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PU3NKO-TEXHUYECKUI (DaKy/bTET,

CemecTtp

No

Bup gesitenbHOCTU

3

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

19

Jlekymu, yac.

MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

125

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

KOHTP.

13

Bug atTectauum

Hosocnbupck 2022
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Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 12.04.02 ONTOTEXHMKA

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

OWuT, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
Nabycos B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npodeccop AybHuwes HO. H.



1. BHewHe TpeboBaHWSA
Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

O6LuenpodeccoHabHble
KOMMeTeHLMM

OrlMK-1 CnocobeH NpeAcTaBsATb COBPEMEHHYIO HayUHYI0 KapTUHY MUPa, BbISBNATb
€CTeCTBEHHOHaYUHYH CYLLHOCTbL NPOo61eMbl, HOpMYNMPOBaTb 3adaqun, onpeaensTb NyTh Ux
peLUeHns 1 oLeHnBaTb 3D(hEKTUBHOCTb BbIGOPa 1 METOO0B NMPaBOBOW 3aLUThI Pe3ybTaToB
WHTENNEKTYaNbHON AeATENbHOCTY C YHETOM CreLmMgrKN nccnefoBaHnin ana paspaboTkm
OMTUYECKOIN TEXHUKM, ONTUYECKUX MaTEPUASIOB 1 TEXHOMOMM ONTUYECKOrO NPOU3BOACTBY

OlK-1. 1 lMpepfcTaBnseT COBPEMEHHYIO HAaYUHYI0 KapTUHY M1Pa, BbIABNAET
€CTECTBEHHOHAYYHYH CYLLIHOCTb MPO6EMbI

OrMK-1. 2 dopmynupyeT 3agayu, onpesensiet Nyt nx peLleHns 1 oueHnsaeT
3(hheKTUBHOCTb Bblbopa

MpodheccroHanbHbIe
KOMMETEHL UM

MK-1/HA Cnoco6HOCTb K aHa/IM3y COCTOSHWUS HayYHO-TEXHUYECKON Npo6iemMbl,
TEXHUYECKOr0 3afjaHusl 1 MOCTAHOBKE LieNIN 1 3afay NPOEKTUPOBaHMS ONTUYECKNX U
OMTWKO-3/IEKTPOHHBIX NPMBOPOB, CUCTEM 1 KOMM/IEKCOB Ha OCHOBE MOAGOPa 1 U3yYeHUs
NNTEpaTypHbIX M NaTEHTHLIX UCTOYHWKOB

MK-1/HA. 2 MpoBOAMT NOUCK 1 aHaIM3 Hay4YHO-TEXHUYECKOI MH(hopMaLmu,
OTeYeCTBEHHOTO ¥ 3apyBeXHOro OnbITa No pPa3paboTKe ONTUYECKUX U
OMTUKO-3/1EKTPOHHBIX NPMBOPOB 1 KOMIMIEKCOB

MpodheccroHanbHbIe
KOMMETEHL UM

MK-2/HA Cnoco6HOCTb K NOCTPOEHUIO MaTeMaTUYECKMX MOZEeNei 06beKTOB
1ccnefoBaHuns U BbIGOPY YNCIEHHOTO METOAA UX MOAENMPOBaHNS, pa3paboTke HOBOrO UK
BbI6OP rOTOBOrO a/ITOPUTMa PELLEHNS 3a4a4M

MK-2/HA. 1 ®opmynunpyeT NOCTaHOBKY 3a4a4u 1 OnpegenseT Habop napameTpos, C
YYETOM KOTOPbIX LO/MKHO ObITb NPOBEAEHO MOENMPOBAHME NPOLIECCOB, ABMEHUIA U
0C06eHHOCTeN paboThl U3AeNNiA ONTOTEXHWUKU

MK-2/HA. 3 PaspabaTbiBaeT MaTemMaTyecKme MOAenun yHKLMOHMPOBaHWS
ONTWKO-3/IEKTPOHHbIX NPUOOPOB Ha OCHOBE (IM3NYECKMX MPOLLECCOB U ABEHUIA

MK-2/HA. 4 TIpoBOAMT KOMMbIOTEPHOE MOAENNPOBAHNE PYHKLMOHUPOBAHNSA
ONTUKO-3NEKTPOHHbIX NPMOOPOB Ha OCHOBE (PU3NYECKUX MPOLLECCOB U ABNEHUI

YHuBepca/ibHble
KOMMeTeHL K

YK-4 Cnoco6eH NpUMeEHSATb COBPEMEHHbIE KOMMYHUKATUBHbIE TEXHO/OMMW, B TOM YMCAE
Ha MHoCcTpaHHOM(bIX) A3blke(ax), AN aKafeMUYecKoro 1 npoeccuoHanbHoro
B3aVMO/ENCTBUS

YK-4. 2 MNpeacTtaBnseT pesy/bTaTbl aKaAeMUYECKOW 1 MPOGECCUOHANBHO AeATENBHOCTY
Ha pas/IMYHbIX HaYYHbIX MEPONPUATUAX, BKIOYAS MeXAYHAPOAHbIe

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTaTaM 06y4eHNsA, COOTHECEHHBIM C

NHAMKATOpPaMu LOCTVKEHNS KOMMETEHL M
Tabnuua 2.1

VHAMKATOPbI AOCTMXKEHUS] KOMMETeHL WA

PopMbl OpraHmsaLnm

Pe3ynbTaTbl 06y4eHUs 3aHATUN

OIIK-1. 1 IIpeacTaBjsieT cOBpeMeHHYI0 HAYUHYIO KADTHHY MHPA, BBIABJIsIET
€CTEeCTBEHHOHAYYHYIO CYIIHOCTH HPOOJIeMbI

YMETb YUTaTb M pedheprpoBaTh INTEPATYPY HA MHOCTPAHHOM S3bIKe Nexuyu; CamocTosTeNbHas paboTy

OIIK-1. 2 ®opmyaupyeT 3a/ia4u, onpeneaseT MyTH HX PellICHUsI U OIleHUBaET

3¢ ¢exTHBHOCTH BHIGOpa

"oTOB hOPMYNMPOBATh 3afauu, ONPeensTh MyTW UX PELLEHUS 1 OLEHMBATb Nekumn; CamocTosiTensHast paéoTa|

3(hheKTMBHOCTL BbIOOPA

IIK-1/HA. 2 IIpoBOAUT NOMCK M AHAJIM3 HAYYHO-TeXHHYeCKOi HHpopManuu,
0Te4eCTBEHHOT0 H 3aPy0esKHOro ONbITA MO Pa3padoTKe ONTHYECKUX H
ONTHKO-3JIEKTPOHHBIX HPHGOPOB U KOMILIEKCOB




YMEeTb NMPOBOAUTL MOWCK W aH/IU3 OTEUECTBEHHOM 1 3apyGEXHOA
Hay4YHO-TEXHUYECKON UHEOpMaLMK Mo pa3paboTKe ONTUYECKNX U
OMTWKO-3/1EKTPOHHbIX NPUBOPOB 1 KOMM/EKCOB

Nekuyun; CamoctonTe/lbHas paboTa|

MIK-2/HA. 1 ®@opmyanpyeT HOCTAHOBKY 3aJla'H H onpe/eJisieT Ha0op
MapaMeTPoOB, ¢ YIETOM KOTOPBIX A0JI’KHO OBITH IPOBEAeHO MO eJIHPOBaHAC
MpoIeccoB, SIBJICHAI U 0co0eHHOCTel PaGoThI H3/1eJIHii ONTOTeXHHKHA

yMeTb OnpeaensiTb Habop BXOAHbIX NapamMeTpoB, C YHETOM KOTOPbIX JOMKHO ObITh
NPOBEAEHO MOZAEMPOBaHVE NPOLLECCOB, ABMEHNI 1 OCOBEHHOCTEW paboTl
M3/1e/INiA ONTOTEXHUKM

Nekuyun; CamoctonTe/lbHas paboTa|

IIK-2/HA. 3 Pa3pabaTrbiBaeT MaTeMaTHYeCKHe Mo eIl (PYHKITHOHHPOBAHHS
ONITHKO-3JIEKTPOHHBIX NPHOOPOB HA OCHOBE (pH3MIECKHX MPOIECCOB N
SIBJICHHIT

YMETb NMPOBOANTL TEXHUYECKIME pacyeTbl M0 NPOEKTaM, TEXHUKO-3KOHOMUYECKOMY
N (DyHKLUMOHA/IbHO-CTOMMOCTHOMY aHanm3y 3eKTUBHOCTM MPOEKTUPYEMbIX
NpPMBOPOB 1 CUCTEM, BK/KOYAsA OLEHKY MHHOBALIMOHHbIX PUCKOB
KOMMepLMann3aLmm npoeKkTos

Nekuyun; CamoctonTe/lbHas paboTa|

IIK-2/HA. 4 IIpoBoauT KOMILIOTEPHOE MOIeJTUPOBaHNEe (PYHKIHOHHDP OBAHMS
ONITHKO-3JIEKTPOHHBIX NPHOOPOB HA OCHOBE (pH3MIECKHX MPOIECCOB N
SIBJICHHIT

3HaTb OCHOBbI METOAOB LUNPOBaHNS NH(OPMALUK C Pa3IMYHbIM YPOBHEM
KPUNTOCTOMKOCTU

Nekuyun; CamoctonTe/lbHas paboTa|

YMETb NMPOrpaMMHO Peasin30BaThb BbILLEYNMOMAHYTbIE METOAbI

Nekumu; MNpaKTUYeCKme 3aHATUS;
CamocTosTensHas pabota

YK-4. 2 IlpeacraBisieT pe3yJbTaThbl aKaJleMAYecKoil 1 mpodeccHonaIbHOM
AesITeJILHOCTH HA PA3JIMYHBIX HAYIHBIX MePONPUSITHSIX, BRJIIOYAsT
Me:KIyHapOIHbIe

ViMeTb onbIT NpeacTaBeHns pesynbTaToB UCCNeA0BaHNA Ha HayUHbIX
KOH(epeHLMsX, BKOYas MeXayHapoaHble

Nekuuu,

3. CofepykaHue 1 CTPYKTypa ANCLUN/NHBI

Tabnuua 3.1
. N3 Hux B AKTUBHbBIE NHpnkaTopbl
Tembl neKuumn Hacb! |dopme npakT. | oo K ae | AOCTIXeHKA YyebHasa fesaTeNlbHOCTb
noAr., vac. ' " | komneTeHuuiA
CemecTp: 3
AnpakTndeckas eguHuLa: BeegeHne B Kpyntorpaguio
OrlMK-1.1,0r
K-1.2,MK-1/
1. OCHOBHbIE NOHATUS, HA 2 [K-2/
TEPMUHbI, OnpejeneHns. 4 1 0 HAll’ﬂK-Z/ Nekums
MpeameT KpunTorpagpum HA.3'I'IK-2/
HA.4
2. MateMaTnyecKme 0CHOBBI MK-2/HA.4
KpunTorpadgun. HanpasneHus 4 1 0 VK-4 2' " | lekumsa
COBPEMEHHOW KpunTorpagum '
TeMbl NPaKTUYECKNX VIBHIXB | Axriupre | VIHAVKATODSI
SAHATUI Hachbl doc;r;nﬁ?nfaaf (hopMbI, viac. }go;;zike?uw;ﬁ YuebHas [eaTe/lbHOCTb
CemecTtp: 3
AnpakTnyeckas eguHuua: CoBpeMeHHas Kpunrtorpagus
15. Kpunrorpagueckue 2 0 0 MK-2/HA.4 |MNpaKTnyeckoe 3aHATUE
NPOTOKO/bI




Tembl ans V13 Hix B AKTUBHbIE VikanKaropel
CaMOCTORTeNbHOTO MayueHus | oo |POPRe TP | gopu, wac. | Aoemenin Y1ebHas AesiTeNbHOCTb
CemecTtp: 3
JvpakTuyeckas equHnLa: Knaccuueckas Kpuntorpahus
OTK-1.1,TK CamocTosiTeNlbHOe U3yUeHne
1. Wndp «CuuTana» 6 0 0 |2HAZMK-| TR0 y
2/HA4 P
ONK-1.LTK] 1 ocrosTensHoe wayuenme
3. WWindp BuxkeHepa 6 0 0 -2/HA.3,IMK- MaTeONaa y
2/HA4 P
NK-2/HA.1,
4. Wndpp Llesaps 4 1 0 AK-2/HA 4 Nekums
ONK-1.LTIK] o ocTosTensHoe wayueHme
4. LWngp XOR 6 0 0 |2HAZMK-| TP y
2IHA.4 P
7. ANropUTMb! LLIN(POBAHKA 4 0 0 [IK-2/HA.4 |CAMOCTOATENbHOE M3yeHHe

DES nrOCT 28146-89

MaTepunana

AnpakTuueckas eauHMLA: Teopusi CBS3W B CEKPETHbIX CUCTEMAX

CamocTosTe/lbHOe U3yyeHne

8. NocTaHoBKa 3aaa4m 6 0 0 MK-2/HA.4
marepuana
OlMK-1.1,0M
9. CeKpeTHbIE CUCTEMbI 6 0 0 K-1.2,MK-1/ |CamocTosITeENbHOE N3yUeHNne
' HA.2,MK-2/ [maTepuana
HA.4
10. Cnocobbl n3obpaxeHus OnkK-1.1,MK CaMOCTORTENbHOE U3yveHme
CEeKPETHbIX cucTeM. MNpumepsl 6 0 0 -2/HA.3,IMK-
marepuana
CEeKPETHbIX CUCTEM 2/HA.4
OrlK-1.1,0M
11. TeopeTnyeckas K-1.2,M1K-2/ CamocTosTe/IbHOe M3yyeHue
CeKpPEeTHOCTb 6 0 0 HA.LIK-2/ marepuana
HA.3,MK-2/
HA.4
AunpakTndeckas egnHuya: CoBpeMeHHast KpunTtorpapus
13. LLntpoBaHme C OTKPbLITLIM 6 0 0 OMK-1.1,MK|CamocToaTenibHOe n3yyeHue
K0UYOM -2/[HA.4  |maTepuana
Onk-1.1,NK
VHAZTIK oo ocTosmensHoe W3yyeHme
14. Anropntm RSA 6 0 0 2/HA.1,MK-2 MaTeONaa
IHA.3,MK-2/ |MaTeP
HA.4

3.1 lNpakTnyeckas NogrotoBka

Tabnuua 3.2

Tembl 3aHATNIA

dopmbl opraHmnsauun

3aHATUN

Copep>xaHue NpPaKTUYeCKoi NoaroToBKM

(Bnabl pabor)

1 OCHOBHbIE NOHATUA, TEPMUHDI, OnpeseneHns.| /1

MpeameT KpunTorpadmm

BbINonHseT cnegytolme Buabl pabor:
BfafeeT TePMUHOMOINEN NpeameTa
Kpuntorpadum

2 MaTtemaTtunyeckre 0CHOBbI Kpuntorpagum. |1
HanpaBneHus coBpeMeHHO KpunTorpadhun

BbINONHAET creaytoLme Buabl paboT:
MPOBOAMT MaTeMaTUYECKIe pacyeTbl 41
Lienein KpUnToaHanmsa




3 LLingp Liesaps Camocr. BbINonHAET cnepytoLme Buibl pabot:
paspabaTbiBaeT 1 LOKa3bIBaeT
KpUNTOrpagmyeckyto CTOMKOCTb CUCTEM
KBaHTOBOI KpunTorpadumn Ha 0CHOBE
Lmndpa Llesapst

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnmuya 3.3
MNHankaTopbl
Ne Buabl camocToAaTeNIbHON paboThbl JOCTUXKEeHUA Hack! Ha Hack! Ha
< |BbINO/IHEHWE [KOHCYIbTaLNK
KOMTMETEHUMI
Cemectp: 3
OrK-1.1,0rMK-
1 |KOHTpO/bHbIE paboThbl 1.2,MK-1/HA.2, |10 0
MK-2/HA.4

. OyakviHa M. T1. OpraHunsauus camocTosaTeNlbHOM paboTbl CTYAeHTOB HOBOCHOGUPCKOro rocyjapCTBEHHOro
TEXHWYECKOTO YHMBEpCUTETA : y4ebHO-MeToaMnYecKoe nocobue / M. TN. AyakuHa, FO. B. HUKUTUH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-s8o HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACcTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

2 |I‘Io,qr0TOBKa K 3aHATUAM |I‘IK-2/HA.4 |43 |7

, NoApPO6Has MH(opMaLMa NprBeLeHa B NpuioxeHuax Nel Ne2 : I'ynbtsaesa T. A. MNporpammMHble CpeacTsa
3Tl MHOPMAaLMK [SNEKTPOHHBIV pecypc] : 3NEKTPOHHLIA y4ebHO-MeToAMYeCKUiA KoMmnneke / T. A.
'ynbTtsieBa, H. /1. Jono3os, C. A. Kypnaes ; HoBocnb. roc. TexH. yH-T.- HoBocubupck, [2017].- Pexkum
goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234876.- 3ar/. ¢ 3kpaHa.

3 |MNoaroToBka K atrectauum |OI‘I K-1.1 |6 |O

: OCHOBbI TEOPUM MH(OPMALIMN Y KPUNTOTPaum : METOANYECKME YKa3aHUA K BbINOHEHWIO
nabopaTopHbIX paboT Ans 3 Kypca obpasoBaTesnibHol nporpammbl 02.03.03 - MaTtemaTtunyeckoe
obecneyeHve 1 afMUHUCTPUPOBaHNE NH(OPMALMOHHbBIX CUCTEM, NPOusIb - MaTeMaTuyeckoe
nporpaMmHoe o6ecrneveHrie MHPOPMALMOHHBIX TEXHOMOTNIA (hakybTeTa NPUKNaLHON MaTeMaTUKN 1
nHpopmaTunky / HoBocmb. roc. TexH. yH-T ; [cocT.: T. A. lN'ynbTseBa, C. A. Kypnaes ].- HoBocmbumpck:
W3p-8o HI'TY, 2017.- 68, [1] c. : un., Tabn.- Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235026

OlK-1.1,0r1K-
CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOTO 1.2MK-1/HA.2,
4 MaTepuana MK-2/HA.1,MK-{62 0
2/HA.3,MK-2/H
A4

CTy[eHT n3yyaeT Tembl, NpuBeeHHbIe B Tabnuue 3.3 : AyakuHa M. M. OpraHunsaumns caMoCTOATe IbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHWMBEPCUTETA :
y4yebHO-MeToAMYecKoe nocobue / M. IN. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. YH-T.-
Hosocunbupck: N3a-8o HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPeACTBEHHbIN.- PeXkum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorus oby4yeHuns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLMWiA NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOTK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaALWMOHHbIE TEXHO/10r UK
VHhopmumpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail
KOHTpO/b MopTtan HI'TY

PasmeLLieHne yueGHbIX

3b6C
maTepuanoB




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HavnmeHoBaHVe akTUBHbIX hopM

1 | Awnckyccus

Kpartkoe onucanue npumenenusi: PaccMoTpenne, aHanmm3 pa3IMyHbIX MO3UIUH, TOYEK 3PEHUS
YUEHBIX Ha COAepIKaHUe TOM WJIM MHOU IMPOOIeMbl, KOHIIENIINY BEIOOpa My Tel MPaKTHIeCKOU
peanu3anuy TEOPEeTUYECKUX 3HAHUMN.

2 | Nekuws B hopme guckyccum

Kparkoe onucanue npumernenusi: OTHOBPEMEHHO JEKLHSI-IUCKYCCUS UMEET CBOEH LETBI0
oOyueHHe MEeTOINKe aHAIN3a BaXKHENIINX ITPo0ieM, BeAeHHe HAyYHBIX AUCKYCCHI, TPUMEHEHHE 1
yMeJioe HCTIOTb30BaHIe HEOOXOANMMBIX apTyMEHTOB [JIsl 3aIIUTHI CBOUX IMO3UIIUN WU KPUTHKU
TOYEK 3pPEeHUs ONIOHEHTOB.

4. MNMpaBnna aTTecTaynm oby4varoLmxcs rno gUCUnnIvHe

[nsa aTTecTaymm obyvatoLmMxcs No AUCUMNINHE UCNOMb3YeTCs 6anbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM N0 TPaaULMOHHOM LwKane n 15-ypoBHesor ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI LeATEIbHOCTY 06y4aroLmxcs 6ann MakcumasibHbIA 6asin
CemecTtp: 3
IIpaxmuueckue 3anamus: 10 20
Konmponvnwvie pabomol: 20 40
3auem: 20 40

B Tabnuue 4.2 npefcTaBNeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHNAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnuua 4.2
Kogpl Dopmbl
o KOHTpONA
KOMMETEH VlH,CI,VIKaTOpr AOCTUMXKEHUNA KOMMNETEHLINN
uui KOHTD. | 3auer
pab.
MK-11.11 TaBNSET COBPEMEHHYH Hay4YHYHO KapTUHY MUPA, BbISIBNSET
OMK-1 (0] pefcTaBNAeT COBPEMEHHYIO HAYUHYIO KapTUHY MUpa, f5e + +

€CTECTBEHHOHAYUHYIO CYLLIHOCTb NPO6/IEMbI

OlMK-1 2. ®opmynupyeT 3a4a4u, onpesenset nyTn UxX peLleHns u oLeHnBaeT SPJPEKTUBHOCTb

+
Bbl6Opa
MK-1/H MK-1/HA 2. NpoBOAMT NOWCK U aHaNN3 Hay4YHO-TEXHNYECKOI MHKOPMaLK, OTEYECTBEHHOIO
1 3apy6eXXHOro OMbiTa NO pa3paboTKe ONTUYECKMX 1 ONTUKO-3M1EKTPOHHbLIX NPUOOPOB U +

KOMMEKCOB

MNK-2/H MK-2/HA 1. dopmynmpyeT NOCTaHOBKY 3a4ayv 1 onpeaenseT Habop napaMeTpoB, € YYETOM
KOTOpPbIX AO/MKHO OblTb MPOBEAEHO MOAENMPOBaHME MPOLLECCOB, SBAEHWIA U 0COBEHHOCTE +
paboTbl U3AENNIA OMTOTEXHNKM

MK-2/HA 3. PaspabaTbiBaeT MaTemMaTUyecKue MoAen (hyHKLMOHUPOBaHNS
ONTMKO-3M1EKTPOHHBIX NPUOOPOB Ha OCHOBE (IM3UYECKMX MPOLLECCOB W ABAEHUIA




MK-2/HA 4. MpoBoAUT KOMMbIOTEPHOE MOJENNPOBAHNE PYHKLMOHUPOBAHNS
OMTUKO-3NEKTPOHHbIX NPMO0OPOB Ha OCHOBE (I3NYECKNX MPOLLECCOB U SIBEHWIA

YK-4 2. MNpeacTtaBnseT pe3ynbTaTbl aKaAeMUYECKON 1 MPOGIECCMOHa/IbHOM AeATENbHOCTU Ha

YK-4 Pa3/IMYHbIX HAY4YHbIX MEPONPUSTUSX, BKMOUas MEXAyHapOaHbIe

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

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Koros FO. A. Kpunrorpaduueckue Mmeronsl 3auutbl nHGopmaruu. [udpsl : yaeOHOE TocoOHe
/ 1O. A. Koros ; HoBocu0. roc. TexH. yu-T.- HoBocubupck: M3a-so HI'TY, 2016.- 57, [1] c.-
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000232326

2. 'ynpraeBa T. A. OcHoBBI 3anuThl HHGOpMaLmH : [yueOHOe mocodue] / T. A. I'ynprsena ;
HoBocwu6. roc. TexH. yH-T.- HoBocuOupck: M3n-so HI'TY, 2018.- 81, [1] c.- Pesxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000238835

JononHnTenbHas niTepaTypa

1. I'punbepr . C. DnemeHTapHOE BBeIeHHE B OCHOBBI KBAaHTOBOI HH(POPMATHKH ((hH3HdecKre
acrniexThl) : [yueOHOe mocobue] / S. C. I'punbepr ; HoBocu®. roc. TexH. yH-T. - HoBocuOupcCK,
2006. - 59 c. : un.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000060485

2. Unenues E. B. KBanToBas nHpopMaTHKa 1 KBAHTOBBIE OUTHI HA OCHOBE CBEPXITPOBOIHUKOBEIX
mko3e(coOHOBCKUX CTPYKTYD : [yueOnuk] / E. B. Unpuues, 5. C. ['punbepr.- HoBocubdupck:
W3p-so HI'TY, 2013.- 170, [1] c. : un., Tabn.- Pesxum mocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000182651

3. ®usnka [Dnextponnsiii pecype]. T. I : 32 kaurn B PDF-dopmare. - Mxesck, 2005. - 1 anekTpoH.
ont. auck (CD-ROM). - 3aru. ¢ koHTeliHepa.

4. KBanToBas mHpOpMaTHKa U KBAHTOBBIE OUTHI HA OCHOBE CBEPXITPOBOIHUKOBBIX
mxo3edcoroBckux cTpyktyp: Yuebnuk / E.B. Uneuues, A.C. ['punbepr. - HoBocubupck: HI'TY,
2013.- 172 c.: 70x100 1/16. (meperuret) ISBN 978-5-7782-2287-8, 3000 3k3. - Pesxkum nocryma:
http://znantum.com/catalog.php?bookinfo=490017 - 3arn. ¢ sxpana.

VIHTepHeT-pecypcehbl

1. https://www.mathnet.ru/php/seminars.phtml?option_lang=rus&presentid=17555 Ksaunrosas
kpunrorpadus. Jlexims 27

6. MeToan4yeckoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. OcHoBHI TeOpuHU HHMDOPMAIIUN U KPUNTOTPAPUH | METOAUYECKHE YKa3aHUS K BBITIOJTHEHHUIO
nmabopaTtopHbIX padoT ais 3 Kypca oopazoBarenbHO mporpamMmel 02.03.03 - Martemartndeckoe
obecrieueHre U aIMUHUCTPUPOBAHNE HHPOPMAIIMOHHBIX CUCTEM, TTPOG B - MaTeMaTHYeCKOe U
mporpaMmMHoe obecrieuenre HHOOPMALMOHHBIX TEXHOJIOTHH (aKyIbTeTa MPUKIATHON MATEMATHKU
u undopmatuku / HoBocu6. roc. rexH. yH-T ; [cocT.: T. A. I'ynersieBa, C. A. Kypnaes ].-
Hosocubupck: M3n-so HI'TY, 2017.- 68, [1] c. : un., Tabn.- Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000235026

2. dyaxunaa M. I1. Opraam3amnus caMmoCcToATeIbHOM padoThl cTyaeHToB HoBocnOmpckoro
rOCy/1apCTBEHHOT0 TEXHUYECKOTO YHHBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxwuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HemoOCpeACTBEHHBIN.- Peskum mocTyma:

http://elibrary .nstu.ru/source?bib_1d=223022




3. 'ynersieBa T. A. [IporpamMMHbIe cpencTBa 3amuThl HHGOpManuu [ DIeKTPOHHBIN pecypc] :
3MeKTPOHHBIN yueOHo-MeToquueckuii komrieke / T. A. T'ynersiea, H. JI. Jomo3os, C. A. Kyprnaes
; HoBocu®. roc. TexH. yu-T.- HoBocuOupck, [2017].- Pexxum noctyma:

http://elibrary nstu.ru/source?bib_1d=vtls000234876.- 3arn. ¢ sxpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Ontepaumonnas cuctema Microsoft Windows
2 Tlaket oducHbix npunoxkeruii Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOTnK

Mpw ocyLecTBNeHM 06pa3oBaTeNbHOrO NpoLecca Mo AUCUMNANHE NPUMEHSAIOTCA 31EMEHTI
AMCTaHLMOHHBLIX 06pa3oBaTe/ibHbIX TEXHOMOMIA, @ TAK)Ke CUHXPOHHOIO U aCUHXPOHHOTO
B3aMMO/ENCTBUSA B 3/1EKTPOHHOIN MH(OPMaLMOHHO-06pa3oBatenibHoM cpeabl HITY.

7. MaTepuranbHO-TeEXHNYECKOE 06ecneyeHmne

lMpe3eHTaLUMOHHOe 060py0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |Mpe3seHTaUMOHHOE 060pya0BaHNE ANs IEMOHCTPALIMM NEKLMOHHOIO MaTepuana
(MyNbTUMEANA-NPOEKTOP, IKPaH, KOMMbIOTEP
ANS yNpaBieHns)
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1. O0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEIACTB JUCHHUILIMHBI

O06o0061ieHHas CTpyKTypa (oHIa OIICHOYHBIX CPECTB Mo AucuumnauHe KBantosas kpunrtorpadus
npencraiena B Tabmune. COBOKYMHOCTh pPE3y/lbTaTOB OOy4YeHHs] MO AMCUUIUIMHE COOTHECEHa C
YPOBHSIMU CPOPMHUPOBAHHOCTH KOMIIETEHLUNH U COOTHECEHHBIMH C HMUMU MHAWKATOpamu. MHIUKATOPbI
JTOCTHXKCHHSI KOMITETEHIIMM U3MEPSIEMBI C TTIOMOIIBIO CPEJICTB TEKYIIEH M TPOMEKYTOUHOMN aTTECTAIlUH 10
aucuumiaune KBantosas kpunrorpadusi.

Tabmuna

JTanpl OLEHKH Pe3yJIbTaTOB 00y4YeHHs U
COOTHECEHHBIX ¢ HUMHU HHIUKATOPOB
JIOCTHKEHUs] KOMIIeTeH Ml

Meponpusitust
dopMupyeMble HNupuxaropsbl porp
N TeMbl TeKyILero KOHTPOoJs
KOMIIeTeHII UM KOMIIeTeH Ui IIpomMe:xkyTOouHAast
(KOHTpOJbHAS
N aTTecTanus
padora, KypcoBoi
(3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-1 Croco6eH | 1. IIpencraBisier Anroputm  RSA  Cexkpernbie | KonTponbHbie 3auer, BOIpockI 4-8
MIPEIICTABIATh COBPEMCHHYIO cucteMsl CriocoOBl m300pakeHus |paboThl, pa3men 3
COBPEMCHHYIO HAYYHYIO KapTHHY CEKpeTHBIX cucteM. [IpuMepsr
HAYYHYI0  KapTHHY [MUpa, BEIABIACT CEKPETHBIX CUCTEM
MHUpa, BEISBIIATE |eCTeCTBeHHOHaYYHY | Teoperudeckas CEKPETHOCTh
€CTECTBEHHOHAYYHY |IO CYIHOCTh [udpp XOR IIupp Bmxenepa
0 CYIITHOCTB [ TpOOIIEMBI [udp «Crurtama» [udposanue
poOIIeMBI, C OTKPBITHIM KITFOYOM
(dbopmynpoBaTh
3a/a4d, OMNpEIeIATh

IIyTU HUX PEUICHUS U
OLICHUBATh

3¢ HEeKTHBHOCTH

BEIOOpa W METOJOB

MPaBOBOM  3aIUTHI

pe3yIbTaToOB

WHTEIUICKTYalTbHON

JeSTeTbHOCTH c

YYeTOM  CIICI(pHUKH

UCCIICIOBAaHUM U1

pa3paboTku

ONTHYECKOH

TEeXHHKH,

OTNITUYECKUX

MaTepHaoB u

TEXHOJIOT Uil

OTITUYECKOTO

TIPOU3BOJICTBA

OIIK-1 2. ®opmynupyer OCHOBHBIE TIOHATHS, TEPMUHBI, 3auer, BOOpocCH 1, 2,
3a7]a4M, OTIPE/ICIISICT |OMpeaeIICHHUS. IIpenmer 3,10
IyTH UX PEIICHUS U |Kpunrorpadun CekpeTHbIC
OIICHUBACT CUCTEMBI Teoperndeckas
3 exTHBHOCTD CEKPETHOCTh
BhIOOpA

TIK-1/HA 2. IIpoBOUT TIOKCK U | AITOPUTM RSA OcHOBHbIE 3auer, Borpoc 12

CnocoGHOCTh K |aHamm3 TIOHSITHSI, TEPMUHBI, OMIPEICTCHHUS.

aHaJIU3Y  COCTOSIHMs |HaydHO-TexHuueckon |IIpenmer Kpurrorpaduu

HAYYHO-TCXHUYECKOH |MHpOpMaIu, CekpeTHbIE CUCTEMBI

mpo0GIIeMBl, OTEUYECTBEHHOTO U

TEXHUYIECKOTO 3apyOeKHOTO OTIBITa

3alaHAs H |10 pa3paboTke

IIOCTAHOBKC IHCJIN H

ONITHYCCKHX U




3a1a4
TIPOEKTUPOBAHUS
ONTUYECKUX u
ONTHUKO-3JIEKTPOHHBIX
mpuOOPOB, CHUCTEM M
KOMILJIEKCOB Ha
OCHOBe monbopa
W3YyYEHUS

OIITHKO-3JIEKTPOHHBIX
puOOPOB U
KOMIUICKCOB

JMTEpaTypPHBIX u
MaTEHTHBIX
MCTOYHHKOB
[TK-2/HA 1. ®opmynupyet Amroputvm  RSA  OcHoBHEBIE 3auer, Bompoc 12
CnocoGHOCTB K |TTOCTaHOBKY 3a7a4M ¥ |TTOHATHSA, TEPMHHBI, OIIPEACICHHS.
TTOCTPOEHUIO ompezenser Habop  |[Ipenmer Kpurtorpaduu
MaTeMaTHYeCKUX TapameTpoB, C Teopernueckas CEKPETHOCTh
Mozeneli  OOBEKTOB|yd4ETOM KOTOPBIX Mudp Liesaps
HCCIIeIOBAHMSA 1| JOJDKHO OBITH
BBIOOPY UHCJICHHOTO |TIPOBEICHO
MeTona UX |MOJIETUPOBaHHE
MO/ICTTUPOBAHMS, MPOLIECCOB, SIBICHUIN
pa3paboTke  HOBOTI'O|M OCOOEHHOCTEMH
WK BBIOOpP TOTOBOTO|pabOoThI 3N
ITOPUTMA PEIICHHS | ONTOTEXHUKH
3aJa4yu
IMK-2/HA 3. Pa3pabatbiBaet Crioco0b1 HU300paKeHHS 3auer, BOMPOCHI 6-9
MaTeMaTH4ecKHue CeKpETHBIX cucTeM. IIpumepsl
MOJIEITH CEKPETHBIX CHCTEM HIudp
¢ynkmonupoBanus |Bikenepa
OTITHKO-3JIEKTPOHHBIX
prOOpPOB Ha OCHOBE
(bu3rgeckux
MPOIIECCOB U
SIBJICHUH
TIK-2/HA 4. ITpoBoaut Anmroputm  RSA  Anropurmsl [KoHTposibHBIE 3auer, Bompockl 1-15
KOMIIBIOTEPHOE umoposanuss DES wu  T'OCT|pabotsl, pazaenst 1-5
MOJICTTUPOBaHUE 28146-89 MatemaTiueckue
(YHKIMOHMPOBAHUS |OCHOBBI KpunTorpadumu.
OITUKO-JIEKTPOHHBIX [ Hanpasienus COBPEMEHHOHI
prOOpOB Ha OCHOBE |KpunTorpadun OcHoBHBIE
¢usmuecKux TIOHATHSA, TEPMUHBI, OIIPEACICHHS.
MIPOIIECCOB 1 IIpenmer Kpurtorpaduu
SIBJICHUH CekpetHbie  cucteMbl  CITOCOOBI
N300paKEHHUs CEKPETHBIX CHCTEM.
[Ipumepsl  CEKpEeTHBIX  CHCTEM
Teoperunueckas CEKpPETHOCTh
Hlupp XOR Hlupp Bmxenepa
Mudp «Crurana» Iludp Lesaps
Hludpoanne c OTKPBITHIM
KIIFOUOM
YK-4 Cnoco6eH |2. [Ipexacrasisier MaremaTuyeckue ocHOBHI | KoHTpOIBHEIE 3auert, Bompoc 2
MPUMEHSTh pe3yIbpTaThl kpunTorpaduu. Hanpagnenus [ pabotsl, pazaenst 1-5
COBPEMCHHBIE aKaJleMHYECKOH U COBPEMEHHOH Kpunrorpadun
KOMMYHUKaTHBHBIE  |mpodeccrnoHaNbHOM
TEXHOJIOTHH, B TOM |IEATEIbHOCTH Ha
qrcie Ha | pa3iIN9IHBIX HAyIHBIX
HMHOCTPaHHOM(BIX) MEpOTIPHUATHSX,
sI3bIKE(axX), JUTSI | BRITFOUast
aKaJIeMM4YeCKOTO M |MEXIyHapOHbIe
npodeccroHanbHOro
B3aUMOJCUCTBHSL




2. MeToauKka OlleHKH 3TalloB d)OpMHpOBaHI/IH KOMIIeTEHIIMIi 10 M CIUILINHE

PesynbpTarel 0oOyueHHs 10 AMCLUMILIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IpOrpamMme
MHIWKATOpaMHU JOCTH)KCHMs KOMIIETEHLIMH IPOBEPSIOTCA INPU IPOBEIECHUU MEPOIPHUATHM TEKylen
aTTecTanuy (KOHTPOJIS) B MPOLIECCE M3YUEHUS TUCIMITINHEI, yKa3aHHBIX B Ta0nuie pasaena 1.

B 3 cemecTtpe o00s3aTenBbHBIM ATAallOM TEKYHIEH AaTTeCTallMy SBISETCS KOHTPOJbHAas padoTa.
TpeOoBaHUs K BBIOJHEHUIO KOHTPOJBHOW pPabOTHI, COCTaB M IMpaBWiIa OLEHKH CHOPMYIHPOBAaHBI B
MacropTe KOHTPOJIHHOU PabOTHI.

[IpomexxyTouHast aTTecTanysi 1O AMCHUIJIMHE TPOBOIUTCA B 3 cemecTpe - B (opme 3ayera,
KOTOPBII HalpaBlieH Ha OLIEHKY COPMHUPOBAHHOCTH PE3YJIHTATOB OOYUYECHHS IO AUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C YCTAaHOBJIEHHBIMU B IpOrpaMMe HHJIUKaTOpaMu AocTwkeHus komnereHumit OIIK-1,
ITK-1/HA, TIK-2/HA, YK-4 1 COOTHECCHHBIX ¢ HUMHU MHIUKATOPOB. (CM. TabmuIy pasaena 1).

3ayeT MpoBOAUTCS B YCTHOM (opme, 1Mo Oueram.

OO0ue mpaBuia BbICTABICHUS OLIEHOK TEKYLIEH U MPOMEKYTOUHOW aTTeCTallMy MO JAUCLUILINHE
OTIPENIeNAIOTCS OATUTBHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe TUCIUTLTHHBI.

Ha ocHoBaHumM KpuTepreB, MPUBEACHHBIX B II. 3, OCYIIECTBIIICTCS OIEHKA YPOBHEH HOCTUTHYTHIX
pe3yNIbTaTOB  O0YYCHUS MO0 JUCUUIUIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B IIPOrpamMme
uHaukaropamu goctwkenns komnereHuui OIIK-1, TIK-1/HA, IIK-2/HA, YK-4, 3akpernieHHBIX 3a
IVCIUIIIIMHOM.

3. O0mas xapakTepucTHKa YPOBHell pe3yJIbTATOB 00y4eHHs, COOTHECEHHbIX ¢ HHAUKATOPAMH
JOCTH/KEHUSI KOMIIEeTeH M

IpoaBunyThlil. Teopernueckoe COAEpKaHUE Kypca OCBOGHO  MHOJHOCTbO.  CTyIaeHT
JIEMOHCTPUPYET CHCTEeMaTHYECKOe W TIIyOOKOe IMOHMMaHHE y4eOHOTO MaTepualia M CIIOCOOHOCTH K
CaMOCTOSITETLHOMY TMOTOJHEHUI0 W OOHOBJICHHIO 3HaHWM B XOJe NanbHeiedl ydeOHoil paboThl U
npodeccnoHanbHoOi nesTensHocTH. CHOopMUPOBAaHBI HEOOXOIMMBIC HABBIKM MPAKTHUECKOW paboThl. Bee
yueOHbIe 3a/laHusl, IPETYCMOTPEHHBIE IPOTPaMMOi 00yUYEHHSI, BHITIOJIHEHBI Ka4eCTBEHHO, 0€3 3aMe4aHui.
PesynbTarsl 00yueHHs IO AUCLUILIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B IIPOrpaMMe MHIUKATOpaMU
JOCTHKEHUS] KOMITIETEHLIUH, OLEHEHBI YHCIIOM OaJlJIOB, BXOASIIMM B IMANa30H IPOABUHYTOTO YPOBHSIL.

ba3oBplil. Teoperuueckoe cojepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM ISt
nanpHelmedl yueObl u  mpodeccHuoHaNbHON  neATenbHOCTH. HaBblku mpakTUdeckoi  paboThl
chopmupoBanbl Ha 6a30BOM ypoBHE. Bce npegycMoTpenHbie porpaMMoi oOydeHus yueOHbIE 3a/laHus
BBITIOJTHEHBI ¢ HEOONBIIMMU MOTPEIIHOCTIMU. Pe3ynbrarel 00yueHus Mo IUCHUIUIMHE, COOTHECEHHBIE C
YCTAHOBJICHHBIMH B IIPOrpaMMe MHAUKATOPaAMU JOCTUKCHHA KOMHGTGHIII/If/'I, OLICHCHBI YU CJIOM 0aJJIOB B
npeenax 6a30BOro ypoBHs.

IToporoBeiii. Teoperuueckoe colepkKaHUE Kypca OCBOEHO B 00beMe, HEO0OXOAMMOM JUIs
nanpHeimei yuedbl u npodeccHoHaBHON AeATeIbHOCTH. HeKoTophle MpakTHUECKHE HaBBIKH pPabOTHI C
chopMupoBaHbl ¢ MpobOernaMu. YdueOHble 3aJaHMsl, HIPEAYCMOTPEHHBIE NpPOrpaMMoi oOydeHus,
BBIMOJIHSUTMCH € OHMIMOKaMH, HCIPABICHHBIMH 10/ PYKOBOJCTBOM THpernojaBareis. Pe3ymbraTs
o0y4eHMs] 1O JUCLUIUIMHE, COOTHECEHHbIE€ C YCTaHOBJICHHBIMH B MporpaMMe HHJIUKATOpaMu
JOCTHUKEHUS] KOMIIETEHLIUH, OLIEHEHbI YMCIIOM OalyIoB B IPE/iesiax IOPOroBOr0 YPOBHSI.

Hu:xe moporosoro. Teopetuueckoe coaepaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumebie
HaBBIKM MPAKTHYECKOH pabOThl C(HOPMHUPOBAHBI MHHHMAIBHO. BONBIIMHCTBO yUYeOHBIX 3aJaHMI,
MPElyCMOTPEHHBIX MPOTrpaMMON OOy4YeHHsI, HE BBIMOJIHEHBI. Pe3ynbTaTel OOy4eHHs] MO JUCIHILIMHE,
COOTHECEHHbIE C YCTAHOBJIEHHBIMHU B NPOTrPaMM€ MHAMKATOPaMH JOCTHUKEHHUS] KOMIIETEHIUH, OLIEHEHbI
YHCIIOM 0aiioB, BXOASIIKX B IMANa30H HIKE TOPOTOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0HKETHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCUTET

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IMacnopr 3a4era

no qucrumuinae «KBanToBast kpunrorpadus», 3 ceMectp

1. Meroanka oueHKH

3auer mpoBoAMTCS B YCTHOWM (opme, mo Owieram. bumer coctout w3 15 BOIpPOCOB H
dbopmupyeTcs 1o cieayoneMy IpaBuy:
— TIepBBIN BOMPOC BHIOMPAETCs U3 TUara3oHa BOIpocoB 1-7;
—  BTOpOI BOMPOC U3 AMara3oHa BoIpocoB 8-15;
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTAThl O0YUEHUS 110 JUCIUTUIHHE, COOTHECCHHBIC C
YCTaHOBJICHHBIMU B IIPOrpaMMe MHAUKATOPAMH JOCTUKEHHS KOMITIETEHIIUH.
Ha 3adere mpenonaBarenb BlpaBe 3a/aBaTh CTYACHTY YTOUHSIONIME U JONOJIHUTEIbHbIE
BONPOCHI U3 00111eT0 niepeyHs (1. 4).

dopma Guera st 3aueta

HOBOCUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
®akynprer OTO

Buier Ne
K 3a4eTy no jqucuuminHe «KBanToBas kpunrorpadus»

1. Bonpoc 1
2. Bompoc 2.

YTBepxnato: 3aB. Kapeapon nomwkHocTh, DO
(o aTHCH)

(mara)

2. Kputepuu oneHkHu pe3ybTAaTOB 00y4eHHS, COOTHECEHHBIX C YPOBHSIMM OCBOEHMSI
HHIUKATOPOB IOCTUKEHHUSI KOMIIeTeH U

OtBer Ha Oumijer AJs 3ayeTa 3aCUUTHIBACTCS HA NMPOJABHHYTOM YPOBHE, €CIU CTYACHT
NPOBOJUT CPAaBHUTEIBHBI KOMIUICKCHBIN aHAJIN3 MaTepHaia, BBIABISECT IpoOIeMbl, Tpeiaraet
MEXaHU3Mbl HX PELICHUs, NPEACTaBIAEeT KOJIWYECTBEHHbIE XapaKTEPUCTUKU OINpPe/eIeHHbIX
NPOIIECCOB, MPUBOJIUT KOHKpETHhIE mpuMepbl. COBOKYIHOCTH pe3yabTaToB OOydYeHHUS IO
JTUCLUIUIMHE U COOTHECEHHBIX C HUMU HMHAMKATOPOB JAOCTHXKEHMS KOMIIETCHLUN HE COIACPKUT
npo0OesioB. YCTaHOBJIEHHBIE B IPOrpaMMe€ KOMIIETEHLMU CPOPMUPOBAHBI B IOJHOM OOBEME.

1



O1eHka coctaBisieT om 35 0o 40 bannos.

OTBet Ha OuJieT AJ1s 3a4eTa 3aCUUTHIBACTCA HAa 0230BOM YPOBHE, €CJIM CTYAEHT IIPH OTBETE
Ha BONPOCHl (POPMYJIHPYET OCHOBHBIE MOHATHUS, JAET XapaKTEPUCTUKY IMPOIECCOB, SIBICHU,
MPOBOJMT aHAIIN3 MIPUYUH, YCIIOBUH, CITOCOOCH MPEJICTaBUTh KOJIMYECTBCHHBIC  KAYCCTBCHHBIC
XapaKTepUCTHKU TpoiieccoB. COBOKYNMHOCTh pPE3yabTaTOB OOy4YeHHUs MO TUCIHUILUIMHE U
COOTHECCHHBIX C HUMH HHIUKATOPOB JIOCTHIKCHUS KOMIICTCHIIMH COMEPKUT HECYIICCTBCHHBIC
npoOenbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETEHIIMU C(HOPMHUPOBAHBI Ha 0a30BOM YpPOBHE.
Ouenka cocraiusieT om 34 0o 27 6annos.

OtBer Ha Owyer AJs 3a4yeTa 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYACHT MpPU
OTBETE HAa BOMNPOCH JAaeT ONPEACICHHE OCHOBHBIX ITOHSITHH, MOXET I0Ka3aTh NPHYUHHO-
CJIEICTBEHHBIC CBS3M SIBICHUMN, MPU PELICHUU 33Ja4u JOMYCKaeT HEMPUHIMIHAIbHBIC OIINOKH,
HanpuMep, BBIYHCITUTENbHBIC. COBOKYITHOCTh pE3YyJIbTaTOB OOY4YEHUsS IO AWCIHIUIUHE U
COOTHECEHHBIX C HUMHU HMHAUKATOPOB JOCTHKEHHS KOMIIETEHUUH COJEPKUT MPOOETIBL.
YcTaHOBIIEHHBIE B TIpOrpaMMe KOMIIETSHIIMH COPMHUPOBAHBI HA TOPOroBOM ypoBHE. OleHka
coctaBiseT om 26 do 20 b6annos.

OtBer Ha OWJeT JJis 3aUeTa CUYHMTACTCS HEYAOBJETBOPUTEIBHBIM (HUXKE ITOPOTOBOTO
YPOBHSI), €CJIM CTYIEHT IPU OTBETE€ Ha BOIPOCHI HE JIAeT OINpEeIeHU OCHOBHBIX TOHSATHH, HE
crioco0eH ToKa3aTh MPUYUHHO-CICICTBEHHBIC CBsI3M sBJICHHA. COBOKYITHOCTH PE3YJIBTaTOB
0o0yuYeHHUs MO TUCIUILUIMHE U COOTHECEHHBIX C HUMH WHAMKATOPOB JOCTH)KCHHUS KOMIETEHIIUN
COJICP)KUT CYIIECTBCHHBIC MPOOENBl. YCTAaHOBICHHBIE B MPOrpaMMe KOMIICTCHIIUU HE
chopmupoBanbl. OnieHKa cocTaBisieT meree 20 6annos.

3. [Ixana oueHkHn

3a4eT CUMTAeTCs CAAHHBIM, €CIIM CyMMa 0ajUIoB IO BCEM 33/1aHMsAM OMJIeTa COCTaBIISET OT
20 no 40 6amtoB BriounTenbHO. Cymma menee 10 GansioB mpu3HAETCS HEYAOBIETBOPUTEIEHBIM
pE3yJIbTaTOM ITPOMEKYTOUHOM aTTeCTAlUy 110 AUCLUILINHE.

B oOmieii omeHke Mo JUCHMIUIMHE Oaibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBHH C
npaBUjIaMu OAJTILHO-PEUTHHIOBOM CUCTEMBI, ycTaHOBICHHbIMH B HI'TY.

4. Bompocsl k 3auety no aucuunauHe «Kpanrosas kpuntorpadusdy

1. ITpenmet kpunrorpaduu. OCHOBHbIE OHATUS, TEPMUHBI, OTIPEACICHUSI.
2. MaTtemaTtuueckrue OCHOBBI KpUIITOTpapuu

3. HampaBnieHusi COBpeMEHHOH KpUITorpahuu

4. udp «Cuutanay

5. Hudp Le3zaps

6. llIndp Buxenepa

7. ngpp XOR

8. Anroputmsl mmdposanus DES u TOCT28146-89

9. Cekpetnble cucteMbl. CriocoObl H300pakeHUsI CEKPETHBIX cHcTeM. [Ipumepsl
CEKPETHBIX CUCTEM.

10. TeopeTnueckas cekpeTHOCTb. HaneKHOCTh CEKPETHOM CUCTEMBI.

11. ludpoBaHue ¢ OTKPHITHIM KIIFOUOM

12. AnroputmMRSA

13. Kpunrorpaduueckue mpoTOKOJIbI

14. IlenocTHOCTh. AyTeHTH()HUKAIHS. DIICKTPOHHAS TTOIHCH.

15. HeotcnexuBaeMOCUTh. DIEKTPOHHBIE JICHBT .



DdenepanbHOE rOCyIapCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKICHNE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBCHHBIH TEXHHYECKUH YHUBEPCUTET)
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IacopT KOHTPOJILHOM PAdOTHI

o nucruiuinae «KBanToBast kpunrorpadus», 3 ceMecTp

1. MeToauka oleHKH

BrimosHeHHe KOHTPOIBHON pabOTHI sSBIISETCS POPMOIA TEKyIel aTTecTaru (KOHTPOJIS)
[0 TUCIUILINHE, TPEAYCMOTPEHHON yueOHBIM TIAHOM.

KonTposnbHast pabora HampaBieHa Ha 3aKpEeIUIEHHE U IPOBEPKY YPOBHS BIIaJCHUS
yu4eOHBIM MAaTEepHaIOM IO TEOPETUYECKUM TeMaM U TeMaM MPaKTHYEeCKHX 3aHITHM, a Takxke
(dopMHpOBaHNE HABBIKOB CAMOCTOSITEIPHOTO aHAIN3a B 00J1aCTH KBAHTOBOW KPUIITOTPa(HH.

Homep mHauBuayanbHOrO 3a/laHusl OMpEIeNseTcs MO MOPSAKOBOMY HOMepy (aMumuu
CTYJICHTa B cIIMCKe rpynnsl. i3MeHeHrne BapraHTa 3a/1aHusl BO3MOKHO TOJIBKO 10 COIIACOBAHUIO
C Tpero/iaBaTeseM.

KommgectBo 3amanuii 70CTaTOUHO ISt 0OECIIEUEHHs, KaXKI0T0 00ydaroerocs 3a1aHueM
KOHTPOJIbHOM paboTHI.

Cmpykmypa KOHMpObHOU pabomul:

1. TuTynapHBIH JIHCT (CM. IPHIIOKCHUE)

2. Bgepaenue (akTyajqbHOCTb, 1I€]Tb, 3a7a4H).

3. OcHoBHas 4acTh (3aaHNE KOHTPOJIBHON pabOThI).
4. 3axioueHue (BbIBOJBI M PEKOMEHAALINHN).

5. Chomucok nuTepaTypbl U HCTOUHUKOB.

Bo BBeneHuu popMynupyroTcs KpaTko 0OOCHOBBIBAETCS aKTyallbHOCTbh, 1I€JIb U 3aJ1auH,
JaeTcs KpaTKasi XapaKTepUCTHKA CTETIEHU U3YYEHHOCTH BOIIPOCA .........

OcHOBHasi 4acThb — 3TO OTBET Ha 3a/JaHUs KOHTPOJBbHOW paboTbl. OH MOIKEH OBITh
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM M apryMEHTHUPOBaHHBIM. llpu HEOOXOAMMOCTH OCHOBHAas
4acTh MOXKET OBITh pa3buta Ha OoJiee Menkue Bonpockl. OHA JIOJDKHA COAEPKATh 00s3aTeIbHBIC
CCBUIKM Ha U3yYEHHYIO JINTEPATypy, HOPMATUBHBIC aKThl U HHTEPHET-UCTOYHHUKH, O(DOpMIICHHBIE
MOCTPAHUYHO B COOTBETCTBUU C OMOIHOTpaduuecKuMu TpeOOBaHUSAMHU.

3akiIrovueHre: M3JI0KEeHHE OOILEro BBIBOJA MO WM3YYEHHOW MpoOiieMe U MpeasiaraeéMbIX
PEKOMEHTalni.

Cnucox nuTepaTypsl odopmisieTcss B COOTBETCTBHM C  OubiamorpaduyeckuMu
TpeOOBaHUSIMU B aja(aBUTHOM IMOPSAKE W BKIIOYAET OT 3 0 5 MCTOYHUKOB (KHHUT, CTaTel
pa3HbIX aBTOPOB, HWHTEPHET-UCTOYHUKOB, JAOKYMEHTOB), KOTOpble OBUIM H3y4Y€Hbl MIpU
BBIMIOJTHEHUH KOHTPOJIbHOU PabOTHI.

PexoMenyercst uznaraTh MBICIH 1O CYIIECTBY, KPATKO U JJIOTUYHO.

Tpebosanus k ogpopmaenuro:

O0beM KOHTPOJIBHOW paboThl A0 10 cTpaHUIl MANIMHOMKMCHOTO TeKCcTa ¢opmara A4.
HIpudr Times New Roman, 12. Hymepauus cTpaHHIl CKBO3HAas, B HIDKHEH 4YacTH JHCTa IO
ueHTpy apabckumu uudppamu. KoHTponbHas paboTa AomkHa OBITH OTpEAAKTUPOBaHA, HE
conepxarb opporpadhuIecknx, CHHTAKCHYECKUX U CTHUIJIEBBIX OIITHOOK.

KonTponbHast paboTta mpemocTaBisieTcs sl MIPOBEPKU B AJIEKTPOHHOM BHUIE B CPOK,
YCTaHOBJIEHHBIN IpenojaBaTesieM. [Ipu mooxXuTenbHOM pe3ysbTaTe OLEHUBAHUS KOHTPOJIbHON
paboThl CTyOeHT e€ pacredarbiBaeT, MepeAaeT Ha Kadeapy M 3alldiiaeT J0 CECCUU B
Ha3Ha4YeHHOEe IpernojaasareneM BpeMmsa. [lo pesynbraram 3aluTbl CTYIEHTY BBICTABIISETCS
OIICHKa B COOTBETCTBUHU C KPUTEPUSIMH, IPUBEIECHHBIMU B 1. 2 Hactosuiero [lacnopra.

Kontponbnas pabota npoBoautcs no Teme (Temam) 1, 2 u BKJIto4aeT 5 3aganuil. BeimonHsercs



IINUCbMCHHO.

. Kpurepuu oueHKH pe3yJbTATOB 00y4YeHHsS, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHMSI
HHIUKATOPOB I0CTUKEHUS] KOMIIeTeHIUH

OOmme mpaBuiia BBHICTABICHHS OICHOK TEKYIIEH aTTecTallii OMpPEeAeISIOTCs OaIbHO-
PEUTUHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaIbHBIM akToM HI'TVY.

KonTtponbHast pabora BBINOJHEHA HA NPOABMHYTOM VYpPOBHE, €CIM CTPYKTYypa,
conepkanne u odopmieHne pabOTbl COOTBETCTBYeT TpeOoBaHMsAM. Bce WacTw KOHTPOIBHOM
paboThI COrIacOBaHbl, TEKCT JJOTUYHO BBICTPOCH U SIBJIAETCS aBTOPCKUM. [IpUCYTCTBYIOT CCHUIKU
Ha HOPMATHBHBIC JIOKYMEHTHI M aKTyaJbHYIO JuTepaTypy. PaboTa mpencraBinena assi mpoBEpKU
B YCTAHOBJICHHBIE CPOKU. AHAIN3 KaXJI0Tr0 U3 Pa3/eloB KOHTPOJIbHOU paboThl CBUIETEILCTBYET
0 TOM, YTO COBOKYITHOCTb PE€3YJIbTATOB €€ BHIIOJHEHUS U COOTHECEHHBIX C HUMM MHIUKATOPOB
JOCTHKEHUSI KOMIIETEHIIMI HE COAEPKHUT MPOoOesioB. 3aKperieHHbIe 32 KOHTPOJIbHOU paboToi
KOMIIETEHIINH COPMHPOBAHBI HAa TMPOJABHUHYTOM YypoBHE. OleHka coctaBisier om 35 do 40
bannos.

KontponsHas pabota BeIOIHEHA HA 6a30BOM YPOBHE, €CIIH CTPYKTYpa, COJACpXKaHUE U
opopmiieHre padoThl COOTBETCTBYET TPEOOBAHUAM, HO paboTa COACPKHUT EAUHHYHBIE HE
IPUHLMINNAIbHBIE OIIMOKM, HWCIpaBJIEHHbIE IOCIE 3aMeuyaHuil mnpenojasaTens. Bce wactu
KOHTPOJIbHOM pabOThl COTJIACOBaHBI, TEKCT JIOTUYHO BBICTPOEH U SBISETCS AaBTOPCKUM.
[IpuCyTCTBYIOT CCBUIKM Ha HOpPMaTHBHBIE JOKYMEHTbl M aKTyalbHYIO JUTepaTypy. Pabora
NpeJCTaBlIeHa JJisi TMPOBEPKH B YCTAHOBIEHHBIE CpPOKU. AHAIM3 KaXIOTO U3 pa3/esioB
KOHTPOJIbHOM pabOThl CBUJIETENBCTBYET O TOM, YTO COBOKYITHOCTb PE3YJbTAaTOB €€ BHIIIOJHEHUS
U COOTHECEHHBIX C HUMU MHJIUKATOPOB JIOCTHKEHUSI KOMIIETEHIIUN CONEPKUT HECYIIECTBEHHbIE
po0OeITbl. 3aKpPeTUICHHBIC 32 KOHTPOJIBHOW pabOTOW KOMITIETEHIIUU CHOPMHUPOBAHEI Ha 0a30BOM
ypoBHe. OrueHka cocrasisget om 30 do 35 6annos.

KonTtponbsHas paboTa BIIIOJIHEHA HA OPOTOBOM YPOBHE, €CIIU CTPYKTYpa, COAEpIKaHUE
u odopmieHue pabOThl COOTBETCTBYET TpeOOBaHUSAM, HO paboTa COJEPKHUT OIIMOKH,
HEOJIHOKPATHO HCIIpaBiIsieMble MTOCIIE 3aMeYaHui rpernogaBaTesisa. YacTu KOHTPOJIbHOM paOboThI B
[[EJIOM CcOorjacoBaHbl. [IpHUCYTCTBYIOT CCBHUIKM Ha HOPMATHUBHBIE JOKYMEHTHl M aKTYyaJIbHYIO
auteparypy. Pabora npencraBiieHa sl IPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIN3 KKIOTO U3
pa3iesioB KOHTPOJIbHON pabOThl CBUIETENHCTBYET O TOM, YTO COBOKYITHOCTb PE3YJIbTaTOB €€
BBIMIOJIHEHUSI U COOTHECEHHBIX C HUMHU HHAMKATOPOB JIOCTHXKEHUS KOMIIETEHIMI COIEPKUT
npoOenbl. 3akperuieHHble 3a KOHTPOJBHOM paboToil KommeTeHuuu CcGHOpMUPOBAHBI Ha
noporoBoM ypoBHe. OueHka coctasiser om 20 do 30 6annos.

KontponbHas paboTa cuuTaeTcs He BBINOJHEHHOWH, €CIM CTPYKTypa, COJEp>KaHUE H
odopmienne paboOTHl HE COOTBETCTBYET TPeOOBaHUAM, paboOTa COJEPKHUT CYIIECTBEHHBIE
OIIMOKY, HE UCIIPABJICHHBIE MTOCIIE 3aMeUaHuil mpenoiaBarens. YacTH KOHTPOIbHON paboThI
He coriacoBaHbl. OTCYTCTBYIOT CCBUIKM HAa HOPMAaTHBHbIE JOKYMEHTHI U aKTyaJlbHYIO
auTepaTypy. Pabora He mpeacTaBieHa A MPOBEPKH B YCTAHOBIEHHBIE CPOKHU. AHAIU3
KaXXJ0r0 M3 Pa3/iesioB KOHTPOJIbHOM pabOThl CBUIETEIBCTBYET O TOM, YTO COBOKYIHOCTH
pe3yNbTaTOB €€ BBIMOJIHEHUS M COOTHECEHHBIX C HHUMU WHIUKATOPOB JOCTHIKCHUS
KOMIIETEHIIM HE COJEPKUT MHOXECTBO CYIIECTBEHHBIX MPOOENoB. 3aKkperuieHHbIe 3a
KOHTPOJIbHON paboToi KommeTeHnu He copmupoBanbl. OrneHka cocrasisetr om 10 0o 20
bannos.

2. IIxajaa ouneHkH

KonTtponbHast pabora kak Qopma TeKymield arrecTanudl (KOHTPOJSA) MO JUCIUILINHE
CUMTAETCSl YCIIEUIHO BBITIOJHEHHOW, €CIM CyMMa IOJyYeHHBIX OallIoB IO BCEM €€ 3aJIlaHHsIM
coctasisiet oT 20 10 40 6aJIOB BKITFOYHUTEIHHO.



B oOmieit omenke 1Mo AWCHUIUIMHE Oa/uibl 3a BBINOJHEHHWE KOHTPOJIBHOW pPabOThI
YUUTBHIBAIOTCS B COOTBETCTBUU C TMPaBWIAMH OaUTbHO-PEHTHHIOBOM CHCTEMBbI WM TaOJHIICH
COOTBETCTBHUS OAJIOB, TPAJUIIMOHHON olleHKH M OykBeHHOM oneHku ECTS, ycTaHOBICHHBIMH B
HITY.

3. IlpuMepHbIi NepeyeHb 3aJaHUI (BAPMAHTOB) KOHTPOJIbHON padoThI

1. MasTHUKOBBIE U DJIEKTPOHHBIE YaChl HA IOBEPXHOCTU 3€MIIM ITOKA3bIBAIOT OJJMHAKOBOE
Bpemsi. CpaBHHUTE IOKA3aHUs ATUX YaCOB 3a CYTKH B CIy4asiX, KOI/1a OHU IOAHSTHI Ha
BBICOTY 1 KM M OMyIlEHbl Ha MTyOUHY 1 KM.

2. Yupyruil MsiuMK JBUKETCSI BEPTUKAIBHO IMOJ JEHCTBUEM CHJIBI TSYKECTH, OTCKAKHUBas
OT TOPU30HTAIBHOrO cTosia. HaprucoBaTh rpauk 3aBUCUMOCTH CMEIIEHUS OT BpEMEHH U
(da30BbIiA TOPTPET KOJICOAHUH.

3. Hactuna maccbl m HaxOJUTCS B OJHOMEPHOM CHJIOBOM IIOJIE, TJ€ €€ MOTEHIMAIbHAsA
SHEprus
3aBucUT 0T KoopauHathl X Kak U(x)= Uol- cosax), rae Uo u a — M0JI0KUTENbHBIE TIOCTOSTHHBIE.
Haiitu nepuon Manbix kojaebaHU 4acTULIBI OKOJIO TIOJI0KEHUSI PABHOBECHS.

4. OnpenenuTb MOJIOKUTEIBHYIO MOIIHOCTh BBIHYXJEHHBIX KOJeOaHUH Kak (YHKLHIO
JTOOPOTHOCTH OCIIHIUISITOPA.

5. J11s1 pe30HaHCHOTO OOHAPYXEHMSI MAJIbIX BBIHYKIAIOIIUX CUJI UCTIOJIb3YETCsl KPUCTAILT
candupa, 106poTHocT, KoToporo Q =10° u yacTora coGCTBEHHBIX KoyeOanuil pasua 10* T
Onpenenutb BpeMsi, B TEUEHUE KOTOPOIO B MOHOKPUCTAJLJIE YCTaHABJIMBAIOTCS CTAlMOHAPHBIE
KOJICOAHUSI C MOMEHTA BO3/ICHCTBHS BEIHYKIAIOIIEH CHIIBL.



