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PakynbTET aBTOMATUKM U BbIYNCIIUTENBHOW TEXHWNKN,

CemecTp

No

Bupg geatenbHocTn

2

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

180

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

84

JNekumm, yac.

36

MpakTnyeckune 3aHATUA, Yac.

36

NabopaTtopHble 3aHATUA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

18

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

10

CamocTonaTenibHasa paboTa, yac.

96

11

Buabl camocTosATeNbHOM paboThl
(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

KOHTP.

12

Bug aTTecTaumm

Hosocnbupck 2017



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneyuanbHocTu): 10.03.01 NHdopmauoHHas
6e30nacHoCTb

& OC BBefeH B aeincteme npmkasom Nel515 ot 01.12.2016 r. , gaTta yTBepxaeHus: 20.12.2016 .

MecTo AucumnvHbI B CTPYKTYpe yuebHoro nnaHa: biok 1, 6a3oBas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 10.03.01 NHhopmaLmoHHas 6e30nacHOCTb

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

AuMI1, npoTokon 3acefaHna Kadegpbl Ne6 ot 20.06.2017

YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMATUKMN 1 BbIYNCIUTENBHOM TEXHWUKK, NPOTOKON Ne 6 oT 21.06.2017

Mporpammy paspaboTan:
[OLEHT, A.-M.H. Cygonnatos C. B.
3aBepfytoLnii kadeapoi:

[OoUeHT, A.-M.H. Cyponnatos C. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kageapoit TpywnH B. A.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @I'OC: OIIK.2 ciocoGHOCTH NPHMEHSITH COOTBETCTBYIOIUI MATeMATHYECKHA aNmapaT JJist
penieHns1 HpoQecCHOHATBHBIX 32125 ¢ YACHIU CEOVIONIUX Pe3YIbmamoe 00yYenusn:

y4. YMETb UCMNO/1b30BaTb 3/IEMEHTHI MaTeMaTUYeCKoi NOTNKN ANA NOCTPOEHUA cy>|<,quV||7| N NX [OKA3aTENILCTB

y5. YMeTb NPUMEHSATL OCHOBHbIE METO/bI MaTEMaTUYECKOr0 annapaTa B MaTeMaTUYeCKMX MOfIENAX OGbEKTOB 1
MpoLEeccoB

Komnemenyun ®@I'OC: OIIK.4 ciocobHOCTh NOHIMATH 3HAYECHHE HH(POPMANNA B PASBHTHH COBPEMEHHOT 0
o0mecTBa, NPUMEHATH HHGOPMANHOHHBIC TEXHOIOIHH /ISl IIOACKA U 00paboTkn mHpopManum; ¢ vacmu
CLEOYIOU{UX Pe3yIbmManioe ooy eHus:

y8. yMeTb MN0/b30BaThCs Hanboee pacrpoCcTPaHeHHbIMU OUCHLIMI U MaTEMATUYECKMMM NaKeTamm
NPYKNaAHbIX NPOrpamm

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnuua 2.1
Pe3ynbTaTbl U3yYeHWUst ANCLUUNIVHBI MO YPOBHSIM 0CBOEHUSI (UMETb dopMbI opraHusaLun
npeacTaB/eHne, 3HaTb, YMeTb, BNaAETh) 3aHATUIA

[VCKpeTHaa maTemaTuKa
OlNK.2.y5 ymeTb MPUMeHATb OCHOBHbIe METOAbI MaTeMaTUYEeCKOro annapara B
MaTeMaTUYeCKNX MofeNnsiX 06beKTOB 1 NPOLLECCOB
1.0 MaTemMaTHKe Kak 0coO0M clrocode No3HaHusI MUpa, OOITHOCTH €€ HOHITHHR 1 Nekumn; MpaKTUYecKne 3aHATUS;
1pe /IcTaBIICHHIA CamocToaTefibHas paboTa

Ol1K.4.y8 ymeTb Mosib30BaTbCA Hanbosiee pacnpocTpaHeHHbIMU OPUCHBIMU U
MaTeEMaTUYeCKMMU NaKeTamu NpuKNagHbIX NporpamMm

2.0 MaTEMaTHIECKOM MOJEINPOBaHAN j'|e|(|_|'|/||/|; ﬂpaKque(:Kme 3aHATUA;
CamoctosTensHas pabota

OlNK.2.y5 ymeTb MPUMEHATbL OCHOBHbIe METOAbI MaTeMaTUYEeCKOro annapaTa B
MaTeMaTU4eCKNX Mofensix 06beKTOB 1 NPOLLECCOB

3.0CHOBHBIE LIOHSITHSI A METO JIbI ,HHCKpCTHOﬁ MaTeEMaTUKHA ﬂeKu'ym; npaKqueCKme 3aHATNA

4 MaTeMaTHIeCKHe MOJIeIHN HpOCTeﬁMHX CHCTEM U IIPONECCOB €CTECTBO3SHAHMA 1 ﬂeKLU/II/I; rlpaKTVlLIECKVle 3aHATNA
TEXHUKH

OlMK.2.y4 ymeTb MCNOMNb30BaTb 3/1EMEHTbI MaTeMaTUUECKOM TOTMKKW 4151 NOCTPOEHMS
CY>KAEHWUI 1 UX 10KA3aTeNbCTB

5 .HACIOIB30BaThH OCHOBHBIE HOHATHSI U METO/IbI Z[I/ICerTHOﬁ MaTeMaTHUKH |j'|eK|_|'|/||/|; I'IpaKTI/NeCKVIe 3aHATNA

OlNMK.4.y8 ymeTb N0/1b30BaTbCS HaMbosiee pacnpocTpaHeHHbIMU OPUCHBIMUY U
MaTeMaTU4eCKUMU NakeTamu NPUKNagHbIX NporpamMmm

6.CTpOI/ITI> MaATEMATHICCKHUEC MO JICTTHA HpOCTCﬁHIHX CHUCTEM U IIPOIECCOB ﬂeKL|'|/|[/|; rlpaKTVHeCKme 3aHATUA,
€CTECTBO3HAHHUA U TCXHHUKHA CamocToaTeNnbHas pa6OTa

OlNMK.2.y4 ymeTb UCNO/b30BaTb 3/1IEMEHTbI MaTEMATUUYECKOW NIOrMKN [/151 NOCTPOEHUSA
CYXX[EHUI 1 X JOKa3aTe/1bCTB

7 .IpOBOIUTH HEOOXOIMMBIE PACUETHI B paMKaX MOCTPOSHIS MOJICIH Jekupyu; MpakTuyeckme 3aHATUS;
CamocTosaTenbHast paboTta

OlNMK.4.y8 ymeTb N0/1b30BaTbCA Hanbosiee pacnpocTpaHeHHbIMU OPUCHBIMUA U
MaTeMaTu4yeCKMMN NaKeTaMn NPUKNaaHbIX NporpaMv

8.ynorpeliienns MaTeMaTHIeCKOH CHMBOJIMKY UL BHIPAXKECHUS. KOIUIECTBCHHBIX U | [lekuyn; MNpaKTUYECKE 3aHATS;
KadeCTBEHHBIX OTHOIIEHUH 00BEKTOB CamocToaTensbHas pabota

OlK.2.y4 ymeTb UCNO/b30BaTb 3/1EMEHTbI MaTeEMaTMUYECKOW JIOFTMKW [/151 NOCTPOEHNS
CY>XKAEHWNI M X AO0Ka3aTe/IbCTB

9 MCHONTBP30BAHMS OCHOBHEIX IIPHEMOB CTATHCTHUECKOH oOpaboTkm JNekumu; MNpaKTUYecKme 3aHATUS,
SKCIICPUMCHTAJIbHBIX JTaHHBIX CamocToaTenibHas paboTa
10.paboTsl ¢ onepalpsIMU HaJl anreOpandeckuMy CUCTeMaMu JNekumm; MNpakTnUyeckme 3aHATUS,

CamocTosTenbHas paboTa




11.xogupoBaHUs OMHAPHBIX OTHOINEHUAN

L PaKTUYECKUE 3aHATUA

12 uccnejoBaHUS MOJICNIEH ¢ yUeTOM UX HepapXUIecKol CTPYKTYpHI U OIICHKOR
peJielloB IPAMEHIMOCTH MOTYYeHHLIX Pe3yIbTaToB

JNekuwnn; MNpakTnyeckme 3aHATUSA

3. CofiepyXaHuie 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnmuya 3.1
CcCblIKM Ha
o AKTUBHbIE
Tembl nekuumn hopMbl, uac Yacsl pe3ynbTaThbl YyebHada aesaTeNlbHOCTb
PMBI, ' 06y4YeHuns
CemecTp: 2
JnpakTtudeckasn egnHmnua: Teopmsa MHOXKECTB.
1. 1.1. MHoXxecTBa. OCHOBHblE
onepauuy Hag MHOXeCTBaMM
1.2. MHOXeCTBO HaTypa/ibHbIX
yp 4 8 1,2,3
yuncen
1.3. MHOXecTBa 6MHapHbIX
OTHOLLEHW
AnpakTndeckasn eguHmua: Anrebpanyeckme CUCTEMbI
2.1. Anrebpanyeckmne CUCTEMbI:
4. 2.1. Anrebpanyeckme CUCTEMbI: onpe EHEH[l)/IeVI S ——
onpegeneHve n npumepsl. NMoHATHE I‘Ioﬁ)—wﬁme HOMVT pI'II'Ipr '
noayrpynnbsl, MOHOUAA, rpynribl, MOHOWIA. ﬁﬁg’l mx,3 aHMe C
MX 3ajaHne C MOMOLLLbIO TabnnLbI HOMO 'C:')H’) 2’6”” ’bl KSI?'S
Kanu. Mopusmbl anredbpanyeckmx Mo (*)”%Mbl anreg amqeckmx
cuctem. Moacuctembl. Tepmbl P P
cUrHaTypbl *. MogcucTema cucteMm. Mogcuctemsl. Tepmbl
’ ' curHatypsbl *. lNoacucrema,

NMOPOXXAeHHAA MHOXECTBOM, ee yp A
CTPYKTYpa NMOPOXXAeHHAsA MHOXECTBOM, ee

' CTPYKTYypa.
2.2. KOHrpyaHuum,

PY3HL 0 4 | 10,2,3,59 |22 KourpysHuum,

(hakTOp-anrebpsbl, Teopema 0
romomopmsme. MHoroobpasus.
Teopema bupkroda. PeLueTku.
byneBbl anrebpbl. Teopema
CroyHa. MpuHLmMn
ABONCTBEHHOCTMN N5 ByneBbIX
anredp. byneso KonbLo. Naeanbl n
(hMNbTPbl 6YNEBOI anrebpbl.

2.3. Anre6pbl OTHOLLIEHWIA.
PensumoHHble anrebpsbl.

(hakTOp-anrebpsbl, Teopema o
romomopmnsme. MHoroo6pasus.
Teopema bupkroga. PeLleTku.
byneBbl anrebpbl. Teopema
CroyHa. MNpuHumMn
ABONCTBEHHOCTMN AN5 ByNeBbIX
anredp. byneso KonbLo. Naeansbl
1 hnNbTpPbI ByneBoit anredpsbl.
2.3. Anre6pbl OTHOLLIEHWIA.
PensumoHHble anrebpsbl.

AnpakTuueckas earHuLa: KomnbloTepHas apugmeTnKa

2. 2.1. CucTemMbl UCUUCIEHUS

2.2. PelleHne NnMHerHoro 4 8 4,5,6,7
ypaBHeHWs No MOLY 0 m.

AunpakTndeckasn eagnHuua: Teopus rpaos

3. 3.1. Buabl 1 cnocobbl 3agaHns

rpacos 4 10 12,8,9

3.2. PaccTosiHVe B rpagax
3.3. MnaHapHsble rpadsl

AnpakTuuyeckas eguHuua: Anrepa nornukm




5. 5.1. dopmynbl anrebpbl NOTUKWY,
NX Tabnnupbl UICTUHHOCTU. ByneBbl
(hyHKLMK, CNOCO6bI MX 3a[aHNS.
MpeactaBneHne 6yneBbIX PYHKLMNIA
thopmMynamu.

5.2. ON3bIOHKTYBHbIE U
KOHbIOHKTMBHbIE HOPMa/lbHble
(hopmMbl. ANTOPUTM NPUBEAEHNS
thopmysnbl K AH® n KH®.
Teopembl LLIeHHOHa. TeopeMa 0
(hyHKLMOHANbHO NOMHOTE.
Cnoco6bl noctpoeHnst CAHD u
CKH®.

5.3. [1ByxanemeHTHas 6ynesa
anrebpa. Anreépa 6ynesbix
(hyHKUWMIA. PakTop-anrebpa
anrebpbl hopmyn. IMNankaHTsl,

5.1. ®opmMynbl anredbpbl N0rMKK,
NX Tabnnubl UICTUHHOCTH.
ByneBbl PYHKLUK, COCOObI UX
3agaHua. MpeactasneHne
OyneBbIX PYHKLMIA hopMynamu.
5.2. AN3bIOHKTUBHbIE W
KOHbIOHKTMBHbIE HOPMa/lbHble
(hopmMbl. ANTOPUTM NPUBEAEHNS
topmynbl K AH® n KH®.
Teopemb! LLieHHOHa. Teopema 0
(hyHKLMOHANbHO NOHOTE.
Cnoco6bl noctpoeHnst CAHD u
CKH®.

5.3. [1ByxanemeHTHas 6ynesa
anrebpa. Anreépa 6ynesbix
(hyHKUWiA. PakTOop-anrebpa
anredpbl hopmyn. IMNANKaHTbI,
NPOCTble UMMNINKAHTBI.

NPOCTbIe UMM/INKAHTbI. 0 6 (1,234,579
CokKpalLeHHbIe, TYNUKOBbIE COKPpaLLIEHHLIE, TYTNKOBLIE,
MWHU-Ma/IbHble HOPMa/lbHbIe MUHI-ManbHbIE HOpMaibHbIe
(hOpMbI. AnropuTh KeaiiHa topmbl. AnropuTtm KeaiiHa
noctpoe-Hust MAH®. KapTbl noctpoe-Hna MAH®. Kapr!
KapHo. NMoctpoeHne MAH® ¢ KapHo. Moctpoerne MAH® ¢
NMOMOLLIbIO KapT KapHo MOMOLLBIO KapT KaP HO.
5.4. [IPYHLIAN ABOVICTBEHHOCTH 5.4. I_IpI/IHULI,VII'I [IBOVCTBEHHOCTN.
Camo/BOICTBEHHbIE (DYHKLMMN. CamojBoMCTBEHHbIE (PYHKU/M.
TeopeMma >KerasikuHa. Crnocoo6bl Teopema JKerankuHa. Criocobe!
NOCTPOEHNA NOSIMHOMOB MOCTPOEHMA FloNHOMOB
o XeranknHa. JInHeinHble
XKerankuHa. JInHeHble QyHKLUMN. (yHKunw. Knaces! MocTa
Knaccol ocTa. NonHble cucTembl YHKLIAN. :
ByNeBbIX (yHKLHV, GA3NCHI. |—|01'IHbIevCI/ICTeMbI 6yneBbIX
Jlornyeckue cetun. Peanmsaumsa (byHKUWiA, 6asucel. Jorueckie
< ceTw. Peanunsaums 6yneBbIx
OyneBbIX PYHKUMIA KOHTAKTHBIMM o LA o
CXemMamu 1 cXxemamu u3 (PYHKUMI KOHTAKTHbIMI
CXemMamu 1 CXemamu u3
(hYHKUMOHaNbHBLIX 3/1eMEHTOB.
(hYHKLMOHAbHbIX 3/1eMEHTOB.
Tabnuua 3.2
CcbIfIKM Ha
< | AKTMBHbIe
TeMbl NPaKTUYECKNX 3aHATUN hopMbi, uac Uacbl | pesynbTaTtbl YuyebHasa gesaTesIbHOCTb
' ' 0by4eHus
CemecTp: 2
OupakTundeckasa eguHmua: Teopus MHOXECTB.
1. 1.1. MHoxXecTBa. OCHOBHbIe
ornepaumn Hag MHOXecCTBamu
1.2. MHOXeCTBO HaTypasibHbIX
yp 2 8 |1,11,12,2,3

yucen
1.3. MHoXecTBa GUHapPHbIX
OTHOLLIEHW

AnpakTuueckas eanHuLa: Anre6pavyeckme CUCTEMBbI




4.2.1. Anrebpanyeckrie CUCTEMBI.
Mop-r3Mbl anredpanyecKmnx
CUCTEM.

2.2. MopcucTemsbl. Tepmbl
CUrHaTypbl *. FloACHCTEMBI,
MOPOXAEHHbIE MHOXECT-BaMM.
KOHrpyaHuUmK, thaktop-anrebpbl.
PewweTkun. bynesbl anre6psbi.

2.3. [epecTaHOBKU Y NOACTAHOBKM.
"pynnbl NOACTaHOBOK.
MpeacTaBneHme NOLCTAHOBKMN B
BUAE NPOM3BELEHNS TPAHCMO3ULUIA.
Pa3MeLLeHNs 1 coYeTa-HUS.
CaoiicTBa OBUHOMUA/IbHBIX
KO3(hn-LumeHTOB. PasMeLLieHNs 1
COYeTaHUs C NOBTOPEHUAMM.
Pa3bvieHns. MeToj BK/OYEHUS U
NCKITOYEHMS.

10,12,4,5, 6,
8,9

2.1. Anrebpanyeckune CUCTEMbI.
Mop-(u3mbl anrebpanyeckmx
cucTem.

2.2. MNoacucTemol. Tepmbl
CUrHaTypbl *. IloACUCTEMBI,
NOPOXAEHHbIE MHOXECT-BaMM.
KOHrpysHumK, thaktop-anrebpbl.
PelueTku. bynesbl anredpsbi.
2.3. [NepecTaHOBKM U
NOACTaHOBKW. ["pynnbl
MOACTaHOBOK. [NpefcTasnieHme
MOACTaHOBKM B BUAe
NPOMn3BeAEHNS TPAHCNO3NLWIA.
PasmeLLeHUs 1 coveTa-HUS.
CsolicTBa 6BUHOMMASIbHBIX
KO3(h(h1-UMeHTOB. PasmelLieHus
1 COYeTaHUsA C NOBTOPEHUAMU.
Pa3bueHns. MeTog BKIOUEHMA
N UCKNOYEHNS.

AnpakTnyeckas egmHnLa: KoMnbloTepHas apudmeTnka

2. 2.1. CncteMbl UcUmMcneHns

2.2. PelleHne NMHenHoro 4 10 4,5,6,7
ypaBHEHWS MO MOAY/0 M.
OnpakTndeckasi egnHuua: Teopums rpados
3. 3.1. Buabl 1 cnocobbl 3aaaHns
rpagos
3.2. PaccTosiHVe B rpagax 0 8 12,8,9
3.3. MnaHapHsble rpadsl
AnpakTnyeckas efuHuua: Anreépa noruku
5.5.1. dopmynbl anrebpbl NOTMKK, >1. d%opmynbl anrebpbl noruky,
NX Tabnnupbl UCTUHHOCTU VIX TaONINLBI NCTRRHOCTY.
' 5.2. byneBbl yHKLMK, CNOCOOBI
5.2. bynesbl PYHKLMK, CNOCOObLI NX VX 330aHS. TI0eaCTABNEHME
3afaHwus. MpeacraBneHne 6yneBbIX A - LIDEA
(yHKUT hOpMyNaMM, OyneBbIX PYHKLUWIA hopMynamMu.
[N3bIOHKTYBHbIE U ANSBIOHKTVIBHbIE U
KOHBHOHKTUBHbIE HOPMa/lbHbIe KOHBIOHKTBHbIE HOpMaTlbHbIE
(hOpMbl. ANTOPUTM MPUBEEHIS (hopMbl. ANTOPUTM NPUBELEHMS
thopmynibl K AHD 1 KHD. (hopuynet k AH® 1 KHO.
Cnoco6bl no-ctpoeHns CAH® n Cnoco6e! no-cTpoennsa CAAH®
CKHo.
ggHﬁlropmM KBaiiHa nocTpoeHus 0 6 1,10, 12,3, 4, 15.3. Anroputm Keatta
" 517,89 noctpoeHns MAH®. Kaptbl

MAH®. KapTtbl KapHo.
MoctpoeHne MAH® ¢ nomoLbio
KapT KapHo.

5.4. Cnocobbl MoCTPoeHUs
NosIMHOMOB KerasikuHa. Knacchbl
MocTa. MonHble cucTeMbl ByNneBbIX
(hyHKLWMIA, 6asmcbl. Jlornyeckue
cetw. Peanunsaums 6ynesbix
(hYHKLMIA KOHTaKTHbIMW CXEMaMu 1
CXe-MaMU 13 PYHKUMOHAIbHBIX
3/1EMEHTOB.

KapHo. NMocTpoeHne MAH® ¢
nomoLLbto KapT KapHo.

5.4. Cnocobbl NOCTPOEHUS
NnosIMHOMOB >KerasikuHa. Knacchbl
MocTa. MosfHbIe CUCTEMBI
OyneBbIX PYHKLMIA, 6a3nChI.
Jlornyeckue cetun. Peanmsaumsa
OyneBbIX PYHKLMIA
KOHTaKTHbIMM CXeMamMm 1
CXe-MaMU 13 PYHKUMOHAIbHBIX
3/IEMEHTOB.




4. CamocTosiTe/lbHas paboTa 06y4atoLLerocs

CcbInkuM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTaThl
BbIMOMIHEHWE [KOHCY/IbTauuu
06yyeHus
CemecTp: 2
1 |KOHTp0ﬂbeIe paboTbl |1, 2 25 2

: OnckpeTHas MaTemaTvka [SNeKTPOHHBIV pecypc] : aNeKTPOHHBIV y4e6HO-MeToaMYecKmin komnnekce / E.
B. OBunHHKKOBA, . B. Apmees, C. B. Cygonnatos, /. [. YepHbIx ; HOBOCKG. roc. TEXH. YH-T. -
Hosocnboupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000152269. - 3arn. ¢
JKpaHa.

2 |I‘Io,u,r0TOBKa K 3aHATUAM |1, 2 25 5

. [UCKpeTHasa MateMaTnka [D1eKTPOHHbIN pecypc] : 3NeKTPOHHLIN y4ebHO-MeTOANYECKMIA Komnnekce / E.
B. OBuMHHKKOBY, . B. Apmees, C. B. Cygonnatos, L. [. YepHbIX ; HoBOCKG. roc. TeXH. yH-T. -
Hosocunbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000152269. - 3arn. ¢
JKpaHa.

3 |ﬂ,ononH|/|Teanaﬂ ydyebHas AesTeNlbHOCTb |10, 6,7,8,9 13 0

: OnckpeTHas MaTemMaTvka [SNeKTPOHHBIV pecypc] : aNeKTPOHHBIV y4e6HO-MeToAMYecKmin komnnekce / E.
B. OBunHHKKOBA, . B. Apmees, C. B. Cygonnatos, /. [. YepHbIx ; HOBOCKG. roc. TEXH. YH-T. -
Hosocnbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000152269. - 3arn. ¢
JKpaHa.

4 | MNMoarotoBka K aTTectaummu | 1,2 33 3

. JINCKpeTHaa maTemaTuKa [SneKTPOHHbI pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYEeCKUIA komnnekce / E.
B. OBuMHHMKOBY, [. B. Apmees, C. B. Cygonnatos, L. [. YepHbIX ; HoBOCKG. roc. TeXH. YH-T. -
Hosocubupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000152269. - 3arn. ¢
JKpaHa.

5. TexHonormnsa oby4veHns

[lns opraHn3aumm 1 KOHTPO/A CaMOCTOATE/IbHON paboTbl 00yYarLWMXCA, a TAaKXKe NPOoBeLeHNs
KOHCYNbTaUMiA NPUMEHAIOTCA MHPOPMAaLMOHHO-KOMMYHUKALMOHHbIE TeXHOorum (Tabn. 5.1).

Tabnmuya 5.1

JeAaTenbHoCcTb |/|HqJOpMaLl,I/IOHHO-KOMMyHI/IKaLl'I/IOHHbIe TEXHOI0TNN

MHhopmmpoBaHue MopTan HI'TY

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHO ANCLUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anibHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULMOHHON LwKane n 15-ypoBHeBoli ECTS.

Kpatkas nHgopmauums o bPC npvseseHa B 1a6s. 6.1.

Tabnuua 6.1
MuH. <
OueHvBaeMble BUbl IeATe/IbHOCTU 06yyatoLmnxcs 6ann MakcuMasibHbIN 6ann

CemecTp: 2

Jlexyust: 5 10
lIpaxmuueckue 3auamus; 10 20
Koumponvueie pabomeut: 15 30
Oxzamen No4.: 0 40
Orzamen No5: 0 40




B Tabnuue 6.2 npecTaBieHo COOTBETCTBIE POPM KOHTPO/A 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOMMNeTeH KOHTpPONA
5 PesynibTaTbl 00yyeHUA P
umm KoHTp. |
q)roc pa6. K3ameH
OFMK.2 y4. yMeTb UCMOMb30BaTb 3/IEMEHTHI MATEMATUYECKOW IOTMKIN 4151 NOCTPOEHWS CYXKAEHWIA 1 + +
"7 |mx poKasaTenbcTs
y5. YMeTb NPYMEHATL OCHOBHbIe METO/bl MAaTEMATUYECKOTO arnnapara B MaTemMaTUyecKux + +
MoZensax 06beKTOB M NPOLLECCOB
OMK 4 y8. YyMeTb M0/b30BaTLCA Hanbonee pacnpocTpaHeHHbIMU O(UCHBIMU U MaTEMATUYECKUMM +
"7 [makeTamu npuknagHbIX Nporpamm

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Cynonnaros C. B. JluckperHas MmaremaTtvka : y4eOHUK JJisi BYy30B 10 TEXHHYECKHUM
cnermansHocTsM / C. B. Cynornaros, E. B. OpunanukoBa ; HoBocu6. roc. TexH. yH-T. - M., 2007.
-255¢. :mn.

[lononHnTensHaa nuTepaTypa

1. F'opbaror B. A. Jluckpernas maremaTuka : yueOHuUK 11 BTy30B / B. A. T'opbaros, A. B.
I'opbaros, M. B. I'op6aroBa. - M., 2003. - 447 c. : un.

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «M3narensctBo Jlanwy : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHme

8.1 MeToaunyeckoe obecneyeHne
1. JluckpeTHas MmareMatuka [ DIeKTPOHHBIN Pecypc]| : 3NeKTPOHHBIN yueOHO-MeTOTMYSCKHI
xomruteke / E. B. Opunnnukosa, /1. B. Apmees, C. B. Cynorutatos, U. /1. Uepusix ; HoBocuG. roc.
TexH. yH-T. - HoBocubupck, [2011]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000152269. - 3arj. ¢ sxpaHna.

8.2 CneumannsnpoBaHHOe NporpamMmmHoe obecneyeHve
1 Windows
2 Office



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTUMeAWa-NpPoeKTop, 3KpaH, KOMMboTep
ANS YNPaBieHNs)

Mpe3eHTaLMOHHOE 060pyA0BaHME
MCNoNb3yeTcs ANs NpeAcTaBNeHUs
NEKLIMOHHOI0 MaTepmana.
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O60061eHHas cTpyKTypa (OHAA OLIEHOYHBIX CPEACTB MO AUCHMILINHE JlucKpeTHas MaTeMaTHKa
npusezieHa B Tabunure.

Tabnuna
JTanbl OHEHKH KOMIeTeHIMii
Iloka3arenu MeponpusTus
dopmupyembIe ctbopanOBaHH(:cnl TeKyIero S
KOMITETCHIHH KOMIIeTeH Uit Tembl KOHTpOIS p Yy
(3HAHMS, yMeHHsI, (xypcooii aTTecTanus (3K3aMeH,
HABBLIKH) npoext, PI'3(P) 3auer)
u J1p.)
OIIK.1 ciocoGHOCTP |32. 3HATH 6Aa30BEIC 1.1. MuOxecTBa. OCHOBHBIE Kontponpapie |Ox3ameH, Bompocs 1-15
HPECTABIATH TIOJIO>KEHHS OIlepalyy HaJ MHOKECTBAMH paboTsI
a/IeKBaTHYIO ¢ynnamenTanbHEIX | 1.2. MHOXECTBO HaTypaabHbBIX
COBPEMEHHOMY pazzenon yucen 1.3. MHoxecTBa
YPOBHIO 3HAHUH MaTeMaTHKU B OMHapHBIX OTHOLICHUIT 2.1.
HAYYHYIO KapTUHY  |00beMe, Cucrembl ucuuciieHus 2.2.
MUpA HA OCHOBE HEOOXOAUMOM IS Pemienvie TMHEHHOTO ypaBHEHUS
3HAHMsI OCHOBHBIX BIIa/ICHUS o Moy M. 5.1. @opmyns
MIOJIOXKEHUH, 3aKOHOB | MaTeMaTHUECKUM aJreOphl JIOTHKH, UX TaOJIUIIbI
U METOJIOB anmapaToMm Jyis UCTUHHOCTH. ByneBbl pyHKIMH,
€CTECTBEHHBIX HAyK |00paboTKH CIIOCOOBI UX 3a/laHH.
¥ MaTeMaTHUKU nadopmanuu n [IpencraBnenue OyneBBIX
aHaJIM3a JaHHBIX B ¢byHKUMH popmymamu. 5.2.
obmactn JM3BIOHKTHBHBIC 1
poeCCHOHANIBPHON | KOHBIOHKTUBHBIE HOPMaJIbHbIC
JesITeIbHOCTU (OpMBL. ANITOPUTM NIPUBEICHUS
¢dbopmynst k IHO u KHO.
Teopewmsl Illennona. Teopema o
(bYHKIMOHAIBHOM MOJTHOTE.
Crioco0s1 moctpoerus CAH® u
CKH®. 5.3. [IByxaneMeHTHas
OyneBa anrebpa. Anredpa
OyneBbIX GpyHKIUH. DakTop-
anrebpa anreOpel GopMyIL.
VIMIMKaHThI, IPOCTHIE
nMIMKaHThl. COKpalieHHbIe,
TYIHKOBBIE, MUHN-MaJIbHBIC
HOPMaJIbHbIE (POPMBI.
AnroputMm KBaitHa moctpoe-Hus
MIH®. Kaptsr Kapho.
IToctpoenne MIIH® ¢
nomoiisio kapt Kapno. 5.4.
IIpuHuMn TBOWCTBEHHOCTH.
CamopBoWicTBEHHBIE (DYHKIIUH.
Teopema Xerankuna. Crioco6bt
MOCTPOEHHUSI OJTMHOMOB
XKerankuna. JIuneiinsie
¢ynkmn. Knacest [Tocra.
[TomHBIe cucTeMBI OyIEBBIX
¢yHkuni, 6asucel. Jlormueckue
cetn. Peanmsamms OymneBbIx
(GYHKIMNA KOHTAKTHBIMU
CXEeMaMH U CXeMaMH 3
(YHKIIMOHAIBbHBIX JIECMEHTOB.
OIIK.1 34. 3HaTh 2.1. Anreopandeckue cucremsl. |KontposnbHbeie |Jk3amen, Bompocsk! 16-30.
YHHUBEPCAIbHOCTb Mop-¢u3msl anredpandeckux — |paboTsl
MaTeMaTHYECKUX cucrem. 2.2. IToncucreMsl.
METOJIOB B 1M03HaHuM |Tepmbl curHatypsl *.
okpy»katomiero mupa |Iloxcucremsl, NOpoXKJCHHBIE
MHoOXkecT-BaMu. KoHrpysniuuy,
¢axrop-anreOpsl. Pemerku.
ByneBs! anreOper. 2.3.




[lepecTaHOBKH U MOJICTAHOBKH.
I'pyrmimbl moicTaHOBOK.
IIpencraBneHne MOACTaHOBKH B
BHUJIE TIPOU3BEIICHUS
TpaHCHO3ULMNA. PazMeleHus u
couera-HusA. CBoiicTBa
OMHOMHAIBHBIX K03 hu-
uueHToB. Pasmenienus u
COYETaHUS C TIOBTOPEHUSIMH.
Pa30uenus. MetoJ BKIIOUCHUS
U ucKitoyeHus. 2.1.
Anre0OpanyecKkue CUCTEMBI:
OIIPEAEIICHNE U IPUMEPBHI.
INonsTHe MOMYTpYNIIEI,
MOHOW/A, TPYIIIBI, UX 3alaHHE C
MOMOIIBI0 Ta0auIEl Ko,
Mopdu3msr anredpanaeckux
cucteM. [loacucremsel. Tepmbl
curnatypsl *. [loacucrema,
MOPO’KAEHHAsI MHOYKECTBOM, €€
ctpykrypa. 2.2. Konrpysuuuu,
(axTop-anredpbl, TEOpEMa O
romomopdusme. MHOrooOpaszus.
Teopema bupkroda. Pemerku.
Bynessr anredpsl. Teopema
Croyna. IlpuHuun
JIBOMCTBEHHOCTH 17151 OYJIEBBIX
anre6p. byneso kombIto.
Wneanst 1 GuiapTpsl OyneBoid
anreOpsl. 2.3. Anredpbl
OTHOIICHUH. Pendaunonnsie
anre6pel. 2.1. CucteMbl
ucuucienus 2.2. Pemenue
JIMHEHHOTO YpaBHEHHUS 110
moaymo M. 3.1. Buner u
croco0Osl 3axanus rpados 3.2.
Paccrosame B rpadax 3.3.
[Tmanapasie rpadst 5.1.
@dopmyel anreOpsl JIOTHKH, HX
TaOnuIBl HICTHHHOCTH. BynieBsl
(yHKIHH, CITOCOOBI UX 3aJaHMUsL.
[pencraBnenue OyneBbIX
¢byukumii popmynamu. 5.2.
JM3bIOHKTUBHBIE U
KOHBIOHKTUBHbIE HOPMaJIbHbIE
(opMBI. AITOPUTM NIPUBEACHUS
¢dopmyns! k IHO u KHO.
Teopewmsl IllenHona. Teopema o
(YHKIIMOHAIEHOHN TTOJTHOTE.
Cnoco6s1 noctpoenus CAH® u
CKH®. 5.3. [IByxaneMeHTHas
OyneBa anrebpa. Anredpa
OyneBbIx GyHKIM. DakTOp-
anredpa anredpsl popmy.
VIMIIMKaHTBI, IPOCTHIE
umIuKkaHTel. COKpalieHHbIe,
TYIHUKOBbIE, MUHU-MaJIbHbIE
HOpMaJIbHBIE (POPMEI.
Anroputm KBaiiHa noctpoe-Hus
MIH®. Kapts! KapHo.
Ioctpoenne MJIHD ¢
nomolnsko kapt Kapro. 5.4.
[IpuH1MT JBONICTBEHHOCTH.
CamMopBolicTBeHHbIE (DYHKIIHH.
Teopema XKeranknna. CriocoOb
MIOCTPOEHHS TIOJIMHOMOB
Kerankuna. JIunerinsie
¢dynxmu. Kitaccesr [TocTa.




[MonHble cuctemsbl OyIeBBIX
(dyHkuH, 6azuckl. Jlorudeckue
cetu. Peanmmzanust 6yneBbIx
(GyHKIMH KOHTAaKTHBIMH
CXEMaMH U CXeMaMH U3
(YHKIIOHATBHBIX JIEMEHTOB.
5.1. ®opmyIiel areOphI IOTHKH,
UX TaOJIUIBI NCTUHHOCTH. 5.2.
Byness! pyHkumu, ciocoOsr ux
3aganust. [Ipencrasienue
OyneBbIX QYHKIMH GopMynamu.
JM3BIOHKTHUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE
(opMBI. ANTTOPUTM NIPHUBEICHUS
¢dopmynsl k JJHO u KHO.
Cmoco06s1 mo-ctpoerust CIH® u
CKH®. 5.3. AnroputMm KBaiiHa
noctpoerust MJIH®. Kaptel
Kapno. IToctpoenne MJIHD ¢
nomoisio kapT Kapno. 5.4.
Cnoco0bI mocTpoeHus
nonuHOMOB JKerankuHa.
Knaccer [Tocra. IlonHbie
CHCTEMBI OYIIeBBIX (QYHKIUH,
6aznucel. Jlornueckue ceTH.
Peanmzanus OyneBBIX QyHKITHIA
KOHTaKTHBIMU CXEMaMH H CXe-
MaMH 13 (PyHKIMOHAIBHBIX
JJIEMEHTOB.

OIIK.1

yl. ymeTb
HCII0JIb30BATh
3JIEMEHTBI
MaTeMaTH4eCKOH
JIOTUKH IS
TIOCTPOCHHUS
CYXKACHUHN U uX
JI0Ka3aTeJIbCTB

1.1. MHoxectBa. OCHOBHBIE
OTIepalliyl HaJl MHOXKECTBAMHU
1.2. MHOX€eCTBO HaTypaJbHBIX
gmcen 1.3. MHoxecTBa
OMHApHBIX OTHOIIEHUH 2.1.
AJsre0panyecKie CHCTEMBI.
Mop-¢hu3mbl anrebpandeckux
cucreM. 2.2. [ToncucreMsl.
TepMbr curHATYpHI *.
[oxcucremsl, MOPOXKICHHBIC
MHOXecT-BaMu. KoHrpysHITHM,
(akrTop-anredpsl. PemeTkm.
Bynessr anreoper. 2.3.
IlepecTaHOBKM M NIO/ICTAHOBKHU.
I'pynmsl DOoACTaHOBOK.
IIpencraBnenHue MoACTaHOBKHU B
BHJIE TIPOU3BEICHUS
TpaHcno3unuii. PazMenienus u
couera-HusA. CBoiicTBa
OMHOMHAIBHBIX K03 Du-
nueHToB. PasMerieHus u
COUYETaHUS C MOBTOPEHUSIMHU.
Paz0Ouenus. MeTo BKIIFOYEHHS
U uckiaroueHus. 2.1.
AnrebpandecKkre CUCTEMBI:
OTIpeJieNIeHNe U TTPUMEPHI.
TToHsTHE TOIYTPYIIIIHI,
MOHOM/1, TPYIIIBL, UX 33JaHUE C
MOMOIII0 TabIuIel Kamu.
Mopdu3zmsbr anredpanaecKkux
cucreM. [Toxcucremsl. Tepmbl
curHatypsl *. [Toncucrema,
MIOPOKAEHHAsI MHOYKECTBOM, €€
cTpykrypa. 2.2. Konrpysuuuu,
(axTop-anreOpsl, TEOpEMa 0
romomopdusme. MHOrooOpazus.
Teopema bupkroda. Perrerkn.
ByneBsr anredpsl. Teopema
Croyna. [TpuHImmn

Dk3ameH, Bompock! 31-49




JIBOMCTBEHHOCTH 117151 OYJIeBBIX
anre6p. byneso koibI10.
Wneansr u puisTpsl OyneBoi
anreOpsl. 2.3. AnreOpsl
OTHOLIECHUH. PensunonHbIe
anreopel. 3.1. Bugsl u cioco6s
3aganus rpados 3.2.
Paccrosaue B rpadax 3.3.
[Tnanapusie rpader 5.1.
®opmybl anreOpsl JIOTHKH, HX
TaOJULbl UICTUHHOCTU. 5.2.
Byness! pyHkumu, ciocoOsr ux
3ananus. [lpencraBnenue
OyneBbIX GYHKIWH GopMyIaMu.
JIM3BbIOHKTUBHBIC 1
KOHBIOHKTHBHBIC HOPMAaJIbHBIE
(hOpMBL. AITOPUTM TIPUBEICHHUS
¢dopmynsl k JJHO u KHO.
Crioco0s1 o-ctpoerust CJITH® u
CKH®. 5.3. AnroputMm KBaiina
noctpoerust MJIH®. Kapts
Kapno. IToctpoenne MJIHD ¢
nomoisio kapT Kapno. 5.4.
CrocoObI ToCTpOSHUS
momHOMOB JKerankuHa.
Knaccer [Tocra. [TonHbie
CHCTEMBI OYIIeBBIX QYHKIUH,
6azuckl. Jlornueckue ceTu.
Peanmzanus OyneBBIX QyHKITHIA
KOHTaKTHBIMU CXEMaMH M cXe-
MaMH 13 (PyHKIMOHAJIbHBIX
JJIEMEHTOB.

2. MeToauKa OLEHKH ITANOB ()OPMHUPOBAHUSI KOMNETEHI[HII B pAMKAX TUCHHUILINHBI.

[IpomexyTouHas aTTecTalys Mo AUCHMILIMHE TIPOBOJUTCS B 2 ceMecTpe - B (popMe sK3aMeHa, KOTOPBIN
HalpaBJIeH Ha OLIeHKY cpopmupoBanHocTH KommeTeHuuit OITK.1.

Kpome toro, chopMrUpOBaHHOCTh KOMIETEHIIMH POBEPSETCS MPHU MPOBEAECHUU MEPOIPUATUI TEKYIIETO
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasznena 1.

B 2 cemecTpe 00s13aTeTBHBIM 3TAllOM TEKYIIEH aTTECTAIMH SIBIISIETCS KOHTpOIbHast padota. TpeboBanus K
BBITTOJIHEHUIO KOHTPOJIHOW paboThl, COCTaB W MpaBWiIa OLEHKH C(HOPMYIHPOBAHBI B Macnopre
KOHTPOJIbHOM paboTHI.

OO0m1me npaBuiia BEICTABICHUS OLIGHKHU I10 AUCLUILIMHE ONPEAEIAI0TCs O0alIbHO-PEUTHHTOBON CUCTEMOMH,
IIpUBEIEHHON B paboyeil mporpamMMe yueOHOM TUCIUIUTUHBI.

Ha ocHoBaHuM npHBeneHHBIX Jajiee KPUTEPUEB MOXHO ClIeNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
komriereHnmu OIIK.1, 3a koTOpBIE OTBEYaeT QUCUUILIIMHA, HA Pa3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETECHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIEp’KaHNe Kypca OCBOGHO YaCTHYHO, MPOOEIBI MOT'YT HOCHTh CYIIIECTBEHHBIH XapakTep,
HE0OXOIMMBIE TPAKTHYECKNE HABBIKK PAOOTHI C OCBOCHHBIM MAaTEpHAIOM C(OPMHUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX TNPOrpaMMoi oOydeHHs y4eOHBIX 3aaHUil HE BBINOJIHEHBI HIIH
BBITIOJTHEHBI C CYIIECTBEHHBIMHU OIINOKaMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PAaOOT OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,



TEOPETHYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl He HOCAT CYIIECTBEHHOT'O XapakTepa,
HEOOXOMMBbIE MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHUalOM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO TMPEITyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3aJaHUi BBIIOJIHEHO, HEKOTOPHIC
BU/IbI 33JJaHUH BBIIIOJIHEHBI C OIINOKaMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHuE Kypca OCBOCHO IIOJHOCTBIO, 0€3 Mpo0esoB, HEKOTOpPhbIE NMPAKTUYECKHE HAaBBIKH pabOThI C
OCBOCHHBIM MaTepHaioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbBIE MPOrpaMMoil oOyueHus
y4ueOHbIe 3aJ]aHHs BBIIOJHEHBI, KAYECTBO BBIMOJIHEHUS HU OHOTO U3 HUX HE OLIEHEHO MHUHUMAJbHBIM
YHCIOM 0aJIOB, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 33JaHUN, BO3MOXKHO, COJIEPKAT OITHOKH.

IIponBuHYTHI. YPOBEHD BBHIOIHEHUST paOOT OTBEYAET BCEM TPEOOBAHUSIM, TEOPETHUECKOE COICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenoB, HEOOXOAMMbIEC TPAKTUYECKUE HAaBBIKU PabOTHI ¢ OCBOCHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON OO0y4eHHs YydeOHbIC 3amaHUs
BBINIOJTHEHBI, KAYECTBO UX BBIIOJIHEHHSI OLICHEHO YHCIIOM 0alIoB, OJM3KUM K MAKCHMAJIbHOMY.



DenepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»
Kadenpa anreOpsl 1 MaTeMaTHIECKOM JIOTUKH

Kadenpa cucrem cobopa u 00paboTKH JaHHBIX

IMacnopr 3x3amMeHa
M0 JUCHUIUIUHE «J[MCKpeTHas MaTeMaTUuKay, 2 CEMECTp

1. Meroauka oleHKH

DK3aMeH MpOBOAMTCS B IMUCHMEHHOH Qopme, mo Ouieram . buner ¢opmupyerca o
CIIeyIOIIEMY TIpaBUITy: TIEPBBI BOIIPOC BBIOMpAeTCs U3 Juarna3oHa BompocoB 1-25, BTopoii Bompoc
W3 Jyana3oHa BompocoB 26-49 (crmcok BOMpocOoB TpuBEACH HIkKe). B Xoxe sk3ameHa
IperoiaBaTesib BIPaBe 3a/1aBaTh CTYICHTY JIOMIOJTHUTEIBHBIE BOIIPOCKH 3 00IIero nepedns (1. 4).

B nmanHOM pa3znmene pa3paboTyMK JaeT KpaTKyld XapaKTePUCTHKY METOAWKE TMPOBEICHHUS
YCTaHOBJICHHOTO U JWCHUWIUIMHBI BHIA IPOMEXKYTOYHOM AaTTECTAIlMH, OIMCHIBAET CTPYKTYPY
ousera (TecTa) U npaBuiia ero (opMUpoOBaHHMSI.

DOopMAa >K3aMEHAIMOHHOTO OrTeTa

HOBOCHWBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QakynbTer ABTO

Buaer Ne
K 9K3aMEHY 10 JUCIUIUIMHE «JIMCKpeTHAs MaTeMaTHKa

1. Bompoc 1
2. Bomnpoc 2.
3. IpakTuueckoe 3ananwue 1 .
4. IlpakTuueckoe 3aganue 2 .

YTBepxaato: 3aB. kKadeapoin noixHocTh, DO
(TIoamMck)

(mata)

2. Kpurepun ouenkun

* OtTBeT Ha SK3aMCHAIMOHHBIA OWJIET CYUTAETCS HEYA0BJEeTBOPHUTEJLHBIM, €CIH CTYJICHT
CTYZIEHT PELINT O/IHY 337a4y UM OTBETHJI HA OJIMH BONPOC, olleHKa coctasisier 40 oannos.

* OtBerT Ha PK3aMEHAIMOHHBIA OWJIET 3aCUMTHIBACTCS HAa MOPOrOBOM YPOBHE, €CIIHM CTYICHT
CTYZIEHT PELINT OJIHY 337ayy U OTBETHJI Ha OJIMH BOMPOC, OIIeHKa cocTaBisieT 60 danros.

* OTBeT Ha DK3aMCHAIMOHHBIA OWJIET 3aCUMTHIBaeTCS Ha 0a30BOM YpPOBHE, €CIH CTYJCHT
CTYZIEHT PELINT JIBE 3a]a4 MM OTBETHJI Ha JIBa BOIPOCa, OlleHKa cocTaniseT 80 6anios.

* OrTBeT Ha ’K3aMEHAlIMOHHBIN OMJIET 3aCYMTHIBAETCS HA NMPOABHUHYTOM YPOBHE, €CIM CTYICHT
CTYZIEHT PEILIMT JIBE 3a]a4 ¥ OTBETUJI Ha JIBA BOMpoca, oueHka coctanisger 100 bannos.



3. IlIkana oneHKH

B o0mieit orieHke Mo JUCIHUIUIMHE 3K3aMEHAIMOHHBIC OAJIbl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBbI, MPHUBEIEHHBIMM B paboueil mporpamme
JUCLUTLITUHBI.

4. BOHpOCLI K 3K3aMCHY IO AU CHUIIJINHE «I[I/ICKPGTHB,SI MaTreMaTHukKa»

1. MuOXecTBa. OCHOBHBIE OIIEpaIlH HaJl MHOXXECTBAMH U UX CBOWCTBa. J{marpammel Berna. [lexapToBo
mpom3BeieHue MHOXKeCTB. 2. OTHOmEHHs 1 OWHApHBIE OTHOLICHHUS, 00JIaCTh OIpeesieH s, 00IacTh 3HAUCHHUS,
oOparusle otHOmIeHUs. [Ipon3Benenne oTHomeHn. 3. Oynkyn. Mabekmm, cropseknn, oueknun. [lonstue
MOCJIEI0BATENBHOCTH. 4. MHOXECTBO HAaTYpalbHBIX ncel. J[Ba IOAX0/a K ONPENEeICHAI0 MHOKECTBA HATypalbHbBIX
yucen. Akcuomsl enekunna-Ileano. Ipunnun maremMarndeckoil HHAYKIUU. 5. IIOHATHE MOLTHOCTH MHOKECTBA.
Cpasrenne momHocteil. Teopema Kanropa- bepamreitna. Omepanuy Haa KapAXHAIEHEIMA duciamMu. 6. Koneunsie,
CUETHBIC, KOHTUHYaJIbHbIE MHO)KeCTBA. MOIIHOCTD Oynieana. 7. MaTpuiubl OMHApHBIX OTHOLICHUH, X CBOWCTBA.
CrienianbHble OMHApPHBIC OTHOIICHUS. 8. OTHOIICHUS SKBUBAJICHTHOCTH U pa3OucHus. DakTop-MHOKECTRA.
Marpuiia OTHOIIEHHS SKBUBAIEHTHOCTH. 9. OTHOLIEHNUS nopsiika. MakcuMalbHble 1 MUHUMAaITbHbIEe, HAUOObLITHN
Y HAUMEHBIINHI 3JIEMEHTBl YACTUYHO YIOPSA0YEHHOI0 MHOKecTBa. JJuarpammel Xacce. JInHeiiHO 1 BrioaHe
ynopsiioueHHble MHOXecTBa. 10. AnreOpandeckie CHCTEMBI: OlpeAeieHre 1 npuMepsl. [IoHsITHE MOTyTpyIIIbL,
MOHOW/IA, TPYIIITBL; 3aJaHKe C MOMOIIb0 Tabmuel Kamm. 11. Mopdusmsl anredpandeckux cucrem. 12.
IToacucremsel. Tepmbl curnatypsl . [loncucrema, mopoxkJieHHasi MHOXKECTBOM, €€ cTpykTypa. 13. Konrpysnuuu,
(haxTop-anredps1, TeopeMa o romoMopduzme. 14. Pemrerku. 15. ByneBsr anreopsl. Teopema CroyHa. [TpuaItun
JIBOMCTBEHHOCTH JJIs1 OyneBBIX anreop. 16. ByneBo xombmo. 17. MHOrooOpasus. Teopema bupkroda. 18. AnreGpet
oTHomeHnH. Pemsronnsle anredpsl. 19. Cuctemsl cuncnenus. IlepeBon umcen U3 OAHON CHCTEMBI CUMCIICHUS B
npyryro. 20. CirmcoyHoe TpecTaBiIeHue urcel. ApudMeTrndecKkue onepann Hay cruckamu. 21. CBoHCTBO
JISIMMOCTH B KOJIbLIE LIENBIX YKcell. Paspenmmocts ypaBHeHHs ax+by=c. Anroputm EBKiinia HaxoxaeHuUs
HanOounblero obuero aenuress. 22. CylecTBOBaHHE U €IMHCTBEHHOCTh HEMPUBOIUMOTO PA3I0KEHHS IEIbIX
grcenl. beCkOHEYHOCTh MHOXKECTBA MPOCTHIX Yrcen. Perrero Jparocdena. 23. Koabiio BHIYETOB MO MOIYJIIO M.
CymiecTBoOBaHHE 0OpAaTHBIX 3JIEMEHTOB, MX HAXOXK/IEHHE C TOMOLIBIO anroputMa EBKiHIa U MaJiol TeOpeMBl
®depma. 24. Perienre TUHEWHOTO ypaBHEHUs 10 MOAy0 m. Kutaiickas Teopema 06 octatkax. 25. Tounbie
BBIYHCIICHHS, HCIIOJIB3YIONIIE MOAYIISIPHYIO apupMeTHKY (cirydail ogHOro MoayJst). 26. ToYHbIe BHIYNCICHNS,
HCIIONB3YIOIIHE MHOTOMOIYJIbHYIO apupmMeTuky. 27. Bumasl u cioco0s! 3amanus rpados. 28. [Toarpadsr u yactu
rpada. Oneparnun Hajg rpadamu. n-MepHbie KyOb1.29. MapmipyTsl, HUKITBL, Hed. JJOCTIKUMOCTD H CBSI3HOCTh
(MaTpuIBl JOCTHXKUMOCTH, KOHTPJIOCTHXHUMOCTH, cBsi3HOCTH). 30. Paccrosnue B rpadax. LienTpansubie n
nepugepuitHpie BepiiuHEL 3 1. B3Bemennoe paccrosaue. Anroputm ®@opra-bemvana. 32. CreneHu BepIIyH.
DinepoBHl rpadbl, MUKIBL, TETH. AITOPUTM MOCTPOSHHS ditnepoBa nukia. 33. ['aMuibToHOBE Tpadsl. [TocTaHoBKa
3aauu KoMMuBOsDKepa. 34. JlepeBbs, neca. OctoBsl TpadoB. LlukIoMaTHUECKOE YHCII0, KOPAHT. AJTOPUTM
MOCTPOEHHUSI OCTOBA MUHUMaJILHOTO Beca. O0xob! rpadoB 1o riyouHe u mupHHe. 35. YopsaoueHHbIe 1
OuHapHBIE JEPEBBs, COOTBETCTBHE MeX Iy HUMH. 36. DyHIaMeHTaIbHBIE IUKIIBI, pa3pe3sl. MaTpHIlbl
(hyHmaMeHTanbHBIX IIUKIOB, pa3pe3oB. 37. Packpacka rpados. [lnanapusie rpadel. 38. @opmyssl anreOpsl JOTUKH,
UX TabJHIbl UCTUHHOCTH. 39. ByneBsl GpyHKIMHU, ciocoObl nx 3aaanus. [Ipencrasienne OyeBbix GyHKuuit
dhopmynamu. 40. DxkBuBaneHTHOCTH Popmyit. 41. JIByxasnemeHTHas OyneBa anreopa. Aiareopa 0yaeBbIx (yHKIHA.
dakrop-anredpa anreOpsr hopmyil. 42. IU3bIOHKTUBHBIE 1 KOHBIOHKTHBHBIE HOPMaJIbHbIE ()OPMBL. AJTOPHTM
npuseneHus popmynsl k JJHD® u KHO. 43. Teopema Illennona. Teopema o ¢pyHKIHOHAIBHOM moiTHOTE. CIIOCOOBI
noctpoenus CAH® u CKH®. 44. UMnnukaHThl, IpOCTbIe UMIUIUKAHTHI. COKpaIleHHbIE, TYIIUKOBBIE,
MUHHMAaJbHbIE HOpMalbHbIe popMbl. Anroput™m KsaitHa mocrpoerns MJIH®. 45. Kapter Kapno. [TocTpoenue
MJIH® c nomonipto kapt Kapro. 46. [Ipuniun nBoiictBenHocTH. Camo/BoiicTBeHHbIe GyHKIMU. 47. Teopema
XKerankuna. CriocoOsl noctpoenus nonuHoMoB JXKerankuna. Jluneitasie pynxmun. 48. Kiaccst [Tocta. [lonHbie
cuctembl OyJeBbIx GyHkui. Teopema [locra. basucer. 49. Jlornyeckue cetn. Peanuzanus OyneBbix QyHKINH
KOHTAaKTHBIMH CXEMaMH M CXeMaMH U3 (PyHKIIMOHAIBHBIX JIIEMEHTOB



DenepanbHOE TOCYAaPCTBEHHOE OI0OIKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICITIIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET
Kadenpa anre6psr 1 MaTeMaTH4eCKON JTOTHUKU
Kadenpa cucrem coopa u 00paboTKH JaHHBIX

IMacnopT KOHTPOJILHOM PAdOTHI

110 JUCHUIIIIMHEC «I[I/ICerTHaH MaTeMaTHuKa», 2 CEMECTP

1. MeToanka oneHKH

KonTponbhas paboTta mpoBOIUTCS MO TeMaM DJIEMEHThI TEOPUU MHOKECTB U AlreOpandeckue

CHCTEMBI-, BKJII04aeT 5 1 6 3amannii. BelmonmHseTcs MMCcbMEHHO.

2. Kpurtepum oneHku
Kaxxnoe 3aianue KOHTPOJIBbHOM pabOThI OLIECHUBAETCS B 5 0aJlIOB.

KonTponbHas paboTra cuuTacTcss HEBBLIMOJHEHHOH, €ClIM pPEIICHO OJHO HIIM JIBa
3amanust. Orenka cocrasisteT 5-10 oamios.

PabGora BeIONHEHAa HA MOPOrOBOM YPOBHE, €CJIM pemieHo Tpu 3amanus. OIleHka
cocrasigeT 15 0amios.

PaGora BeImonHEeHa Ha 0a30BOM YypOBHE, €CIIM pEUIeHO 4eThipe 3amanusd. OreHka
cocrasigeT 20 O0ayIoB.

Pabora cumTaeTcs BBHIMOJHEHHOW HA MPOJABHHYTOM YPOBHE, €CJIHM PELICHO ISTh WU
mrecthb 3aganuid. Onenka cocrasisgeT 25-30 0amwios.

3. IIkaaa oueHKH

B o0mieil oueHke no JUCHUIUIMHE Oaylibl 3a KOHTPOJIbBHYIO paboTy YYHUTBIBAlOTCA B
COOTBETCTBUHM C NpaBWIaMU OaNIbHO-PEUTHHIOBOM CHCTEMBI, NPHUBEIECHHBIMU B paboueit
poTpaMMe JUCIUTUINHBL.

4. Tlpumep BapHAHTAa KOHTPOJIBHOMH padoThl

J1eMeHTDI TEOPHUH MHOYKECTB

1. Tas otnomenuit P = {(x,y) ER? |z =y} u Q = {(z.y) €R? | z-y > 0}
naiitt Po), Qo P, Po P u P~%.

2. Ilyets A m B — KomedHble MHOXKCECTBA MOITHOCTH 112 H 71 COOTBETCTBEHHO.
Haiiru:
a) 9ncyao OHHAPHBIX OTHOIMEHNH MeKJIy JIeMenTaMu Muokects A n B,
6) uncao gynxmmit uz A B B;
B) 4Hc/I0 HHbLeKIil n3 A B B
)

r) uncso oueknmit n3 A B B.
3. JoKkazaTh CJIeIVIONe SKBUBAJICHTHOCTH:
(& y '
a) Ax B~ B x A;6) (Ax B)Y ~ A x B“.
4. Jokazarh, 9TO:
a) ccoin A — Komeunoe MHOXKecTBo, B IIOJIMHOYKCCTBO MHOMKCCTBA, A,
TO MHOZKeCTEO B KoHeuHo;
0) ecom Aq, ..., A, — KOHeYHble MHOKeCTBa, TO MHOKecTBa A, U ... U A,
nA x...x A, KOHCUHDI.

ot

. Jokazatp, 1uTo eciin A — ¢ieTHOE MHOMKECTBO, B — KOHeTHOe MHOKCCTBO,
To MHoxKecTBo A\ B caerHo.

6. ,:LOKHE'&T[). HTO €CJIH MHOXKECTBa 44_.‘ i € W, CYeTHBI, TO MHOXKCCTBO |J 44,
1ew

CHCTHO.



AsredpanyecKue CMCTEMbI

L.

SIT

Omnpenenens: i Ha MEoKecTBax N, Z, 2Z = {2n | n€ Z}, 22 +1 = {2n + 1 |
neZ},Q Q\{0}, R,Rt = {a R |a >0}, R\ {0} uC crexyiomue oneparmm:

a) (a,b) — a+b;

6) (a,b) — a—b:
B) (a,b) — a- b
r) (a,b) = ;

) (a, ath,
e) (

x) (a,b) — ab — ba;

) (a,

b)
b) =
a,b) — ab;
b
(a,b)
(a.b) +— max{a b};
(a,b) =
(a,b) —

min{a,b};

W

—

1

-

)
) (a,
1) (a,

T
BCTELHOBHTI), 06])33} KT JIA 8."11"66})51 CIenyoIinHe cUCcTeMEBL

a) (wi+,—); 6) (Z;:,-); B) R;-,—1—23).

Oboznaunm vepes F  muoKecTBO HyHKINH, geficTBYIONNK Ha MHOMecTBe A,
Obpasyer s cncrema (F; o): a) noayrpymmy, 6) MoHOH, B) rpyuiy’

[Moctpours  m3omopdusm  cuerem  ({1,2,3,4}; {(1,3), (1.4), (4,2), (3.2)})
u ({a,b,e,d}; {(b.a), (e,b), (¢,d), (d,a)}). Hoctponts Bee romomopd HEIe 06pask
YKA3aHHBIX CHCTEM.

[TocTponTs BCeBOIMOXKHBIE NOMAPHO HEH30MOP(DHBIE TPYIIIBI C JIBYX-, TPeX- i Ue-
ThIPEX3/IeMEeHTHBIMH HOCHTeJISIMIL,



