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MecTo AucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, BapratneHas
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ABT, npotokon 3acefaHna Kadegpbl Ne10/1 ot 20.06.2017
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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:

36. 3HaTb 6a30Bble MONOXKEHWS (DyHAAMEHTANIbHBIX Pa3Ae/ioB MaTeMaTNKN B 06beMe, HEO6XOAMMOM Ans
BNafeHNs MaTeMaTU4eCKMM annapaToM s 06paboTKm MHAOopMaLIMKM U aHann3a JaHHbIX B 061acTy
NPOGeCCMOHANbHOI AEATENLHOCTY

37. 3HaTb YHMBEPCA/ILHOCTb MATEMATMYECKUX METO/O0B B MO3HAHWM OKPY)XAIOLLETO MUpa

y2. YMETb UCNOJ/1b30BaTb 3/IEMEHTHI MaTeMaTNYeCKoi NOTNKN ANA NOCTPOEHUA cy>|<,quV||7| N NX [OKa3aTENIbCTB

y3. yMeTb MPUMEHATb OCHOBHbIE METO/bI MAaTEMATUYECKOrO annapara B MaTeMaT4eckKnx MOAENsiX 06bEKTOB U1
MpoLEeccoB

Komnemenyun @roc: I11K.1

CHOCOGHOCTD BHIMOIHATH IKCIEPHMEHTHI HA JIefICTBYIOINNX 00HeKTAX [0 33JAHHBIM METOHKAM H
0GpabaTnIBATH Pe3YILTATHI ¢ MPAMEHEHHEM COBPEMEHHBIX HHPOPMATMOHHBIX TEXHOJIOI M H TeXHHYECKHX
CPEICTB; ¢ Hachu C/1eOVIOMUX Pe3YTbMAnO0e 00y UeHUN:

34. 3HaTb CNOCOObI OLEHNBaHNA ajEKBATHOCTU MaTEMaTUYECKUX MO,CI,e]'IEI\/’I PeasibHbIM 06beKTaM ynpaBNeHNA

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUSA GUCUUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbI OpraHusaunm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

[VCKpeTHaa maTemaTuKa

OrK.1.36 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00beME,
Heob6X0ANMOM /1A BN1afeHUsi MaTeMaTUYeCcKMM annapaTom A1t 06paboTKM NHpopMaunmn 1
aHann3a faHHbIX B 0611aCTV NPOGeCCMOHaIbHOWN AeATENBHOCTH

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

Tpe icTaBIIeHui CamocTosTenbHas pa6oTa

2.0 MaTeMaTHIECKOM MOJIEIIHPOBaHUUI Nekunn; MNpakTnyeckme 3aHATUS;
CamocTtosaTenbHas pa60Ta

MK.1.34 3HaTb CNOCO6bI OLEHUBAHWUSI aA€KBATHOCTM MaTeMaTUYECKUX Mofeneli peasibHbIM
06bEKTaM ynpaB/eHns

3.0CHOBHEIE TIOHSATHA U METOJIBI TUCKPETHON MaTeMaTHKH | Nekumn; MpakTUYecKme 3aHATUS

OrK.1.36 3HaTb 6a30Bble MOIOXKEHNSA (PYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00beME,
Heob6X0AMMOM /1A BNafeHNsi MaTeMaTUYecKMM annapaTom A1t 06paboTKM UHpopMaunm 1
aHann3a faHHbIX B 0611aCTV NPOGeCCMOHaIbHOWN AeATENBbHOCTH

4.MaTeMaTHICCKHE MOJIEITH IPOCTEHINAX CHOTEM U IPOLIECCOB €CTECTBOZHAHMI U | JleKumu; MpaKTUYeCKMe 3aHATUS
TeXHUKU

OrlNMK.1.37 3HaTb YHMBEPCaIbHOCTb MaTeMaTUYECKUX METOAOB B MO3HaHUN OKPYXXatoLLEro
Mupa

5.¥CTIONIB30BaTh OCHOBHBIE TIOHSITUSI 1 METO I ,Z[I/ICI(pCTHOﬁ MaTEMaTHUKH ﬂeKU'MM; npaKTMqECKme 3aHATUNA
6.CTpOHTI> MaTEMAaTHICCKHUEC MO JCITH HpOCTef/‘IHIHX CHUCTEM U MIPONECCOB ﬂeKU'MM; rlpaKTMqECKme 3aHATUA,
€CTCCTBO3HAHUS U TCXHHUKUA CamocToaTeNbHas pa60Ta

7.Hp()BO,I[I/ITB He()6XOZ[I/HVHJIe pacHueTsl B paMKaXx IIOCTPOCHMA MOIEIIN ﬂeKU'MM; npaKTMLIeCKme 3aHATUA,

CamocTosTenbHas paboTa

s‘yHOTpe6JIeHHH MaTeMaTHIeCKON CUMBOJIUKHA JUISL BBIPAK CHUSI KOJIUYICCTBEHHBIX U _ﬂeKU'MM; npaKTML]eCKme 3aHATUA,
KadeCTBEHHEBIX OTHOIIECHUM 00HLEKTOB CamocToaTensHas pa6OTa

OlK.1.y2 ymeTb UCNO/b30BaTb 3/1eEMEHTbI MaTeEMaTMYECKOW /TOFTMKW [/151 NOCTPOEHUS
CYXKEHWUI 1 UX NOKA3aTeNbCTB

9 HCIOTB30BaHUS OCHOBHBIX I[IpUEMOB CTaTHCTUYECKOU 06132160TI(I/I ﬂeKU'I/M; npaKTVNeCKme 3aHATUA,
SKCIICpHMEHTAIIBLHBIX JaHHBIX CamocTosTenbHas paboTa




10.paboThl ¢ oneparusIMu Hajl alnreOpantIecKiuMI CHCTEMaMU

Nekunn; MNpakTuyeckme 3aHATUS;
CamocToaTenbHast paboTta

11 xoxupoBaHMs OMHAPHBIX OTHOIMICHUH

[NpakTnyecKme 3aHATUA

12 mccrejoBaHEs MOJIEIeH ¢ yIeTOM UX HEPapXUIecKOd CTPYKTYPEL U OLIEHKOR
IIpeJIe]IOB IIPUMEHUMOCTH IIOJTYUYEHHLIX PE3YIIbTaTOB

Nekumu; MNpaKTUYecKme 3aHATUA

OlNK.1.y3 ymeTb NPUMEHATbL OCHOBHbIE METOALI MaTeEMaTUYEeCKOro anrnaparta B
MaTemMaTUYeCKNX MOAENSAX 06LEKTOB 1 MPOLIECCOB

13.HpH1VIeH5ITB OCHOBHBIC METOIbI MaTEMaTHICCKOI'O aIlriapaTa

|I'IeKLw|v|; MpakKTnyecKmne 3aHaTUA

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNAnHbI

Tabnuua 3.1
CcbIfIKN Ha
o AKTUBHbIE
TeMbl Nekunm (hopMbI, uac Yacbl | pesynbTatbl YyebHasa fesaTe/IbHOCTb
PME, ' 0byyeHus
CemecTp: 2
AupakTudeckasa eguHuua: Teopusa MHOXECTB.
1. 1.1. MHoxecTtBa. OCHOBHbIe
ornepauun Hag MHOXeCTBamu
1.2. MHOXeCTBO HaTypasibHbIX
yp 4 8 1,2,3
yucen
1.3. MHOXecTBa GMHapHbIX
OTHOLUEHW
AnpakTndeckasn egnuHmua: Anrebpanyeckme CUCTEMbI
2.1. Anrebpanyeckune CUCTEMbI:
4. 2.1. Anrebpanyeckne CUCTEMbI: onpe eﬂ(EH[l)/Iel/I ——
onpeaeneHve n npumepsl. MNoHATUe |_|OFI’-IFI'£'|'I'I/IG HOMVT pnnb|p '
noayrpynnsl, MOHOUAA, rpynribl, MOHOWIA. {1% mx’a aHMe
NX 3afjaHne C MOMOLLLbIO TabnnLbI HOMO 'CLK’) 2’6”” ’bl Kai?ﬂ
Kanu. Mopgusmbl anredbpanyeckmx Mo (b”;wbl anreg amqeckmx
cuctem. Moacuctembl. Tepmbl P P
curHaTypbl *. MogcucTema cucteMm. Moacuctemsl. Tepmbl
: ' curHatypsbl *. lNoacucrema,

NMOPOXXAEeHHAA MHOXECTBOM, ee yp A
CTPYKTYpa NMOPOXXAeHHAA MHOXECTBOM, ee

: CTPYKTYypa.
2.2. KOHrpyaHuum,

PYSHL 0 4 |10,13,2,3,5,9(2.2. KoHrpysHumm,

(hakTOp-anrebpbl, Teopema o
romomopmsme. MHoroobpasus.
Teopema bupkroda. PeLeTku.
byneBbl anrebpbl. Teopema
CroyHa. MpuHLmMn
[BOVCTBEHHOCTU ANs ByNeBbIX
anre6p. byneso KonbLo. Naeansl n
(hMNbTPbI 6yNEBO anrebpbl.

2.3. Anre6pbl OTHOLLEHWIA.
PenaunoHHbIe anrebpsbl.

(hakTOp-anrebpsbl, Teopema o
romomopmsme. MHoroobpasus.
Teopema bupkroga. PeLleTKN.
byneBbl anrebpbl. Teopema
CroyHa. MpuHumMn
ABONCTBEHHOCTMN N5 ByNeBbIX
anredp. byneso KonbLo. Naeansbl
1 hnnbTpbl ByneBoit anredpbl.
2.3. Anre6pbl OTHOLLIEHWIA.
PensumoHHble anrebpsbl.

AnpakTnyeckas eamHnLa: KoMnbloTepHasi apugpmeTuKa

2. 2.1. CncteMbl ucumMcneHns

2.2. PelleHne NnMHenHoro 4 8 13,4,5,6,7
ypaBHeHWs Mo MOLY 0 m.

OnpakTndeckas eguHuua: Teopusa rpados

3. 3.1. Buabl 1 cnocobbl 3agaHns

rpacos 4 10 12,8,9

3.2. PaccTosiHVe B rpagax
3.3. MnaHapHsble rpadsl

AvpakTnyeckas eanHuua: Anreépa fnormku




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,

MPOCTBIE MMMAMKAHTbI 0 6 1,13, 2, 3,4, 5, |npocTble UMMNNKAHTBI.
COKDALLIGHHbIE TyI'II/IK(.)BbIe 7,9 CoKpalLeHHbIe, TYNUKOBbLIE,
MWHUW-Ma/lbHble 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® ¢
NMOMOLLbI0 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!
MOCTPOEHUSA NOIMHOMOB 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
AKTUBHbIE Cebl/ki Ha
TeMbl NPaKTUYECKUX 3aHATUI hopMbl, uac Uacbl | pesynbTathbl YuyebHasa gesaTesIbHOCTb
' ' 0by4eHus
CemecTp: 2
OupakTundeckasa eguHmua: Teopus MHOXECTB.
1. 1.1. MHoxXecTBa. OCHOBHbIe
ornepa.mun Hag MHOXeCcTBaMm
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, 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 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 eamHnLa: KoMnbloTepHast apugmeTuKa

2. 2.1. CncteMbl UcUmMcneHns

2.2. PelleHne NMHenHoro 4 10 13,4,5,6,7
ypaBHEHWS MO MOAY/0 M.
AunpakTnyeckasn eguHuua: Teopus rpaos
3. 3.1. Buabl 1 cnocobbl 3aaaHns
rpagos
3.2. PaccTosiHVe B rpagax 0 8 12,8,9
3.3. MnaHapHsble rpadsl
AnpakTndeckasn egnuHumua: Anrebpa ornku
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.
[IV3bIOHKTHBHBIE U [N3bIOHKTUBHbIE U
KOHBIOHKTVBHbIE HOPMA/bHbIE KOHBHOHKTUBHbIE HOPMa/lbHble
(hOpMbl. ANTOPUTM MPUBEEHIS (hopMbl. ANTOPUTM NPUBELEHMS
hopmyiel K AHD 1 KHD. thopmynbl K AHD 1 KHD.
Croco6bl No-cTpoeHms CH® 1 Cnocobbl no-ctpoeHns CAH® n
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‘Iop,r0TosKa 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

[eAaTensHOCTb H(opMaLMOHHO-KOMMYHWKALMOHHbIE TEXHOOM

MHopmmpoBaHue Moptan HI'TY

6. MpaBunna aTTecTauum oby4varoLmMxcs rno y4ebHom gucumninHe

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane 1 15-ypoBHeBoi ECTS.

KpaTkast nHthopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUbI AeSATENbHOCTY 00y4YatoLLmXcs 62 MakcumanbHbI 6ann
CemecTp: 2
Koumponwvnwie pabonvi: 30 60

KoHTponupytoLmne Matepuanbl NPUBOAATCS B "[MCKpeTHaA MaTeMaTika [Dn1eKTPOHHbIN pecypc] : 3neKTPOHHbINA y4ebHO-MeToAnuecKniA komnnekc / E. B. OBUMHHMKOBA,
A. B. Apmees, C. B. Cygonnatos, W. [l. YepHbix ; HoBOCKG. roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000152269. - 3ar/. ¢ 3KpaHa."

Oxzamen:

KoHTponupytoLmne MaTepuanbl NpUBOAATCS B “[MCKPeTHas MaTeMaTika [DneKTPOHHbIN pecypc] : 3MeKTPOHHbINA y4e6HO-MeToAnYeCKNiA komnnekc / E. B. OBYMHHMKOBA,
. B. Apmees, C. B. Cygonnatos, W. [l. YepHbix ; HoBOCKG. roc. TexH. yH-T. - HoBocubumpck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000152269. - 3arn. ¢ 3kpaHa."




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
LV KOHTP. SK3ameH
droc pa6.
36. 3HaTb 6a30Bble MONOXKEHWA (DyHLAMEHTA/IbHBIX Pa3Ae/ioB MaTeMaTUKN B 06beMe,
OlK.1 |Heo6xoaMMOM A1 BNajeHUs MaTeMaTUyYecK M annapaTom Ans o6paboTku MHgpopmalum 1 + +
aHanu3a jaHHbIX B 061acTi NpogecCoHaNbHON AeATeNbHOCTM
37. 3HaTb YHMBEPCA/IbHOCTb MaTeEMaTUYECKUX METOA0B B MO3HAHMMN OKPY>KatoLLLEro Mupa + +
Y2. yMeTb UCMO0/b30BATb 3/IEMEHTbI MaTEMaTUYECKON NIOTMKW 15 NOCTPOEHUSA CYXAEHWIA 1 +
NX [JOKa3aTenbCTB
y3. yMeTb NPUMEHSATb OCHOBHbIE METOAbI MaTeMATUYECKOro annapara B MaTeMaTnyYecKnx +
MOZeNsX 00beKTOB U MPOLECCOB
K1 34. 3HaTb CNOCOObLI OLEHNBAHMNA 3fleKBATHOCTM MaTeMaTUUYECKUX MOZENeR peanbHbIM +
"~ | obbekTaM ynpasneHns

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

1. Cynonnaros C. B. JluckperHas MmaremaTtvka : y4eOHUK JJisi BYy30B 10 TEXHHYECKHUM

7. lutepatypa
OcHoBHas nMTepaTypa

cnermansHocTsM / C. B. Cynornaros, E. B. OpunanukoBa ; HoBocu6. roc. TexH. yH-T. - M., 2007.

-255¢.

. HJL.

[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 obecrneyeHue

8.1 MeToanyeckoe obecneyeHne

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

8.2 CneumannsnpoBaHHOe NpPorpamMmmHoe obecrneyeHme

1 Windows




2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

Mpe3eHTaLMOHHOe 060pYyA0BaHME

Ne

HanmeHoBaHue

Ha3HauyeHue

1

Mpe3eHTaUMOHHOEe 060pyA0BaHNE
(MynbTUMeANa-NPOEKTOP, 3KPaH, KOMMbIOTEP
18 ynpaBaeHus)

lMpe3eHTaLMOHHOe 060py0BaHMe
MCNONb3yeTCs ANs NPeACTaBNeHUS
NEKLMOHHOI0 MaTepuana.
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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
ITanbl OLEHKH KOMIeTeHIHii
Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitus
Popmupyembre KOMIIeTeH UMt Tembl TeKyuero IIpomeikyTounas
KOMIETEHIINH (3HAHUSA, yMeHHs1, KOHTPOJISA aTTecranus (IK3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u op.)
OIIK.1 cnocobHOCTH |36. 3HATH 6a30BbIC 1.1. MHOXecTBa. OCHOBHBIE KontpombHsle DK3aMeH, Bonpock 1-
IpPEeCTaBIATh MIOJIOKEHHUS OTlepaLuy HaJ MHOXXECTBaMU paborsl, 3anaun 1-4 |12
aJIeKBaTHYIO ¢bynnamenTanbHeIX | 1.2. MHOXECTBO HaTypaibHbBIX
COBPEMEHHOMY pa3znenos yucen 1.3. MuoxecTBa
YPOBHIO 3HAHUH MaTeMaTHKU B OMHapHBIX OTHOWIEHUIT 2.1.
HAYYHYIO KapTUHY  |00beMe, Cucrembl ucumucyieHus 2.2.
MHpa Ha OCHOBE HeoOxoxnMmoM [yt |Pemenne nuHeHOTO ypaBHEHNS
3HAHMS OCHOBHBIX BIIAJICHUS o Moxyito M. 5.1. dopmyisl
TIOJIO’KCHUH, 32aKOHOB | MaTeMaTHIECKIM anreOpsl JIOTHKH, X TaOJINIIBI
¥ METO/IOB anmapaToM Iist UCTHHHOCTH. ByneBsl pyHKINH,
€CTECTBEHHBIX HAyK |00paboTKH CIIOCOOBI UX 3a/laHH.
¥ MaTeMaTHUKH nHdopmanuu n [IpencraBnenue OyneBBIX
aHaJM3a JaHHBIX B ¢byHknuit popmynamu. 5.2.
o0actu JIM3bIOHKTUBHBIC U
podeCCHOHANBLHON | KOHBIOHKTUBHBIE HOPMAJIbHBIE
JIesITeIbHOCTU (opMBL. ANITOPUTM NPHUBEACHUS
¢dopmynsl k IHO u KHO.
Teopewmsl Lllennona. Teopema o
(YHKIIMOHAIEHOHN TTOJTHOTE.
Cmoco0s1 moctpoerns CAH® u
CKH®. 5.3. JIByxaneMeHTHas
OyneBa anrebpa. Anredpa
OyneBbIX GpyHKIUH. DakTop-
anrebpa anreopsl GopMyIL.
MMnnukaHThl, IPOCTHIE
UMIUTHKAHTHI. COKpalleHHbIE,
TYNHKOBbIE, MUHU-MaJIbHbIE
HOPMaJIbHbIE (POPMBI.
AnroputMm KBaitHa moctpoe-Hus
MIH®. Kaptet Kapho.
Hoctpoenne MIAH® ¢
nomousio kapT Kapno. 5.4.
[IpuHMnI JBONCTBEHHOCTH.
CamopBoWicTBEHHbIE (DYHKIIUH.
Teopema Xerankuna. Crioco6bt
MTOCTPOSHHS TOJTMHOMOB
Kerankuna. JIunelinele
¢yaxunn. Kimaccesr ITocra.
[TomHBIe cucTeMBI OYyIEBBIX
¢yHkuni, 6asucel. Jlormueckue
cetu. Peanmmzanust OyneBbIx
(YHKIMH KOHTaKTHBIMU
CXE€MaMH U CXEeMaMHU U3
(YHKIOHAJIBHBIX AJIEMEHTOB.
OIIK.1 37. 3HaTh 2.1. Anredpandeckue cuctemsl. |KoHTposbHBIE Ok3ameH, Bonpocs! 13-
YHHUBEPCAIbHOCTb Mop-¢pu3mbl anredpandeckux  (paboTsl, 3axauu 5-6 |26
MaTeMaTHYECKUX cucreMm. 2.2. IToncucteMsl.
METOJIOB B MMO3HaHUM |TepMbl curHaTypsl *.
okpyxatomtero mupa |ITogcucremsl, HOpoKAEHHbIE
MHOXecT-BaMH. KoHrpysHimmy,
(haktop-anreOprl. PemeTky.
ByneBs! anreOper. 2.3.
IlepecTaHOBKH U MOJICTAHOBKH.




I'pynmsl noacTaHOBOK.
IIpencraBneHne MOACTaHOBKH B
BHUJIE TIPOU3BEIICHHS
TpaHcno3uiuii. Pazmenienus u
couera-HusA. CBoiicTBa
OMHOMHANBHEIX K03(hhu-
nueHToB. Pasmenienus u
COYETaHUS C TIOBTOPEHUSIMH.
Pa30uenus. Metoj BKIIIOUEHUS
U ucKitoyeHus. 2.1.
AnreOpanyecKknue CUCTEMBI:
OTIpeJIeJIeHNE U IPUMEPBHI.
[NonsTHe MOMYTPpYNIIEI,
MOHOW/A, TPYIIIBI, UX 3alaHHE C
MOMOIIBI0 Ta0auIEl Ko,
Mopo¢usmsr anredpanaeckux
cucteM. [loacucremel. Tepmbl
curHatyps! *. [Toncucrema,
MOPO’KAECHHAsI MHOYKECTBOM, €€
cTpyktypa. 2.2. KonrpysHuuu,
(axTop-anreOpbl, TEOpEMa O
romomopdusme. MHOrooOpaszus.
Teopema bupkroda. Pemerku.
Bynessr anredpsl. Teopema
Croyna. IlpuHuun
JIBOMCTBEHHOCTH /151 OYJIEBBIX
anredp. byneso kombIto.
Wneanst 1 GuibTpsl OyneBoid
anreOpel. 2.3. AnreOpsl
OTHOLICHUH. PensanyonHnbie
anre6pel. 2.1. CucteMbl
ucuucieHus 2.2. Pemenue
JIMHEIHOT'O YpaBHEHHUs 110
moaymo M. 3.1. Buaer u
croco0sl 3aanus rpados 3.2.
Paccrosame B rpadax 3.3.
[Tmanapasie rpadst 5.1.
@dopmyel anreOpsl JIOTHKH, HX
TaOnuIB! HICTHHHOCTH. BynieBsl
(GyHKIHH, CITIOCOOBI UX 3aJaHHS.
[IpencraBnenune OyyneBBIX
¢byukumii popmynamu. 5.2.
JM3bIOHKTUBHBIE U
KOHBIOHKTUBHbIE HOPMaJIbHbIE
(opMBI. ANITOPUTM NIPUBEICHUS
¢dbopmynst k IHO u KHO.
Teopewmsl Lllennona. Teopema o
(YHKIIMOHAIEHOH TTOJTHOTE.
Cnoco6s1 noctpoenus CAH® u
CKH®. 5.3. [IByxaneMeHTHas
OyneBa anredpa. Anredpa
OyneBbIx GyHKIMH. PakTop-
anredpa anredpsl popmy.
VIMIIMKaHTBI, IPOCTHIE
umIukaHTel. COKpalieHHbIe,
TYIHKOBbIE, MUHU-MaJIbHbIE
HOpMaJIbHBIE (POPMEI.
AnropurMm KBaiina noctpoe-Hus
MIH®. Kapts! KapHo.
Ioctpoenne MJIHD ¢
nomMolusko kapt Kapro. 5.4.
[IpuHMT JBONCTBEHHOCTH.
CamoBoWicTBEHHbIE (DYHKIIUH.
Teopema XKeranknna. CriocoOb
TIOCTPOEHHS TIOJINHOMOB
Kerankuna. JIunerinsie
¢dynkuu. Kimaccsr [TocTa.
ITonHbIE cucTEMBI OyNEeBBIX




¢yHkmi, 6asucel. Jlornueckue
cetu. Peanmmzanust 6yneBbIx
(GyHKIMH KOHTAaKTHBIMH
CXEMaMH U CXeMaMHt U3
(YHKIIOHATBHBIX JIEMEHTOB.
5.1. @opmyitsl anreOpsl TOTHKH,
UX TaOJIUIBI NCTUHHOCTH. 5.2.
Byness! pyHknmu, ciocoOsr ux
3aganust. [Ipencrasienue
OyneBbIX QYHKIMH GopMymnamu.
JM3BIOHKTHUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE
(opMBIL. ANTTOPUTM TIPHUBEICHUS
¢dopmynsl k JJHO u KHO.
Cmoco06s1 mo-ctpoerust CIH® u
CKH®. 5.3. AnroputMm KBaiina
noctpoenust MJIH®. Kaptel
Kapno. [Toctpoerne MIAH® ¢
nomoIneko kapt Kapro. 5.4.
Cnoco0bI mocTpoeHus
nonuHOMOB JKerankuHa.
Knaccsl ITocra. ITonusie
CHCTEMBI OYJIEBBIX (DYHKIIHH,
6a3nucel. Jlornueckue ceTH.
Peanmzanus OyneBBIX QyHKITHIA
KOHTaKTHBIMU CXEMaMH H CXe-
MaMH 13 (PyHKIMOHAIBHBIX
JJIEMEHTOB.

OIIK.1

y2. yMETh
HCII0JIb30BATh
3JIEMEHTHI
MaTeMaTH4eCKOH
JIOTUKH IS
TIOCTPOCHHUS
CYXKACHUH U UX
JI0Ka3aTeNbCTB

1.1. MHoxectBa. OCHOBHBIE
OTIepanil HaJl MHOXKECTBAMHU
1.2. MHOX€eCTBO HATypaJbHBIX
gmcen 1.3. MHoxecTBa
OMHAPHBIX OTHOIICHHUH 2.1.
AJsreOpanyecKie CHCTEMBI.
Mop-¢hu3mbl anredbpandeckux
cucrem. 2.2. [ToncucreMsl.
TepMbr curHATYpHI *.
[oxcucremsl, MOPOXKICHHBIC
MHOXecT-BaMu. KoHrpysHITUH,
(akTop-anredpsl. PemeTkm.
Bynessr anreoper. 2.3.
[lepecTaHOBKY ¥ MOJICTAHOBKH.
I'pynmsl DOoACTaHOBOK.
IIpencraBnexHue MoACTaHOBKHU B
BHUJI€ IPOU3BEICHUS
TpaHcro3uuuil. Pazmenienus u
coyera-HusA. CBoiicTBa
OMHOMMANBHBIX K03(hhu-
nueHToB. Pa3Merienus u
COYETaHUs C NOBTOPEHUSIMU.
Paszbuenus. MeToJ1 BKITFOUCHHS
U uckiaroueHus. 2.1.
AnreOpanyecKkre CUCTEMBI:
OTIpeJieNIeHNe U TIPUMEPHI.
[oHsiTHE TOMYTPYIIIIbI,
MOHOM/1a, TPYIIIBL, UX 33JaHUE C
roMo1bko Tabmmier Kamm.
Mopduszmsbr anredpandecKkux
cucteM. [loncucremsl. Tepmbl
cur"atypsl *. [Toncucrema,
MOPOKAECHHAsI MHOKECTBOM, €€
cTpyktypa. 2.2. Konrpysnuuu,
(axTop-anreOpsl, TEOpEMa 0
romomopdusme. MHOrooOpazus.
Teopema bupkroga. Pemerku.
ByneBsr anredpsl. Teopema
Croyna. ITpuHIumn
JTBOWCTBEHHOCTH JJIs1 OyJIEBBIX

DK3aMeH, BOIIPOCH 27-
36




anre6p. byneBo konbIo.
Wneansr u puisTpsl OyneBoi
anreOpsl. 2.3. AnreOpsl
OTHOIIEHMH. PensiioHHbIe
anreopsl. 3.1. Bugsl u cioco6sl
3amanus rpagos 3.2,
Paccrosaue B rpadax 3.3.
[Tnanapusie rpader 5.1.
®dopmybl anreOpsl JIOTHKH, HX
TaOIUIBI UCTUHHOCTU. 5.2.
Byness! pyHknmu, ciocoOsr ux
3aganust. [Ipencrasienue
OyneBbIX GYHKIUH GopMyIaMu.
JIM3BbIOHKTUBHBIC 1
KOHBIOHKTHBHBIE HOPMaJIbHBIE
(hopMBIL. AITOPUTM NIPHUBEICHUS
¢dopmynsl k JJHO u KHO.
Cmoco06s1 mo-ctpoerust CIH® u
CKH®. 5.3. AnroputMm KBaitna
noctpoerust MJIH®. Kapts
Kapno. IToctpoenne MJIHD ¢
nomoisio kapT Kapno. 5.4.
Cnoco0bI mocTpoeHus
noarHOMOB JKerankuHa.
Knaccer [Tocra. [TonHbie
CHCTEMBI OYIIeBBIX (QYHKITUH,
6asnucel. Jlornueckue ceTH.
Peanmzanus OyneBrIX QyHKIHIA
KOHTaKTHBIMU CXEMaMH H CXe-
MaMH 13 (PyHKIMOHAIbHBIX
JJIEMEHTOB.

OIIK.1

y3. yMeTh IPUMEHSATD
OCHOBHBIC METO/IbI
MaTeMaTHYECKOTO
ammapara B
MaTeMAaTHYECKUX
MOJIETISIX 0OBEKTOB U
MPOIIECCOB

2.1. AnreOpandeckue CHCTEMBI.
Mop-hu3MbI anredpandecKux
cucrem. 2.2. [ToacucteMsl.
TepMsbl curHaTypsr *.
IToncucremsl, MOPOXKIEHHBIE
MHOXecT-BaMu. KoHrpysHIH,
(akTop-anredpsl. PemeTkm.
Bynessr anreoper. 2.3.
[lepecTaHOBKY ¥ MTOJICTAHOBKH.
['pymIrer moaCTaHOBOK.
[IpencraBnenne NOACTAHOBKH B
BHUJI€ IPOU3BEICHUS
TpaHcno3uuuil. PazMenienus u
coyera-HusA. CBoiicTBa
OMHOMHAJIBHBIX K03 Du-
HUEHTOB. PazMelenus u
COYETaHUs C TOBTOPEHISIMH.
Paszbuenus. MeToJ] BKITFOUCHHS
u uckiouenus. 2.1. CucreMbl
ucuucieHus 2.2. Pemenue
JIMHEHHOTO ypaBHEHUS IO
Moxymo M. 5.1. dopmynst
anreOphl JIOTUKH, UX TaOIHIIBI
HCTHHHOCTH. 5.2. Byness
(GyHKINH, CIIOCOOBI UX 3aJaHHS.
IIpencraBnenue OyaeBbIX
¢byHKUMH opMynaMu.
JM3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE
(opMBL. ANITOPUTM NIPUBEICHUS
¢dopmyns! k IHO u KHO.
Cnoco6s1 no-crpoennst CIH® u
CKH®. 5.3. Anropurm Ksaiitna
nocrpoenus MJIH®. Kapte
Kapno. [Toctpoenne M/IH® ¢
romoIsio kapT Kapro. 5.4.
CriocoObI TOCTPOCHHUS
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monuHOMOB JKerankuHa.
Kuaccel [Tocra. ITonHble
CUCTEMBI OYJIEBBIX (YHKITHH,
6a3ucel. Jlornueckue ceTu.
Peanmzanus OyneBBIX QyHKITHIA
KOHTaKTHBIMH CXeMaMH H CXe-
MaMU U3 () YHKIIMOHATIbHBIX
JJIEMCHTOB.

[K.1/HA1 34. 3HaTh CrIOCOOBI 1.1. MHOXecTBa. OCHOBHBIE Ok3aMmeH, Bonpock 41-
CIIOCOOHOCTB OLICHUBaHUS Ollepanyy Hajl MHOKECTBAMHU 48
BBITIOJTHATD aJIeKBaTHOCTH 1.2. MHOXeCTBO HaTypaJIbHBIX

9KCIIEPUMEHTH Ha  |MaTeMaTH4YeCKUX yucen 1.3. MHoxecTBa

JISUCTBYIOILNX MoJieJiell peallbHbIM | OMHApHBIX OTHOIIEHUH

00BEKTax 1Mo o0BeKTaM

3aJaHHBIM YIpaBICHUS

METOJMKAM H

o0pabatbIBaTh

PE3YJIBTATHI C

NPUMEHECHHUEM

COBPEMEHHBIX

MH(OpPMaLMOHHBIX

TEXHOJIOTUH U

TEXHHUYECKUX

CpencTB

2. MeToauka olleHKH 3TaloB (l)OpMI/IPOBaHI/IH KOMIIeTEHIIMH B PaMKax IMCHUIIIMHBI.

[IpomexxyTouHas aTTecTaus 1Mo AMCIHUAILINHE TIPOBOJAUTCS B 2 ceMecTpe - B opMe 3K3aMEeHa, KOTOPBIN
HanpaBJieH Ha olleHKYy copmupoBanHocTr komnetermmii OITK. 1, TIK. 1/HU.

Kpome toro, copmupoBaHHOCTH KOMIIETEHIMI MPOBEPSAETCS MPU MPOBEACHUN MEPONPUATHI TEKYIIETO
KOHTPOJIS, yKa3aHHbIX B TaOnuie pazjena 1.

B 2 cemectpe 00s13aTeNIbHBIM 3TAallOM TEKYILEH aTTeCTalluy SIBJISIOTCS KOHTpoJbHas paborta. TpeboBaHus
K BBIMOJHEHUIO KOHTPOJBHOW paboOThl, COCTaB M IpaBWia OLEHKU CPOPMYIUPOBAHBI B MACHOPTE
KOHTPOJILHOM paboThl.

OO61pre nmpaBuIia BHICTABICHHS OLIEHKH 10 JUCIUILIMHE ONpeAesatoTcs 0alIbHO-PEUTHHIOBON CUCTEMOH,
NPUBEJCHHON B paboueil mporpaMmme yueOHOM TUCIUIUIMHBI.

Ha ocHoBanuu npuBeneHHBIX Aajiee KPUTEPUEB MOXKHO cJieNaTh OOLIMH BBIBOJ O CHOPMHPOBAHHOCTHU
xomnereniuii OI1K.1, ITK.1/HU, 3a koTOpble OTBEYaET JUCHMILIIMHA, HA Pa3HBIX YPOBHSX.

O0uas xapakTepucTUKA YPOBHEH 0CBOECHHSI KOMIIeTEHIIHIA.

Hu:xe nmoporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETUYECKOE COJIepKaHNE Kypca OCBOCHO YaCTHYHO, IPOOENbl MOI'YT HOCUTh CYILIECTBEHHBIH XapakTep,
HE00X0/IMMbIE IPAKTUYECKHE HABBIKU PAa0OThI C OCBOCHHBIM MaTepraioM c(pOPMUPOBAHBI HE T0CTATOYHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMON 0OydeHUs y4yeOHbIX 3aJaHMi HE BBINOJHEHbBI MWIN
BBITNIOJIHEHBI C CYIIECTBEHHBIMU OLIMOKaMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PAaOOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIepKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOTO XapaKTepa,
HEOOXO/IMMBbIE MPAKTHYECKUE HAaBBIKA pabOTHI C OCBOEHHBIM MaTepHalOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJBIIMHCTBO MPETyCMOTPEHHBIX IMPOrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHUH BBITIOJHEHBI C OIIMOKaMHU.

Ba3oBblii. YpoBeHb BBINIONHEHHS pabOT OTBEYa€T BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETHUECKOE
coJiep)KaHue Kypca OCBOCHO MOJHOCTBIO, 03 MpoOeioB, HEKOTOPHIE MPAKTHYECKUE HABBIKM PAOOTHI C



OCBOCHHBIM MaTepHajoM c(hOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOyueHus
yueOHbIe 3aJ]aHHs BBINOJHEHBI, KAYECTBO BBITIOJHEHUS HU OJHOTO U3 HUX HE OLIEHEHO MHHUMAJIbHBIM
YHCIOM 0aJIOB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JaHUI, BO3MOXKHO, COJIEPKAT OITHOKH.

IIponBuHYTHI. YPOBEHD BHIOIHEHUST paOOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETHUECKOE CO/ICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenoB, HE0OXOAMMbIE TPAKTUYECKUE HAaBBIKU PabOTHI ¢ OCBOCHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON OOy4eHHs YydeOHbIC 3amaHUs
BBINIOJTHEHBI, KAYECTBO UX BBIIOJIHEHHSI OLICHEHO YHCIIOM 0aJlIoB, OJM3KUM K MaKCUMAILHOMY.



denepanbHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICITIETO 00pa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHUYECKUI YHUBEPCUTET)

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

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

1. Meroauka oleHKH

OK3aMeH MpOBOAUTCS B IHUCbMEHHOM (opme, nmo Owseram . buner ¢opmupyercs mno
CIIeTyIOIIEMY TIPaBUITy: TIEPBBIN BOIIPOC BBIOMpAETCs U3 JHara3oHa 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).

(I)OpMa OK3aMCHAIIlMOHHOI'O ouiera

HOBOCUBUPCKUI I'OCYTAPCTBEHHbBIN TEXHUYECKNUI YHUBEPCUTET
®akynprer ABTD

Bbuier Ne
K 9K3aMeHy Mo nuciuIuinHae «/luckpeTHas MareMaTuka»

1. Borpoc 1
2. Bonpoc 2.
3. IpakTuueckoe 3ananue 1 .
4. IlpakTuyeckoe 3agaHue 2 .

YTBepkaato: 3aB. Kapeapoi noixHOCTh, DO
(moamucs)

(mata)

2. Kpurepun ouenku

* OTBeT Ha HK3aMEHAIIMOHHBIM OWJIET CUMTAeTCs] Hey/A0BJIeTBOPUTEJbHbIM, €CIHU CTYICHT
CTYZIEHT PEIINT OJIHY 337a4y WM OTBETHJI Ha OJIMH BOMPOC, OlleHKa coctasiser 40 danros.

* OTBeT Ha 5K3aMEHALIMOHHBIA OWJIET 3acCUMTHIBAETCS Ha MOPOrOBOM YPOBHE, €CIIM CTYAEHT
CTYZIEHT PEIINT OJIHY 3a7a4y M OTBETHJI Ha OJINH BOMIPOC, OIleHKa cocTaBisieT 60 Hanios.

* OTBeT Ha 5K3aMCHAIMOHHBIA OWJIET 3acuMTHIBaeTCS Ha 0a30BOM YpPOBHE, €CIH CTYJCHT
CTYZISHT PEIINT JIBE 3a]a4 WM OTBETHJI Ha JIBA BONPOCa, OlleHKa cocTanisieT 80 6anios.

* OTBeT Ha ’K3aMEHAIMOHHBIN OUJIET 3aCUUTHIBAETCS HA MPOJABMHYTOM YPOBHE, €CIIH CTYAEHT
CTYZICHT PEIINT JIBE 3a]1a4 ¥ OTBETHJI Ha J[BA BOTIpoca, oneHka cocrasiser 100 dannos.



3. IlIkana oneHKH

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

4. BOHpOCLI K 3K3aMCHY IO AU CHUIIJINHE «I[I/ICerTHaﬂ 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,
obparusie otHommeHus. [IponsBenenne otHomeHui. 3. @yakn. Uabekum, clopbekiun, oueknnu. [Torsrue
MOCJIEI0BATENBHOCTH. 4. MHOXECTBO HAaTYpalbHBIX ncel. J[Ba IOAX0/a K ONPENEeICHAI0 MHOKECTBA HATypalbHbBIX
yuceis. Akcuomsl Jlenekunaa-Ileano. Ilpunnun mareMaTnuecko HHAYKIMH. 5. [IoHSITHE MOLTHOCTH MHOXECTBA.
Cpasrenne momHocteil. Teopema Kanropa- bepamreitna. Omepanuy Haa KapAXHAIEHEIMA duciamMu. 6. Koneunsie,
CUETHBIC, KOHTUHYaJIbHbIE MHO)KeCTBA. MOIIHOCTD Oynieana. 7. MaTpuiubl OMHApHBIX OTHOLICHUH, X CBOWCTBA.
CrierianbHble OMHApHBIC OTHOIICHUS. 8. OTHOIICHHUS SKBUBAJICHTHOCTH 1 pa3oucHus. ®akTop-MHOKECTRA.
Marpuiia OTHOIIEHHS SKBUBAIEHTHOCTH. 9. OTHOLIEHNUS nopsiika. MakcuMalbHble 1 MUHUMAaITbHbIEe, HAUOObLITHN
Y HAUMEHBIINHI 3JIEMEHTBl YACTUYHO YIOPSA0YEHHOI0 MHOKecTBa. JJuarpammel Xacce. JInHeiiHO 1 BrioaHe
ynopsiioueHHble MHOXKecTBa. 10. AnreOpandeckue CUCTEMBI: olpeaeieHre U npumepsl. [TonsTre moayrpynimsl,
MOHOW/IA, TPYIIITBL; 3aJaHKe C MOMOIIb0 Tabmuel Kamm. 11. Mopdusmsl anredpandeckux cucrem. 12.
IToacucremsel. Tepmbl curnatypsl . [loncucrema, mopok1eHHasi MHOXECTBOM, €€ CTpykTypa. 13. Konrpysuiuu,
(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. Cucremsl cuncnenus. IlepeBon uncen 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 HENPHBOIUMOTO PA3JIOKEHHS 1IEIIBIX
grcenl. beCkOHEYHOCTh MHOXKECTBA MPOCTHIX Yrcen. Perrero Jparocdena. 23. Koabiio BHIYETOB MO MOIYJIIO M.
CymiecTBoBaHHE 0OpAaTHBIX 3JIEMEHTOB, MX HAXOXK/IEHHE C TOMOLIBIO anroputMa EBKiinia u Masoii TeopeMsl
®depma. 24. Perienre TUHEWHOTO ypaBHEHUs 10 MOAy0 m. Kutaiickas Teopema 06 octatkax. 25. Tounbie
BBIYHCIICHHS, HCIIOJIB3YIONIIE MOAYIISIPHYIO apupMeTHKY (cirydail ogHOro MoayJst). 26. ToYHbIe BHIYNCICHNS,
HCIIONB3YIOMIHE MHOTOMOIYJIbHYIO apupmeTuky. 27. Bumasl u crmocoOs! 3amanus rpados. 28. [loarpadsr 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
nepugepuitapie BepiiuHbL. 3 1. B3pemennoe paccrosaue. Anroputm @opna-bemnvana. 32. CreneHu BepIyH.
DinepoBHl rpadbl, MUKIBL, TETH. AITOPUTM MOCTPOSHHS ditnepoBa nukia. 33. ['aMuibToHOBE Tpadsl. [TocTaHoBKa
3aauu KoMMuBOsDKepa. 34. JlepeBbs, neca. OctoBsl TpadoB. LlukIoMaTHIECKOE YHCII0, KOPAHT. ANTOPHTM
MOCTPOEHHUSI OCTOBA MUHUMaJILHOTO Beca. O0xob! rpadoB 1o riyouHe u mupHHe. 35. YopsaoueHHbIe 1
OuHapHBIE JEPEBBs, COOTBETCTBHE MeX Iy HUMH. 36. DyHIaMeHTaIbHBIE IUKIIBI, pa3pe3sl. MaTpHIlbl
(hyHIaMEeHTaIBHBIX IUKJIOB, pa3pe3oB. 37. Packpacka rpados. [Lnanapusie rpadel. 38. @opmyIsl anreOphl JOTHKH,
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 hopmyit. 42. IN3bIOHKTHBHBIC 1 KOHBIOHKTHBHBIE HOpMaJIbHBIE ()OPMBL. AJITOPUTM
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. AnroputM KBaitHa moctpoerns MJIH®. 45. Kapter Kapno. [Toctpoenune
MJIH® c nomonipto kapt Kapro. 46. [Ipuniun nBoiictBenHocTH. Camo/BoiicTBeHHbIe GyHKIMU. 47. Teopema
XKeranknna. CiocoOs! moctpoenus nmoauHoMoB XKerankuna. Jluneitasie pynxumn. 48. Kinaccst [Tocra. ITonasie
cuctembl OyJeBbIx GyHkui. Teopema [locra. basucer. 49. Jlornyeckue cetn. Peanuzanus OyneBbix QyHKINH
KOHTAaKTHBIMH CXEMaMH M CXeMaMH U3 (PyHKIIMOHAIBHBIX JIIEMEHTOB



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIIETO 00pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET
Kadenpa aBromatuku
Kadenpa anreGper 1 MaTeMaTHIECKON JTOTHKH

IMacnopT KOHTPOJILHOM PAdOTHI

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

1. MeToanka oneHKH

Kontponbnas padora Ne 1 mpoBoautcs o teme «JIeMEHThl TEOPUU MHOXKECTBY» U BKIIIOUAET
6 3aganuii. KontponbHas pabora Ne 2 MpOBOAMTCS 1O TeMe «AJTeOpandecKre CUCTEMBI,

BKJIFOYaeT 5 SaHaHI/Iﬁ. BrimonasgeTcs micbMeHHO.

2. Kpurtepun onenku

Kaxnoe 3amanue koHTpoibHOW pabotbl Ne 1 omenuBaercs B 5 OamnoB. Kaxnoe 3amaHue
KOHTPOJIbHOM paboThl Ne 2 orieHuBaeTcs B 6 6aios.

KonTponbHas paboTa CUYMTACTCS HEBBIMOJHEHHOMW, €CIM PENICHO OJHO VI J[Ba 3aJ[aHUS.
Orenka cocrasisgeT 0-15 6aimios.

Pabota BEITIONTHEHA HA MOPOTOBOM YPOBHE, €CITU pElIeHO Tpu 3agaHusi. OIeHKa COCTAaBIISICT
16-20 6asos.

Pabota BrinonHEeHa Ha 6Ga30BOM YPOBHE, €CJIM PEIICHO YeThIpe 3a1anusi. OLeHKa COCTaBIsSET
21-24 6annos.

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

3. HIkana oueHKH

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

4. Tlpumep BapHAaHTAa KOHTPOJIbHOMH padoThl

I IeMeHTEI TeOpHHE MHERECTE

.

1. dna oraomennli P={(z,y) e B |r=9}nQd ={(z,y) R | x-y =0}
nafitn Pod), Qo P, PoPa P!

2 Ilvers A o B — Kodcwise sMOosecTBa MOOmocTl im0 0 cooTReTCT BN,
Haiirn:
a) e OHHAPHLIY OTHHIeNAD Med Ty weMenTaMi Miosccts A o B

0 e dovisandi s A w5
E) I pEberoni n 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.



