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PABOYAS ITPOI'PAMMA YYEBHOM JUCILTATIMHEI
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Ob6paszoBatenbHas nporpammMa: 12.03.04 buoTexHMYecKme CUCTEMbI U TEXHOMOIMK, NPODUIIb:
BuoTtexHuuyeckme 1 pob0TOTEXHNYECKME CUCTEMDI

Kypc: 1, cemectp : 2
PakynbTET aBTOMATUKM U BbIYNCIUTENBHOW TEXHWUKN,

CemecTp
Ne Bug peaTtenbHocTn 2
1 Bcero 3a4eTHbIX eAuHUL 4
(KpeguToB)
2 | Bcero yvacos 144
3 Bcero 3aHATWIA B KOHTAKTHOM 81
thopme, yac.
Jlekunn, vac. 36
MpakTuyeckKune 3aHATUA, Yac. 36
NabopaTtopHble 3aHATUA, Yac. 0
7 3 HUX B aKT1BHOM 1 18
NHTepaKTUBHO (hopMe, yac.
ATTecTaums, yac. 2
KoHcynbTaumm, vac. 7
10[ CamocTosTenbHas paboTa, vac. 63
Bwugbl camocTosTeNbHOI paboThl
COBOIN NPOEKT, KypcoBas
11 (Kyp P yp KOHTP.
paboTa, PI'3, nogrotoBka K
KOHTPO/bHOW paboTe)
12| Bug atrectauymu C)

Hosocnbupck 2017



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus NoO HanpasneHnio (cneynanbHocTK): 12.03.04 BUOTEXHUYECKME CUCTEMbI U
TexXHonornu

& OC BBefeH B aeincTeme npmkasom Ne216 ot 12.03.2015 r. , gata ytBepxaeHms: 08.04.2015 .

MecTo AucumnanHbl B CTPYKTYpe y4ebHOro nnaHa: bnok 1, sapuatmsHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 12.03.04 BUOTEXHMYECKME CUCTEMbI U TEXHOIOTK

Pa6ouas nporpamMmma o6cyxaeHa Ha 3acefjaHni Kaepsbl

AVMI1, npoTokon 3acefaHna Kadegpbl Ne6 ot 20.06.2017
CCO/, npoTokon 3acefaHns Kaeapbl Ne2/1 ot 20.06.2017

YTBepXeHa Ha coBeTe (hakybTeTa aBTOMATUKM 1 BbIYUCIIUTENBHON TEXHWNKK, NPoToKoN Ne 6 oT 21.06.2017

Mporpammy paspaboTtan:
[oueHT, A.-M.H. Cyponnatos C. B.
3aBeaytoLLmii Katheapo:

[OLEHT, A.-Mm.H. Cygonnatos C. B.
[OLEHT, K.T.H. lNpoxopeHko E. B.

OTBETCTBEHHbII 33 06pPa30BaTe/IbHYO MporpamMmy:

3aBeayoLLmiA Kadeaponi NpoxopeHko E. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna @IroC: OIIK.1 cnnocoGHOCTH NPEACTABIATH aIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIA
HAYTHYI0 KAPTHHY MHPA HA 0CHOBE 3HAHNISI OCHOBHBIX IOJI0/KeHMIl, 3aK0HOB W METO0B €CTECTBEHHBIX HAYK H
MATEMATHKH; ¢ YACHIU C/LEOVIOUUX PE3YIbHIANI08 00y UeHU:

32. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTANIbHBIX Pa3Ae/ioB MaTeMaTNKN B 06beMe, HEOGXOAMMOM Ans
BNafeHNs MaTeMaTU4eCKMM annapaToM s 06paboTKm MHAOopMaLIMKM U aHann3a JaHHbIX B 061acTy
NPOGeCCMOHANbHOI AEATENLHOCTY

34. 3HaTb YHUBEPCA/ILHOCTb MATEMATUYECKUX METO/O0B B MO3HAHWM OKPY)KAIOLLETO MUpa

yl. YMETb UCNOJ/1b30BaTb 3/IEMEHTHI MaTeMaTNYeCKoi NOTNKN ANA NOCTPOEHUA cy>|<,quV||7| N NX [OKa3aTENIbCTB

Komnemenyun @I0C: I1IK.1 ciocoGHOCTH BBINOHSITH YKCIEPAMEHTHI H HHTEPHPETHPOBATH PE3Y IbTATHI 110
HpoBepPKe KOPPEKTHOCTH U 3P PeKTHBHOCTH PEIICHNIT; ¢ YaACHmU ClLedYIOMUX PE3YIbMAMO8 00y YeHUA:

31. 3HaTb METO/bl CUCTEMHOI0 aHa13a

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUM/INHbI

Tabnuua 2.1
PESy}'IbTaTbI n3yveHna gncunnInHbl no ypoBHAM O0CBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

[VCKpeTHaa maTemaTuKa

Ol1K.1.32 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbLIX Pa3fe/ioB MaTeMaTUKM B 00beME,
Heob6X0AMMOM /1A BN1afeHUsi MaTeMaTUYeCcKMM annapaTom A1 06paboTKM nHpopMaunn 1
aHann3a faHHbIX B 0611aCTV NPOGeCCMOHaIbHOWN AeATENBHOCTH

1.0 maTemaTHKe Kak ocoboM criocobe Io3HaHUS MUpa, OOITHOCTH €€ TOHITUN U Jlekuyu; MNpakTuyecKme 3aHATUS;

Tpe icTaBIIeHui CamocTosTe/nbHas pa6oTa

2.0 MaTeMaTHIECKOM MOJIEIIHPOBaHUUI Nekumn; MNpakTUyeckme 3aHATHS;
CamocTtosaTenbHas pa60Ta

3.0CHOBHBIC TIOHSATHS U METO bl JUCKPETHON MaTeMaTHKU Jlekupyu; MpaKTuyeckme 3aHaTvs

4. MaTeMaTHIeCKue MOJIEIN IPOCTERIITIX CHCTEM U IIPOIECCOB €CTECTBOZHAHMS U Nekumn; MpakTUYecKne 3aHATUS

TEXHUKH

OrlK.1.34 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYeCKMX METOA0B B NMO3HaHWW OKPYXKatoLLEro
Mupa

S.I/ICHOHB3OBEITL OCHOBHBIC ITOHSITHUA U METO/IbI ZIHCerTPIOﬁ MaTeMaTHuKHn _ﬂeKU'MM; npaKTML]eCKme 3aHATUNA
6.CTpOI/ITI> MaTeEMaTHUICCKHUE MO ICJIA npomeifmmx CHUCTEM U IIponeccoB HEKU'VWl; npaKTVNeCKMQ 3aHATUA,
€CTECTBO3HAHKS U TEXHUKA CamocTosTensHas paborta

7.HpOBOI[I/ITI> HGO6XO,ZII/IZMBIG pacHueTsl B paMKaXx ITIOCTPOCHUA MO IS ﬂeKU'MM; npaKTVMeCKVIe 3aHATUA,

CamocTosaTenbHast paboTta

8.yHO’1‘pe6J'ICHI/L‘FI MaTeMaTHIECKON CUMBOJIUKHA JUIT BBIPAXK€HUSI KOJTUYIECCTBEHHBIX U ﬂeKU'MM; rlpaKT|/|L|eC|([/|e 3aHATUA,
KadeCTBEHHEIX OTHOIIEHHM 00HLEKTOB CamocToarenbHas pa6OTa

OlNK.1.yl ymeTb UCNO/b30BaTb 3/1IEMEHTbI MaTEMATUUYECKOW NOMMKN /151 NOCTPOEHUS
CYX[EHWUI N NX OKa3aTeNbCTB

9 .MCTIONBb30BAHUS OCHOBHBIX I[IPpUEMOB CTaTUCTUYIECKOU 06pa60’r1<14 ﬂeKLI'I/IVI; npaKTI/I‘-IeCKVIe 3aHATUS;

SRCLICPHMCHTA ILHEIX JaHHBLX CamocTosTenbHas paboTa

10.paboTsl ¢ onepaIpsIMu Hajl alreOpandeckiMU CUCTeMaMu Nexumn; MpakTUYeCKMe 3aHATUS;
CamocToaTenbHas paboTta

11.xoupoBaHus OMHAPHBIX OTHOIICHUH MpaKTUYeCKMe 3aHATUS

12 ucenejoBaHUS MOJICNIeH ¢ yUeTOM UX HepapXudecKol CTPYKTYpHI U OTICHKOR Nexuyu; TpakTUYECKUe 3aHATUS

[IpeICJIOB IIPUMEHUMOCTH IIOJYICHHBIX PE3YJIILTATOB

MK.1.31 3HaTb MeTOAbI CUCTEMHOI0 aHaIn3a

13.3HaTH METOABI CUCTEMHOI'O aHaJIu3a |j'|eKL|'|/||/|; npaKqueCKme 3aHATNA

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI




Tabnuua 3.1

CcbINKM Ha
o AKTNBHble
Tembl fiekuunmn bOpMbl, Yac Uacbl | pesynbTaTthl YyebHada gedaTeNlbHOCTb
PMBbI, ' 06y4eHuns
CemecTp: 2
OvpakTndeckas eguHnua: Teopmusa MHOXECTB.
1. 1.1. MHoxXecTBa. OCHOBHbIe
onepauun Hag MHOXeCTBamu
1.2. MHOXeCTBO HaTypasibHbIX
yp 4 8 1,13,2,3
yucen
1.3. MHOXecTBa GMHapHbIX
OTHOLLIEHWA
AunpakTnyeckasn eguHmua: Anrebpanyeckme CUCTEMbI
2.1. Anr NYecKne CUCTEMbI:
4.2.1. Anrebpanyeckvie CUCTEMbI: onpe gﬂiiai y ?_IC vu\iec b(l: ¢
onpeaeneHue 1 npumepsl. MNoHATUe I'Ioz;ﬂme HOMVT pnnup '
nonyrpynnsl, MOHOUAa, rpynrbl, MOHOMAA. T >|/'|rF|)|Z| mx,3 aHve ¢
NX 3afjaHn1e C MOMOLLLbIO TabnnLbI HOMO irc,) 2’6”” ’bl Kaﬁﬂ
Kann. Mopgusmbl anrebpanyeckmx Mo (p”;SMbI anrelg amqeckmx
cuctem. lNMoacuctemsl. Tepmbl P P
curHaTyphl *, Moacncrema cuctem. lMoacuctembl. Tepmbl
) ’ curHaTypsl *. Noacucrema

NopoXeHHas MHOXeCTBOM, ee yp A ’
CTpyKTYpa NMOPOXAEeHHAA MHOXECTBOM, ee

i CTPYKTYpa.
2.2. KoHrpysHuuu,

PYSHL 0 4 | 10,2,3,59 |22, KoHrpysHumm,

(hakTop-anrebpsbl, Teopema o
romomopmsme. MHoroobpasus.
Teopema bupkroa. PeLeTku.
ByneBbl anrebpbl. Teopema
CrtoyHa. MpuHumn
[BONCTBEHHOCTMN /151 ByNeBbIX
anrebp. byneso Konbuo. aeansl 1
(hunbTpbI 6yneBoii anrebpbi.

2.3. Anre6pbl OTHOLLEHWIA.
PensumoHHbIe anrebpsbl.

thakTop-anrebpbl, Teopema o
romomopmsme. MHoroobpasus.
Teopema bupkroda. PelueTku.
byneBbl anredpbl. Teopema
CrtoyHa. MNpuHumn
[BOVCTBEHHOCTU ANs ByNeBbIX
anrebp. byneso kosnbLo. Naeansi
1 hnNbTpPbI 6yneBoit anrebpbl.
2.3. Anrebpbl OTHOLLEHWIA.
PenaunoHHbIe anrebpsbl.

AvpakTnyeckas eanHmua: KomnbioTepHas apudmeTnka

2. 2.1. CnctemMbl ucumncneHns

2.2. PelieHne NMHENHOro 4 8 4,5,6,7
ypaBHEHWS N0 MOAY/0 M.

AnpakTnyeckas eguHmua: Teopus rpagos

3. 3.1. Buabl 1 cnocobbl 3agaHns

rpachos 4 10 12,13,8,9

3.2. PaccTosiHVe B rpagax
3.3. MNMnaHapHble rpagbl

AunpakTndeckasn eguHuua: Anrebpa lormku




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.
ByneBsbl YHKLMK, CNOCOBLI NX
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 hopMbl, 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. bBynesbl anre6psl.

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, 13, 4, 5,
6,89

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

2.2. MNoacucTemol. Tepmbl
CUrHaTypbl *. IloACUCTEMBI,
NOPOXAEHHbIE MHOXECT-BaMM.
KOHrpysHumK, thaktop-anrebpbl.
PelueTku. bynesbl anre6psbi.
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 eamHnLa: KoMnbloTepHast apugmeTuKa

2. 2.1. CncteMbl UcUmMcneHns

2.2. PelleHne NMHenHoro 4 10 4,5,6,7
ypaBHEHWS MO MOAY/0 M.
OnpakTndeckas eguHuua: Teopusa 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 TadNILBI NCTRRHOCTY.
' 5.2. byneBsbl QlyHKLMK, CNOCO6BI
5.2. bynesbl QlyHKLMK, CNOCO6bI NX s
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, 13, 3, 15.3. Anroputm KeatHa
o 4,5,7,8,9 [noctpoeHus MAH®. KapThl

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 pa6oTa o6yyatoLLerocst

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.

5. TexHomorns obyyeHuns

[lnsi opraHu3aLmy ¥ KOHTPO/IS CaMOCTOSTe/IbHO PaboThl 06YUAIOLLIMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHDOPMALIOHHO-KOMMYHUKaLMOHHbIE TexHonorum (Taén. 5.1).

Tabnmua 5.1
[eATenbHOCTb NHhopMaLMOHHO-KOMMYHMKALMOHHbIE TEXHOMOM M
VHdopmupoBaHue MopTtan HI'TY
KoHcynbTupoBaHue JINYHbBIV TUNOBOIN CanT
KoHTponb MopTan HI'TY
PasmelLeHme y4ebHbIX Mopran HITY
MaTepranoB

6. MpaBunna aTTecTaynm oby4varoLmMxcs No y4ebHon gucumninHe

[na aTTecTaymm obyyatoLmMxcs No AUCUUNINHE UCNOMb3YeTCs 6anNbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM NO TPaAULIMOHHON LWKane u 15-ypoBHesol ECTS.

Kpatkas nHgopmauus o BPC npuseaeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHvBaeMble BUAbl IeATE/IbHOCTU 06yyatoLmxcs 6a1 MakcuMasibHbIN 6ann
CemecTp: 2
[Ipaxmuyeckue 3aHAMUA: 12 30
Koumponvneie pabome: 15 30

KoHTponupytoLme MaTepuanbl NPUBOAATCS B "[IMCKPETHas MaTeMaTyka [DneKTPOHHBIV pecypc] : 3NeKTPOHHbINA y4e6HO-MeToAMYecKNiA komnnekc / E. B. OBYMHHMKOBA,
[. B. Apmees, C. B. Cygonnatos, W. [l. YepHbix ; HoBocK6. roc. TexH. yH-T. - Hosocnbumpcek, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000152269. - 3arn. ¢ sKkpaHa."

DK3amen: | 20 | 40




KoHTponupytoLmne MaTepuanibl MPUBOAATCS B “[MCKPeTHaA MaTeMaTiKa [Dn1eKTPOHHBIN pecypc] : 3neKTPOHHbINA y4e6HO-MeToAnuecKniA komnnekc / E. B. OBYUMHHMKOBA,
A. B. Apmees, C. B. Cygonnatos, W. [l. YepHbix ; HoBOCKG. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000152269. - 3ar/. ¢ 3KpaHa."

B Tabnuue 6.2 npeAcTaBneHO COOTBETCTBMUE (HOPM KOHTPONS 3asBNSEMbIM TPEOOBaHNAM K
pe3ynbTaTam OCBOEHUS AUCLMM/INHBI.

Tabnunua 6.2
Kogpl Dopmbl
KoMneTeH KOHTpONA
“ PesynibTaTbl 00y4YeHUs
umn KoHTp.
dProc pa6. OK3ameH

32. 3HaTb 6a30Bble MOMNOXKEHWA (hyHAAMEHTANbHLIX Pa3AenoB MaTeMaTUKN B 06beMe,
OMK.1 |Heo6xoaMMoM 415 BNafeHNs MaTeMaTUYecK M annapaTom Ans o6paboTku nHgopmalum 1 + +
aHa/In3a aHHbIX B 061aCTN NPOgecCOHaNbHON AeATeNbHOCTM

34. 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYECKNX METOLOB B MO3HAHWNN OKPYXXaKoLLEro Mmpa + +
y1. yMeTb UCNOMb30BaTb 3/IEMEHTHI MAaTEMATUYECKOW TOTVMKIN A1 MOCTPOEHNS CYXKAEHWIA 1 +
UX JOKa3aTenbCTB

MK.1 [ 31.3HaTb MeTOAbl CUCTEMHOIO aHa/In3a +

®OH[ OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B NMPUIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Cynonnaros C. B. JluckperHas MmaremaTtuka . ya4eOHUK J1Jisl BYy30B 10 TEXHHYECKHUM
cnermansHocTsM / C. B. Cynornatos, E. B. OpunanukoBa ; HoBocu6. roc. TexH. yH-T. - M., 2007.
-255c. . un.

JononHnTensHaa nnTepaTypa

1. Topbaroe B. A. JTuckperHas Mmarematuka : yaeOHuUK 11jist BTy30B / B. A. T'opbaros, A. B.
TI'opbaros, M. B. I'op6atoBa. - M., 2003. - 447 c. : un.

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

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

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeTopfunyeckoe obecneyeHne
1. JIuckpeTHas MmareMatuka [ DIeKTPOHHBIN pecypc] : 3MeKTPOHHBIN yueOHO-MeTOTUYSCKHI
komruieke / E. B. Opunnnukosa, /1. B. Apmees, C. B. Cynorutatos, U. JI. Uepusix ; HoBocu6. roc.
TexH. yH-T. - HoBocubupck, [2011]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000152269. - 3ars. ¢ sxpana.

8.2 CreumannsnpoBaHHOe NporpamMmmHoe obecrneyeHve
1 Microsoft Windows
2 Microsoft 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.




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa anreGper 1 MaTeMaTH4YeCKON JTOTHUKH
Kadenpa cucrem c6opa u 00pabOTKH JaHHBIX

“YTBEPXJIAIO”
JIEKAH ABT®

K.T.H., jonieHT 1.JI. PeBa
I.

OOH/I OLIEHOYHLIX CPE/ICTB

YYEBHOM JUCHUTNIAHBI
I[I/ICerTHaﬂ MaTeMaTuKa

Ob6pazoBarenbHas nporpamma: 12.03.04 buorexHuyeckre CUCTEMBI U TEXHOJIOTUHU, TPO(UIIB:
buortexnnyeckue 1 poOOTOTEXHUYECKNE CUCTEMBbI

HoBocubupck 2017



1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI

OO6o6uieHHast CTPYKTYpa (OH/IA OLEHOYHBIX CPEICTB M0 AUCHUILINHE J[MCKpeTHas MaTeMaThuka
npusezeHa B Tabnure.

Tabmuna

Iranbl OeHKH KOMIIeTeHIHii

IHoxa3zarenn Meponpusitust
Dopmupyembie copmupoBanmocTH TERYILETO -y o MeskyTounas
e — KOMIIeTeH Uil Tembl KOHTpOUISt p Yy
(3HAHHS, yMEHHS, (kypcoBoii aTTecTanus
HABBIKH) npoexr, PI3(P) (3K3amMeH, 3a4eT)
H Jp.)
OIIK.1 32. 3HaTh 0a30BbIC 1.1. MHoxectBa. OcHOBHBIE onepauuu HaJ,  |KoHTponbHble |Ox3ameH,
CIIOCOOHOCTB MOJIOXKEHUS MHOKecTBaMH 1.2. MHOXECTBO HaTypalbHBIX |paboThl, 3a1auu |Bompocs 1-12
NPE/CTaBIATh  |(QyHIaMeHTal bHBIX [umcen 1.3. MHoxecTBa OMHAPHBIX 1-3
aJIeKBaTHYIO pasznenon oTHOIIeHui 2.1. Cuctemsl ucuuciaeHus 2.2.
COBPEMEHHOMY |MAaTeMaTHKH B Perenne MTUHEHHOTO ypaBHEHUS IO MOJYJIFO
YpOBHIO 3HaHUH |00BeMe, m. 5.1. ®opMyisl anreOphI TOTHKH, UX
Hay4YHYIO HeoOxoxuMoM it | Tabnuipl HCTHHHOCTH. byneBs! GpyHKINH,
KapTUHY MUpa  |BJIaieHUA crnocoOs! ux 3ananus. [Ipeacrasnenne
Ha OCHOBE MaTeMaTHYECKUM OyneBbIx GyHKIMIA popmynamu. 5.2.
3HAHMSA anmnapaToMm s JIM3BIOHKTHBHBIC 1 KOHBIOHKTHBHBIC
OCHOBHBIX 00paboTku HOpMaJbHble (POPMBI. AJITOPUTM NPHUBEACHUS
MOJIOXKEHHUH, uHdopmanuu u ¢dopmyisl k JJHD u KH®. Teopemsl
3aKOHOB U aHaju3a JaHHBIX B lennona. Teopema o pyHKIIMOHAIBLHOM
METOZOB o0nacTu nosHoTte. Croco6s! nocrpoenust CAH® n
ecrecTBeHHBIX [mpodeccuonanbHoit |CKH®. 5.3. J[ByxanemenrtHas Oynesa
HayK U JIESITeTPHOCTH anrebpa. AnreOpa OyeBbIX QYHKIUH.
MaTEeMaTHKHI ®daxTop-anredpa anreOpel GopMyIL.
NMIIMKaHTBL, TPOCTHIE NMITITUKAHTEHI.
CokpalleHHbIe, TYIHKOBbIC, MUHUMAaJIbHbIE
HopMaibHBIe popMbl. AnroputM KBaitHa
nocrpoeruss MAH®. Kapter Kapho.
IToctpoerne MIH® ¢ noMomibto kapt
Kapwno. 5.4. [IpuHun 1BORCTBEHHOCTH.
CamopapoiicTBeHHble hyHkuMH. Teopema
Kerankunaa. CriocoObI HOCTPOCHUS
nonrHOMOB JKerankuHa. JInHeitHbIe
¢ynaxuun. Knacces! ITocra. [onHsle cuctemMsl
OyneBbIX GyHKIUH, 6a3uckl. Jlormaeckue
ceTn. Peami3anus OyneBbIX QYHKIUH
KOHTaKTHBIMH CX€MaMH M CXeMaMH 13
(hyHKIIMOHAJIBHBIX JIEMEHTOB.
OIIK.1 34. 3HaTh 2.1. Anrebpanueckue cucteMbl. Mop-¢usmbl |KoHTponbHBIE | DK3aMmeH,
YHHMBEPCAIbHOCTb anreOpandeckux cucteM. 2.2. [logcucremsl.  |pabotsl, 3amaun |Borpocs 13-25
MaTeMaTHYECKUX Tepmsl curHatypsl *. [logcucremsl, 4-5

METOAOB B ITIO3BHAHUU
OKPY’KaroIIero Mupa

MOPOXKACHHbIE MHOXKecTBaMu. KoHTpy3HIHY,
(axrop-anreOprl. Pemmetku. byneBol anreOpsl.
2.3. [lepecTaHOBKH M MOJCTaHOBKH. [ pyIITIBI
nojicraHoBoK. [IpezicTaBiieHne MOICTAHOBKH B
BU/JIE MPOU3BEICHUS TPAHCIIOZULIMH.
Pasmernenus u couerannst. CBoiicTBa
OMHOMUATBHBIX K03 HUIIMEHTOB.
Pa3menienns u coueTaHus C IOBTOPEHUSIMH.
Paz6uenus. Meton BKIIIOYEHUS U
uckimoueHus. 2.1. Anrebpanueckue

CHCTEMBIL: orpezaesenue u npumepsl. [lonstue
MOJIYTPYIITbI, MOHOMIA, TPYIIIIBL, UX 33aHUC
¢ momotipio Tabumb Kamu. Mopduszmbl
anrebpandeckux cucteM. [logcucTemsr.
Tepwmsl curnatypsl *. [Togcucrema,
MOPOXKAEHHAs MHOKECTBOM, €€ CTPYKTYpa.
2.2. Konrpysuiuu, hakrop-anreOpsl, Teopema
o romomop¢dusme. Muoroodpasus. Teopema
bupkroga. Pemerku. Bynessl anreOpsi.




Teopema Croyna. [IpuHIMI 1BONCTBEHHOCTH
Juts1 OyIIeBBIX anredp. byneBo kobIo.
Wneansr u GunbTphl OynieBoit anreOpsl. 2.3.
AnreOpsl OTHONICHUH. PesnronHbIe
anreOpsl. 2.1. CucteMsl ncuncieHus 2.2.
Pemenue nuHENRHOro ypaBHEHUS IO MOAYJIIO
m. 3.1. Buasl u cioco0sl 3a1anus rpados 3.2.
Paccrosinue B rpadax 3.3. [1nanapusie rpadst
5.1. ®opmyiibl areOphl JIOTUKH, UX TaOTHIIbI
UCTUHHOCTH. ByseBbl QyHKIMH, CIIOCOOBI HX
3aganus. [IpencraBnenue OyneBbIX GpyHKINI
dbopmynamu. 5.2. JIU3bIOHKTHBHEIC U
KOHBIOHKTUBHbBIE HOPMaJIbHBIE (DOPMBI.
Anroputm npusenenus popmynsl K JJTHD u
KH®. Teopems! lllennona. Teopema o
(hyHKIMOHATBHOH mosTHOTE. CTIOCOOBI
noctpoernss CAH® u CKH®. 5.3.
JIByxanemeHnTHast OyieBa anrebpa. Anredpa
OyneBbIx QyHKImid. Pakrop-anredpa anredopst
(dopmyin. IMIIMKaHTbI, IPOCTHIE
uMIUIMKaHTbl. COKpalleHHbIe, TYIHKOBBIE,
MHUHHMaJIbHbIE HOpMaJIbHbIE (JOPMBI.
Anroputm Kgaitna noctpoenuss MIH®.
Kaptet Kapno. [Toctpoenne MJIH® c
nomouisio kapT Kapho. 5.4. ITpunnun
nBoiictBeHHOCTH. CaMOJBONMCTBEHHBIE
¢dyaxaun. Teopema XKerankmnaa. CriocoOst
MOCTPOEHHS TTOJIMHOMOB JKerankuHa.
Jluneitapie ynknun. Kioaccsr [ocra.
[MonHble cucTeMbl OyaeBbIX QYHKINH,
6asucel. Jlorngeckue cetu. Peanmuzanus
OyneBbIX (yHKINH KOHTAKTHBIMHU CXEMaMH U
cXeMaMU U3 (QYHKIHOHAIBHBIX DJIEMEHTOB.
5.1. ®opmMyIibl anreOpsl JJIOTUKHU, UX TaOIHIIbI
HUCTUHHOCTHU. 5.2. ByneBbl QyHKIHMH, CIOCOOBI
nx 3ananus. [Ipeacrasnenne GyIeBbIX
¢ynkimii popmynamu. JIn3bIOHKTUBHbBIE U
KOHBIOHKTUBHbBIE HOPMaJIbHBIE (DOPMBI.
Anroputm npusenenus popmyisl k JJTHD u
KH®. Croco6s1 moctpoenus CJHD u
CKH®. 5.3. Anropurm Kgaitna noctpoenust
MJIH®. Kaptsr Kapno. [Toctpoenne MJIHD
¢ nomorpio kapT Kapno. 5.4. Crioco0st
noctpoeHns noianHoMoB JKerankuna. Kimaccst
ITocra. [TomHBIE cHCTeMBI OyIEBBIX )YHKITHIA,
6asucel. Jlornyeckue cetn. Peanmsanus
OynieBBIX (QYHKIMI KOHTAKTHBIMHU CXEMaMH 1
CXeMaMH 13 (QYHKIMOHAIBHBIX 3JIEMEHTOB.

OIIK.1

yl. ymeTs
HCII0JIH30BAaTh
3JIEMEHTHI
MaTeMaTH4eCKOM
JIOTUKH JUIS
MTOCTPOEHHUS
CYXXJICHUI U UX
JI0Ka3aTeIbCTB

1.1. MuoxectBa. OCHOBHBIE OIlEpaLMU HaJ
MHOecTBaMU 1.2. MHOXXeCTBO HAaTypaJbHBIX
yucen 1.3. MHOecTBa OMHapHBIX
oTHoIIeHu# 2.1. Anredpanyeckue CHCTEMBI.
Mop¢usmer anreOpandeckux cucTeM. 2.2.
Ioncucremsl. Tepmel cuTHATYpHI *.
[ToxcucTemMsbl, TOPOXKICHHBIE MHOYKECTBAMH.
Konrpy>uanunu, pakrop-anre6psr. Permerkn.
Byness! anrebprr. 2.3. [lepecTaHOBKY H
MOJICTAHOBKH. ['pyYIIIIBI MOICTAHOBOK.
[IpencraBnenue nNoACTAaHOBKHU B BHJIE
MpOM3BeICHUs TpaHCco3uuil. Pazmerienus u
couetanusi. CBONCTBa OMHOMHAIBHBIX

ko3 dunueHToB. PasmenieHrs u coueTanus ¢
noBropeHusiMu. Pazonenns. Meron
BKJIIOUEHUS U UCKIIOUeHus. 2.1.
AnreOpanyecKue CUCTEMBIL: ONPEICICHUE U
npuMepsl. [ToHATHE TOTYTPyIITEL, MOHOHA,
TPYIIIBL, UX 3a7aHNE C TOMOIIBIO TAOIUIIBI
Koamu. Mopdusmbl anredpandeckKux CUHCTEM.

DK3aMeH,
BONpOCH 26-37




IMoncucremsl. Tepmbl curHatypsl *.
[Toxcucrema, MOPOXKICHHAST MHOXKECTBOM, €€
crpykrypa. 2.2. Konrpysauuu, gpakrop-
anreOpbl, TeopeMa 0 roMmoMopdu3Me.
Mmuoroo6pasus. Teopema bupkroda.
Pemertku. Byness! anreoper. Teopema CtoyHa.
[TpuHOMI ABOHCTBEHHOCTH 1Sl OYJIEBBIX
anredp. byneso xoxnbno. Maeans! u GuiabTper
OyneBoit anreOpsl. 2.3. AnreOpbl OTHOIICHHH.
Pensumonnsie anre6pel. 3.1. Bugst u
cnoco0OsI 3a7anus rpados 3.2. PaccrosHue B
rpadax 3.3. [Inanapusie rpadsr 5.1.
DopMyItel anredpsl JIOTHKH, UX TaOIUIIBI
HUCTHHHOCTH. 5.2. ByneBsl GyHKINH, CIOCOOBI
nx 3ananus. [IpeacraBnerne OyIeBbIX
dhyaxuuit popmynamu. IM3bI0OHKTHBHBIC U
KOHBIOHKTUBHBIE HOPMaJbHBIE (DOPMBI.
Anroputm npusenenus popmynsl k JJTHD u
KH®. Cnioco6s! noctpoenust CIH® u
CKH®. 5.3. Anroputm KBaiitHa noctpoenus
MJIH®. Kapts! Kapno. [Tocrpoenne MJIHD
¢ nomoripio kapT Kapno. 5.4. Crioco0st
noctpoeHus noianHoMmoB JKerankuna. Kimacest
[Mocra. [TomHBIe crcTeMBI OyIIEBBIX (PYHKITHIA,
6azucsl. Jlornaeckue cetu. Peannzanus
OyneBbIX (DYHKIMH KOHTAKTHBIMH CXEMaMH U
CXeMaMH 13 QYHKIIMOHAIBHBIX 3JIEMEHTOB.

TIK.1/HHU 31. 3HATh METOIBI 1.1. MuoxectBa. OCHOBHBIE OIIEpPALIMU HaJ DK3aMeH,
CIIOCOOHOCTH CHCTEMHOIO aHalu3a |MHO)ecTBaMU 1.2. MHOKEeCTBO HaTypalbHBIX Bompocs! 38-48
BBINIOJIHATh gucen 1.3. MHo)xecTBa OMHAPHBIX

SKCIIEPUMEHTHI U oTHOmeHHH 2.1. Anredpandeckne CHCTEMBI.

HMHTEPIPETHPOBA Mopdusmsl anredpandeckux cuctem. 2.2.

Tb P€3yJIbTaThI IToncucremsl. Tepmsl cUTHATYpHI *.

10 IPOBEpKe IToncucremsl, MOPOXKICHHBIE MHOXKECTBAMHU.

KOPPEKTHOCTH U Konrpyauuum, pakrop-aireopsl. Pemerku.

addekTuBHOCTH Bynessr anreOpsr. 2.3. [lepecTaHOBKY U

peleHui MOJCTaHOBKU. ['pymIibsl MOJCTaHOBOK.

[IpencraBneHne MOACTAaHOBKY B BUJIE
MIPOM3BEICHUS TPAHCIIO3UINH. Pa3menmenns u
coueranus. CBoMicTBa OMHOMHAIBHBIX

ko3 dunneHToB. Pa3menieHns u coueTaHus ¢
nmoBTOpeHMsIMH. Pa3onenus. Meron
BKJIFOUEHUS U UCKiIroueHus. 3.1. Buanl u
cnocoOsI 3aanus rpados 3.2. PaccrosiHue B
rpadax 3.3. IlnanapHblie rpadsl

2. MeToaMKa OlleHKH 3TanoB (JopMUPOBAHUS KOMIIETEHIHIl B paMKaX AU CHUILINHBI.

[TpomexxyTouHas aTTecTanus M0 JMCHMIIJIMHE TIPOBOIUTCS B 2 ceMecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HarpaBJieH Ha OlleHKY cpopmupoBanHocTH KomreTenuuit OIIK.1, TTK.1/HH.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIMIA MPOBEPSETCS MPU MPOBEACHUHM MEPOIPUITHI TEKYILEro
KOHTPOJISI, YKa3aHHbBIX B TaOnuie pasjena 1.

B 2 cemecTpe 00s13aTeTBHBIM 3TAllOM TEKYIIEH aTTECTAIMH SIBIISIETCS KOHTpOIbHas padbota. TpeboBanus K
BBITTOJIHEHUIO KOHTPOJIBHOW paboThl, COCTaB W MpaBWiIa OLEHKH C(HOPMYIHpPOBAHBI B Macrnopre
KOHTPOJIbHOHN paboTHI.

OO01mue mpaBuiIa BHICTABJICHHSI OLIEHKH 10 TUCIUILINHE OMPEACIoTCs 0alIbHO-PEUTHHTOBON CUCTEMOH,
MIPUBEJICHHOM B paboyeil mporpaMMe y4eOHON TUCITUTITHBI.

Ha ocHoOBaHuM mpHUBeNEHHBIX Jajiee KPUTEPUEB MOXKHO CJlIeNaTh OOIIM BBIBOA O C(HOPMUPOBAHHOCTU
komrerennuii OIIK. 1, TIK.1/HU, 3a koTopsie OTBEUaeT NUCIUIUIMHA, HA PA3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETEeHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS PabOT HE OTBeYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIEp’KaHNe Kypca OCBOGHO YaCTHYHO, MPOOEIBl MOT'YT HOCHTh CYIIIECTBEHHBIH XapakKTep,



HEOOXOMMBIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajioM c(hopMUpOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii 0O0y4deHHs Y4eOHBIX 3a/JaHUM HE BBIIOJIHEHBI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLLIECTBEHHOI'O XapaKTepa,
HEOOXOMMBIEC MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHalOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIOJIHEHO, HEKOTOPHIC
BUJIBI 33/1aHUH BBITIOJHEHBI C OIMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIEp’KaHUE Kypca OCBOCHO IIOJHOCTBIO, 0€3 Mpo0esoB, HEKOTOpPbIE NMPAKTUYECKHE HAaBBIKH pabOThI C
OCBOCHHBIM MaTepHajoM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOyueHus
y4ueOHbIe 3aJ]aHHs BBINOJHEHBI, KAYECTBO BBITIOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHHUMAJIbHBIM
YHICIOM 0aJIOB, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 33JaHUI, BO3MOYKHO, COJIEPKAT OITHOKH.

IIpoaBuUHYTBIN. YPOBEHb BBIINOJHEHUS pabOT OTBEYAET BCEM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHUE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE PAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOrpaMMON OOy4YeHHs Yy4eOHBIC 3amaHUs
BBIIIOJTHEHBI, KQAYECTBO UX BBITIOJIHCHHUS OLICHCHO YU CJIOM 68,JIJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.



®denepaipbHOE TOCyIaPCTBEHHOE OI0HKETHOE 00Pa30BaTENFHOE YUPEKICHUE
BBICITIIETO 00pa30BaHUs
«HoBocHOupCcKUii TOCYAapCTBEHHBIN TEXHUUSCKUHA YHUBEPCUTET

Kadenpa anre6psl 1 MaTeMaTHYECKOM JIOTUKH
Kadenpa cucrem coopa u 06paboTKH JaHHBIX

HacnopT IK3aMCHA
M0 TUCHUIUIUHE «J[MCKpeTHas MaTeMaTuKay, 2 CEMECTp

1. Meroauka oleHKH

DOK3aMeH MpOBOAUTCS B IHUCbMEHHOM (opme, no Owieram . buner ¢opmupyercs mno
CIIeyIOIIEMY TIPaBUITy: TIEPBBIA BOIIPOC BBIOMpAETCs U3 JuarazoHa BonpocoB 1-25, BTopoii Bompoc
W3 Juana3oHa BompocoB 26-49 (crmcok BOMpocoB TpuBeACH HWke). B Xoxe sk3ameHa
IperoiaBaTesib BIPaBE 3a/1aBaTh CTYICHTY JIOMIOJTHUTEIBHBIE BOIIPOCKH M3 00IIero nepedns (1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCHBUPCKUI TOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
Qakynbrer ABTO

Buaer Ne
K 3K33.M€Hy 110 JUCIIUITJIINHEC <<I[I/ICKp€THa$I MaTECMaTUuKaA»)

1. Bonpoc 1
2. Bompoc 2.
3. Ilpaktuueckoe 3ananue 1 .
4. IlpakTuyeckoe 3ajaHue 2 .

YTBepxaato: 3aB. kKapeapoi noixHocTh, DO
(Toamuck)

(mata)

2. Kpurtepun onenkun

e OrBeT Ha DK3aMCHAIMOHHBIA OHWJIET CUYMTACTCS HEYA0BJIETBOPUTEIbHBIM, €CIIA CTYJICHT
PELIUT OJIHY 3a[1a4y UM OTBETUJI Ha OJIMH BOMpPOC, orieHka coctasiser 0-19 6annos..

* OrTBeT Ha 3K3aMCHAIMOHHBIN OWJIET 3aCYUTHIBACTCS Ha MOPOTOBOM YPOBHE, €CIIM CTYICHT
PEILIUT OJIHY 3aJ]a4y U OTBETHJI Ha OJIMH BOIIPOC, olleHKa coctapisieT 20-25 6annos.

* OrTBeT Ha ’K3aMEHAIMOHHBIN OWJICT 3aCUUTHIBACTCS Ha 0A30BOM YPOBHE, €CJTH CTYACHT PEITUT
JIBE 3a]1a4 WJIM OTBETHUJI HA J[BA BOIIPOCA, OI[EHKA COCTaBIseT 26-35 6an108.

* OTBeT Ha dK3aMCHAIIMOHHBIN OWJIET 3aCYUTHIBACTCS HA MPOABHUHYTOM YPOBHE, €CIIH CTYJCHT
pELIuT JIBE 3a/1a4 U OTBETHII Ha JiBa BOIPOCa, OlleHKa cocTaBiseT 36-40 bannos.

3. HIxkana ouneHku

B o01mmeii orneHke 1Mo AUCHHUIUIMHE YK3aMEHAIIMOHHbBIE 0AUTbl YYUTHIBAIOTCS B COOTBETCTBHUH C
npaBUiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBI, TPUBEIEHHBIMH B pabouyeil mporpamme
TUCIIAIUIVHEI.



4. Bompocsl K 5K3aMeHy N0 TUCHHMILIMHE «/[uckpeTHast MaTeMaTHKa»

1. MuoxxecTBa. OCHOBHBIE ONIEpAllMK HaJl MHOKECTBAMM U UX CBOWCTBA. Jlnarpammel Benna.
JlekapTOBO POU3BENECHUE MHOKECTB.

2. OTtHouieHus: 1 OMHAPHBIE OTHOLIEHUS, 00JIaCTh OINpeIeTIeH s, 00J1aCTh 3HAUEeHUs, OOpaTHbIE
otHoueHusd. [IpousBeieHrE OTHOLICHUH.

3. ®yakuun. UHBEKINY, CEOPBEKIIUU, OueKkuu. [ToHsATHEe ToCiIe1I0BaTEeIbHOCTH.

4. MHOX€eCTBO HaTypaJbHBIX YMcel. [[Ba moaxo/a K ONpeeaeHI0 MHOKECTBA HATYPaIbHbIX
yucen. Akcuomsl enexkunaa-Ileano. [IpuHimn MmareMaTun4eckoil HHAYKIIAH.

5. IlonsTue MomHOCTH MHOKecTBa. CpaBHeHue MontHocTel. Teopema Kantopa- bepHiureiina.
Onepauny HajJ KapJUHAJIbHBIMU YHCIIAMHU.

6. Koneunsle, cyeTHble, KOHTUHYaJIbHBIE MHOXKECTBA. MoIITHOCTD OyseaHa.

7. Matpuiisl OWHAPHBIX OTHOIICHUH, NX CBOMCTBA. CrieninanbHbie OMHAPHBIC OTHOIICHHUS.

8. OTHOIIEHHS] SKBUBAJICHTHOCTHU U pa3dueHusa. PakTop-MHOkecTBa. MaTpHila OTHOIICHUS
9KBUBAJIEHTHOCTH.

9. OTHoweHus nopsiaka. MakcuMasabHble U MUHUMAaJbHbIE, HAUOOIBIINN M HAMMEHbBIIUI
AJIEMEHTBI YaCTUYHO YIOPSA0YEHHOr0 MHOXecTBa. Jnarpammel Xacce. JIMHEHO U BIIOJHE
YIOPSA0YCHHBIE MHOXKECTBA.

10. Anrebpanueckue CUCTEMBI: ONpeesieHre U puMepsl. [IoHsATHE TOTYTrpyIIEl, MOHOH/IA,
TPYMIBL; 3aJJaHUE C MOMOIIBI0 Tabnuiel Kamu

11. Mopdusmsr anrebpandecKiux CHCTEM.

12. Tloncucremsl. Tepmbl curnatypsl . [loncuctema, nopoxaeHHas MHOKECTBOM, €€ CTPYKTypa.
13. Konrpysuiuu, paxtop-anreOpsl, TeOpemMa 0 roMOMOpPHU3MeE.

14. Pemetku.

15. Byness1 anre6psl. Teopema CroyHna. [IpuHINI TBORCTBEHHOCTH ISl OYJIEBBIX anreop.

16. byneBo KkoJbLIO.

17. Muoroo6pasus. Teopema bupkroda.

18. AnreOpsl OTHOIICHUH. PensinonHbIe areOphl.

19. Cucremsl cuncienus. [lepeBos urceln U3 0JJHON CUCTEMbI CYUCIICHHS B APYTYIO.

20. CriucouHoe npeacTaBieHue yucenl. ApudmeTnyeckue onepanuy HaJl CIIUCKaMH.

21. CBOMCTBO IETUMOCTH B KOJIBIIE IEJIBIX Uncen. Pazpemmmocts ypaBHeHUs ax+by=c.
Anroputm EBkina HaxoKaeHHs] HAUOOIBIIIETO OOIIEro AeTUTENs.

22. CymiecTBOBaHUE U €IUHCTBEHHOCTh HEMTPUBOAMMOTO PA3JIOKEHUS 1EITBIX YHCEIL.
beckoHeyHOCTh MHOKECTBA MPOCTHIX yKcen. Pemero DparocdeHna.

23. Kosnbl110 BeIYETOB 110 MOAY/II0 m. CyliecTBoBaHrE OOpaTHBIX 3IEMEHTOB, X HaXOXACHUE C
nomolnpo anropurma EBkinmnaa u manoit reopemsl Gepma.

24. PenieHre TMHEWHOTO ypaBHEeHUs 110 Moyito m. Kutaiickas Teopema 00 ocraTkax.

25. TouHble BBIYUCIICHUS, UCTIOIB3YIOIINE MOAYISIPHYIO apu(METUKY (caydail OJHOTO MOIYIIS).
26. TouHbIe BEIYUCIIECHUS, UCTIONB3YIOINE MHOTOMOIYIBHYIO apU(METUKY.

27. Bugsl u ciocoObl 3a1anus rpados.

28. Iloarpads! u yactu rpada. Onepanuu Haja rpadamu. n-MepHble KyOBbl.

29. MapmipyTbl, HUKIBI, 1IEeTH. JJOCTHKUMOCTD U CBA3HOCTH (MATPHUIIBI JOCTHKHUMOCTH,
KOHTPJIOCTUKUMOCTH, CBSI3BHOCTH).

30. Paccrosiaue B rpadax. LlenTpanpHbie U nepudepuiftHpie BEPITHHBIL.

31. B3emennoe paccrosiune. Anroputm @opaa-bennmana.

32. Crenenu BepuIuH. DWnepoBbl rpadbl, KB, HENH. AJITOPUTM HOCTPOCHHUS diiiepoBa
KA.

33. T'amunbToHOBBI Tpadsl. [TocTaHOBKA 3a/1a4lt KOMMUBOSIKEPA.

34. JlepeBbs, neca. OctoBsl rpadoB. LlukioMaTuueckoe 4uciao, KOpaHr. AJTOPUTM MOCTPOSHUS
0CTOBa MUHUMAIILHOTO Beca. O0xop! rpad)oB Mo TIyOrHE U MUPHUHE.

35. YnopsinoueHHble U OMHApHBIE JEPEBbsI, COOTBETCTBUE MEXKY HUMHU.

36. dynnaMeHTaNbHbIE [IUKIBI, pa3pe3bl. MaTpuilbl GyHIaMEHTAIbHBIX [TUKIIOB, Pa3pe30B.

37. Packpacka rpados. Ilnanapusie rpagpsi.

38. ®opmybl anreOpbl TOTUKU, UX TAOIUIBI HICTUHHOCTH.



39. byneBs! pyHkIuu, cnocoOs! ux 3ananus. [IpeacraBienue OyneBbIx GyHKIUN HopmMyIamu.
40. DKBUBaJIEHTHOCTH (POPMYIL

41. IsyxaneMeHTHas OyseBa anreopa. Anredpa OyneBbix GyHKIUN. DakTop-anredpa anreOps
dbopmyL.

42. JIu3bIOHKTUBHBIE U KOHBIOHKTUBHbBIE HOPMaJIbHBIE (DOPMBI. AJITOPUTM MPUBEACHUS
dopmynsl k JJHO u KHO.

43. Teopema Illennona. Teopema o pyHkrmonanbHoi ostHOTE. Crioco6s! noctpoeHust CJIH® u
CKH®.

44. UMnMKaHThl, IPOCThIe UMILTUKAHThI. COKpallleHHbIE, TYTUKOBbIE, MUHUMAJIbHbIE
HOopMasibHBIE (hopmbl. AnroputMm KBaitna noctpoenuss MIIHO®.

45. Kaptst Kapno. I[Toctpoenne MJIH® ¢ nomombsio kapt Kapho.

46. [Ipunnun nBoiictBeHHOCTH. CaMOIBONCTBEHHBIE () YHKIIUH.

47. Teopema Kerankuna. Crioco6bl moctpoenus monuHoMoB JKerankuna. JlnHeliHsie GyHKINH.
48. Kmaccel ITocrta. ITomabie cuctemsl OyneBbix ¢pyHkuuid. Teopema [Tocra. ba3ucer.

49. Jlornueckue cetu. Peanuszanus OyneBbIX GyHKINUNA KOHTAKTHBIMU CXEMaMHU M CXeMaMH U3
(GyHKIIMOHATIBHBIX 3JIEMEHTOB.



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET
Kadenpa aBromaTuku
Kadenpa anreGpsr 1 MaTeMaTH4eCKON JTOTHKH

IMacnopT KOHTPOJILHOM PAdOTHI

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

1. MeToanka oneHKH

Kontponbnas padora Ne 1 mpoBoautcs o Teme «JIeMEHThl TEOPUU MHOXKECTB» U BKIIIOUAET
6 3amanuii. KontponbHas pabora Ne 2 MpPOBOAMTCS MO TeMe «AJTeOpandecKHe CHCTEMBI,

BKJIFOYAET S5 3agaHnii. BEIMOMHIETCSI MUCEMEHHO.

2. Kpurtepun onenku

Kaxnoe 3amanue KOHTpoibHON pabdorel Ne 1 omenumBaercs B 5 Oamno. Kaxknoe 3amanme
KOHTPOJIbHOM paboThl Ne 2 orieHHBaeTcs B 6 6aios.

KonTponbHas paboTa CUMTAETCS HEBBIMOJHEHHOW, €CIM PEIICHO OJHO WJIM JBa 3aJaHUS.
Orenka cocrasiseT 0-14 6aymios.

Pabora BEITIONTHEHA HA MOPOTOBOM YPOBHE, €CITM pelieHO Tpu 3anaHus. OleHKa COCTABIISET
15-20 6amos.

Pabota BrinonHeHa Ha 6Ga30BOM YPOBHE, €CJIM PEIICHO YeThIpe 3a1anus. OneHka COCTaBsIeT
21-24 6amnnos.

Pabota cunTaercs BBINIOJHEHHONW HA MPOABHHYTOM YPOBHE, €CIIM PEHICHO IATh WJIM IIECTh
3amanmii. Ouenka cocrasisieT 25-30 6amos.

3. HIkana oueHKH

B oOmeil onenke mno aucuMiiiMHe Oayuibl 3a KOHTPOJIBHYIO pPabOTy YYUTHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTHHIOBOM CHCTEMBI, NPHUBEIEHHBIMU B paboueit
poTpaMMe JUCIUTUINHBL.

4. Tlpumep BapHAaHTAa KOHTPOJIbHOMH padoThl

I IeMeHTEI TeOpHHE MHERECTE

1. oz orwomenstt P={(x,y) B2 |r=¢yfln Q= {(z,0) =B | z-y = 0}
nafitn Pod), Qo P, PoPa P!

2 Ivers A B B — KoHesiLie MECGKCCTEA MOIURCTE 71 00 COoTReTCTBCHNG,
Huiirmn:
a) e OHHAPHLIY OTHHIeNAD Med Ty weMenTaMi Miosccts A o B
0 e dovisandi s A w5
E) IR0 gEbermpil o A B B:
r) Treae Gneknpi nz A 5 B

3. osacan Tl COeIy R SN BAICH THOC T

Al AxB~Bx A 6)(Ax B)Y ~ A% =« B

. dnkacaTh, 9T
a) eeam A KOHeaHoe MEoEecT, 5B I HOERCCT G MHOHec T A,
Tib MIGHECTRG H KOMeTTH;
6) ecom Ay, ... A, KOHETHREIE MHEGHOCTRL, TO MEsHee TR A, LA,
H A ®... x4, KoHednLl.

5, dowkszars, 910 emmm A — cHeTHOR MEGKReCTEG, B — KoHevYH0e MEGKecT D

To MEmEecTEe A Y B cueTHo

G. ,Jl!'l-:,:l. WLTl, YT0 GEUTEH MO .-I._. 1 £ W, CYCTHL, TO MUGHCCTRO | -1.

CHETHO



AnrefpamgecKkEe CHCTeMEI

L.

o

Onpegenenst 1 va MmaoxecTsax N, Z, 2L = {2n |n € E}, 22+ 1= {Zn+ 1|
neZ}, QQ\ {0}, R R ={aeR|a >0} B\ {0} uC crexyonme onepanun:

al (a,b)— a4+

6) (a.b)—=a—=h

8| (a,b) — a-b

r) (a,b) — ;

a) (a,b) — &2

e) (a,b) — vab;

&) (a,b) — ab— ba;
3) (a.b) — min{a, b};

u) (a,b} = max{a,b};
]

1

K) (a.b) — a
a) (a,. b} — a?

VeranoBnTs, o0pasyor 1 anredpsl clleyompe cHeTeMEl:

a) (wi+.—): 6) (Z;:,-) B) (Ri-,— 1 —21),

OfozpaunyM vepes F  smHomecTBo (DYHKIN, IeHCTBYVIONINX HA MHOMecTBe A.

Ofpasyer an cuctema (F; o) a) noayrpyuny, 6) mosowt, 8) rpymy?

[ocTpous  wzomopdmam emerem  ({1,2,3,4}): {(1,3), (1,4), (4,2), (3,2}
u {{a, b e d}; {(b.a), (e.b), (e.d), (d.a)}). Hocrponrs Bee rosomopdstnie ofpaznl
VKA3IAHHBIX CHCTEM.

. [ocTponTh BeeBoaMOMHEIE MONMAPHO HEHM30MOP(HLIE IPYIIEL ¢ IBYX-, TPeX= H 1é-

TEIPEXSNEMEHTHEIME HOCHTETAMH.



