOEHUst MOo-
3afay C NpUMeHeHNEM eCTECTBEHHOHAY4YHbIX U [enen onucaHus n peLleHns ctaHaapTHbIX NPOdeCCUOHaNbHbIX
0OLLEeNHXEHEPHBIX 3HAHUI, MEeTOA0B MaTeMaTn- | 3agav
4ECKOro aHasnusa n MmoaennposaHnA MMeeT HaBbIk1 MOCTPOEHUSA anropuTMOB peLleHns CTaHAapTHbIX
npogeccnoHanbHblX 3agad

3. MecTto aucuunnuHbl B cTpyKType Ol BO

OucumnnuHa «[uckpeTHaa maTemaTtmka» OTHOCUTCS K obssaTtenbHon Yactu bnoka 1 OOT.
OucunnnuHa aBnsaeTca 0b6a3aTenbHON.

M3ydyeHne gucumnnuHbl «dUCKpeTHass MatemaTuka» OCHOBAHO Ha 3HaHMWSX, YMEHUSAX U Ha-
BblKax, MOMYYEHHbIX NPU U3y4eHUn OByYarLMMNCS OUCUMNIVH: ANropuTMmn3aums 1 nporpaMmMmmupo-
BaHwMe.

AuncumnnuHa «[uckpeTHan maTtemMatukay» aBnsieTcs npeawecteyowen anda: OnepaunoHHbie
cuctemMbl, basbl gaHHbIX, BbluMCnuTENbHLIE CUCTEMBI, CETU U TENeKoOMMyHuKaumm, NporpammHas
UHXeHepus, YuyebHasa npakTnka, o3HakoMUTenbHaa npakTuka, YyebHasa npakTtuka, TexHonormyeckas
(NpoekTHO-TexHONornyeckasi) npaktuka, Npon3sBoacTBeHHAsa NpakTuka, NpeaauniomMHas npakTuka,
BbIMOSNIHEHNE 1 3aLuMTa BbINYCKHOW KBanndukaumoHHOM paboTbl

4. O6bemM gucUMNNUHbI U BUAbl Y4€OHbIX 3aHATUN
O0wasn TpyaoeMKOCTb ANCUMNIINHBI COCTaBNSET 3 3a4€THbIX eanMHULbI

Buapbl yuebHon paboThl Bcero ak. PacnpepeneHue Tpy-
Y [0EeMKOCTH No ceme-
cTpam, akK. 4
Cemectp 2

O6wass mpydoemMkocmb OucyunauHbI 108 108
KonmakmHasi paboma, 8 m. 4. ayOumMopHbIe 3aHAMUsI: 55 55
Jlekuum 18 18
8 MOM 4Hucrie 8 hopMme rpakmuyeckol rnod2omoeKku - -
MpakTtnyeckne 3anaTus (M3) 36 36
8 MoMm yucrie 8 ¢hopme rpakmuyeckol rnod20mosKu - -
KoHcynbTaumm Tekywme 0,9 0,9
Buabl atTrecTauum (3aver) 0,1 0,1
CamocmosimenbHasi paboma: 53 53
MpopaboTka matepmanoB No fnekunsam, ydebHukam, y4ebHbIM noco- 31 31
Guam
PacuyeTHo-npakTuyeckas pabota (HanucaHue nporpammbl, NOCTpPoOe- 12 12
Hue rpadha, oopmreHue, 3awmuTa)
OdopmneHme oT4eTOB MO NpakTU4ecknm pabotam 10 10

5 CopepxaHue AMCUMNIUHbLI, CTPYKTYPMPOBaHHOE NO Temam (pasgenam) C ykasa-
HMEeM OTBeAEHHOro Ha HUX KONMn4yecTBa akaAeMU4eCKUX 4YacoB U BUAOB y4eOHbIX 3aHATUN

5.1 CogepxaHue pa3genoB AUCLUNIIUHDI
Ne ‘ HanmeHoBaHue pasgena CopepxaHve pasgena AkagemMmmnyeckue
n/n OVUCLUMMMNUHBI yacsbl




TeOpVIFI MHOXECTB

OCHOBHbIE MOHATUSI TEOPUN MHOXECTB U WX MPUMEHEHWE
ONs peleHns npuknagHbix 3agad. [lpegcrtaeBneHne MHo-
xecTB B OBM. OTOOpaxeHUs. QKBMBANEHTHbIE MHOXECTBA.
MowHocTb MHOXecTB. HeuyeTkme MHOXecTBa, YHKUUSA
npuHagnexHoctn. OTHOLWeEHUs,, CBOMCTBa OMHApPHbLIX OTHO-
weHun. Anrebpaunyeckue cTpykTypbl. Onepauum n nx cBow-
cTBa. PeweTkn. bynesbl anrebpsbl

38

MaTtemaTndeckas norvka

BbickasbiBaHus. Jlornyeckne onepaumm. @opmynsl anredpbl
BblckadbiBaHUA. OTHOLIEHUS CriefoBaHNs U 9KBUBANEHTHO-
cTn popmyn. Bynesbl yHKLUUN.

29

Teopusa rpagos

OcHoBHbIe NOHATUA Teopum rpadoB. Cnocobbl NpeacTas-
neHus rpacpos B IBM. CtaHgapTHbIE anroputMbl Npu pe-
LWeHnn npodeccrMoHanbHbIX 3agay: novcka B rmyouHy n B
LUMPWHY, NYTb MMHUMAIbHOTO Beca B rpade, MOCTPOeHUe
0CTOBa MUHMMarbHOro Beca, anropuTm nocTpoeHns Jine-
poBa uukna, FlaMunbTOHOBLI LMKIbI B rpade, anropuTm no-
ucka c sosspatom. [lepebsi. OcToB rpacda. BepLumHHble

nogMmHoXxecTsa rpada.

40

KOHC}/J'IbmaL(UU meKkyuwue

0,9

3avem

0,1

5.2 Paspenbl gucuunivHbl 1 BUAbl 3aHATUN

n/n

HanmeHoBaHune pasgena ancumniinHbl

Nekuun,
yac

M3 (unn C), yac

CPO, yac

Teopvm MHOXECTB

18

14

MaTtemaTun4yeckas noruka

8

WIN[ P~

Teopus rpacos

DO O

10

24

KoHcynbmauuu mekyujue

0,9

3auem

0,1

521

Jlekunmn

Ne
n/n

HaumeHoBaHve pasgena
OVCLUUMNNUHBI

TemaTrKa NEeKUUOHHbIX 3aHATUN

TpynoeMKkocTb,
yac

Teopus MHOXeCTB

OcHoBHblE MOHATUA Teopun MHoxXecTB. Onepaumu
Hag MHoxecTBamu. [lpeacTaBneHve MHOXeCTB B
OBM.

2

OToOpaxeHust. OKBMBaANeHTHble MHoXecTBa. Molu-
HOCTb MHOXECTB.

HeueTkne MHoOXecTBa, (byHKLI,I/IFI NPpUHaANEeXHoCTU.
Onepau,mw Hag HEYEeTKUMN MHOXeCTBaMW.

OTHoOLEHMSs, cnocobbl 3agaHus BMHapHbLIX OTHOLLE-
Hun. CeBoncTBa OMHaAPHbBIX OTHOLLEHWUA.

AnrebGpandeckne CTpykTypbl. Onepauumn M ux CBOK-
cTBa. PeweTkn. bynesbl anre6pbl

MaTemaTtnyeckasi noruka

BbickasbiBaHus. Jlormveckve onepaumn. dopmynbl
anrebpbl BbiCkasbiBaHW. OTHOLLEHNS] CredoBaHUs U
9KBMBaNeHTHOCTU dhopmyn. Bynesbl dyHKUUN.

HopmanbHble doopmbl. MonHOTa CUCTEMbI NTOTNYECKMX
onepaumi n yHKUMA. 3aMKHYTbIe Kraccel. Teopema
MocTa.

CVHTaKCUC M CeMaHTMKa si3blka JOrMKU NpeaukaTos.
MpuBeneHHble dopmynbl. [peaBapeHHas HopMmarb-
Hasi popma popmMyn anrebpbl NPeaMKaToB.

MoHaTue dopmanbHon Teopun. PopmarnbHbIA BbIBOA.
dopmanbHasi TeopUS NCYUCHIEHNS BblCKa3blBAHWU.




OCHOBHble MOHATUSI Teopun rpadoB. CnocoObl Npea-

HbIM NOCOOUSAM

cTaBrneHus rpacgoB. CteneHn BeplunH rpada. Map- 1
LIPYThI, Lenn, CBA3HOCTb.
PeKkypcuBHbIA MOUCK B rNyOuHy. OWCK B LUMPUHY.
[NyTb MMHMManbHOro Beca B rpade. ANropuTMbl 1
dopaa-bennmana, JenkcTpobl.
Teopus rpacgos Nepesbss. OcToB rpagpa. MNocTpoeHne ocToBa MUHU- 1
3 OnnepoBbl UUKNbl B rpade. Heobxogumoe n gocrta-
TOYHOE YCIOBME CYLLECTBOBaHUS a/NepoBa LMKna.
ANropuTMm NOCTPOEHUs anneposa uukna. FamunbTo- 2
HOBBbI LIMKIbI B rpadoe. ANroputM Nomncka c BO3BpaToOM.
BepLuunHHbIE nogMHOXecTBa rpada. ANropuTm no-
CTPOEHMS MaKCMMaribHbIX HE3aBUCUMbIX MHOXECTB 1
KoHe4yHble aBTOMaTHI.
5.3.2 [NpakTnyeckne 3aHATUA
Ne HanmeHoBaHue pas3gena gucuun- prﬂ,oeMKOCTb,
n/n fMHbI TemaTvka NpaKkTUYECKUX 3aHATUN (CeMUHaPOB) yac
MeToa matemaTnyeckon NHAYKLnn 2
Cnocobbl 3agaHusa mHoxecTB. Onepauumm Hag MHO- °
ectBamn. CBOMCTBa onepauum.
OTob6paxkeHnsa n pyHkuumn. CBoncTBa OTOOPaXKEHUN. >
1 HeueTkne MHOXeCTBA, PYHKLNSI NPUHAATIEXHOCTM. 5
Teopnsi MHOXeCTB Onepauunn Hag HEYETKUMIN MHOXECTBAMM.
BuHapHble oTHoWweHMs1. CBOWMCTBa onepaunin Haa 2
Cnocobbl 3agaHus GuHapHbIX OTHOLEHU. CBONCTBA
OMHapPHbIX OTHOLLUEHWI 2
Hanucatb nporpammMbl 06 beANHEHNS, NEPECEYEHUS U 2
pa3HOCTU MHOXECTB
Hanucatb nporpaMmmy, koTopasi CTpouT matpuuy 6u- o
HapHOro oTHoweHus R 1 npoBepsieT ero cBoncTea
CBsA3n Mexay CBOMCTBaMU BUHAPHBIX OTHOLLEHWNA. 5
CneumanbsHble BUHapHbIE OTHOLLIEHUS
MocTpoeHmne Tabnumy UCTUHHOCTU POPMYIbI, TOXAE- 2
CTBEHHAsA UCTUHHOCTb, TOXAECTBEHHAs JTOXKHOCTb
YnpolieHvue opmyn, penerHo-KOHTaKTHble CXeMbl 2
2 MaTtemaTunyeckas noruka pyHKuMiA
MocTtpoeHne CKH®, COH®, nonHoTa cnuctem one- 2
pauum
MuHummnsaumm 6yneson pyHkuun. Anrebpa Xeran- 2
KnHa. JInHenHble yHKUUK
[1na 3agaHHoro rpadpa noctpouTs: [lononHeHne
rpacga, MaTpuuy nHumMaeHuun, MaTpuuy CMeXHOCTN. 2
Tabnuuyy pebep. CnMcoK MHUNMOEHTHOCTH.
OnpepgeneHune xapakTepucTuk rpada 2
3 Teopus rpachos MalwunHHOe npeacTaBneHue rpada u onpegenenne 5
ero XxapaKkTepucTmK
MapLipyTsbl B oprpadgpe. KOMNOHEHTbI CUNLHOW CBA3- 2
MocTpoeHmne ocTOBHOrO Aepesa, MamMnnbTOHOB LKA
MawwuHa TelopuHra. CTpyKkTypa MaLluHbl TblopuHra. 2
5.3.3 JlabopaTopHbI NpakTUKyM He NpeayCMOTPEH
5.2.4 CamocTosaTenbHasa pabota obyyatowmxcsa (CPO)
Ne HaumeHoBaHue pasgena Bua CPO TpyOooemKocTb,
n/n AVCLUMNIVHBI yac
1 Teopust MHOXecTs lMpopaboTka MaTepuanoB no NekumsiM, y4yebHukam, y4ed 10

PacuyeTHo-npakTuyeckas paboTta (HanucaHue nporpammbl,
nocTtpoeHve rpacda. odopmneHve. 3aumnta)




OdopMneHne 0T4ETOB MO MpaKTU4eckum pabotam 4
2. MaTtemaTuyeckas norvka lMpopaboTka MaTtepuanoB Mo NekumsiM, y4yebHukam, y4eod- 1

HbIM nocobusam

Pac4yeTHo-npakTuyeckasa paborta (HanucaHue nporpammbl,

nocTpoeHue rpada, odopmreHume, 3alumra) )

OdhopmneHne oT4ETOB MO NpaKkTMdYeckm pabotam 4
3. Teopus rpachos MpopaboTka MaTepuarnoB No neKkuusaM, ydyebHukam, yyeb- 10

HbIM Nocobuam

PacueTHo-npakTMyeckad paboTta (HanucaHue nporpamMmel, 12

noctpoexue rpada, odopmneHme, 3awmra)

OdhopmneHne oT4ETOB MO NpakTUiYeckm pabortam 2

6 YyebHO-MeTOAMYECKOE U NH(hOpMaLIMOHHOe obecnevyeHne AUCLUUNITUHbI
,D,J'IFI OCBOEHUA ANCUUNTINHDbI 06y‘-lal0L1J,I/Il7ICFI MOXeT NCNOoJ1Ib30BaThb:

6.1 OcHoBHas nuTepartypa

1. KysHeuos, O. N. uckpeTHas MateMaTtuka ansa uHxeHepa : ydebHoe nocobue / O. M. KysHeLoB. — 6-e 1ag.,
ctep. — Cankt-leTepbypr : JlaHb, 2021. — 400 c. — ISBN 978-5-8114-0570-1. — TeKCT : 9NeKTPOHHbI // JlaHb :
3NeKTPOHHO-bubnuotedHasn cuctema. — URL: https://e.lanbook.com/book/167753

2. Cyponnatos, C. B. uckpeTtHas matematuka : y4e6bHuk / C. B. Cygonnatos, E. B. OBunMHHMKOBaA. — 5-€ 13A.
— Hosocubupcek : HITY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TeKCT : aneKTpOoHHbIN // JlaHb : 3nekTpoH-
Ho-bmbnmoTedHas cuctema. — URL: https://e.lanbook.com/book/118335

3. Benoycos, A. . MaTtemaTuka B TEXHUYECKOM YHUBEpcUTeTe : yuebHuK : B 21 Bbinyck / A. U. Benoycos, C. B.
TkayeB. — 5-e n3g. — Mockea : MI'TY um. H.O. BaymaHna, 2007 — Bbinyck 19 : luckpetHast MaTemaTuka — 2015. — 743
c. — ISBN 978-5-7038-3783-2. — TeKCT : 3NeKTPOHHbI // JlaHb : SMNeKTPOHHO-O0MbnnoTedHass cuctema. — URL:
https://e.lanbook.com/book/106548

6.2 [JononHuTenbHas nuTepaTtypa

1. BepexHon, B.B. OuckpetHass matematuka / B.B. BepexHoin, A.B. LUanowHukos; MuHucTepctBo obpaso-
BaHus n Haykn PP, degepanbHoe rocygapcTBEHHOE aBTOHOMHOE obpasoBaTenbHOe yupexaeHve Bbicliero obpasosa-
Hua «Ceepo-KaBka3ckuii pegepanbHbi yHuBepcuteT». — CtaBponorb : CKOY, 2016. — 199 c. : un. — Pexum goctyna:
no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=466802

2. Bacunbesa, A.B. luckpetHas matematuka / A.B. Bacunbesa, W.B. LLlesenesa ; MuHuctepctso obpaso-
BaHuUs 1 Haykn Poccuiickon Pepepaummn, Cubupcknin PegepanbHbiil yHuBepcuteT. — KpacHosipck : COY, 2016. — 128 c. :
un. — Pexxum goctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=497748

3. Hosukos, ®. A. [luckpeTHas matemaTumka ans nporpaMmmucToB [TekcT] : yue6GHoe nocobue ans cTya. BY30B
(rpucp MO) / . A. HosukoB. - 2-e u3g. - CI16. : MTEP, 2006. - 364 c.

4. KysHeuos, O.MN. uckpeTHaa maTeMaTtuka Ons nHxeHepos [TekcT] : y4ebHUK ans By3os (rpud Mp.) — 5-e
n3g., ctep. — CI16. : Jlanub, 2007.— 400 c.

5. Benoycos, A. V. QuckpeTHas matemaTtuka [TekcT] : yueBHUK ans ctya. 8Ty308 (rpud MO) / A. U. Benoycos,
C. b. Tkaues; nog pea. B. C. 3apybuHa, A. IN. KpuweHko. 3-e n3g., Ctepeotun. - M. : MI'TY, 2004. - 744 c.

6.3 [lepe4vyeHb y4eOHO-MeTOAMYECKOro obecneyeHmsa Ans cCaMoCToATeNIbHOU pPaboThbl
obGy4arowmxcs

AnropuTMmbl Ha rpadax [OnekTpoHHbI pecypc] : MeTtoanyeckue ykasaHUsi MO BbIMOMHEHUIO pacyeT-
HO-MpakTuyeckon paboTbl ANs CTyaeHToB, obyyatuwmxcst no HanpaeneHmio 09.03.03 — “lMpuknagHasa nHdopmaTuka”
o4Hon chopmbl 0byyenus / HO. B. byraes, W. 1O. LWypynoea, N. B. Megeegkosa; BI'YUT, ®akynbTeT cpegHero npodec-
cuoHanbHoro  obpasoBaHus. - BopoHex : BIYWUT, 2016. - 16 c. - Pexum  poctyna
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3508 - 3arn. ¢ akpaHa

MeToanueckne ykasaHua ans oby4daromxcst No oCBOEHUO aucumnnuH (mogynen) B ProOY BO BIYUT [Onek-
TPOHHbIVA pecypc] : MeToguveckne ykasaHus Ons oOy4dalomxcsa Ha Bcex YpoBHSAX Bbicllero obpasosaHusa / M. M. Oa-
Hbinue, P. H. MNMnotHukoBa; BIN'YUT, YuebHo-meToau4eckoe ynpasneHue. - BopoHex : BI'YUT, 2015. - Pexxum goctyna
http://biblos.vsuet.ru/ProtectedView/BookAl/iewBook/2488. - 3arn. ¢ akpaHa.

MHoxecTBa. OnemeHTa KOMOMHATOPHOro aHanmsa [ONEeKTPOHHbIN pecypc] : MeTOAMYECKNE YKa3aHUS K MpakTu-
YeCKUM 3aHATUAM ANnd cTyaeHToB, obyyatowmuxcs no HanpasneHuam 09.03.02 — “UHpopMaLMOHHbIE CUCTEMBI U TEXHO-



http://biblioclub.ru/index.php?page=book&id=466802
http://biblioclub.ru/index.php?page=book_red&id=497748
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3508
http://biblos.vsuet.ru/ProtectedView/BookA/iewBook/2488

normn” 09.03.03 — “IpuknagHasa MHdopmaTnka” odHon dopmbl obyyeHust / KO. B. byraes, W. 1O. LWypynoea; BIr'YUT,
dakynbTeT cpegHero npodheccuoHanbHoro obpasoBaHus. - BopoHex: BIYWUT, 2016. - 32 c. - Pexum pgoctyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3512 - 3arn. ¢ akpaHa.

BuHapHble OTHOLLEHUA [QNEKTPOHHBIN pecypc] : MeToAnYeckue ykasaHust K NPpakTUYECKUM 3aHATUAM ANs CTy-
aeHrtos, obyvatowmxca no HanpasneHnsam 09.03.02 — “UndopmanmoHHble cuctembl 1 TexHonorun”, 09.03.03 — “Ipu-
KnagHas nHdopmaTuka’ odHon dopmbl obyyeHus / KO. B. Byraes, W. 1O. Wypynosa; BI'YUT, ®akynbTeT cpegHero
npodeccnoHanbHoOro obpaszoBaHus. - BopoHex: BIryYUT, 2016. - Pexum goctyna;
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3509 - 3arn. ¢ skpaHa.

Anrebpbl BbiCKasblBaHWUI U NPeanKaToB [QMNEKTPOHHBINM pecypc] : MeToauYecKMe yKasaHus K NpakTuyeckum 3a-
HATMAM ANS CTyaeHToB, obyyatowmxcs no Hanpaenenuto 09.03.02 — “MiHdbopMaLMOHHbIE CUCTEMbI U TEXHONOMMN” OYHOM
dopmbl 06yyeHus / HO. B. byraes, . 1O. Lypynoea; BI'YUT, ®akynbTeT cpegHero npodeccmoHanbHoro obpasoBaHms. -
BopoHex : BI'YWUT, 2015. - 28 c. . - Pexxum goctyna :_http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3507 - 3arn. ¢
3KpaHa.

Jlornueckne ncumcneHuns [ONekTpOoHHbIA pecypc]: METOANYECKME YKa3aHUst K MPaKTUYECKUM 3aHSATUAM Ans CTy-
AeHToB, obyvatowmxcs no Hanpaenennsam 09.03.02 — “UHdopmaumoHHble cucteMbl U TexHonornn”, 09.03.03 — “Ipu-
KnagHas unHopmatuka” ovHon dpopmbl obyudenns / HO. B. byraes, W. 1O. lypynosa; BI'YWUT, ®akynbTeT cpegHero
npogeccnoHanbHoro obpasoBaHusa. - BopoHnex : BI'YWUT, 2015. - 24 c¢. . - Pexum pgoctyna;
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3510 - 3arn. ¢ akpaHa.

6.4 Tlepe4yeHb pecypcoB MH(OPMALIMOHHO-TENEKOMMYHUKaUMOHHOMK ceTu «UHTep-
HeT», He06X0AUMBIX ANsi 0OCBOEHUs1 AUCUMNIUHBI (Mogyns)

HanmeHoBaHwue pecypca cetn «MHTepHeT» OneKTPOHHbIN agpec pecypca

«Poccuiickoe obpasosaHue» - hegepanbHbIn nopTan https://www.edu.ru/

Hay4Has anekTpoHHas bubnmoteka https://elibrary.ru/defaultx.asp?
HaunoHanbHas nccnegoBaTenbckas KOMnbloTepHast ceTb Poc- https://niks.su/
cun -

WHdopmaumoHHasa cuctema «EgmMHOe OkHO gocTtyna k obpaso-
BaTeslbHbIM pecypcam»

http://window.edu.ru/

OnekTpoHHas bubnuoteka BI'YUT http://biblos.vsuet.ru/megapro/web

Caint MuHucTepcTBa Hayku v Bbicllero obpasosaHus PO https://minobrnauki.gov.ru/

MopTan oTkpbITOro on-line obpasoBaHus https://npoed.ru/

OnekTpoHHasi  MHdOpPMaLUWOHHO-o6pa3oBaTenbHas  cpefa

https://education.vsuet.ru/
®reQyY BO «BI'ynT

6.5 MNepeyeHb WMH(POPMALMOHHLIX TEXHOMOrUM, WUCMOMb3yeMbIX NpPU  OCY-
LecTBNeHMn o6paszoBaTenibHOro npouecca no AUCLUNIIMHE, BKIOYas nepeyeHb NporpaMmm-

HOro obecne4yeHus u I/IH(*)OpMaLWIOHHbIX cnpaBO4YHbIX CUCTEM

lpu u3y4deHuu OuCUUMIUHbLI UCMOMbL3Yemcs npoepamMMHoe obecriedeHue U UHGOPMaUUOHHbIE CrPagoYHbIe
cucmemsbl: UHghopmayuoHHas cpeda 0ns ducmaHUyUuoHHO20 obyqeHusi « Moodle», asmomamu3upogaHHasi UHgopMmayu-
OHHasi baza «VlHmepHem-mpeHaxepbl».

anI oCBOE€HUN ANCUUMIINHBLI Ucnonb3yeTCcA JIMLUEH3UOHHOE N OTKPbLITOE NporpaMmmMmHoe

obecneyeHue - OC Windows; MSOffice; Microsoft Visual Studio Professional 2010

7 MaTepunanbHO-TEXHUYECKOe obecneyeHne AUCLUUNIUHBI

YyebHble ayguTopum Onsi NPOBEOEHUS NEKLMOHHBLIX 3aHSTUI, OCHaLLEHHble 060pyoOBaHNEM U TEXHUYECKUMM
cpegctBaMu obyyeHus (MynbTUMEAWMHBIMUA MPOEKTOPaMu, HaCTEHHbIMU 3KpaHaMW, UHTEPAKTUBHBIMU OOCKaMMu, HOYT-
Gykamu, gockaMu, pabounMy MecTa-Mu Mo Konm4yecTBy obydatomxcs, paboyum mectoM npenopasatens) — ayq. 039,
035, 204 nnn nHblE B COOTBETCTBMM C pacnmcaHnem.

YyebHble ayautopumn ans nposeneHus nabopaTopHbIX 3aHATUIA (KOMNbIOTEPHbIE KNacchl), OCHaLLleHHblE 06opy-
[OBaHUEM U TEXHUYECKUMU cpeacTBamMu obyveHus (KoMMbioTepaMu ¢ OOCTYNoM B ceTb VIHTEPHET M K MHpopMaLMnoH-
HO-CNpPaBOYHLIM CUCTEMaM, paboynMm MecTamm No KoNUYecTBy oby4datoLmxcsl, paboynm MecTom npenofasaTens) — aya.
336a nnn nHble B COOTBETCTBUM C pacnucaHneM.

HonyckaeTcsi Ucrnonb3oBaHWe ApPYrux ayauTopuid B COOTBETCTBMM C pacrnucaHvem y4eOHbIX 3aHSTUN U OCHa-
LLIEHHbIX COOTBETCTBYHOLLUMM MaTepuanbHO-TEXHUYECKUM obecriedeHmeM, B COOTBETCTBMM C TpeboBaHMAMU, Npeabsis-
nsemMbiMn obpasoBaTeribHbIM CTaH4APTOM.



http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3512
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3509
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3507
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3510
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

MomelleHua ana camoctoaTensHon paboTbl 06yYaoLLMXCH, OCHALLEHHbIE KOMMNBIOTEPHON TEXHUKON C BO3MOX-
HOCTbIO MOAKMYeHus Kk cetn "HTepHeT" n obecneyeHnem goctyna k 6aszam OaHHbIX U 3NEKTPOHHON UH(OPMaLMOH-
Ho-o6pa3soBatensHon cpene ®re0OY BO «BI'YUT» — aya. 336 a, pecypcHbivi ueHTp BIYUT.

[na NeKUMOHHBbIX 3aHSATUMI UCNONb3yeTCA NEKUMOHHbIN ayauTopHbIM hOHA YHUMBEPCUTETA U NMEPEHOCHOE MYrb-
TMMeaniHoe obopynoBaHue — HOYTOYK 1 3KpaH.

8 OueHoYHble MaTepuanbl AN MPOMEXYTOYHOW aTtTecTauum obyvarlmxca no Auc-
uunnuHe (Moayno)

OueHou4Hble maTepuansbl (OM) anga gucunnnuvHbl (Mo4yns) BKIOYaKOT B cebs:

- nepeyeHb KOMI'IETGHLI,VIVI C yKa3aHnemMm MHOUKaTopoB OOCTMXKEeHUA KOMI'IeTEHLJ,VIVI, 3TanoB X CbOpMVIpOBaHVIFI B
npouecce oCcBoOeHNA o6pa303aTean017| nporpamMmmbil;

- OnNncaHue wkKan oueHnBaHuA;

- TUNOBbI€ KOHTPOJ1bHbIE 3ad4aHUA UITN UHblE MaTepuarns.bl, HeOGXOE,VIMbIe AnAa OueHKu 3HaHWUMN, ymeHvuZ, HaBbIKOB;

- MeTogn4eckne martepuarnbl, onpeagendrwme npoueaypbl oueHnBaHuA 3HaHWUMN, yMEHI/IVI, HaBbIKOB U (VIJ'IVI) onbiTa
AeATenbHOCTU.

OM npepgcTtaBngaTCa B BUAE OTAENbHOrO AOKYMEHTa M BXOAST B COCTaB paboyen nporpaMmmbl AUCLUMMANHBI
(moayns) B Buae NpunoxeHus.

OueHouHble MaTepuanbl opmupytoTcs B cooTBeTcTBuM € 1 BIYUT «lNonoxeHne o6 oueHOYHbIX MaTtepua-

nax».



NPUNOXXEHUE
K pabo4yen nporpamme

1. OpraHM3auMOHHO-MeToAMYECKME AaHHble AUCLMNNUHbI ANsi OYHO-3a04YHOM
unu sao4yHomn cpopm obyyeHums

1.1 O6bembl pas3nuyHbIiXx hopm y4eObHON paboThbl U BUAbI KOHTPOSIS B COOTBET-
CTBWM C Yy4eOHbIM NyiaHoM (3ao4Has cpopma)

PacnpepeneHue
TPYAOEMKOCTHU
Buapl y4e6Hoii paboTbl Beceroak.y | M° ceann:c;TpaM,
Cemectp 2
O6was mpydoeMKkocmb OUCUUMIIUHbI 108 108
KoHmakmuast paboma, 8 m. 4. ayOumopHbIe 3aHsmusi: 15,8 15,8
Jlekunn 6 6
8 mMoMm 4ucrie 8 hopme rpakmu4eckol rnod2omosKu - -
MpakTuyeckue 3aHaTus (M3) 8 8
8 mom yucrie 8 chopme ripakmu4eckol nod20mosKu - -
KoHcynbTauum TekyLme 0,9 0,9
KoHTponbHas paboTta 0,8 0,8
Buabl atTecTauun (3a4eT) 0,1 0,1
CamocmosimenbHasi paboma: 88,3 88,3
MpopaboTka maTtepranos No nekumam, yuebHukam, y4ebHbiM nocobmsam 74,3 74,3
BbInonHeHWe KOHTPOMbHOW paboTbl 10 10
OdopmneHne oT4ETOB MO NpaKTMYecknm pabotam 4 4
MoaroToBKa K 3Kk3aMeHY (KOHTPOIb) 3,9 3,9




OLIEHOYHbIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALIUA

no gncuunriinHe «ﬂ,l/ICerTHaFI MaTemMmaTuka»



1 MepeyeHb KOMNETEeHUUN C yKazaHMeM 3TanoB ux ¢popmmpoBaHusi

Ne Kon komne- HanmeHoBaHMe koMneTeHunn Koa n HanmeHoBaHWe nHankaTopa OCTMXKEHUS Komne-
n/n TEeHUMN TEeHUMN
1 YK-2. CnocobeH onpepenstb kpyr 3a- | W01y, — Onpegenset (ucxoas w3 AEUCTBYIOLLMX Npa-
a4y B pamKax MNOCTaBMEHHONW | BOBbIX HOPM) COBOKYMHOCTb B3aMMOCBSI3@HHbIX 3ajad,
uenu n BblbupaTb ONTMMarbHbIE | pelleHne KOTopbIX obecneynBaeT OOCTUMXKEHME MOCTaB-
CrnocoObl X peLlleHnst, UCXoas U3 | NIEHHON Lenu.
OENCTBYIOLLMX MPaBOBbIX HOPM,
NMEILLNXCS PecypcoB M orpa-
HUYEHNI
2 Or1K-2 CnocobeH noHumaTe npuHumnsl | WO 1onk. — JEeMOHCTpUpyeT 3HaHMe OCHOB MaTeEMaTUKM,

paboTbl COBpPEMEHHbIX WHGOP-

MaUMOHHbLIX TEXHOSMOMMn n npo- | H1A

d)VISI/IKVI, BbIYMCINTUTENBHON TEXHUKN 1 nporpammmnpoBa-

rpamMMHbIX CPEACTB, B TOM YMcCne
OTEeYEeCTBEHHOIO0 NPOU3BOACTBA,
W MCMOMNb30BaThb UX NPU peLLeHUs
3agad npogeccuoHanbHom

NO20nk.» — BbibrpaeT coBpeMeHHble MHGOPMaLNOHHbIE
N KOMMYHMKALMOHHbIE TEXHONOMN MPU PELLEHNMN CTaH-
OapTHbIX NpodeCcCrMoHanbHbIX 3a4ay ¢ NPUMEHEHNEM

OEeATENIbHOCTH;

€CTeCTBEHHOHaYy4HbIX O6Ll.l,eVIH)KeHeprIX 3HaHUN,
MeTogoB MaremMaTn4eckoro aHanumia n MmogesimpoBaHuna

Koa n HanmeHoBaHue MHOUKaTopa
OOCTUXEHNA KOMMNETEHLUNN

PesynbTatbl 06y4yeHusi (nokasaTenu oLeHnBaHus)

a1y, — Onpepensetr (ucxogda w3 [encT-
BYIOLUMX MNPaBOBbIX HOPM)  COBOKYMHOCTb
B3aMMOCBA3aHHbIX 3afad, pelieHne KOTOpPbIX
obecneuynmBaeT [OCTMXKEHME MNOCTaBNEHHOW
uenu.

3HaeT OCHOBHbIE NOHATUS TEOPUN MHOXECTB, rpacbOB, mMmartema-
TUYECKOW NOTUKN

Ymeet NMPUMEHATb MaTemaTu4YecKuin annapart Ana nocTpoeHua
MoZenen onmcaHusa un peweHna npuknagHblX 3agad

BrnageeT HaBblkaMn aHanusa npuknagHbix 3agady MetTogamum
ONCKPETHOM MaTteMaTuku 1 MaTeMaTU4ECKOM NOTUKN

WO 1onk2 — OeMOHCTpMpyeT 3HaHNE OCHOB Ma-
TEMaTuKK, Pr3nKn, BbIYUCIINTENBHON TEXHUKN
N NpOrpaMMmnpoBaHus

3HaeT MeToabl peLleHns NnpyknagHbiX 3agady cpegcrsamm guc-
KpeTHOM maTemaTtuky (Teopun MHOXeCTB, Teopumn rpados, ma-
TemMaTU4YeCKOM NOTKKK), BbIYUCIINTENBHON TEXHUKN U Nporpam-

MUPOBaHWs (peanusaumnsa anroputMoB Ha rpadax)

YMeeT NpUMEHSITb MeTOAbl PELLEHNS MPUKNaOHbIX 3ada4 cpe-
CTBaMV [MCKPETHOW MatemMaTuku (TEOPMN MHOXECTB, TEOPUU
rpacoB, MaTeMaTUYECKOM NOMNKN), BEIYUCTIUTENBHOW TEXHUKMN U
nNporpaMMmnpoBaHms (peanusauus anroputMoB Ha rpadax)

Bnageet HaBblkaMu NPpMMEHEHUS OUCKPETHON MaTeMaTUKm
(Teopun MHOXeCTB, Teopumn rpadoB, MaTeMaTUYECKOW NOrukn),
BbIYMCIUTENBHOW TEXHUKM U NPOrpaMMmnpoBaHmns (peanusauusi
anropuTMoB Ha rpadax) ans peLeHnst NpuknagHblx 3agad

WO20nk2 — BelibupaeT coBpeMeHHble MHGOop-
MaLMOHHbIE U KOMMYHWKALMOHHbBIE TEXHOIOMUN
npu peLleHnn cTaHaapTHbIX npodeccuo-
HanbHbIX 3a4a4 C NPUMEHEHNEM €CTECTBEH-
HOHaY4YHbIX U OBLLENHXEHEPHBIX 3HAHWIA, Me-
TOOOB MaTeMaTU4eCKOro aHanusa n Mmogenu-
poBaHus

3HaeT maTemaTuyeckuin annapar Ans NoCTpoeHus mogenen
ONMCaHWA U peLleHns cTaHAapTHbIX NpodeccnoHarnbHbIX 3agad

YMeeT NpUMeHsATb MaTeMaTUIECKuUiA annapat Ans NOCTPOEHUS
MoZernew onMcaHus 1 peLleHnst cTaH4apTHbIX NpodeccuoHanb-
HbIX 3agad

MNmeeT HaBbIkK NOCTPOEHUA anropnTMoB peLlleHna CTaHAapTHbIX
npodeccnoHanbeHbIX 3agav

I'IacnopT OUEeHOYHbIX MaTepuanoB Nno gucuuninHe

MHOeKC KOHTpO- OueHoYHbIE cpeacTBa
Ne Paspgensl gnc- nmpyemon Kom- NeNe TexHonorus/npoueaypa oueHMBaHus
n/n LUMNINHBI neteHumm (Mnu HauMeHoBaHue S (cnocob KoHTponst)
3ajaHun
ee vyactn)
Tect 1-22 KomMnbloTepHOE TecTupoBaHue
MpoueHTHas Wwkana.
0-100 %;
0-59,99% - HeyOOBNETBOPUTENLHO;
1 Teopus MHO- YK-2 60-74,99% - yooBreTBOPUTESNLHO;
KeCTB MOk 75- 84,99% -xopoLuo;
85-100% - oTnMYHO.
CobecepoBaHue lMpoBepka npenogasaTenem
(Bonpockl ans 23-50 OtmeTka B cucteme
3a4yera) «3a4YTEHO — HE 3a4YTEHO»




Tect 51-72 KomnbloTepHoe TecTupoBaHue
MpoueHTHasa Wwkana.

0-100 %;

OrliK-2 0-59,99% - HeynOBNETBOPUTENBHO;
MaTtemaTtnyeckas MO onk-2 60-74,99% - ynoBreTBOPUTENBHO;
noruka NO20mk-2 75- 84,99% -xopoLwuo;

85-100% - oTnnyHo.

CobGecenoBaHve MpoBepka npenogaBaTenem
(Bonpocbl ans 73-100 OTmeTka B cucteme
3a4yeTa) «3a4YTEHO — HE 3a4YTEHO»

Tect 51-72 KomMnbloTepHOE TeCTUpOBaHMNE

MpoueHTHasa Wwkana.

0-100 %;

OMK-2 0-59,99% - HeyoOBNETBOPUTENLHO;
60-74,99% - yooBrneTBOPUTENBHO;

3 Teopus rpacpos U 1onk2 75- 84,99% -XOPOLLIO;

N020nk-2 85-100% - OTIIMYHO.

CobecenoBaHue MpoBepka npenogasaTenem
(Bonpocbl ans 73-100 OTmeTKa B cucteme
3ayeTa) «3a4YTEHO — He 3a4YTEHO»

3 OueHo4HbIe MaTepuanbl AnA npomex(yTquoﬁ atrectTauummn

TunoBble KOHTPOSbHbIE 3a4aHMA UNN UHbIe MaTepuarnbl, Heobxoaumble AN
OLleHKU 3HAaHUW, YMEHUIN, HaBbIKOB U (UNKN) oNbiTa A4EeATENIbHOCTU, XapaKTepuU3yrLwmx
aTanbl GOpPMMPOBaHUA KOMMNETEHLIMA B NpoLiecce 0OCBOEHUs o6pa3oBaTesibHOM Npo-
rpaMmmbl

[N oueHKM 3HaHUIN, YMEHWIA, HaBbIKOB CTYAEHTOB MO AUCUUMNNHE NpuMeHaeTca 6anb-
HO-pPENTUHIroBasi cCUcTemMa OLEHKN COOPMUPOBAHHOCTM KOMNETEHUUIN CTyAeHTa.

BanbHO-penTnHroBas cnctema OLEHKM OCYLLECTBIISIETCA B TEYEHNE BCEro cemectpa npu
NpoBeaEeHUN ayAUTOPHbIX 3aHATUIN U KOHTPOSS caMocTosTenbHoM paboThl. MNokasatensmmn OM
ABNAOTCA: TEKYLWMA onpoc B Buae cobecenoBaHnsa Ha nabopaTtopHbix paboTax, TecToBble 3a-
AaHUS N CaMOCTOATENbHO (AomallHee 3agaHue). OueHKU BbICTaBNAKTCA B COOTBETCTBUM C
rpacpmMkoM KOHTPOSS TEKYLLEN yCneBaemMoCTM CTYAEeHTOB B aBTOMaTU3MpPOBaHHY cuctemy 6a3s
AaHHbIX (ACYBL) «PenTuHr ctyaeHToBY.

Ob6yvatowmunca, HabpaBwui B cemectpe bonee 60 % OT MakcMmarbHO BO3MOXHOM
BGanbHO-PENTMHIOBOW OLIEHKM PaboThbl B CEMECTpe MNosiyyaeT 3a4eT aBTOMaTUYECKM.

CT1yaeHT, HabpaBLumMi 3a TekyLyto paboTy B cemecTpe MmeHee 60 %, T.K. He BbINOMHWI BCHO
paboTy B cemMecTpe No 0O bEKTMBHBLIM NpuUynHam (6onesHb, odmumnansHoe ocBoboXaeHME U T.1.)
AonyckaeTcs 4o 3a4eTa, ogHako eMy AOMNONHUTENBHO 3a4arnTcs BONPOCkl Ha cobecenoBaHmm No
pasgernam, BbIHOCUMbIM Ha 3a4yerT.

ATtTecTtaumsa oby4vatolleroca no AuMCUUNNHE npoBoAMTCA B dOpMe TECTUPOBaHUS U
npegycMmaTpuBaeT BO3MOXHOCTb nocnenyoLlero cobeceqoBanus (3ayveta). 3a4eT NpoBOANTCS B
BMAE TECTOBOro 3agaHus.

Kaxgbi BapuaHT Tecta BkntoyaeT 30 KOHTPOSbHbIX 3a4aHUN, U3 HUX:

- 10 KOHTPOSbHbIX 3a4aHN Ha NPOBEPKY 3HAHWIA;

- 10 KOHTPOSIbHBIX 3a4aHNN Ha NPOBEPKY YMEHUM;

- 10 KOHTPOSIbHBIX 3alaHNN Ha NPOBEPKY HaBbLIKOB;

B cnyyae HeyaoBNeTBOPUTENbLHOWM CAauM 3a4eTa CTyAEeHTY NnpeaocTaBnseTcs npaso no-
BTOPHOM CAa4M B CPOK, YCTAHOBIIEHHbIN A8 NIMKBUOAUUN akageMUYeCKON 3a40PKEHHOCTM No
nToram cooTBeTCTBYOLLEN ceccun. MNMpm NOBTOPHOM caade 3a4yeTa KONMYecTBO HabpaHHbIX
CTyAeHTOM 6annoB Ha nNpeaplayLemM 3a4eTe He y4UMTbiBaeTCs.

3.1 TecTbl (TeCcTOBbIE 3aaHNS U KeWc-3a0aHNS)

3.1.1 Ulugbp u HaumeHogaHuUe KoMremeHyuu

YK-2 CnocobeH onpenendaTtb Kpyr 3agay B paMkax NOCTaBNEHHOW Lenu 1 BbibupaTb onTumMarnbHble cnocobbl
UX pPEeLLIeHMs], UCXOOa N3 OENCTBYIOLLMX MPaBOBbIX HOPM, UMEKLLNXCA pecypcoB U orpaHuveHmn N1y, — Onpe-
aenset (ucxoaa M3 OeviCTBYIOLUMX MPaBOBbIX HOPM) COBOKYMHOCTb B3aMMOCBSA3aHHbLIX 3adad, pelueHne KOTopbIX




obecneynBaeT JOCTMKEHME NOCTABNEHHOM Lienu..

Ne 3a-
JaHus

TecTtoBoe 3agaHue

Bbibpamb 0OuH omeem

1.

MycTtb MHOXecTBO A={0,{0, 1,2}, {3}, 4, {{5}}, 6}. Kakne 13 cneaymoLnx MHOXECTB

+ B={0,{4}}, - C={4,{3}, 0}, - D={0, 1, 2}, - E={{0, 1,2},{5}}, « F={0, {{S}}}, » G={{3}, 4, {{5}}, 6} He
ABMSOTCA NOOMHOXeCTBaMn MHoxecTea A?

Tonbko D

Tonbko B,Du E

Toneko D, Fn G

BCE

Myctb mHoxecTBO A={0,{0, 1,2}, {3}, 4, {{5}}, 6}. Kakune us cnegytowmnx mHoxects « B={0, {{5}}, 6}, *
C={4, {3}, {5}}, - D={0, 1, 2}, « E={0, {0, 1,2},{4}}, « F={0, {{0,1}}}, « G={{3}, 4, {{5}}, 6} He aBnsOTCA
noamMHoXecTBaMn MHo)kecTea A?

Tonbko B

Tonbko C, DM E

Toneko D F

Tonbko C,D,EnF

MycTb 3apaHbl Tpu MHOXecTBa: A ={ a, b, {@}, {a,c,d}}, B={a, c, e, {a}, {b}} u C = {a, b, c, d, {e}, B}
KakoBa moLyHocTb MHOXecTBa D = (A U B) \ C?

1

2

3

4

5

MycTb 3agaHbl Tpy MHOXecTBa: A={ a, {@}, {a,c,d}}, B={a, c, e, {a}, {b},0} m C ={a, b, c, d, {e}, 8}.
KakoBa mowHocTb MHOXecTBa D = (A U B) N C?

1

2

3

4

MycTb 3apaHbl Tpu MHOXecTBa: A={ a, b, c,{@}, {a}}, B={a, e, {a}, {b},0} n C = {a, b, d, {e}, {0}}.
KakoBa mowHocTb MHOectBa D = (A\B) N C?

1

2

3

4

Myctb 3apaHbl MHOXecTBa A= {0, 1, 2}, B={2, 3}, C={a, b, c} u D = {a, c, e}. Yemy paBHO MHO-
xectBo F = (A\B) x (CN D)?

{0, 1, a, c}

{(0,a), (0,b), (0, ¢), (1, &), (1, b), (1,0)}

{(0.a), (0, ¢), (1,a), (1,c)}

{(0, 1), (a, ©)}

Kakne 13 cnefyrolmnx paBeHCTB cripaBeanuBbl Anst Bcex MHoxecTB A, B u C?
@ ((ANB)\C=AN(B\C)

B®)(ANB)uC=AN(BUC)

B)(AuB)NC=ANC)u((BNC)

TONbKO (a)

TonbKo (a) u (6)

TonbKo (a) u (B)

Tonbko (6) n (B)

BCE

MycTb GuHapHoe oTHoweHre R Hag {a,b,c} 3agaHo kak R = { (a,a), (a,c), (c, b), (a, b), (b,b),
(c,c)}Kakune ns cnefyroLmx CBOMCTB:
(1) CummeTpUYHOCTL

(2) AHTUCUMMETPUYHOCTb

(3) PedhnekcmBHoCTb

(4) TpaH3UTMBHOCTb

AN HEro BbINOMHSATCA?

HW OQHO

TONMbKO 2 1 3

TOnbKO 2 M 4

1,3n4

2,3n4

10

Ha mHoxecTBe Bcex HEenyCTblX OTPE3KOB 4YMCNOBOWN I'IpFlMOVI onpeaeneHbl TPy OTHOLLEHUA: R = {




([a, b], [c,d]) |]a<c<d<b}, P={([a, b],[c,d]) |[c<a<d<b}uQ={([a,b], [c, d]) | b<c}. Kakne us
HUX SIBMSIIOTCS OTHOLLEHUSIMUW YaCTUYHOTO nopsiaka.

HW odHO

Tonbko R

Tonbko P

Tonbko Q

RuQ

Bbi6pamb HECKOJILKO omeemos

11 Ha MHOoXecTBe Bcex HenyCTbiX OTPE3KOB YMCOBOW NPSIMON onpeaeneHbl TpY OTHOLLEHUS:
P={([a, b], [c,d])) [c<a<b<d}, Q={([a b].[c,d)) J]a<c<b<d}unR={([a, b],[c,d]) | b<c}
Kakne 13 Hux gBnsTCs OTHOLLEHUSMY YaCTUYHOIO nopsaka?

P

Q

R

HeT NpaBUNbHOrO OTBETA

12 Kakne n3 MHOXeCTB 3aMKHYTbl OTHOCUTENbHO CIOXEHUA?

MHoXecTBO HaTypanbHbIX YKucen

MHOXeCTBO HEYETHbIX YMCen

MHOXeCTBO KBagpaTHbIX KOPHEN U3 HaTyparbHbIX Yncen

MHoOXeCcTBO HaTypanbHbIX YKucen, KpaTHbIX 3

13 Ckonbko pebep moryT umeTb NpocThle rpadbl 6e3 netens ¢ 5 BepwinHamm?
1 pebpo

5 pebep

10 pebep

25 pebep

14 Kakon pagmyc moxeT bbiTb y rpadha ¢ 5 BepumHamn?

1

2

3

5

15 Kakne 13 onepauuin KOMMyTaTUBHbI?

BbluntaHue uncen

YMHOXeHue uncen

MepeceyeHne MHOXECTB

Bcmaeumb nponyuweHHoe cJj1080

16 Ecnu Ha MHOXeCTBe BCEX TPEYroflbHUKOB Ha NIIOCKOCTU paccMaTpuBaeTcs OTHOLEHME noaobus,
TO JAaHHOE OTHOLLEHWE ABMSETCA OTHOLUEHMEM

OTBeT: 3KBUBAJNIEHTHOCTU

17 [MONHbIN HEOPUEHTUPOBAHHLIN rpadd C YMCNOM BEPLUUH N=4 3NNEepPOBLIM LIKIIOM
OTBeT: He o6s1adaem

18 OncTtpmbyTuBHbIE 3aKOHBI ByneBow anrebpbl n anredbpbl AENCTBUTENBHBIX YMCEN
OTBeT: coBnagaroT
19 MpeanoxeHune, KOTOPOE MOXET NPUHUMATb TOMbKO ABA 3HAYEHUS KUCTUHA» UMK KIOXb»
370
OTBeT: BbiCKa3blBaHUe
20 Ctpenka lNupca — ato JON3BIOHKLMN
OTBeT: oTpULaHue
21 ABMseTCA ocHoBaTenem popmarbHOW FOrmKu
OTBeT: Bynb
22 WTpux Leddepa — 310 OTpULaHME

OTBeT: KOHBLIHKUUU
3.2 CobecepoBaHue (Bonpochkl AnA 3a4veTa)
3.2.1 Wucghp u HaumeHoBaHuUe KOMNemeHuuu
OlK-2 CnocobeH noHuMaTb NpuHLUMNbI paboTbl COBPEMEHHbLIX WMHEOPMALMOHHbBIX TEXHOMOrMM U Mpo-
rPaMMHbIX CPEACTB, B TOM YMCIlIE OTEYECTBEHHOIO NPOU3BOACTBA, M MCMOMb30BaTh UX MPU pelleHus 3agad npo-
deccmnoHanbHon geatensHoctn (UO-1onk. — OnpeaensieT (UCcxoas M3 OEeNCTBYHOLLUX NMPaBOBbIX HOPM) COBOKYM-
HOCTb B3aMMOCBSI3aHHbIX 3aJa4, pelleHne KoTopbix obecneumBaeT 4OCTMXKeHME nocTaBneHHon uenn, NO2 onko—
BbibmpaeT coBpeMeHHble WH-(OPMaLMOHHBIE M KOMMYHUKALWOHHBbIE TEXHOMOMMM NPWU pPELUeHUn cTaHAapTHbIX
npodeccuoHanbHbIX 3agay C NPUMEHEHUEM €CTECTBEHHOHAYYHbIX U OOLLENHXKEHEPHbBIX 3HAHU, METOAOB MaTe-
MaTM4ecKoro aHannsa u MogenmMpoBaHus
Homep TekcT BONpoca
Bonpoca
23 OCHOBHbIE MOHATUSI TEOPUN MHOXECTB.




24 Onepauun Hag MHOXeCTBaMM.

25 OTob6pakeHus.

26 OKBMBaNeHTHbIE MHOXECTBA

27 MoOLLHOCTb MHOXECTB.

28 HeyeTkne MHOXeECTBaA

29 Onepaunn Hag HEYETKMMM MHOXKECTBaMM

30 OTHoLweHus, cnocobbl 3agaHns GUHAPHbBIX OTHOLLUEHUI
31 ConicTBa BUHAPHBIX OTHOLLUEHWIA.

32 Anrebpavyeckue CTpyKTypbl.

33 Onepauun n nx CBOMCTBA.

34 PeleTkn.

35 Bynesbl anrebpsbl

36 BbickasbiBaHus.

37 Jlornyeckne onepauum.

38 dopmynbl anrebpbl BbICKa3blBaHWMN.

39 OTHOLEeHMs cnefoBaHUA N 3KBMBANEHTHOCTU hopMyn.
40 ByneBbl PyHKUMN.

41 HopmanbHble bopMbl.

42 [MonHoTa cMcTeMbl NOrMYECcKNX onepaummn u QyHKUNN.
43 3aMKHyTbI€ KNnacchbl.

44 CuYHTaKCKC 1 ceMaHTKKa s3blka NOrMK1 NpeankaTos.
45 [MpuBegeHHbIE OPMYIbI.

46 lMpegBapeHHas HopmanbHasa dopma dopmyn anrebpbl NnpeankaTos
47 [MoHsTME bopmansHOM Teopun.

48 dopmanbHas Teopust UICHMCNEHNS BbICKa3blBAHUN

49 OcHOBHbIe NOHATUS TeopUM rpadooB..

50 Cnocobbl npegcTaBnexHns rpados.

3.2.2 Wughp u HaumeHo8aHuUe KoMemeHyuu
OlK-2 CnocobeH noHumaTb MPUHLUUMBI PaboTbl COBPEMEHHBLIX MHEAOPMALMOHHBLIX TEXHOMOIMMA N MpOo-
rpaMMHbIX CcpencTs, B TOM 4Yucrne oTe4eCTBeHHOro npom3BoAcTBa, U UCNONb30BaTb UX MPpU pelleHnda 3agad npo-

deccroHaneHon peatenbHocTh; (MO-lonke — [JeMOHCTpUpyeT 3HaHMEe OCHOB MaTtemaTWuku, (Pusnku, BblUYUCTTU-
TENbHOW TeXHMKM 1 nporpammupoBaHns N2 onk2 — BeibnpaeT coBpemeHHble MH-(POPMaUMOHHbIE U KOMMYHUKA-
LUUOHHbIE TEXHOMOMMN NPU PELLUEHUN CTaHAAPTHbLIX NPOMECCUOHaNbHbIX 3a4ay C MPUMEHEHUEM eCTeCTBEHHOHa-

YYHbIX U 06L1J,eVIH)KeHeprIX 3HaHW, METO4OB MaTeEMaTMYECKOro aHanunsa u MOD,eI'II/IpOBaHVIFI)

Ne 3a- TecToBOE 3agaHne
[aHus

Bbibpamb 00uH omeem

51. Npad aBnaeTcsa ABYAONbHbLIM, €CMN OH ...

MMeeT LMK € YeTHbIM YUCITIOM BEpPLUUH

UMeeT UMK C HEYETHbIM YMCINOM BEPLUUH

aumknu4eckumn rpad

HeT NpaBuUNbHOro oTBETa

52. CteneHb Cn matpuubl cMexHocTn C opueHTMpoBaHHOro rpada G cooepXuT HeEHyneBble ane-
MEHTbI BO BCEX KIeTKax rmaBHOW AnaroHanu ecnu:

BCe BepwuHbl G nMeloT netnm

HekoTopble BepwuHbl G MMEeT NeTnu

rpad G coaepXuT LUKIbI

rpad G - CMNbHO CBA3HbIN

53. Kakasi U3 dpyHKkUMI aBRsieTcs NMMHENHON?

3KBMBaNeHTHOCTb

ctpenka NMupca

KOHBIOHKLIMSA

HeT NpaBWNbLHOro OTBETA

54. Ha mHoxecTBe A = {a,b,c,d} 3agaHo 6uHapHoe oTHoweHue R = {(a,b),(a,c),(b,c),(c,d)}. Kakue napbl
HYXHO f06aBuTb K R, 4TOObI MONYy4YNTb €ro TpaH3UTUBHOE 3aMblKaHue?
(d.a)

(a,d), (b,d)

HMKakme, Tak kak R TpaH3uTMBHO;

(a,d)

55. Mpad aBnaeTcs ABYAONbHbLIM, ECMN OH ...

MMeeT LIMKN € YeTHbIM YACIIOM BEpPLUUH




UMeeT LMK C HEYETHBIM YMCINOM BEPLUNH
aLumKnu4eckum rpad
HeT NpaBuUIbHOrO OTBETa

56.

MycTb 3agaHbl MHOXecTBa A ={0, 1,2}, B={2, 3}, C={a, b, c} u D = {a, c, e}. Yemy paBHO MHO-
xectBo F = (A\B) x (CN D)?

{0, 1, a, ¢}

{(0,a), (0,b), (0, ¢), (1, &), (1, b), (1,c)}

{(0,a), (0, c), (1,a), (1,c)}

{(0, 1), (a, c)}

57.

Kakne 13 cnegyowmux paBeHCTB cnpaBeannBbl AN Bcex MHoxecTB A, B n C?
@ ANB)\C=AN(B\C)

®)(ANB)uC=AN(BUC)

(B)(AuB)NC=ANC)uBNC)

TONbKO (a)

TonbKo (a) u (6)

TonbKo (a) n (B)

BCE

58.

10. Kakue 13 cneayroLmx paBeHCTB cripaBeanuBbl AN Bcex MHoXecTs A n B?
(@) (ANB)=A\(A\B)

BG)AN(B\A) =0

(B) A\BYuB=A

TONbKO (a)

TOnbKO (6)

TONbKO (B)

TonbKo (a) n (6)

59.

8. MMyctb 3apgaHbl MHOXecTBa A={0,1,2,3},B={1,2,4},C={a, b,c}nD ={b, d, e}. Yemy paBHO
MHoxecTBo F = (A\ B) x (C\ D)?

{0, 3, a, ¢}

{(1,a), (1,c), (2, b), (2,0)}

{(0,a), (0,c), (3, ), (3,c)}

(0,a),(0,¢), (2, ), (2, c)}

{(0,b), (0, ¢), 3, b), (3,c)}

60.

12. Kaknmun cBorictBamu obnagaet dbuHapHoe oTHoweHne R Hag {a,b,c} 3agaHHoe kak R={(a,a),
(a,b), (b,a),(b,b), (c,c)}?

AHTUCUMMETPUYHOCTb

PecnekcMBHOCTb

TpaH3MTMBHOCTb

Bbi6pamb HECKOJIbKO omeemos

61

HaHo yHuBepcansHoe mHoxecTBo U={1,2,3,4,5,6,7} n B Hem nogmHoxectBa A={x| x < 5},
B={2,4,5,6}, C={1,3,5,6}.

Hantn (YkasaTb npaBurbHble BapuaHTbl OTBETOB).

a. {1,2,2,3,4,4,5,6}

b. {1,2,3,4,5,6}

c. {x] x<7,}

d. {1,3}

62

[aHo yHuBepcanbHoe MHoxecTBo U={1,2,3,4,5,6,7} n B Hem nogmHoxecTBa A={x| x > 4},
B={3,5,7}, C={1,2,4,6}.

HanTtn gekaptoBo (npsimoe) npoussedeHve, rae  (YkasaTb npaBuiibHble BapuaHTbl OTBETOB).
BapuaHTbl 0TBETOB:

a. {1,2,3,4,5,7}

b. EJ(S,a,}(S,1),(7,1),(3,2),(5,2),(7,2),(3,4),(5,4),(7,4)}

C -

d. {(1,3),(2,3),(3,4),(1,5),(2,5),(4,5),(1,7),(2,7),(4,7)}

e. {(3,1),(3,2),3,4),(51),(5,2),(5,4,(7,1),(7,2),(7,4)}

63

Myctb rpad G ¢ n BepwnHamu sBnsieTca AByAonbHbIM. Toraa: (Beibepute ona G BepHble yT-
BepXAeHus.)

B HEM HET LUKMOB YETHON OJINHbI

B HEM MOTYT ObITb LUKNbl YeTHON OJINHbI

B HEM BC€ LUKINbl UMEKT YETHYIO ANIUHY

rpad cBA3HbIN

€. CTeneHb Kagon BepLUNHbI He NPEBOCXOANT N - 2

aoop

64

MHoxxecTBO A cogepuT 6 anemMeHToB, MHOXeCTBO B — 7 anemeHTOB. CKOMbKO 3NIEMEHTOB MOXET
cogepxaTtb Ux o6beanHeHne?

9 anemeHTOB

7 aneMeHTOB




6 anemeHTOB
4 anemeHTa
65 Ckonbko pebep mMoryT nmeTtb npocTble rpacdbl 6€3 neTens ¢ 6 BepwmHaMmn?
1 pebpo
6 pebep
36 pebep
64 pebpa
Bcmaeumsb nponyujeHHoe cJ1080
66 MHoxecTBO ymncen sBNAeTCA 3aMKHYTbIM OTHOCUTENBbHO CIOXEHUSI
OTBeT: HaTypanbHbIX
67 yucra ¢ onepaumen CrioxxeHus obpasyoT rpynny
OtBeT: PaynoHanbHble
68 OunctpubyTtusBHble 3akoHbl 6yneson anrebpbl 1 anrebpbl 4eNCTBUTENBHBIX YNCEN
OTBeT: coBnagaroTr
69 [MonNHbLIN HEOPUEHTUPOBAHHLIN rpad C YMCNOM BepLlmrH N = 5 obnagaet LIMKIIOM
OTBeT: aNnepoBbIM
70 Ecnu rpacd umeeTt 4eTHOE YMCNO BEPLLWH, TO OH SBNSIeTCS
OTBeT: ABYAOJNIbHbLIM
71 MHOXeCTBO HaTypanbHbIX Yncen ABNAeTcs
OTBeT: CYETHbIM
72 B HecBsa3HbIX rpadhax BO3MOXHA Tononoruyeckas
OTBeT: copTUpPOBKa

3.2.3 CobecepoBaHue (Bonpochbl gns 3a4verta)

Ulugpp u HaumeHoeaHUe KOMIemeHyuu

OlK-2 CnocobeH noHMMaTb NpUHLMNbI paboTbl COBPEMEHHbLIX WMH(OPMALMOHHBIX TEXHOMOMMIN U Npo-
rpaMMHbIX CpeacTB, B TOM YMCMe OTEYECTBEHHOrO NPOM3BOACTBA, U UCMOMb30BaTb UX MPU pelleHnst 3agady npo-
deccmnoHanbHon aestenbHocT (MO-10MK-2 — [IeMOoHCTpUpyeT 3HaHNe OCHOB MaTeMaTuKn, U3nkn, BbIMUCIIUTENBHOM
TEXHUKM U nporpammupoBannsa NO-2,.., — BbibuMpaeT coBpemeHHble MHOPMALMOHHBIE M KOMMYHUKALMOHHbIE
TEXHOMOrMM Npu peLleHnn cTtaHaapTHbIX NpodecCcnoHaneHbIX 3agay ¢ NPUMEHEHNEM eCTECTBEHHOHaY4YHbIX 1 06-
LLIEVHXXEHEPHbIX 3HaHWA, METO40B MaTEMATUYECKOro aHannsa u MogennmpoBaHus

Howmep TekcT Bonpoca
Borpoca
73. CreneHu BepLUWH rpada.
74. MapLwpyTbl, Uenu, CBA3HOCTb.
75. Onepauun Hag MHoxecTBamu. [NpegcrtasnexHve mHoxecTs B OBM.
76. PekypCcuBHbIN NOUCK B rNy6UHY.
77. [MouCK B LLUMPUHY.
78. IMyTb MMHMMaNbLHOro Beca B rpadpe
79. Anroputmbl Popga-bennmana,
80. JenkcTpsbl.
81. [epeBbs
82. OcTosB rpaca. lNocTpoeHne ocToBa MMHUMAIBLHOMO Beca.
83. MonsaTne anroputma. OcHOBHbIE TpebOBaHNS K anropnuTMam.
84. Anroputm Kpackana.
85. O1rnepoBsbl LKLl B rpade.
86. Heobxoaumoe n goctaTtovyHoe YCrnoBMe CyLLIeCTBOBAHMS SANIepoBa LuKna.
87. ANropuT™M NOCTPOEHUS 3nnepoBa LMKna.
88. [[aMnnNbTOHOBBI LMKILI B rpade.
89. AnropuT™M nomcka c BO3BpaToOM.
90. BepLinHHblE nogMHOXecTBa rpada.
91. ANropuT™M NOCTPOEHUSA MakCUMaribHbIX HE3aBUCUMbIX MHOXECTB.
92. Anrebpa XerankuHa.
93. MawwwnHHOe NpeacTasneHne rpada n onpegeneHne ero xapakTepucTuk
94. ANropuT™ YCrOBHbIX BblCKa3blBaHWI
95. MeToa matemaTnyeckon NHAYKLUN.
96. KoHeuHble aBTOMaThI.
97. CnocoObl 3agaHnsa KOHEYHbIX aBTOMAaTOB.
98. MawuHa TbropuHra.
99. CTpykTypa mMalwmHbl ThlopurHra.
100. Mporpammbl Anst MaluHbl TelopuUHra.




npoueHTHas wkana 0-100 %;

85-100% - OTNIMYHO (NpaKTMYECKOe 3afaHne BbINMOJSTHEHO B YCTAHOBIIEHHbIV CPOK C UCMOSb30BAHUEM pe-
KOMeHOauui npenogaBaTens; Noka3aH BbICOKUA YPOBEHb 3HAHWS M3y4EeHHOro MaTtepuana no 3agaHHou Teme,
NPOSIBIEH TBOPYECKNIA NOAX0[, yMeHMe rnyboko aHanManpoBaTtb npobremy u genatb obobLatoLme npakTum-
KO-OpMEHTMPOBaHHbIE BbIBOAbI; paboTa BbinonHeHa 6e3 owmboK 1 He4OYETOB UK AONYLLEHO He Gonee 0gHOro
Hego4eTa);

75- 84,99% - xopoLo (NpakTuyeckoe 3agaHne BbINOMHEHO B YCTAHOBIEHHbIN CPOK C UCMOMb30BaHUEM pe-
KOMeHJaLuun npenogasartensi; NokasaH XOpoLUni ypOBEHb BnadeHnsi M3y4eHHbIM MaTtepruanom no 3ajaHHON Teme,
paboTa BbINOMHEHA NOMHOCTLIO, HO AONYLLEHO B HEN: a) He Gonee ogHon Herpybowm ownbkn n 0gHOro Hego4eTa; 6)
unu He 6onee AByX HEOOYETOB);

60-74,99% - ynoBneTBOPUTENBLHO (MpakTuyeckoe 3agaHne BbIMOMHEHO B YCTAHOBIEHHbIN CPOK C YACTUYHBIM
MCMnonb3oBaHWeEM pekoMeHdaumMi npenogasaTtens; NPoAeMOHCTPMPOBaHbl MUHUMAIbHbIE 3HAHUS MO OCHOBHbLIM
Temam U3y4yeHHOro matepuana; BbiNofIHEHO HE MEeHee NOMIOBUHbLI paboTbl MW AONYLLEHbI B HEN a) He bornee AByX
rpyobix owmnbok, 6) He 6onee ogHom rpybor olWwnbKM 1 0OQHOTO Hego4veTa, B) He Dornee ABYX-TPeX HErpyobIX OLWMOOK,
r) ogHa Herpybas owmbka 1 Tpu Hego4deTa, A) Npy OTCYTCTBUM OWNBOK, 4-5 HeJo4eTOB);

0-59,99% - HeyaOBMETBOPUTENBHO (YNCIO OLIMOOK M HEJOYETOB MPEBOCXOANT HOPMY, MPU KOTOPO MOXET
ObITb BbICTaBIIEHA OLEHKA «y[OBMETBOPUTENBHO» UMW €CNWN NPAaBUITbHO BbINOMHEHO MEHEE MONOBUHbI 3a4aHus;
ecnu oby4yaroLmnca He NPUCTyNan K BbIMOMHEHWIO 3a4aHNs UK NpaBUIbHO BbINonHUI He 6onee 10 npoueHToB
BCEX 3agaHun).

4. MeToguyeckue matepuarnsbl, onpegensiowue npoueaypbl OoueHUBaHUA 3HAHUW, YMEHUN, HaBbIKOB
1 (Mnu) onbiTa AeATENbHOCTU, XapaKTepU3yoLWmMX 3Tanbl (POPMMPOBAHUA KOMNETEHLNI

Mpoueaypbl OLEHMBAHUS B X04€ N3YYEHUs1 ANCUUNIMHBI 3HAHWI, YMEHUIA U HABbIKOB, XapaKTepU3YHLLNX
aTanbl POPMUPOBAHUS KOMMNETEHLNIA, PEFNAaMEHTUPYIOTCS NMOMOXEHUAMM:

- M BIrYWT 2.4.03 NonoxeHne 0 KypcoBbIX 3K3amMmeHax 1 3ayeTax;

- N Bryut 4.1.02 NonoxeHne 0 penTUHroOBOMN OLIEHKE TEKyLLEeN ycneBaemoCTy.

[ns OUeHKM 3HaHWIA, YMEHMIN, HAaBbIKOB ODYyYaloLLMXCH N0 QUCUUNINNHE NPUMEHSETCH PENTUHIOBas CUC-
Tema. MiTorosas oueHka no gvcumnnnHe onpeaenseTcs Ha OCHOBaHUK onpeaeneHns cpeaHeapudmeTnyecKoro
3HayeHns 6annoBs No KaXxaomy 3agaHuio.

3ayeT nNo ancumnnuHe BbICTaBNSETCA B 3a4eTHYI0 BEAOMOCTb MO pe3ynbTataM paboTbl B ceMmecTpe nocrne
BbINOMHEHNS BCEX BUOOB y4ebHon paboTbl, NpeaycMOTPEHHbIX paboyen nporpaMmon AUCLMNINHBI (C OTMETKOM
«3a4TEHO») 1 NOMyYeHUN NO pesynbTaTaM TECTMPOBAHMA NO BCEM pasgenam AMCUUMInHLI He meHee 60 %.



5. OnucaHme nokasartenem un KputepueB oueHUBaHUA KOMNeTeHUMN Ha Pa3fInyHbIX 3Tanax nx (*)OpMVIpOBaHVIﬂ,
onucaHue WwKan oueHnBaHUAa and Kaxgoro pesynbrtata o6yqe|-w|;| no gucuuninuHe

Pesynbtathl Llkana oueHuBaHus
oby4eHus no MpeomeT oueHKn
lMokasaTenb oueHun- Kputepun oueHnBaHus copmMmpo-
aTtanam cop- (MpoayKT nnv npo- 4 Akagemuyeckasi oueHka YpoBeHb 0CBOEHUS
BaHUA BaHHOCTW KOMMETEHLMN
MUPOBaHWNS uecc) unu 6annel KOoMneTeHLMn
KOMMNEeTeHUNn

CnocobeH NoHMMaTb NPUHLMMLI paboTbl COBPEMEHHbLIX MHGOPMAaLMOHHbLIX TEXHOOMI U NPOrpaMMHbIX CPeCTB, B TOM YMCIe OTEYECTBEHHOIO NPOM3BOACTRA, U
MCNonb30BaTh UX NpU pelleHns 3agad npodeccroHarnbHoi geatensHocTn (MO-10MK-2 — OnpegensieT (MCXoAsa 13 AeCTBYOLMX NPaBOBbIX HOPM) COBOKYI-
HOCTb B3aMMOCBSA3aHHbIX 38434, peLleHne KOTopbiX obecneynBaeT 4OCTUKEHME NOCTABIIEHHOW Lenu.

3HaTb M3noxeHbl NpuHUMNbl paboTel coBpe- 3auTeHo/
3HaHve NpUHLMNEbI M3noxeHne NpuHUKU- | MEHHbIX MH(POPMALMOHHbBIX TEXHOMO- 60-100 OcBoeHa (6a30BbIi)
paboTbl COBpEMEH- noB paboTbl coBpe- M 1 NporpaMMHbIX CPEACTB
HbIX MHGOPMALNOH- MEHHbIX MHopma- He n3noxeHbl NnpyHumMnbl paboTbl co-
HbIX TEXHOMNOMMN U LIMOHHbIX TEXHOMNOMMN | BPEMEHHbIX MHPOPMALIMOHHbIX TeX-
y He 3auteHo/ He ocBoeHa
nNporpamMmmHbIx N NPOrpaMMHbIX HOMOrMM N NPOrpaMMHbIX CPEACTB o
0-59,99 (HepocTaTOYHBIN)
cpeacTs cpeacTs
BnageTtb [emoHcTpauusa Ha- lMpvBegeHa feMOHCTpaUUsA HaBbIKOB
BbIKOB BriafeHus BNageHus npuHumMnamu paboTsl co- 3auteHo/ OcBoeHa (NoBbILLEH-
NpUHLUMNBI paboThbl BPEMEHHbIX MHPOPMALMOHHbBIX TEXHO- 60-100 HbIl)
COBPEMEHHbIX WH- NOrMn 1 NporpaMMHbIX CPeacTB
[domaluHee 3agaHue
dopmMaLMoHHbIX TeX- | He npuBegeHa 4EMOHCTpaLUS HABbIKOB
HOMornn n npo- BNageHus npuHumnbl paboTbl coBpe- He 3auteHo/ He ocsoeHa

rpaMMHbIX CpeacTB

MEHHbIX MHPOPMALIMOHHBLIX TEXHOMOMNIA
W MporpaMMHbIX CpeacTs

0-59,99

(HepocTaTOYHBIN)

CnocobeH NoHMMaTb NPUHLWMLI paboTbl COBPEMEHHbLIX MHGOPMAaLMOHHbLIX TEXHOMNOMIA U NPOrPaMMHbIX CPedCTB, B TOM YMCIe OTEYECTBEHHOro NPon3BOACTEa, U
MCNonb30BaTh UX NpU pelleHns 3agad npodeccroHarnbsHoi geatensHocTy (MO-20nk-2 — BbiGupaeT coBpemMeHHble MHpOPMaLMOHHbIE N KOMMYHUKaLMOHHbIE
TEXHOOMW NPV peLleHnn CTaHaapTHbIX NPOdeCCUOHanbHbIX 3a4a4y ¢ NPUMeHeHNEM eCTECTBEHHOHaYYHbIX 1 0BLLIENHXEHEPHBIX 3HaHWI, MeToAdoB MaTemMaTw-

YecKoro aHanmsa ¥ MoJennpoBaHns

3HaTb

3HaHue NpuUHLMNoB
paboTbl cCOBpeMEH-
HbIX MHPOPMAaLMOH-
HbIX TEXHOMOIMN U
nporpaMmmMHbIX
cpeacTs, B TOM Yucne
OTEYECTBEHHOIO

ManoxeHve npuHUm-
nos paboTbl coBpe-
MEHHBbIX MHopma-
LIMOHHBIX TEXHOMNOrnin
N NporpaMmMHbIX
cpencTs, B TOM Yucne
OTEYECTBEHHOrO

M3noxeHbl NpyHLMNbI paboTbl coBpe-
MEHHbIX MHHOPMAaLMOHHbIX TEXHOIO-
TR 1 NporpaMMHbIX CPeAcTB, B TOM
ymncrie oTe4YEeCTBEHHOIO NPOU3BOACTRA,
M ncnonb3oBaTb UX Npu pelleHnda 3a-
Jad npocpeccmoHansHoOM aeaTerbHO-
CcTn

3ayTeHo/
60-100

OcBoeHa (6a3oBbIn)




Npoun3BoOACTBa, U UC-
nonb3oBaTh UX Npu
peLleHus 3aaad

Npou3BOACTBA, U UC-
nonb30BaTh UX Npw
pelueHus 3agad

He n3noxeHbl npyHLmMnbl paboTbl Co-
BPEMEHHbIX MHPOPMALMOHHbIX TEX-
HONOMM N NPOrpamMMHbIX CPEACTB, B

He 3ayTteHo/

He ocBoeHa

npogeccuoHansHon npodeccnoHanbHon | TOM Yucre OTe4eCTBEHHOro Npouns- .
0-59,99 (HepocTaTOYHbIN)
OesaTernbHOCTH OedaTenbHOCTH BOACTBA, U UCMOMb30BaTb UX Npu pe-
LeHns 3agad npodeccnoHanbHom
OEeATenbHOCTH
YmeTb 3awwurta nabopatop- | MNpumeHeHne 3HaHui | CaMOCTOSATENBHO NPUMEHEHbI 3HaHUS
How paboTbl (cobe- COBPEMEHHbIX WH- COBPEMEHHbIX UH(POPMALIMOHHbLIX U
cefoBaHue), peLue- dhopmMaLNOHHbIE U KOMMYHUKaLWNOHHBIX TEXHOMOrMI Npu
HWe TecToBbIX 3aa- KOMMYHVKAUMOHHbBIX | pelleHnn cTaHgapTHbIX npodeccro- 3auteHo/ OcBoeHa (NoBbILLEH-
HWUIA TEXHOMNOrMn Npm pe- HamnbHbIX 3a4a4 ¢ NPUMeHeHnem ec- 60-100 HbIl)
LEeHNW CTaHOApPTHbIX | TECTBEHHOHAaY4YHbIX 1 OBLlenHxeHep-
nNpodeccuoHarnbHbIX | HbIX 3HAHWI, METOAOB MaTeMaTuye-
3ajad c npumeHe- CKOro aHanusa n MoaenupoBaHus
HMEM eCTeCTBEHHO- He npyvMeHeHbl 3HaHNs1 COBPEMEHHbIX
Hay4HbIX 1 OBLLEenH- WH(OPMALMOHHBIX M KOMMYHUKaLN-
XEHEepPHbIX 3HaHWIA, OHHble TEXHOMOrMI NPU peLLeHnn
MeToAoB MatemaTu- | cTaHAapTHbIX NPOdEeCCUOHanbHbIX He 3auyteHo/ He ocBoeHa
YeCcKoro aHanusa u 3ajay c NpUMeHeHNeM eCTeCTBEHHO- 0-59,99 (HepocTaTOYHbIN)
MOZEenMpoBaHuNs Hay4HbIX 1 OOLLENHXEHEPHBIX 3HAHWNA,
MEeTOJ0B MaTeMaTUyeckoro aHanusa u
MoAenvpoBaHus
Bnapetb [emoHcTpauns 3Ha- lMpvBegeHa femMoHcTpaunsa 3HaHUn
HWA COBPEMEHHbIX COBPEMEHHbIX MHAPOPMAaLMOHHbIX U
MHEOPMALIMOHHBIX U | KOMMYHWKALMOHHbBIX TEXHONOrMIN Npu
KOMMYHMKAUMNOHHBLIX | peLleHuu cTaHdapTHbIX npodeccuno- 3auteHo/ OcBoeHa (NoBbILLEH-
TEXHONOrn Npu pe- HanbHbIX 3a4a4 C NPUMEHEeHNeM ec- 60-100 HbIN)
LIEeHNW CTaHOapTHbIX | TECTBEHHOHAaY4YHbIX 1 0BLLenHxeHep-
npodeccnoHanbHbIX | HblX 3HAHW, METOA0B MaTeMaTuye-
3agad c npumeHe- CKOro aHanumsa n MmogenupoBaHus
HomaluHee 3agaHue -
HMEM eCTeCTBEHHO- He npuBeaeHa AeMoHCTpaunsa 3HaHUN
Hay4HbIX 1 OOLIENH- | cOBpEMEHHbIX MH(OPMAaLIMOHHBIX U
XEHepPHbIX 3HaHWUIA, KOMMYHUKaLNOHHBLIX TEXHOMOIMMIN Npum
MeToJ0oB MatemaTu- | pelleHuu cTaHdapTHbIX Npodeccuno- He 3auteHo/ He ocBoeHa

4YeCKOoro aHanumsa un
mMmogenmpoBaHnAa

HanbHbIX 3a4a4 C NPUMEHeHEM ec-
TECTBEHHOHAY4HbIX U OGLLENHKEHep-
HbIX 3HaHWI, METOOOB MaTemaTuye-
CKOrO aHanvsa u MoenvpoBaHus

0-59,99

(HepocTaTOYHbIN)
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