PefepanbHOE rocyaapcTBeHHOe GH0MKETHOE 06pa30BaTe/lbHOe yupexieHue
BbICLLEro 06pa3oBaHUA
«HOBOCUBUPCKIMIA FOCYAapPCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

Kadeapa paguonpreMHbIX U paguonepeaaoLyx yCTpoicTs

“YTBEPXJAIO”
JEKAH P30

4.T.H. XpycTtanes B. A.
r.

PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI
MeTOIlbl MO)le.]'ll/lpOBill-lHﬂ H OINITHMH3AIIHH

Ob6pasoBarenbHas nporpammva: 11.04.02 MHHhOKOMMYHUKALMOHHbIE TEXHOIOTMU 1 CUCTEMbI CBA3N ,
maructepckas nporpamma; O6paboTka 1 (hopMUpOBaHKEe CUTHAIOB B CUCTEMAX U YCTPOMCTBAX
LM(POBOro Te/epaanoBeLLaHmns

Kypc: 1, cemectp : 1
daKkyNbTET PaSNOTEXHUKIN N 3NIEKTPOHNKM,

CemecTp

Ne Bua featensHocTn 1

1 Bcero 3ayeTHbIX efuHULY 6

(KpegmTOB)
2 | Bcero yacos 216
Bcero 3aHsTWIN B KOHTaKTHOM

3 53

thopme, yac.

4 Jlekymu, yac. 18
MpakTnyeckune 3aHATAA, Yac. 18
NabopaTopHble 3aHATUA, Yac. 0

7 3 HYX B aKTVBHOM 1 8

WHTEPaKTMBHOM hopMe, Yac.
ATTecTauums, yac. 2
KoHcynbTauum, yac. 15

10| CamocToaTenbHas paboTa, yvac. 163

Buabl camocTonTeNbHOI paboThl

11 (KypcoBOI1 NPOEKT, KypcoBast Pr3

pabota, PI"3, noaroToska K

KOHTPO/bHOW paboTe)

12| Bug attectauum 2

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuo (cneynanbHocTK): 11.04.02 IHHhOKOMMYHUKALNOHHbIE
TEXHONIOTNN 1 CUCTEMbI CBA3U

&I OC BBefeH B aeinctame npmkasom Ne1403 ot 30.10.2014 r. , pata yTBepxaeHus: 28.11.2014 r.

MecTo AucumnanHbl B CTPYKTYpe y4ebHOro nnaHa: biok 1, BapuatveHas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 11.04.02 MIHPOKOMMYHUKALMOHHbIE TEXHOTOTUN U CUCTEMBI CBA3U

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

PIvPITY, npoTtokon 3acefaHmns Kageapsl Ne6 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (paKy/bTeTa PaAMOTEXHUKM U 3N1eKTPOHUKK, NpoTokon Ne 6 o1 21.06.2017

Mporpammy paspaboTan:
[OUEHT, K.T.H. TbipblknH C. B.
3aBepfytoLnii kadeapoi:

npodgpeccop, A4.T.H. Kucenes A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

flekaH XpycTtanes B. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun @IOC: OK.1 cniocodHOCTH K A0CTPAKTHOMY MBINLICHAIO, AHAA3Y, CHHTE3Y; ¢ 4dCHl
CEOYIOIUX Pe3yTbmamos 00yueHus:

37. 3HaTb METO/bl MaTEMATUYECKOrO MOAENNPOBaHNA VIH[*)OKOMMyHI/IKaLI,VIOHHbIX CUCTEM

Komnemenyun ®@I0C: ITIK.9 ciocoGHOCTH caMOCTOSITEIEHO BBINOTHATH SKCIEPIMEHTAIbHBIEC HCC/Ie/TI0BAHIS
AJISI pellieHus] HAY THO-HCCIIe0BATETHCKAX H MPON3BOICTBEHHBIX 3a/1a' ¢ HCI0JIb30BAHIEM COBPEMEHHOI
ANNAPATYPBI M METO/I0B HCCIIETOBAHNS, CHOCOGHOCTH YIACTBOBATH B HAYYHBIX HCC/IEIOBAHNUSIX B TPYIIIIe,
CTABUTD 32JaYH HCC/IeOBAHNS, BLIOHPATH METO/AbI IKCIIEPHMEHTAILHOH PaGoThl; ¢ Yacmu c1edyromux
pe3yibmamoe ooyueHun:

32. 3HaTb METO/bI ONTUMM3ALUN B obnactu VIH(*)OKOMMyHVIKaLI,I/IOHHbIX CUCTEM U CETElA

yl. YMETb OCYLLECTB/IATbL MOAENMPOBaHNE N ONMTUMM3ALINIKO B obnactu I/IHdJOKOMMyHI/IKaLI,I/IOHHbIX CUCTEM N

CeTel
2. TpeboBaHus HI'TY K pe3ynibTaTaM 0CBOEHUS ANCLUUM/INHbI
Tabnuua 2.1
Pe3y}'IbTaTbI N3yveHnsa gncunnInHbl no ypoBHAM OCBOEHUA (I/IMeTb qJOprI opraHmsaunn
npeacTaBrieHne, 3HaTb, YMeTb, BNajeTb) 3aHATUI

MeTOAbl MOZENMPOBAHNS 11 ONTUMM3ALN

MK.9.32 3HaTb MeTOAbI ONTUMM3ALMN B 06/1aCTU MH(OKOMMYHUKALMOHHBIX CUCTEM U CETElA

1.0 CTPYKTYpaX COBPEMEHHEBIX U NEPCIIEKTUBHBIX IIH(i)OKOMMYHHKaHI/IOHHLIX CHUCTEM HEKU'I/II/I; ﬂpaKTM YecKune 3aHATNS;
W KOMIIIEKCOB U UCHOJIE3YEMBIX B HUX IIOJICUCTEM CaMOCTOﬂTeﬂbHaﬂ paﬁoTa

2.0 curHanax HCIIOIB3YEMBIX B CHCTEMaxX COBPEMEHHBIX I/IH(i)OKOMl\IyHI/IKaLIHOHHBIX HEKU,MVI; ﬂpaKTM yecKume 3aHATUd
CHCTEM M METOIaX X 06pa60TKI/I

3.0 quHAMYKE PasBUTUS U BBIOOpE Hanbolee BHIIOHOIO COUETAHNS aHATIOTOBBIX U | [lekuyn; MpaKTUUecKue 3aHATUSA
I POBHIX Y3JI0B U TOJACHCTEM B IIEPCIIEKTUBHON almapaType
MH(POKOMMYHHUKAITUOHHBIX CHCTEM

4.0 COCTOSTHAM W pa3BHUTHH CPEeJICTB aBTOMATH3A NN IPOSKTHPOBAHAS CamocTosTeNbHas paboTa
paIMO3JICKTPOHHBIX YCTPOMCTB U CHCTEM

5.0CHOBHBIC BU/IbI ICTEPMUHAPOBAHHBIX M CIIy4a{HBIX CHIHAIIOB, HCIIONB3YEMBIX B | [lekuyu; MpaKTUYecKme 3aHATUS
HH(POKOMMYHHKATTHOHHBIX CHCTEMAX

6.0CHOBBI CXeMOTEXHUKH 1 DJIEMEHTHYIO 6a3y AHaJIOTOBLIX U IlI/I(prBbIX .neKLl,I/II/I; |'|pa|(‘|'|/| yeckue 3aHATnA
SJIEKTPOHHBIX yCTpoﬁcTB, a TakKKe€ apXUTEKTYpPYy, YCIOBUA U CIocoOBI
HCIIOIB30BaAHUSA MHUKPOIIPOIIECCOPOB B PaTAOTEXHUICCKUX _VCTpOfICTBaX

MK.9.yl ymeTb OCyLLECTBNASATbL MOAEIMPOBaHME 1 ONTUMMU3ALMIO B 0611aCTU
NH(DOKOMMYHUKAUMOHHbIX CUCTEM U CETEN

7 MCTONIB30BATh METO/JIBI aHalIn3a U ONTUMU3AITHH SJICKTPUICCKIX neneu B HEKU'VIVI; npaKqueCKme 3aHATUSA;
CTamMMOHAPHOM U IIEPEXOJTHOM PEKUMAX CamocToaTenbHas pa60Ta
8‘HpOH3BeCTI/I CHeICI‘paJ'[bHLIﬁ aHaIu3 JETCPMUHHUPOBAHHBIX U CJTY'-Iaf/JIHbIX CHUI'HAJIOB neKU'VIVI; npaKqueCKme 3aHATUA
9.HpI/IHI_[I/II'IbI TIIOCTPOEHUA U TUIIBI CUCTEM aBTOMATU3AIANA MTPOCKTHPOBAH neKU'VIVI; npaKTVI yecKue 3aHATnAa
HH(I)OI(OMl\/Iy HUKaITMOHHBIX CHCTEM, a TaKK€ OCHOBEI UX MOJICITUPOBAHNA A

OIITHMHM3aITuH

OK.1.37 3HaTb MeTOoAbl MaTeMaTU4YeCcKOro MoaeIMpoBaHus I/IHC*)OKOMMyHVIKaLI,I/IOHHbIX
CACTEM

10.MOZ[8.IIHPOBZIHHSI pPagroOCuCTEM U CUTHAJIOB B COBPEMEHHBIX HEKU'MM; rlpaKTMl-{eCKVIe 3aHATUA,
HH(I)OI(OI\/H\/[_VHI/IKELHI/IOHHI)IX CHCTEeMax CamocToaTeNbHas pa60Ta

3. CofiepxkaHue 1 CTPYKTypa yy4ebHOM ANCLUNIINHDI

Tabnuua 3.1
CcbINIKN Ha
o AKTUNBHbIE
Tembl nekuumn Yachbl pe3ysibTaThbl YyebHas aesiTeNlbHOCTb
(hopMblI, yac.
0by4yeHus

Cemectp: 1

AvpakTnyeckas eguHMLA: NOHATUE NHPOKOMMYHUKALMOHHOW CUCTEMb




1. noHATME

o MocelleHne nekuymn. Pabota ¢
NH(OKOMMYHUKALIMOHHOW 0 1 1,8 - 4
KOHCMEKTOM.
CUCTEMBI
2. Knaccudmkaums 0 1 1 MoceLyeHe nekummn. Pabora ¢
NH(OKOMMYHUKaLMOHHbIX CUCTEM KOHCIMEKTOM.
AunpakTnyeckas eguHMLA: NOCTaHOBKaA 3ajayn MOJeIMpoBaHnA
3. BUbl MOAeNei, Knaccugukaums 0 1 110 MoceLyeHe nekummn. Pabora ¢
mogenew ’ KOHCMEKTOM.
AngakTnyeckas eguHuLa: Lenm, cnocobbl M yPOBHU MOAETMPOBaHNS
4. 1uenu, cnocobsbl, YpoBHN 0 1 110 MoceLleHne nekymn. PaboTa ¢
MOJennpoBaHms : KOHCIMEKTOM.
MoceLyeHe nekummn. Pabora ¢
5. IMUTaLMOHHOE MOoJennpoBaHue 0 0,5 1,10,2,9 W 4
KOHCMEKTOM.
AnpakTnyeckas efuHMLA: NOHATME CYHANHOIO U 4eTEPMUHUPOBAHHOMO CUMHa1a
6. onpegeneHve HeNpPepbIBHOIO,
[OUCKPETHOrO U LMpoBOro
CUIHanoB.; 0 05 10.2.5 MocelleHne nekumn. Pabota ¢
aHasioro-LuhpoBoe K ' T KOHCMEKTOM.
Lndpo-aHanorosoe
npeo6pasoBaHuns.
7. Knaccudurkaums cnyyaiHbix 0 05 10.2.5 MocelleHne nekumn. PaboTa ¢
CUrHanoB ' T KOHCMEKTOM.
8. Knaccuumkayms 0 05 10.2.5 MoceLleHne nekymn. PaboTa ¢
[eTePMUHNPOBAHHbIX CUTHAN0B ' T KOHCMEKTOM.

JniakTuyeckas efnHMLa: CBA3b Kon4yecTsa

ero crnekTpa

NHopMaLWK, cofepXKaLlelics B CMrHane, ¢ LUMPUHOWN

9. cBA3b KONMYECTBa UHAOPMALAN,

o MocelleHne nekumn. PaboTa ¢
CoZepKalLLencs B curHane, ¢ 0 0,5 1
o KOHCMEKTOM.
LLIMPVHOM ero crekTpa
AvpakTndeckas eguHMLA: L U 3a4a4mM MOLENUPOBaHNA CUrHanoBs Ha 3BM
10. uenun v 3afaym MOLENNPOBaAHNA
He7s A AENVp MocelleHNe nekumn. PaboTa ¢
C/y4yarHbIX CUTHa/I0B Ha 0 1 10, 7
KOHCIMEKTOM.
LMpPOBbIMK CNOCO6aMm
11. uenn 1 3agayn moaennpoBaHnA
4 aa Aenvp MocelleHne nekumn. PaboTa ¢
LeTepMUHMPOBaHHBLIX CUTHAOB Ha 0 1 2,3,56
KOHCMEKTOM.
LM(POBbLIMYM Criocobamm
AnpakTndeckasn egnuHMLA: NMOHATUSA HEMPEPbLIBHOIO, AUCKPETHOMO U LMMPOBOro CMrHanos
12. ocobeHHOCTU Npeobpa3oBaHUs
MoceLleHne nekymn. PaboTa ¢
aHasioroBoro curHana B 0 1 1,2,7
o o KOHCIMEKTOM.
OVCKPETHbBIN U LMPOBOI CUTHAbI
13. cBOIiCTBA ANCKPETHOTO U 0 1 9 MocelleHNne nekumn. PaboTa ¢

LI(hPOBOr0 CUTHAMOB

KOHCIEKTOM.

AVpaKTnyeckas eanHMLA: NPUHL,

UMbl, CNOcobbl U CPeACTBa ONTMMM3ALMUN

14. 3agaya onTuMmM3aLnn B

NH(OKOMMYHUKaLNOHHBIX 0 2 2,3,5 Juckyccmna.
cucTemax

15. OcHOBHble MeTOAbI 0 1 2 [nckycems.
onTUMM3ALMN.

AvaakTuyeckas earHULA: (hopMUPOBaHIE CTyYaiiHbl

X MPOLLECCOB LMPOBLIMM YCTPOVCTBaMM

16. hopMupoBaHue cnyyaiHbIX
MpOLLeCCOoB L(POBbIMM
yCTpOiCTBaMM

0

10,9

MocelLeHme NeKLmm
KOHCMEKTOM.

. PaboTa c

JnpakTundeckasa efnHMLA: NpPaKTUYeCKoe NpUMeHeHMe ﬂCGB,D,OCﬂyanIHbIX ﬂOCﬂEAOBaTeﬂbHOCTeVI B

paanoTEXHUYECKUX YCTPOMCTBAX




17. o6Lyme BONPOChI NPUMEHEHNS
Mncn

0

0,5

1

MocelleHne nekumn. PaboTa ¢
KOHCIMEKTOM.

ﬂII/I,U,aKTI/I'-—IeCKaFI €AnHunLUa: OCHOBbI NMOCTPOEHUA aHAJ/IOMOBbIX U LI.I/I(*)pOBbIX (*JI/I}'IprOB

18. 06L1me BONPOChI NOCTPOEHUSA

MocelleHne nekumn. PaboTa ¢

0 0,5 10,5,6,7,9

LUMPPOBBIX PUNLTPOB KOHCMEKTOM.

19. KX - unbTpebl MocelleHne nekumn. PaboTa ¢
0 0,5 10,5, 6,7

(XapaKTepuCTUKK, aHann3, CUHTE3) KOHCMEKTOM.

20. BUX - gpunbTpbl 0 05 10,5, 6,7 MocelyeHne nekumm. Pabota ¢

(XapaKTepuCTHKK, aHaNN3, CUHTES)

KOHCIMEKTOM.

AnpakTuueckas eauHuLa: Z-npeo6pasoBaHue 1 ero CBOMCTBa

MocelleHne nekumn. PaboTa ¢

21. OCHOBbI Z-Npeobpa3oBaHmns 0 0,5 1 KOHCIEKTOM.
22. ncnorb30Banme MoceweHne nekumn. Pabota ¢
Z-npeobpa3oBaHus A1 aHanmn3a u 0 0,5 1,5,6 t L.

CMHTE3a LM(POBBIX CUCTEM

KOHCIMEKTOM.

JnpakTunyeckan eguHuua: onpegeneHme Ha 9BM xapaKTepuCcTUK AeTepPMUHNPOBAHHbIX U

CNyYaiHbIX CUTHa/I0B

23. uenu v 3ajayn onpegeneHuns

MoceLleHne nekumn. PaboTa ¢

XapaKTepucTUK aHanorosbIX 1 0 0,5 6,7,9
KOHCIMEKTOM.
LM(POBbIX CUTHa0B Ha SBM
Tabnuua 3.2
CcblfIKM Ha
. | AKTMBHbIE
TeMbl NPaKTUYECKNX 3aHATUI Uacbl | pesynbTaTthbl YyebHasa JeAaTe/IbHOCTb
(popmel, Hac. 0by4yeHus

Cemectp: 1

AnpakTnyeckas eAMHNLA: NOHATUE NHGOKOM

MYyHW KaLI,I/IOHHOI7I CNCTEMBDI

1. TUMOBbIE CTPYKTYpbI

3yuyeHwe TUMOBbIX CTPYKTYP

0,5 1 1 CUCTEM UMPPOBOro
NH(OKOMMYHUKaLMOHHBIX CUCTEM
TenepafroBeLLaHns
AunpakTnyeckas eguHuMLA: NOCTaHOBKaA 3a4ayn MOJeIMpoBaHNA
2. CTPYKTypHas cxema, cnocoobl 05 1 110 M3yyeHune cnoco6os

MOJENNPOBaHUA.

MOZIENIMPOBAHWS PaANOCHCTEM.

AvpaKTyeckas eguHMLA: Lenn, Cnocobbl U YPOBHM MOLE/TMPOBaHMS

3. HaTypHOe 1 NoslyHaTypHoe

PaboTa ¢ nporpaMMHbIMK 1

MOJEeNMpoBaHne CUCTeM 0,5 1 1,10,2,9
annapartHbIMU Kogepamu.
LM(POBOro TenepaavoBeLLaHNs
4. UM(pOBOE MOLENMPOBaHME
cUcTeM LUMGpoBoro 0,5 1 1,2,6,7 Paota ¢ nporpamMHbIMM 1

TenepaanoBeLLaHuns

annapaTHbIMX KoAepamu.

AVpaKTnyeckas eanHMLA: NPUHL,

UMb, CNOCO6bI U cpeacTea onTuMM3saLnn

2. MNpaKTnyeckasn peanusaums
MEeTOLO0B ONTMMU3ALUM

0

0

MpakTnyeckasa peannsaums
0fiHOro 13 MeTo0B
onTUMM3aLIN

AvaakTuyeckas earHULA: (hoOPMUPOBAHIE CTyYaiiHbl

X MPOLLECCOB LM(POBLIMM YCTPOVCTBaMM

5. LN 1 3aa4m hopMMpoBaHUS

MpakTnyecKas peanmsalus

C/y4yaiiHbIX NPOLIECCOB 0,5 1 10, 3 anropMTMOB (hOpMMPOBaHUA
LMpoBbLIMK criocobamm CNyYaliHbIX NPOLECCOB.
MpakTnyeckasa peanmsauns
6. OCHOBHbIE XapaKTepUCTUKM
0,5 0,5 2 a/IropMTMOB OLIEHKM

C/lyyaiiHbIX NPOLLECCOB

xapakTtepcTuk MNCr1




7. anropuTmbl popmmuposaHue MCrT
C 3afJaHHbIMU
CMNEKTPaNbHO-KOPPENALNOHHLIMM
XapaKTepcTMKamm

0,5

0,5

15,89

MpakTuyeckas peanmsauns
anropmMTMoB (hopMr1poBaHue
MCrI1 ¢ 3agaHHbIMK
CMEeKTPa/IbHO-KOPPENALMOHHBIM
N XapaKTepcTUKaMm.

AnaakTuueckas eauHULIA: NPaKTUYeCKoe NPUMeHeHVe NceBaocyyaii

PajMoTEXHUYECKMX YCTPOCTBAX

HbIX I'IOCﬂE,D,OB&TEﬂbHOCTEVI B

8.TCI B

MpaKTUyecKas peanmsatus

NH(OKOMMYHMKaLMOHHBIX 0,5 0,5 1 aropuTMOB (HOPMUPOBaHUS
cucTemax rncn

9. MNCI1 B 3aga4ax orpaHNYeHuns MpaKTnyeckasa peannsaums
[0CTyna K MHpopmaLum B 05 05 19 npecTeliLLero aroputma
NH(OKOMMYHUKaLNOHHBIX ' ' ’ LUINEPOBAHMSA C UCNOMb30BaHNEM
cucTemax Mncri

AnaaKTueckas eanHULIA: 0CHOBbI MOCTPOEHWS aHa/I0roBbIX U LIM(POBbLIX PUILTPOB

10. nprmMeHeHMe LG poBOI
(hunbTpaLun B 3aavax
MOZEMPOBaHNS
NHOKOMMYHUKALMOHHbIX CUCTEM

0,5

15

10,9

MpakTuyeckas peannsauns
a/IropuTMOB LM(POBOIA
(hunbTpauuu.

AVpaKTnyeckas eanHMLLA: OCHOBbI LIMPOBOro Mogen

npoBaHuA HENTMHEHbIX CUCTEM

11. OCHOBbI UMHPOBOrO
MOZLENNPOBaHNS HETMHEVHbIX
CUCTEM

0

0,5

10

Pa3paboTKa NporpammHol
MOoJenun npocTeliLlen
HENNHENHON CUCTEMBI.

AnpakTnyeckas eamHULA: onpegeneHne Ha 9BM xapaKTepuUCcTUK AeTEPMUHMPOBAHHBIX U

CﬂyHaIZHbIX CUrHasioB

12. MeTOAbI ONpeaeneHns

MpaKTuyeckas peanmsauys
aNropuTMOB OMpeseneHus

XapaKTepUCTUK CTy4aHbIX 0,5 2 10,9 "

XapaKTepucTuK cnyyvanHbIx
CUrHanoB

CUrHaO0B.
AnpakTnyeckas eguHmLa: UnMgpPoBON CNeKTPasibHbIA aHanms3

MofroTtoBKa COO6LLEHNA AaHHbIX
13. uenu n 3aga4m LUHPOBOTro A v A

0,5 1 10, 8 ON19 NPaKTUYeCcKOn peanunsaumm

CMeKTpasbHOro aHanmsa

anroputmos LICA
14. npumeHeHnsa LICA B

MpakTnyeckasa peanmsauns
NH(DOKOMMYHUKALIMOHHbIX 0,5 2 10, 8

anroputmos LICA.
cucTemax

NpakTnyeckas peannsaums
15. kpaccuyeckme metogbl LICA 0,5 1 10, 8 aropMTMOB KNacCUYecKoro

LICA

MpakTnyeckasa peanmsauns
16. napameTpuyeckmne MeToabl

1 3 10, 8 ITOPUTMOB NapMETPUYECKOTO

LICA

LICA

4. CamocTosiTe/IbHasa paboTa 06yyatoLLerocs

Ccbl/IKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTaThbl
BbIMO/IHEHWE [KOHCY/IbTauuun
06yyeHus
Cemectp: 1
1 |pr3 4 |40 2

PaboTa Haj NPaKTUYeCKOoW peannsaymeli TMNOBbLIX anroputMoB onTuMmnsayun: CasuHbix U. C. Lindposas
06paboTKa curHanos. Metoamyeckue ykasaHus K PI"3 [Sn1eKTpOHHbIi pecypc] : y4ebHO-MeToAMYECKOe
noco6ue / N. C. CaBuHbIX ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214608. - 3ar/. ¢ 3KpaHa.

2 |I‘Io,u,r0TOBKa K 3aHATUAM

1

7

143 2




UTeHne KOHCMeKTa NeKLuiA 1 MeToAuYeckoin nnTepaTypbl: CasuHbixX W. C. Lindposas obpaboTka
CUrHanoB. MeToanyeckme ykazaHms K PI"3 [3neKTpoHHbIV pecypc] : y4ebHO-MeToamueckoe nocobue / U.
C. CaBuHbIX ; HoBOCKG. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214608. - 3ar/. ¢ 3kpaHa.

3 |,U,OI'IOI'IHI/ITefIbHaFI yyebHas AesTeNnbHOCTb |10, 7 |50 |8

UTeHne crneumansHOn nutepaTypbl. BbiNoNHeHWe MHAMBUAYaNbHbLIX 3afaHunii.; CaBuHbIX . C. Lindposas
06paboTka curHanos. Metoguyeckme ykasaHua K PIT3 [OneKTpoHHbIN pecypc] : y4ebHO-MeTOANYECKOe
noco6ue / N1. C. CaBuHbIX ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214608. - 3ar/. ¢ 3KpaHa.

4 |lofroToBkKa K atTectaymm |1O |30 |3

PaboTa ¢ KOHCMEKTOM fieKLmid. YTeHne yuebHmKa.: CasuHbix U. C. Liudposas 06paboTka CUrHaios.
MeTogauyeckue ykasaHus K PI"3 [3neKTpoHHbIi pecypc] : y4ebHO-MeToaunyeckoe nocobue / . C. CaBUHbIX
; HoBOCWMG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000214608. - 3ar/. ¢ 3KpaHa.

5. TexHonorus oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/TIbHOM paboThbl 00y4YatoWmMxcs, a TakxKe NPoBeAeHNs
KOHCYNbTaUMiA NPUMEHSIIOTCA MHPOPMALMOHHO-KOMMYHMKALMOHHbIE TexHoNornu (tabn. 5.1).

Tabnuua 5.1
[eaTenbHOCTb VIHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHO/IOT K
e-mail; JInuHbIi TUNOBON caiT; MopTan HI'TY; CoumnanbHble
VHdopmuposaHme
cetu
KoHcynbTnpoBaHue e-mail
PasmelLieHMe y4ebHbIX : o ..
” y e-mail; JInyHbIi TUNOBOI caiT; MopTtan HI'TY
martepuanoB

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHO ANCLUNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHe UCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonsAoLWwas BbICTaBNSATb OLEHKN MO TPaaMLMOHHON LKane n 15-yposHeBoli ECTS.

KpaTkast nHcopmaumsi o BPC npmseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHvBaeMble BUAbI eATe/TbHOCTU 06yYatoLmxcs 6ann MakcuMasibHbIN 6ann
Cemectp: 1
IIpaxmuyeckue 3anamus: Ilpaktuueckas padora Ha 9BM 20 40
PI'3: Peanuzauus anropuTMOB ONTHMHU3ALIAHN 10 20
Oxzamen: Pabora ¢ KOHCIIEKTOM 20 40

B Tabnuue 6.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPE6OBAHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOMMNeTeH KOHTpPONA
o PesynbTaTbl 00yyeHUA P
Ui 3awmTa
droc Pr3 OK3ameH
OK.1 | 37.3HaTb METObl MaTEMATUYECKOTO MOLENMPOBAHUA UH(DOKOMMYHUKALMOHHbLIX CUCTEM +
MK.9 | 32.3HaTb MeTOAbI ONTUMM3ALMM B 061ACTN MHPOKOMMYHUKALMOHHBIX CUCTEM U CETEN + +




y1. yMeTb OCYLLECTBNATb MOAENMPOBaHUE 1 ONTUMM3ALMI0 B 06/1aCTM
NHOKOMMYHUKALIMOHHbIX CUCTEM U CETel

®OH[ OLEHOYHBIX CPEACTB MO AVCLMMIMHE NpeAcTaBneH B npunoxeHun Ne 1 K pabouel
nporpamme.

7. lutepatypa

OcHoBHasa nMTepaTypa

1. Mamues I'. B. OcHoBBI LI POBOTO TEIEBU3HOHHOTO BelllaHus | [yueOHoe mocoOue it BYy30B MO
cneruansaocT 210405.65 - Paguocssse, paauoBEIleHHEe U TeNleBHaeHuUE - TenekommyHuKanmu| /
I'. B. Mamues, C. B. Teipeixun. - HoBocubupck, 2010. - 371 c. : Tabun., un. - Pexxum
noctyna:http://elibrary nstu.ru/source?bib_id=vtls000134162

2. Aiipuuep 3. ILudposas 06paboTka CHTHAIOB : mpakTHYecKkuii moaxon / J. Afiduuep, b.
xepsuc. - M. [u op.], 2008. -, [] c.

3. Kpacunsaukos H. H. Iludposas o6padotka 2D- u 3D- uzoOpakeHuii | yueOHOe mocodue [ s
BY30B HarpasjeHuro noarotosku 230400 MudopmarpionHslie cuctemsr U Texuosoruu| / H. H.
Kpacunsnukos. - CI16., 2011. - 595 ¢. : mn.

4. Cvmut C. Hudposas 06padoTka CUTHAIOB : MPAKTHYECKOE PYKOBOACTBO AJIsl HHIKEHEPOB U
Hay4yHbIX paboTHUKOB / CtuBeH Cmur ; nep. ¢ auri. FO. A. JIlunosuya, C. B. Burssesa, 1. C.
I'ycunckoro]. - M., 2011. - 718 ¢. : un. + 1 CD-ROM.
5. Baciokor B. H. OGimas teopus cBs3u. COOpHUK 3amad U yrpakHeHHH | yueOHoe mocooue / B. H.
Bacrokos ; HoBocub. roc. texH. yH-T. - HoBocubupck, 2015. - 70, [1] ¢. : wn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000216634
6. I'pysman U. C. Iudposas o6paboTka n3oOpaxeHHH B MHPOPMAITMOHHBIX CUCTEMAX
[DnexTponHsIit pecypc] : uudppoBbie METOIBI 0OPAOOTKH M300PAKEHHU | KOHCITEKT JIEKLIUM /
I'pysman U. C., Kapnymuu B. b., Hukurun C. B. ; HoBocu®. roc. TexH. yH-T. - HoBOCHOUPCK,
2010. - 1 anexrpon. onr. auck (CD-ROM). - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000156286. - 3arj. ¢ STUKETKH qUCKA.

[lononHnTensHas nMTepaTypa
1. Onnenreiim A. B. [ludposast o6padoTka curnanos / A. Onmnenreiim, P. Illadep ; nep. ¢ anrn. C.
A. Kynemosa nox pea. A. b. Cepruenko. - M., 2007. - 855 ¢. : ni.
2. backakos C. M. PannorexHudeckue nenu U CUTHANBI | Y 9eOHUK AJ1sI By30B IO CITELl.
"Pagmorexuuka" / C. . Backakos. - M., 2000. - 462 ¢. : u.
3. ITudporoe npeobpaszoBanre H300paxkeHuii ; [yueOHOe mocoOHe Iy1st BY30B I10 HATIPABIEHHIO
"Panuorexuuka"] / [beikor P. E. u np.] ; mox pen. P. E. Beikoa. - M., 2003. - 227, [1] ¢. :
4. Bactokor B. H. ITudporast 06paboTka CHrHAIOB | COOPHHK 3a7a4 U YIIPaKHEHUM IJIsi CTYIEHTOB
By30B / B. H. Bactokos, /1. B. lonemuxun ; HoBocu6. roc. TexH. yH-T. - HoBocuGupck, 2004. - 39
¢c. : mi. - Pexxum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000029500
5. [Ipumenenue uudpopoii 00padoTku curHanos / mox pea. D. OnmenHreiMa ; mep. ¢ aHrJI. MO Pex.
A. M. Pszannesa. - M., 1980. - 550, [2] c. : m.
6. Aummn B. B. O6paboTka n3obpaxenuii Ha si3bike CU mst IBM PC: anroputmsl u mporpamMmsr /
B. B. Anmun, I'. A. Kanunus. - M., 1994, - 240 ¢. : un.

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

2. OBC «HMznmarensctBo Jlaney : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/




8. MeTonuecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToaunyeckoe obecneyeHne

1. Capuneix U. C. Iludporas o6padboTka curaanos. Meronudeckue ykasanus k PI'3
[DnexTponHsIit pecypc] : yueOHo-meTomuueckoe nocodue / . C. Capunbix ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2015]. - Pesxxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000214608. - 3arx. ¢ sxpana.

2. [Tudporast 00paboTKa CUTHAJIOB | METOOUYECKHE YKA3aHUS K PACUETHO-rpaprUeCKOMY 3aTaHHE0
s 3 kypca (pakynbTeTa panHOTEXHUKH M JIEKTPOHUKH 10 HarpasyieHuio 210700.62 -
HNHpoKOMMYyHHKAITHOHHBIE TEXHOJOTHH U CUCTEMBI CBSI3H 04HOM opmbl 00yderHus / HoBocuo.
roc. TexH. yH-T ; [cocT. . C. CaBunsbix]. - HoBocubupck, 2014. - 22, [1] c. : un., Tabn.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000185318

8.2 CreumannsnpoBaHHOe NporpaMmmHoe obecrneyeHne
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

IMpe3eHTaLMOHHOE 060pY0BaHE

No HanmeHoBaHue Ha3HaueHue

1 |Mpe3eHTaUMOHHOE 060pYyLOBaHME Mpe3eHTauMoOHHOEe 060pyA0BaHNE
(MyNbTUMeMa-NPOEKTOpP, 3KPaH, KOMMbIOTEP [UCMO/b3YETCA NPY NPOBEAEHNN NEKLNI
18 yNpaBaeHus)
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1. OO0o001meHHas CTPYKTYPA (pOHIA OLEHOYHBIX CPeICTB YUeOHOH THCHHMILINHBI
O60061eHHas cTpyKTypa (HOH/Ia OLEHOYHBIX CPE/ICTB 10 AUCHUILIMHE MeToIbl MOJIETUPOBAHUS
¥ ONTHMHU3ALNYU NpuBesieHa B Tabmuiie.
Tabnumna

9Tanbl OleHKU KOMIIeTeHIH i

Iloka3zatenu
¢()OPMHPOBAHHOCTH Meponpusitus
Popmupyevrre KOMIeTeHUuii Tembl TEKyHIero IIpomexyTounas
KOMHOETECHIMH (3].[3].[“;[, YMEHUs, KOHTPOJHA aTrecranusa (3K33Meﬂ,
HABDBIKH) (kypcoBoii mpoexT, 3a4er)
PI'3(P) u op.)
OK.1 cnocoOHOCTB K |37. 3HATH METOMBI MMUTALMOHHOE MOJICTUPOBAHKE DK3aMeH, BOIpPOCH 1,
abCTpaKTHOMY MaTEMaTHYECKOrO LIEJIH, CIIOCOOBI, YPOBHU 2,6,7,16,17,19
MBIIUICHUO, MOJICIPOBAHUS MOJICIPOBAHUS
aHalu3y, CUHTE3Y HH(POKOMMYHHUKAITHO
HHBIX CUCTEM
[K.9/HA 32. 3HaTh METOJBI aNrOpUTMBI (POPMHUPOBAHHUE PT3 OK3aMeH, BOIPOCH! 3,
CIIOCOOHOCTH OINTUMU3ALUA B TICII ¢ 3amaHHbBIMU 4,5,8,9, 11, 15, 18-20
CaMOCTOSITENIEHO obmactu CIEKTPaIbHO-
BBITIOJTHATH HHPOKOMMYHHUKAIINO |KOPPETSIIHOHHBIMHI
3KCIEPUMEHTAIBHBIC |HHBIX CHCTEM M ceTeil |xapakTepctukamu BUX -

WCCIIEIOBAHMSA IS
pemeHns HayIHo-

(UIBTPHI (XapaKTEPUCTHKH,
aHaJm3, CHHTE3) BHbI MOJIEIIEH,

HCCIIeI0BATEIbCKUX Kiaccudukanys Moaenei

u 3ajaya ONTHUMU3ALMH B
MPOM3BOJICTBEHHBIX NH()OKOMMYHHKAIIMOHHBIX
3aja4 ¢ cUCcTeMaxX UMHUTAllMOHHOE
UCIIOJIb30BaHHEM MOJICTIMPOBAHNE UCIIOJIb30BAHUE
COBPEMEHHOU Z-npeoOpa3oBaHus AJIsl aHATIM3a
anmnapaTypsl U W CHHTe3a HU(PPOBBIX CUCTEM
METOJIOB KUX - punbTpsr

UCCIIeJ0BaHMS, (XapaKkTepucTHUKH, aHAIIH3,
CIOCOOHOCTH CHHTE3) KiIaccuPuKaIus
y4acTBOBAaTH B JIETEPMUHUPOBAHHBIX CHI'HAIOB
Hay4YHBIX kiaccudukarms

HCCIEIOBAHUAX B
TpYIINe, CTAaBUTh
3a1a4u

NH()OKOMMYHHKAIIMOHHBIX
cucTeM Kiaccu(uKaiums
CIy4alHBIX CUTHAJIOB 00IIHe

UCCIIeIOBaHMS, BOIPOCHI TOCTPOCHHS
BBIOMPATH METO/IBI 1 QpoBbIX GUIBTPOB
9KCIIEPHMEHTAIBHON oIpesieNieHNe HelPEPBIBHOTO,
paboThI JIUCKPETHOTO U IU(GPOBOTO

CHTHAJIOB; aHAJIOTO-IIU(PPOBOE U
n(po-aHAIOTOBOE
npeo6pazoBanuss. OCHOBHbBIE
METOJBI ONTHMHU3ALINH.
0CcOOEHHOCTH NPeoOpa3oBaHUs
aHAJIOTOBOT'O CHT'HAJIA B
JIMCKPETHBII U IU(pPOBOI
CUTHAJIBI TOHATUE
HHPOKOMMYHUKAIIHMOHHOMN
cuctemsl [ICII B 3agauax
OTPaHWYEHHUS JOCTYIIA K
nH(pOpMAaIY B
HHPOKOMMYHHUKAITTOHHBIX
cucTemMax CBOMCTBa
JIUCKPETHOTO U UG POBOTO
CUTHAJIOB CBSI3b KOJMYCCTBA
HH(POPMAIIUH, COEPIKAIICHCS B
CUTHAJIC, C IIUPHHOH ero
CIICKTpA IIEJIH U 3a/1a4H
MOJICIPOBAHUS
JICTCPMUHUAPOBAHHBIX CUTHAJIOB




Ha IUQPOBEIMHU clIOCOOAMHU
LU U 33]]a4¥ OTIPEICIICHUS
XapaKTEePUCTHK aHAIOTOBBIX U
r(ppOoBHIX CHTHAIOB Ha DBM
IIEJH, CTIOCOOBI, YPOBHH

MOJICITHPOBAHHS
TIK.9/HA yl. ymeTh BUX - dpunbTpsl Ok3ameH, Borpocs 10,
OCYIIECTBJIATD (XapakTepuCTUKH, aHAITN3, 12,13, 14
MOJICTIMPOBAHUE U CUHTE3) UMHTALIMOHHOE
ONTUMM3ALMIO B MozenupoBanue KUX -
obnactn (GUWIBTPEI (XapaKTePUCTUKHY,

MH()OKOMMYHHKALMO |aHAIM3, CHHTE3) 00LIne

HHBIX CHCTEM M CETeil | BOIIPOCHI MOCTPOCHHS
HU(POBBIX PHIIETPOB
0COOEHHOCTH TIpeoOpa3oBaHUs
aHaJIOrOBOT'0 CUrHaja B
JMUCKPETHBIN 1 U(PpOBOIA
CHUTHAJIBI TOHSATHE
HH()OKOMMYHHKAIUOHHOM
cucteMbl (HOpMUPOBAHUE
CITy4aliHBIX IIPOLIECCOB
IU(PPOBBIMU YCTPOMCTBAMHU
LEJIM ¥ 33]Ja94 MOJICITUPOBAHHUS
CITy4aiiHBIX CUTHAJIOB Ha
IU(PPOBBIMHU CIIOCOOAMU LIETH U
3aJ[a4u OIpeAeICHUs
XapaKTEePUCTHK aHAIOTOBBIX U
M (pPOBHIX CHTHAIOB HAa DBM

2. Meroauka oueHKH 3TanoB GOpMHUPOBAHUA KOMIIETEHIIHI B paMKaX JUCUUIIJIMHBI.

[TpomexyTouHas aTTecTanus Mo AMCHMUILIMHE TIPoBOAUTCSA B 1 cemecTpe - B (hopme dK3aMeHa, KOTOPBIi
HarpasJjieH Ha oneHKy copmupoBannocTu kommnerenuuid OK.1, ITK.9/HU.

DK3aMeH MPOBOJIUTCS B YCTHOM (opme.

Kpome Toro, chopmrpoBaHHOCTH KOMIETEHIIMI MPOBEPSETCS MPU MPOBEICHUH MEPONPHUSTHI TEKYIIETo
KOHTPOJIsI, YKa3aHHBIX B TabmuIle pazaena 1.

B 1 cemectpe 00s3aTeNbHBIM ATAllOM TEKYIIEH aTTECTAIlMM SIBISCTCS PacueTHO-TpagHuyecKoe 3aJaHne
(PT'3). TpeboBanus k BeimonHeHuto PI'3, cocraB u npaBuiia oreHKH chopMmynupoBansl B nacrnopte PI'3.

OO0mue mpaBuiia BEICTABICHUS OLICHKH 110 JUCIUTUIMHE OMPEIETSIOTCS OAITbHO-PEUTUHTOBOM CHCTEMOH,
NPUBEJICHHOM B paboueil mporpamme yueOHOH TUCIHUITIHHEIL.

Ha ocHOBaHMM NpHBEIEHHBIX Jajiee KPUTEPUEB MOXKHO ClesIaTh OOLIMI BBIBOJ O C(HOPMHUPOBAHHOCTU
xkommnerenimii OK. 1, ITK.9/HU, 3a koTopble OTBEUaET TUCIMILIMHA, HA Pa3HBIX YPOBHSX.

O0mast xapakTepUCTHKA YPOBHEl 0CBOEHHSI KOMIIETEeH .

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETHYECKOE COJIEPKAHUE Kypca OCBOGHO YaCTHUYHO, ITPOOEIIbI MOTYT HOCUTh CYIIIECTBEHHBIH XapakTep,
HEOOXOMMBIE MPAKTUYECKHE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajIoM c(hopMUpPOBaHbI HE AOCTATOUYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMoOi OOy4deHHUs Y4eOHBIX 3a/JaHUMl HE BBINOJIHEHBI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITMOKAMHU.

IloporoBelii. YpoBeHb BBINOJHEHUsS pabOT oOTBeYaeT OOJBITMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJCPKAHNE Kypca OCBOSHO YaCTUYHO, HO TPOOEITBI HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIE MPAKTUUECKHE HABBIKA PabOTHI ¢ OCBOCHHBIM MAaTe€pHalioM B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO TMPEITyCMOTPEHHBIX MPOTpaMMoOil 0OyueHus: ydeOHBIX 3a/laHUil BBITIOJIHEHO, HEKOTOpHIE
BHJIBI 33/IaHUI BBIITOJHEHBI C OIINOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSAM, TEOPETUYECKOE



coJiepKaHUe Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOenoB, HEKOTOPbIE MPAKTHYECKHWE HAaBBIKM PabOTHI C
OCBOCHHBIM MaTepHajoM c(hOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPETyCMOTPEHHBIE MPOrpaMMOil 0OyueHHUs
y‘-Ie6HI>Ie 3aJaHus BBIIIOJTHCHBI, KaYCCTBO BBIIIOJHCHUA HU OAHOI'O M3 HHUX HC OLICHCHO MHUHHMAJIbHBIM
YHUCIIOM 0aJJIOB, HEKOTOPHIE M3 BBIMOJTHEHHBIX 33JJaHUH, BO3MOXHO, COJIEPKAT OLTHOKH.

IIpoaBMHYTHI. YPOBEHb BBINOIHEHNS pabOT OTBEYAET BCEM TPEOOBAHMUSAM, TEOPETUUECKOE COJEPKaHNE
Kypca OCBOEHO MOJHOCTBIO, 6€3 MpoOesoB, HEOOXOIUMbIE MPAKTUUYECKHUE HAaBBIKA PabOTHI ¢ OCBOGHHBIM
MartepuagoM c(hopMUpOBaHBI, BCE NPEAYCMOTPEHHBIE MpOrpaMMol oOydeHHs YydeOHble 3aJaHus
BBITIOJIHEHBI, KAYECTBO MX BBIMOJIHEHHS OLICHEHO YHCIIOM 0aioB, OJIM3KUM K MAaKCUMAIIbHOMY.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs
«HoBocnubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa paguonprueMHbIX U paIuonepeIaonx yCTPONCTB

IHacnopr 3x3ameHa
M0 TUCIMUIUIMHE «MeTOoIbl MOICTTUPOBAHUS U ONITUMU3au», 1 cemectp

1. Meroauka oleHKHA

DK3aMeH NpOBOJUTCA B YCTHOH (hopme, 1o Ouneram. buner ¢popmupyercs o crenyromemy
MIPaBUITY. TIEPBBIN BOMPOC BBIOMpAECTCS M3 JIuama3oHa BompocoB ¢ 1 mo 10, BTopoii Bompoc u3
quanasoHa BorpocoB 11 mo 20 (cmucok BOMpocoB TMpUBENEH HMXKE). B Xxome sk3ameHa
HpenojaBaTesb BIPaBe 3a/1aBaTh CTYICHTY JIONOIHUTENBHBIE BOIIPOCH U3 00Iero nepedss (1. 4).

dDopMa >K3aMeHANMOHHOTO fHITeTa

HOBOCHUBUPCKUN I'OCYJIAPCTBEHHbBIN TEXHUUECKWUIM YHUBEPCUTET
DaKyJIbTEeT pAIMOTEXHUKH U DJIEKTPOHUKH

Buaer Ne 1
K 31<3aMeHy 10 JUCIIUITJIINHEC ((MGTOI[BI MOI[G.HI/IpOBaHI/IH U OIITUMHU3AITUU»

1. Ompenencarie WHPOKOMMYHUKAIMOHHOW CHUCTEMBI; OIpENCICHHE MOJCIUPOBAHUS; IEb
MOJICTTMPOBAHMS; CTPYKTYpHAs CXeMa MOJCIUPOBAHMS; CIIOCOOBI MOJCIMPOBAHUS; YPOBHHU
MOACIINPOBAHUA.

2. CoOTHOLICHHS MEXKAYy TIapaMeTpaMH HENpPEPbIBHBIX W JUCKPETHBIX CHTHAIOB; Z-
npeoOpa3oBaHue U €er0 CBOHCTBA.

Yr1Bepxknaato: 3aB. kadenpoit PITuPITY Kucenes A.B.
(moammcp)

(nata)

2. Kputepuu oueHKH

* OrtBeT Ha HK3aMCHAIIMOHHBIA OWJIET CUUTACTCS HEYA0BJIETBOPHUTEIbHBIM, €CIIU CTYICHT MPHU
OTBETC Ha BOMPOCHI HE JAa€T OMPEICIICHUH OCHOBHBIX IOHSATHH, HE CIOCOOCH IOKa3aTh
NPUYMHHO-CJIEICTBEHHBIE CBS3U SBJICHUH, OlleHKa cocTanisieT ot 0 10 19 Ganos.

e OtBeT Ha 3K3aMEHAITMOHHBINA OWJIET 3aCUMTHIBACTCS Ha MOPOTOBOM YPOBHE, €CJIA CTYJEHT TIPH
OTBETE Ha BOMPOCHI JACT OMPEACICHUE OCHOBHBIX IMOHATHUH, MOXET IMOKa3aTh MPHUYUHHO-
CIIEICTBEHHEIE CBSI3U SIBJICHHUH, olleHKa cocTaBisaeT oT 20 mo 26 6amnnos.

* OrtBeT Ha dK3aMCHAIMOHHBIA OWMJIET 3aCUUTHIBACTCS Ha 0A30BOM YPOBHE, €CITU CTYICHT INPHU
OTBETC Ha BOMPOCH (POPMYITHPYET OCHOBHBIC TOHATHS, 3aKOHBI, JIA€T XapaKTEPUCTUKY
MPOIIECCOB, SBICHUHN, TPOBOMUT AaHAJIW3 MPUYHH, YCIOBHH, MOXET TMPEACTaBUTH
KaueCTBEHHBIC XapaKTEPUCTUKHU MPOIIECCOB, OIIEHKA COCTABIsIET OT 27 110 33 OaJUIOB.

e OTBeT Ha PK3aMEHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MPOJABHUHYTOM YPOBHE, €CIU CTYICHT
Ipy  OTBETE Ha BONPOCHI TPOBOJUT CPABHUTEIBHBIM aHAJINW3 TOJXOJO0B, IPOBOJUT



KOMIUJICKCHBIM aHajM3, BBIABISIET MPOOJIEMBI, MpeIiaracT MEeXaHU3Mbl PEUICHHUs, CIOCOOCH
IPE/ICTaBUTh KOJMYECTBCHHBIC XaPAKTEPUCTUKH OIPEICICHHBIX IPOIECCOB, IPUBOJHUT
KOHKPETHBIE TPUMEPBI U3 IPAKTUKHU, OlIeHKa cocTaBiseT oT 34 1o 40 G6amios.

3. IIIkana oneHKH

B OGHIGﬁ OLCHKE IO JUCHUIIJIMHE 3K3aMCHAIITMOHHBIC 6am151 YUUTBIBAIOTCA B COOTBCTCTBUU C
npaBujaMu  OaJUIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEICHHBIMH B pabodeil mporpamme
JUCHUITIIUHBI.

4. Bompochkl K 3K3aMeHy N0 JUcHUIIMHe «MeToabl MOeJIMPOBAHNUS U ONTHMHU3ALMIY

1. Omnpenenenve WH(POKOMMYHHUKALMOHHOM CHCTEMBI, OIpENEICHUE MOJCIUPOBAHUS; IIeNb
MOJICTIUPOBAHUS;, CTPYKTYpHas CXemMa MOJEIUPOBAHHUSA; CHOCOOBI MOJECIUPOBAHMS, YPOBHU
MOJICIIMPOBAHUS.

2. OnpeneneHye CUTHAjA; OINpeeseHHe CIy4yailHOro U JeTEpMUHUPOBAHHOIO CHUTHANA; CBA3b
KOJINYecTBa MH(OpPMAINH, COAEPIKaIIelCcss B CUTHANE, ¢ IIMPUHOM €ro CHEeKTpa, OmpeaesicHue
eI MOJICTTMPOBaHMs curHajga Ha OBM.

3. OnpeneneHusi HEMPEPHIBHOTO, TUCKPETHOTO U IU(PPOBOTO CUTHAJIOB, IIYMbl KBAaHTOBAaHHS U
OKpYTJICHUS; OIpeAeNieHUE 4YHUClIa YpPOBHEM KBAaHTOBAHHUSA IO 3aJaHHOMY OTHOILIEHUIO
CUTHAJI/IITYM KBAaHTOBAHHUSI.

4. IlocTaHoBKa 3a/1a4¥ ONTUMHU3ALNN B UHHOKOMMYHUKAIIMOHHBIX CUCTEMAX.

5. Meronbl onTUMHU3aUHN B HH(HOKOMMYHUKALIMOHHBIX CHCTEMAX.

6. Knaccudukanus 1eTepMUHUPOBAHHBIX CUTHAJIOB; IPUMEPHI IETEPMUHUPOBAHHBIX CUTHAIOB U
UX CHEKTPOB, MOJICIMPOBAHUE IETEPMHUHUPOBAHHBIX CUTHAJIOB.

7. XapaKTepUCTUKH CIIyJalHBIX BEJIWYNH; (DOPMHUPOBAHKE CIyYalHBIX BeIMYHH Ha DBM.

8. Hcnomws3oBanue rmceBpocinydaiiHeix —mocienoBatenbHocteit  ([ICII) B coBpeMeHHBIX
paauoTexHuyeckux cucremax; npumeHenue [1CII pig 3amuTsel HHGOPMAIIMU B CUCTEMaX CBSA3HU
OT HECAaHKLIMOHUPOBAHHOTO JOCTYIIA.

9. Cuctembl CBSI3M C KOJOBBIM paszfiencHueM kaHanoB; npuMeHenue [ICII B rmoGanbHBIX
HaBUTAI[MOHHBIX CUCTEMAaX.

10. Teopust TUHEHWHBIX AUCKPETHBIX CHUCTEM,; CpPaBHEHUE AHAJIOTOBBIX M IU(POBBIX (DUIBTPOB,
JTUCKPETHBIE CHUCTEMbl C TIOCTOSHHBIMH IapaMeTpaMu; (QHU3UYecKas pealn3yeMOCTb;
YCTONYUBOCTb.

11. CooTHomeHuss MeXAy IapaMeTpamMH HENPEPHIBHBIX U JUCKPETHBIX CHUTHAIOB; Z-
npeoOpa3oBaHre U €ero CBONCTBA.

12. Ctpyxrypnble cxembl LI®D; mocTaHOBKA 337]aui CUHTE3a aHAJIOTOBBIX M HU(POBBIX (PHIBTPOB.
13. Cunre3 1I®d merogoM OMHOMUHAIBLHOTO Z-TIPEeOOpa3oBaHUsI CHHTE3 HE peKkypcuBHOTO (D
METOI0M YaCTOTHOM BBIOOPKH: MOHITHE O YaCTOTHOW BBIOOPKE.

14. ®unbTphl C KOHEYHON UMITYILCHOM XapaKTEPUCTUKOM; ucnosib3oBanue bIID mis nunelHoON
bunbTpanum.

15. Knaccudukarus HETMHEHHBIX CUCTEM; TPUMEPHI MOJICNIeH HETMHEHHBIX CUCTEeM; U(POoBast
MOJIeJIb OTPaHUYUTENsI; U(poBas Mojenb aerekropa AM(UM)-curnana.

16. Onpenenenue Ha OBM XapakTepHUCTHK JETEPMUHUPOBAHHBIX U CITyYaHBIX CUTHAJIOB.

17. CnexrpanpHblii aHanu3 Ha OBM; BbIOOp mNapaMeTpoB CIEKTPAJBLHOTO aHAIU3a,
paspenaronias ClocCOOHOCTh CIEKTPAIBLHOTO aHAJIN3a; YCTOMUNBOCTh CIIEKTPaIbHON OLICHKH.

18. Kitaccuueckue MeTo/bl CIEKTPAIbHOTO OLIEHUBAHUS; TIOHATHE O TAPaMETPUUIECKUX METOAaX
CHEKTPaAJIbHOTO OLIEHUBAHUSI.

19. AnroputMm pacuera criektpa Ha OBM; orieHka o6beMa BHIYMCICHUHN TIPU pacueTe CIEeKTpa.
20. AnroputMm OwicTporo mipeoOpaszoBanmsi @Dypwe; mnpumepbl ucnojb3oBanus bIID B
COBPEMEHHBIX CHCTEeMax 00pabOTKU CUTHAJIOB.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE yUpExkKIECHHE
BBICLIETO 00Pa30BaHUs
«HoBocuOupckuii rocy1apCTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa paguonprueMHbIX U paIuonepeIaonX yCTPONCTB

IHacnopt
Pac4yeTHO-TPpaUIECKOro 3aJaHus

M0 TUCIHUIUIMHE «MeTOoIbl MOJICTTUPOBAHUS U ONITUMU3auu», 1 cemectp

1. MeToanka oneHKH

PacuerHo-Tpaduueckoe 3a7aHUE JTOJKHO BBIMOJHATHCS CTYIEHTOM CaMOCTOSTENBHO, YTO
crocoOcTByeT Oojiee TIyOOKOMY YCBOCHHIO TEOpeTHYecKoro kypca. Ilpum 3ammure pacueTHO-
rpadu4ecKoro 3a/1aHus 3alUIIAeTCs UMEHHO M3JI0)KEHUE €T0 BBIIOJIHEHHS, BKIIOYAIOIIee B ce0s
TEKCT, GOPMYJIIbI U WILTIOCTPALIIH.

TpeGoBaHus K coaep;KaHUIO PACYETHO-TPA(PHIECKOro 3aAaHusl

PacuetHo-rpadguueckoe 3amaHue JOHKHO COJEP)KaTh: TUTYJBHBIM JIMCT, TEXHUYECKOE
3aJaHue, COJEp)KaHHe, BBEACHUE, CHHTE3 M aHalu3 (QHIBTPOB C KOHEYHOH HMIYJIbCHOM
xapakrepuctukon (KNUX-punbpTpoB), 3akimouenne, OnomrorpadudecKuii CIuCcoK, MPUI0KEHHUS.

Bo BBeleHMH TIPOM3BOAMUTCS 0030p JMTEpaTyphl IO BONPOCAM IMPOECKTUPOBAHUS
COBpeMeHHBIX IUPPOBBIX GuiIbTpoB. ClieayeT yka3aTh Ha JOCTOMHCTBA HMU(PPOBBIX (UIBTPOB MO
CPaBHCHHMIO C aHAJIOTOBBIMH M OTMETUTh HEIOCTaTKU IU(POBBIX (GMILTPOB. PaccMoTpersh
CYIIECTBYIOIINE BUbI HU(POBBIX (PHIBTPOB U CPABHUTH UX 110 OCHOBHBIM MTOKA3aTEISIM.

3areM HEOOXOAMMO MpOAHATU3UPOBATh TEXHUYECKOe 3ajaHue. Bce mapamerpbl
TEXHUYECKOTO 3a/laHus JTOJKHBI ObITh BBIMOJIHEHBI ¢ HEOOJBIIMM 3amacoM. Eciau ansg pacuera
noTpe0yercst JOMOJIHUTENbHBIM IapaMeTp, TO €ro CieayeT BBIOpaTh CaMOCTOSTENIBHO, C
HCIIOJIb30BaHUEM JINTEPATYPBHI.

Cunre3 n anain3 KUX-¢guabstpos.

[Ipu cuntese KUX-bunbTpoB B MEepByO ovepeab HEOOXOAUMO PAaCCUYMTATh HEIOCTAIONINE
JTaHHBIC 110 MapaMmeTpaM, 33JaHHOM B TEXHHUYECKOM 3aJlaHWU. 3aTeM BBIOpAaTh CIoco0 pacdera
K03 puImeHToB GUILTPa U PACCUUTATH UX.

ITo paccuntanueiM kKo3pdunuentam KUX-punbrpa He0OX0OAUMO MOCTPOUTH AMILIUTYIHO-
YaCTOTHYIO XapakTepucTuky (AUX) cuaTesnpyemoro GuiabTpa U MPOBEPUTH €€ HA COOTBETCTBHUE
TpeOOBaHUSAM TEXHHUUYECKOTO 3aJaHHUS.

B 3aki04YeHMM HYXHO TMEPEYUCIUTh MapaMeTpbl TEXHUYECKOTO 3aJaHusl U
COOTBETCTByIOIIKE pe3ynabTaThl cuHTe3a KUX-pumbTpoB, a Takke NPUBECTH BBIBOABI IO
MOJTy4YE€HHBIM pPe3yJibTaTaM.

JUis  AeMOHCTpalMud  JOCTUTHYTBIX  PE3yJbTaTOB W CAMOKOHTPOJSI  BBITIOJHEHUS
TEXHUYECKOTO 3a7aHusl HEOOXOIUMO MPHUBECTH TaOIHILy, B KOTOPOW OTOOpasuTh TpeOOBaHM
TEXHUYECKOTO 33/IaHUs M TapaMeTphl pa3pabOTaHHbBIX UPPOBBIX (PUIHTPOB.

Kpome Toro, nmpuBectu rpaduku, Ha KOTOpeIx oToOpazuth AUX cunTe3upoBanHbix KNX-
GuIbTPOB, B pa3HBIX MacmTabax s aHalu3a BBIMOTHCHHUS TEXHMYECKOTO 3aJaHus U
COTIOCTABJICHHSI pa3pabOTaHHBIX (DHIBTPOB.

Bubaunorpadguyeckuii cIMCOK MOXET BKITIOYATh: YYCOHUKH, CIICIUATBHYIO JINTEPATYPY TIO
IPOEKTUPOBAHUIO,  CIPABOYHMKH, CTaTbM B  OJKypHalax, METOJWYECKHE  YKa3aHUf,
UCIIOJIb30BaHHBIE B Mpoliecce padoThl HAJ pacyeTHO-TpahUIECKUM 3aJaHUEM.

B npuiioxkeHusiX K pacyeTHO-TpaduyecKoMy 3aJaHUI0 BBIHOCUTCS CIIPaBOYHBIA MaTepua,
a TaK)Ke TEKCTHI POTPaMM, UCIIOJIb3yeMbIE JUIs pacyuera.

2. Kpurepun oueHkun

e PaboTa cumTaeTcs He BBINMOJHEHHOM, e€CiIM BBITOJIHEHBI He Bce yactu PI'3, orcyrcTByroT
OCHOBHBIE YaCTH pacueTa IapaMeTpPOB U XapaKTePUCTUK, HE TPOU3BEJCHA IPOBEPKA



paCC‘-II/ITaHHbIX HapaMeTpOB nim ¢c€ peBy.]IBTaTBI HC COOTBGTCTBYIOT 3aJaHUI0, OIICHKa
cocrasirzeT ot 0 10 9 GayuIoB.

e PaGoTa cumTaercs BBHIITOJHCHHOW HAa MOPOroBOM YypoBHE, ecinu 4acTh PI'3 BBINMOIHEHBI
(dbopMalbHO: pacyeT MapaMeTPOB M XapaKTEPHUCTHUK BBHITIOJHEH B IIEJIOM TMPaBHIBHO, HO 03
000CHOBaHHUS HWCITOJIb30BAaHHBIX 3HAYEHWW, MPOBEpPKa MPOBEIECHA, HO HET OOOCHOBAaHUS 4YTO
pacyeT ObLT MPaBWIIbHBIM, OIleHKa cocTaBisieT ot 10 no 13 Ganos.

e Pabora cuuTaeTcs BBINOJHEHHOH Ha 0a30BOM YPOBHE, €CJIM pacyeT [apaMeTpoB H
XapaKTEPUCTUK BBITIOJIHCH MPAaBUIILHO, ¢ 000CHOBAaHHWEM HCITOJIb30BAaHHBIX 3HAYCHHM, ITPOBEPKa
MIPOBE/ICHA, HO HET MCYEPIIBIBAIOIIET0 0OOCHOBAHHS TOT'O, YTO pacyeT ObUT IMPaBUJIbHBI, OIICHKA
coctaBseT ot 14 no 16 G6aynos.

e PaGora cunTaeTcs BHIMOJHEHHONW HA MPOJABUHYTOM YPOBHE, eciu Bce yacTu PI'3 BhIMOTHEHBI
B IIOJIHOM 0OBEMe, IMPOM3BEICHBI pacyeT MapaMeTpOB YCTPOMCTBA, MpOBEpKa IMPaBUILHOCTH
MOJIYYCHHBIX JAHHBIX, BKJIFOYasl UCUEPITBIBAOIIEe 0OOCHOBAHKE ITOTO, OIIEHKA COCTaBisieT oT 17
1o 20 0amwnoB.

3. IIIxaJa oueHkH

B o0mieit onenke nmo pucuuminHe Oamssl 3a PI'3 yunThiBaloTCS B COOTBETCTBHHU C NPaBHIAMU
0aJUIBHO-PEUTUHIOBON CHCTEMBI, IPUBEIEHHBIMU B pabouell mporpaMme TUCIUITINHBIL.

4. IlpumepHsbiii nepedyenb Tem PI'3

Tabnuua
Ne Tun ITonoca ITonoca Az, nb An,nb
BapHUaHTa bmibTpa nponyckanus, I'n 3arpaxzacHus, 1'n

1 OHY 0-1500 2000-4000 50 0.1
2 OdBY 2000-4000 0-1500 60 0.05
3 1D 150-250 0-100,300-500 40 0.2
4 PO 0-100,300-500 150-250 40 0.1
5 OHY 0-1200 2000-5000 50 0.03
6 OdBY 2000-5000 0-1200 60 0.05
7 11D 900-1100 0-450,1550-7500 55 0.05
8 PO 0-450,1550-7500 900-1100 45 0.1
9 OHY 0-10 20-64 45 0.2
10 OBY 20-64 0-10 55 0.05
11 11D 2000-3000 4000-6000,0-1000 60 0.01
12 PO 0-1000,4000-6000 2000-3000 40 0.2
13 OHY 0-5000 6000-9000 50 0.1
14 OdBY 6000-9000 0-5000 60 0.07
15 1D 500-700 0-400,800-1000 50 0.2
16 PO 0-400,800-1000 500-700 45 0.1
17 OHY 0-100 150-300 55 0.05
18 OdBY 150-300 0-100 50 0.07
19 1D 75-125 0-50,150-300 60 0.1
20 PO 0-50,150-300 75-125 55 0.2
21 OHY 0-500 600-800 45 0.15
22 OBY 600-800 0-500 45 0.2
23 11D 400-500 0-300,600-800 50 0.1
24 PO 0-300,600-800 400-500 60 0.05
25 OHY 0-750 1000-2000 50 0.1
26 OdBY 1000-2000 0-750 60 0.05
27 1D 300-500 0-200,600-1000 40 0.2
28 PO 0-200,600-1000 300-500 40 0.1
29 OHY 0-600 1000-2500 50 0.03
30 OdBY 1000-2500 0-600 60 0.05




