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1 Jlexkuumu 18 16 34 9acoB
2  Ilpaktuyeckue 3aHATUSA 12 8 20 4acoB
3 JlaGoparopHble paboOThI 12 12 24 4acoB
4 | Bcero aygUTOpHBIX 3aHITHH 42 36 78 4acoB
5  CamoctosTenbHas paboTa 30 36 66 4acoB
6  Bcero (06e3 sx3ameHa) 72 72 144 4acoB
7 TloagroroBka u caaya DK3aMeHa 36 36 JacoB
8  OO0mas Tpyr10eMKOCTb 72 108 180 9acoB
2.0 3.0 5.0 3.E

3auer: 3 cemecTp
Ok3aMeH: 4 ceMecTp
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npotokot Ne 6 oT « 19 » 1 2017 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa C y4eToM TpeOoBaHUHN (QenepaabHOTO TOCYIapCTBEHHOTO
oOpa3oBarenbHOTO cTaHgapra Beicmiero obpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKH
(cnermmansHOCTH) 11.03.02 MHPOKOMMYHHKAITMOHHBIE TEXHOJOTHH W CHCTEMBI CBS3H, YTBEP)KIECHHOTO
2015-03-06 rona, paccMOTpeHa M yTBEpXK/A€HA HA 3aceJaHuM Kaenpsl «  » 20 rona,
poToKoJ Ne

PazpaboTunku:
Homent xad. TOP Kamunckuii B. JI.

3aBeayromuii ooecneunBaroniei kad.
TOP Hemunos A. 5.

Pabouas nporpamMma corsiacoBana ¢ GpaxyIsTeToM, TPOPUINPYIOLISH U BhITyCcKaomeH kadeapamu
HAIpaBJICHUS MMOJTOTOBKY (CHEIUAIBHOCTH).

Hexan PT® [Tonoga K. 1O.

3aBeqyroNInid BEITyCKAOIIeH Kad.

CBYuKP [[Tapanrosuu C. H.
DKCHEPTHI:

noteHt kad. TOP Boromoros C. U.

[Tpodeccop kad. CBUuKP Manpgens A. E.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

[enwto mpenogaBanus AUCHUIUTHMHBI "CUrHANBI B 21eKTPoCBA3u(CD)" aBisieTcss u3ydeHne o0Iux
MPUHIMIIOB  OMUCAaHUS PAJAMOTEXHUYECKUX CHTHAJIOB U Lemned; QopMupoBaHue MEIOCTHOTO
MIPEJICTaBICHUS O (PU3NUECKUX U MAaTEMaTUYECKUX MOJEISX, TPUMEHSEMbIX ISl UCCIIEOBAaHUS CUTHAJIOB
U 1enel, B UX €IUHCTBE M B3aMMOCBSI3M; OCBOCHUE METOJOB pacueTa MmapameTpoB CUTHAJIOB U IIEMEi;
MMOHMMAaHKE MTPUHIIUIIOB pabOThl OCHOBHBIX ()YHKIIMOHAIBHBIX Y3JI0B paAHOANapaTyphl.

B pesynbrare nsydeHust HaCTOSIIEH JUCIHUILTAHBI Y CTYACHTOB JIOJDKHBI CPOPMHUPOBATHCS 3HAHUS,
YMEHHMSI 1 HaBBIKH, TIO3BOJISIONINE MPOBOAUTH CAMOCTOATEIbHBINA aHAJIN3 MIPOLIECCOB Mepeauu, npueMa u
00pabOTKH CUTHAJIOB, MPOUCXOMAIINX B CHCTEMaX CBsi3u. [IpuoOpeTeHHbIe CTyIeHTaMi 3HAHUS U HAaBBIKU
He0OXOUMBI KaK JJIsi TPAaMOTHOM SKCIUTyaTalluy CYIIECTBYIOIIEH anmapaTypbl, Tak U AJs pa3pabOTKU U
MIPOCKTUPOBAHUS MEPCHEKTUBHONU. CTYIEHTHI TakXe JOJKHBI MOJYyYUTh 3HAHUS, UMEIOIIUE HE TOJBKO
CaMOCTOSITENIbHOE 3HAYeHHEe, HO M 00ecleuyMBaloIIde IMOATOTOBKY JJIsi YCBOEHUS IOCIEAYIOUINX
JTUCIUTITUH.

1.2. 3agaum IMCHUIIITHHBI
— OcHOBHOH 3afjauel TUCHMIUIMHBI SBISIETCS OCBOECHHUE CTYJCHTaMH COBPEMEHHBIX METOOB
aHajlu3a JeTEPMUHUPOBAHHBIX M CIy4YalHBIX CUTHAJIOB, METO/OB AHAJIM3a PAJAUOTEXHUYECKHX LIEHeil:
aHAJIOTOBBIX, JUCKPETHBIX M mU(ppoBbIX. M3ydenume pucrurummabl "CurHansl B anekTpocBszu(CD)"
crocoOCTByeT (OPMHUPOBAHUIO Y CTYIEHTOB OOLIEKYIBTYPHBIX M HPO(PECCHOHAIBHBIX KOMIETECHLUH
cootBercTBytonux OOII.

2. Mecto nucuuniiuHbl B cTpykrype OIIOII

Hucunmmna «CurHanet B anektpocssizn» (b1.B.OJ1.4) otHocuTcs k Onoky 1 (BapmaruBHas
4acTh).

[IpeamecTBylOUMH ~ JUCUUIUIMHAMH, (DOPMHUPYIOIIMMH  HadajJbHBIC 3HAHHSA, SBISIFOTCA
crepyromue aucuuiuinHel: MHpopmaruka, Maremaruka, Teopust snekTpuyeckux uenei, Pusuka,
DJeKTpOMarHuTHBIE MOJISL U BOJIHBI.

[Tocnenyromumu  gucuMiiMHaMu — siBisitoresi:  OOmiasgs Tteopust ©Bs3H, OCHOBBI MOCTPOCHHMS
MH(POKOMMYHUKAIMOHHBIX CHCTEM M ceTeil, CXEeMOTEXHMKa TeJIEKOMMYHUKAIIMOHHBIX YCTPOWCTB,
Hudposast 06paboOTKa CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS JHCIUIITHHBI

[Ipouecc n3yueHus: AMCUUIIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIETYIOIINX KOMIETEHIINN:

— [IK-7 roTOBHOCTBIO K H3YyYEHHIO HAyYHO-TEXHHYECKOW HH(OpMAIMH, OTEYECTBEHHOTO H
3apy0eKHOTO OIbITa [0 TEMAaTUKE MPOEKTa;

— JIK-9 ymeHueM mNpoBOAWTH pacyeThl IO MPOEKTy CETEeH, COOPYKEHHH U CpEelnCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBHHM C TEXHUYECKUM 3aJJaHUEM C HCIOJIb30BaHUEM KaK CTaHJIapTHBIX
METOZIOB, IIPUEMOB U CPEJCTB aBTOMAaTHU3allMM NPOECKTHPOBAHMS, TaK M CaMOCTOSTENBHO CO3/1aBa€MBbIX
OPUTMHAJILHBIX IIPOrpaMMm;

B pesynbrare n3y4eHus JUCLHUILUIMHBI CTYIEHT JOJKEH:

— 3HaTh -OCHOBHBIEC MOHATHUS B o0NacTU nepenayu MHpopMauu B HHHOKOMMYHUKAIMOHHBIX
CUCTe-Max; -TEHJCHIIMU Pa3BUTHs B 00JaCTH MH(OKOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA U CUCTEM CBS3H; -
METOABl MaTeMaTHYECKOI0 aHaJli3a, OKCIEPUMEHTAJbHOIO HCCIEJOBAHMS M KOMIIBIOTEPHOIO
MOJICIIMPOBAHMSI PAJUOTEXHUYECKUX CUTHAJIOB U LIENel; -aJIrOPUTMBbI pacyeTa XapakTepUCTHK YCTPOMCTB
U CHCTEM CBSI3M, B TOM YHCJE, U C HCIIOJIB30BAHUEM CAMOCTOSTEIBHO CO3AABAEMBIX OPUTMHAJIBHBIX
MPOrpaMM; -METOAMKHU MPOEKTUPOBAHUS YCTPOUCTB M CUCTEM CBS3H, B TOM YMCJIE, U C HCIOIb30BAHUEM
CPEICTB aBTOMATU3aLUU IPOEKTUPOBAHUS;

— yYMeThb - NIPOBOJAMTH aHAJIU3 TEXHUYECKON MH(GOPMAIIMU B paMKax ONpeAeNeHHON TeMaTHKU;
- OCYLIECTBJIATH IOMCK W aHaIW3 HMH(POPMAIMM, TMPEICTaBICHHONW B pa3IMYHBIX HCTOYHHKAX; -
PacCUUTBIBATh U U3MEPSTH CIIEKTPaIbHbIE XapaKTEPUCTUKH aHAJIOTOBBIX CUTHAJIOB U LIeNel; - IPOBOIUTH
pacdeTsl MO TMPOEKTYy CPEeNCTB HMH(OKOMMYHHUKALMH B COOTBETCTBUUM C TEXHHYECKHM 33JaHUEM; -
HCIOJIb30BaTh METOUKY MTPOEKTUPOBAHUSI YCTPONCTB M CUCTEM CBS3H, B TOM YHUCIIE, U C UCIOIb30BAaHUEM
CPEICTB aBTOMATU3aLUN IPOEKTUPOBAHUS.

— BJajeTb - HaBbIKAMU PA0OTHI C TEXHUYECKOM TOKyMEHTAaluel, B TOM 4Hucje, IPU MOUCKe
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uHpOpMalMU; - HABBIKAMH CAaMOCTOATENBbHOM pabOThl HAa KOMIIBIOTEPE UM B KOMIIBIOTEPHBIX CETAX; -
HaBbIKAMM TEOPETUYECKOTO M OSKCIEPUMEHTAILHOTO HCCIIEOBaHUM MpeoO0pa3oBaHUN CHTHAIOB B
palMOTEXHUYECKHX LIEMAX B paMKaxX (PU3NYECKOTO HKCIIEPHUMEHTA U KOMITbIOTEPHOTO MOACTUPOBAHUS; -
METOAMKAMH pacuyeTa XapakTepUCTUK CPeICTB MH(OOKOMMYHUKALIMM; - HABBIKAMH ITPOSKTHUPOBAHUS Y3JI0B
U YCTPOMCTB CpeACTB HHPOKOMMYHHUKAIUI B COOTBETCTBUH C TEXHUUECKUM 33/1aHUEM.

4. O0beM TMCHUILIMHBI U BUABI Y4eOHOM padoThl
OOmast TpyIOEeMKOCTh AMCHMUIUIMHBI cOCTaBisieT 5.0 3aueTHBIX EIUHUIBI U TPEACTAaBICHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUTUIMHBI

Bunbt yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
3 cemectp 4 cemectp

AynuTopHbIe 3aHATHS (BCETO) 78 42 36
Jlexun 34 18 16
[IpakTuueckue 3aHATHS 20 12 8
JlaGopatopHbie pabOTHI 24 12 12
CamocrosiTenbHas pabota (Bcero) 66 30 36
OdopmieHre 0T4ETOB 10 J1a00PATOPHBIM 20 8 12
paboram
[IpopaboTKa JIEKITMOHHOTO MaTepuaa 20 8 12
[ToaroToBka K NpakTUYECKUM 3aHATHUSM, 26 14 12
CEeMHHapaM
Bcero (6e3 3x3amena) 144 72 72
[ToaroroBka u crada sK3aMeHa 36 36
OO61mas TpyI0eMKOCTh 4 180 72 108
3aueTtnsle EnuHnst 5.0 2.0 3.0

5. ConepxaHue TMCHMILINHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznenbl AUCHUTIIMHBI ¥ BUBI 3aHATHI PUBEACHHI B Tabmuie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHITHH
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3 cemecTp
1 Pasgen 1. Beeneunne 2 2 0 5 9 [1K-7, TIK-9
2 Paznmen 2. MaremMaTndecKkoe OIrcaHue 7 6 8 13 34  IIK-7, IIK-9
aHAJIOTOBBIX CUTHAJIOB
3 Pazgen 3. IIpoxokaeHne aHaIOTOBBIX 4 2 4 8 18 IIK-7, IIK-9
CUTHAJIOB uepe3 JIMHECWHBIE
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anekTpuieckue uenu (JIDL)
4 Paznen 4. MaremaTn4ecKkoe OMcaHue 5 2 0 4 11 | IIK-7, IIK-9
PaIMOCUTHAJIOB C PA3IMYHBIMU BHIAMH
MOTYJISIIIAH
Hroro 3a cemectp 18 12 12 30 72
4 cemectp
5 Pazgen 5. Maremarndueckoe OIHUCaHUE 14 6 8 26 54  TIK-7, I1K-9
HEIMHEHHBIX IIeTIeH 1 METOJ0B X
aHaIn3a
6 Pasmen 6. 3axirouenue 2 2 4 10 18 IIK-7, IIK-9
Hroro 3a cemectp 16 8 12 36 72
Hroro 34 20 24 66 144

5.2. Conep:xkanue pa3aesioB JUCHUIIHHBI (110 JEKIIUAM)
Copeprkanue pa3zesioB JUCHUILINH (TI0 JIEKIHMIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 - Coneprkanue pa3ienaoB TUCIHUILUIAH (TI0 JEKIUSIM)

CozeprkaHue pa3aenoB TUCIUILIAHBI 1O

HaszBanus pasznenos
JICKIIUAM

4 Tpy10€MKOCTb,
kommneTeHIu Oopmupyemblie

3 cemecTp

1 Paznen 1. Beenenue Beenenue. Knaccudukaiys curHanoB u 2 TIK-7, TIK-
OTIMCaHME CUCTEM Tepeiadn 9
uHpopmaruu: Knaccudukaiys curaaios
Y OCHOBHBIC orpesenieHus. Ouzndeckue
XapakTepUCTUKH curHaIoB. O000IIeHHAs
CTPYKTYpHasi CXeMa CUCTEMBI TIepe/iadun
uHpopmaruu. OCHOBHBIE 3a/1a4d U
Ha3HaueHue kypca CD.

Hroro 2

2 Pa3znen 2. Maremaruueckoe ["apmMoHMYecKkuil aHaIn3 NEPUOANYECKUX 2 [K-7, TIK-

ONMCAHNUE aHAJIOTOBBIX CUTHAJIOB CUTHAJIOB C IIOMOUIBIO 9
TPUTOHOMETPUUYECKHUX M KOMIUIEKCHBIX
psanoB @ypre: Moaenu CUrHaJIoB U
CHOCOOBI UX MAaTEMaTUYECKOTO OMHMCAHUSI.
O606mmennsIit psag Oypee. [lorpemHocTs
0000I1IeHHOTO Tpe/ICTaBIe-HHUS.
HepasenctBo beccens. PaBeHcTBO
ITapcesans. [lonstue cnekrpa.
KommuiekcHslii psag @ypee u ero
IIPUMEHEHHUE JJI1 TApMOHHUYECKOTO
aHaIM3a.

[TpeoOpaszoBanust Pypre u 2

CornacoeaHa Ha noptane N2 14829




3 Paznen 3. IIpoxoxaeHue
AHAJIOTOBBIX CUTHAJIOB Yepe3
JIUHEHHBIC JIEKTPUUYECKHUE TN

(JI50)

4 Paznern 4. Maremarudeckoe
OTHMCAaHNE PAIMOCUTHAJIOB C
paSJ'II/IqHI)IMI/I BUIamMmn MO)IYJ'IHIII/II/I

CIEKTpaJIbHBII aHaJIN3 HEMEePUOIUIECKUX
curnanos: Ilepuognueckue u
HENEepUOINYECKUE CUTHAJIBI U UX
cnekTpbl. CIIEKTPBI, CIIEKTPAJIbHbIE
IUIOTHOCTU CUTHAJIOB M UX CBOMCTBA.
['panuipl npUMEHUMOCTH
npeoOpazoBanuii dypbe u Ux
paciMpeHne ¢ TOMOIIBI0 0000IIEHHBIX
¢ynkui. CriekTpaibHas INIOTHOCTh
NEPUONYECKOTO CUTHATIA.

[IpeobpazoBanus Oypre u Jlamnaca u ux
MIPUMEHEHHUE ISl ONUCAHUS U3MEHEHUI
CUTHAJIOB B Y3JIaX CUCTEM Mepeaadyu
uHpopmarun: O6o01eHne
npeoOpazoBanuii Pypee -
npeoOpa3oBanus Jlamnaca. M3yuenue
(GYHKIMOHATBHON CBSA3U MEXKIY
W3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOM
001aCcTH U COOTBETCTBYIOIIMMH UM
npeoOpa3oBaHUSIMHU CIIEKTPOB B
4acTOTHOM obnactu. Teopembl 0
CIEKTpax.

Hroro

YacToTHBIC METO/IBI aHATH3A
MPOXOXKICHUs cCUTHaNOB uepes3 (JIDLI):
CrekTpayibHbII METO/I aHAIU3A.
OneparopHblil METOJ] aHATIU3A.

Bpemennbie MeTobl aHAIN3a
MPOXOKICHUs CUTHAOB uepes3 (JIDII):
MeTopl BpeMEHHOTO MHTETPUPOBAHUS
(unrterpansl droamens). Bzan-mocBs3b
Pas3IMYHBIX METOJIOB aHAIN3A. YCIOBUS
HENCKaXKEHHOM nepe-aadyn CUraajaoB.

Hroro

Paprocurnanel ¢ aMIuIuTyIHON U
aMIUIUTYIHO-UMITYyJIbCHOU
MonyssiuusiMu: OCHOBHBIE CBOMCTBA U
0COOCHHOCTH aHalIM3a PaJAHOCUTHAIIOB.
CrnekTpanbHOE, BP€MEHHOE U BEKTOPHOE
MIPEACTABIICHUS aMILUIUTYIHO-
MOAYJIUPOBAHHBIX PAIMOCUTHAJIOB IIPU
TOHAJIBHOW U CJIOKHON MOIYJIALIUU.
AMIUTATYTHO - UMITYJIBCHO -
MOAYJIUPOBAHHBIE CUTHAJIBI U UX
CIIEKTPBHI.

Panuocurnansl ¢ yrioBoi u
KBaIPaTypHOU MOIYISLUSMH.
[II1pOKONOIOCHBIE CUTHAJIBL:
OcoOeHHOCTH aHaIKM3a PaJHOCUTHAIIOB C
yriioBoi Monyssiueil. CiekTpbl
CHUTHAJIOB NPU TOHAJILHOW U CIIOKHOM
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Monysuuy. CIIEeKTpbl CHTHAJIOB CO
CMELIaHHOM aMIUIMTYHOHN U YITIOBOU
monymsiuusmu. KsanparypHas

MOJYJISLIUSL.
Hroro 5
Hroro 3a cemectp 18
4 cemecTp
5 Pa3pgen 5. Marematnueckoe OCHOBHBIE METOJIBI pacyeTa CIEeKTpa ToKa 3 IIK-7, IIK-
ONMCAHUE HEJMHEWHBIX LETEeN 1 Ha BBIXOJI€ HEJIMHEMHOM JIEKTPUUYECKON 9
METOJIOB UX aHaJIN3a uenu: [[puHIMIUATBHBIC OTIIMYUS MEKITY

JIMHEWHBIMU 1 HeJIMHECHHBIMU ICTISIMH.
[IprumeHeHnrne noJTMHOMUHAIBHON 1
KYCOYHO-JIMHEMHOM anIpoKCUMALUI
BOJILTAMIIEPHBIX XapaKTEPUCTHK, a TAKKeE
METOJIa OTCUYSTHBIX TOYCK JIJIS
CIIEKTPAJILHOTO aHaIM3a KoJieOaHui B
HEJIMHEHHBIX MEIX.

Henunelinble pe30HaHCHBIE YCUIIUTENH, 4
YMHO-KHTEJIH B MPeoOpa3oBaTein
yacTtoThl: HenuueitHoe ycunenue u
00nacTu ero npuMeHeHus. PezonancHeie
YCUJIMTEININ, YMHOXKHUTEIHN YaCTOTHI U
npeoOpa3zoBaTesn 4acToThl. Bpemennoe u
CIIEKTPaJIbLHOE MPECTABICHUS
HAIPSYKEHUN U TOKOB B HEJIMHEMHBIX
PE30HAHCHBIX YCUJIUTEIIE, YMHOXKUTENE U
npeoOpa3zoBaTesie 4acTOThI.

MonynaTopsl aMIIUTYJHBIE, YIIIOBBIE U 3
KBaJlpaTypHble: AMIUITUTYHAS U YIJIOBas
Moaynsuu. Crioco0bl OCYIIECTBICHHUS.
WX TOCTOMHCTBA U HEJOCTATKHU.
BpemeHnHoe U CeKTpaibHOE
MPEJCTaBICHUS HAIPSDKEHUH U TOKOB.
[TpyHIMIIBI peanu3anuy KBagpaTypHOU
MoOIymsiiK. BeKTOpHbBIE HarpaMMBl.

JleTekTUpOBaHUE CUTHAJIOB C 2
aMILIUTYIHOM, YIJIOBOM U KBapaTypHOU
MOAYJISALUAMU: JIeTEKTUPOBAHUE
CUTHAJIOB C aMIUIUTYAHOM, YIVIOBOM U
KBaJpaTypHOU MOLYIISLUSMH.

ABTOT€HEpaTOPHI FTApPMOHUYECKUX 2
konebanuii: Onpenenenue
aBTOKOJIE0aTeIbHOM CUCTEMBl. MeXaHu3M
BO3HUKHOBEHUS U YCTAHOBIICHUS
Kojie0aHMii B aBTOreHeparope.
CranuroHapHBIN peKUM aBTOT€HEpaTopa,
Oananc ¢a3 u Oananc aMIIUTya. Msrkui
1 KECTKUM PEKUMBI CAMOBO30YKICHUMN.
Cxemsl aBTOreHeparopos. RC-
reHepaTopbl TapMOHUYECKUX KOJIEOaHH.
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Hroro 14

6 Paznen 6. 3akmtoueHue 3axnrouenue: IlepcnekTuBbI pa3BUTHS 2 IK-7, TIK-
CPENCTB M METOOB (POPMUPOBAHUS U 9
00pabOTKH CUTHAJIOB.

Utoro 2

Hroro 3a cemecTp 16

Htoro 34

5.3. Pazgeqbl AMCHUILUIMHBI U MEKINCIUIIMHAPHBbIE CBSI3H ¢ 00eceYBAKINMMU (MPeAbIAYIIMMH)
U o0ecrnieyuBaeMbIMH (MOCJIEXYIONIUMH) TUCHUILIHHAMHA
Paznmensl MUCHUTUIMHBI U MEXIUCHUIUIMHAPHBIC CBSI3U ¢ O0CCIICUMBAIONTUME (TIPEIBITYITUMHI) U
obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHE TIPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEKIUCIMITIMHAPHBIE CBA3U

Ne paznenoB qaHHOUW MUCHMIUIMHBL, JI KOTOPBIX HEOOXOIUMO

HayMeHOBaHUE TUCIUILINH M3ydeHre 00eCIeunBalONUX U 00eCIeYnBaeMbIX JUCIIUILTUH
1 2 3 4 5) 6
[IpenmecTByromMe TUCIUTLTAHBI

1 Uadopmarnka + + + + +

2 Maremaruka + + + + + +

3 Teopust ANEKTPUUECKUX LICTICH + + +

4 ®Ouzuka + + + + + +

5 DIeKTpOMarHuTHBIE MOJISL U BOJIHBI + + + + + +

[Tocnenyromme TMCUUTUIAHBI

1 O6mmas Teopusi CBS3U + + + + + +

2 OCHOBBI TOCTPOEHUS

MH()OKOMMYHHUKAITMOHHBIX CUCTEM U + + + + + +

ceren

3 CxeMOTexXHHKa } + + + + + N

TEJIEKOMMYHUKAITMOHHBIX YCTPONCTB

4 Iludposas 06paboTKa CUTHAIIOB + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUI, POPMHUPYEMbIX MTPU U3YYeHHH TUCHHUIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIWH, (POPMUPYEMBIX MPH HM3YYEHUH JUCIUIUTAHBI, ¥ BUIOB 3aHATHHA
MpeJCcTaBIeHo B Tabnuie 5.4
Tabmuua 5.4 — CooTBeTCTBHE KOMIIETEHUMH M BUJOB 3aHITUH, (OPMHUPYEMBIX MpPH H3YUYEHUU
JUCLUTUIMHBI

Buner 3angTrit

q)OpMBI KOHTPOJIA

Komnerenuuun

Jlexknuu
[IpakTuyeckue 3aHATUS
JlaboparopHbie pabOTHI

CamocrosiTenbHas padoTa
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[1K-7 +

KonTpomnsHnas pabdora,

KoHCIIeKT caMOoImoATOTOBKH,
Otyet mo naboparopHoO
pabote, KommoneHt
cBOoeBpeMeHHocTH, Ompoc
Ha 3aHaTuaX, TecT

I1K-9 +

Konrtponwshas padora,

Koncnekr caMonoaroToBKH,
Otyet mo naboparopHoi
pabote, KommoneHt
cBOeBpeMeHHOCTH, Orpoc
Ha 3aHaTuaX, TecT

6. UuTepakTBHBIE MeTOABI M GOPMBI OPraHN3aALMU 00yYeHUSA

He npenycmotpeno PYII

7. JIaGopaTtopHbie padoThI

HaunmenoBanue naboparopHsIx paboT npuBeaeHo B Tadbmaune 7.1.
Tabnuna 7. 1 — HaumeHoBaHue 1ab0paTopHBIX paboT

L
¥a)
=
o
g 2
= S
2 =
2 o
= o
3 &
HasBanus paznenos HaumeHnoBanue 1abopaTopHbIX padoOT 2
¢ S
>
o =
= 5
3 &
=
3
~
3 cemecTp
2 Pa3znen 2. Maremarnueckoe IIpakTHka anmapaTrypHOro aHajiusa 4 IK-7, TIK-
OTHCaHNE aHAIOTOBBIX CUTHAJIOB CHUTHAJIOB BO BPEMEHHOW M YaCTOTHOM 9
o0nacTsx
HccenenoBanne CIEKTPOB YIPABIISIIOLIIUX 4
CUTHAJIOB
Hroro 8
3 Paznen 3. IIpoxoxnenue [TpoxokaeHue ynpapisitOUMX CUTHATIOB [K-7, TIK-
AHaJIOTOBBIX CUTHAJIOB Yepe3 yepes JIMHEHHbIE Lenu 9
JMHEWHBIE 2JIEKTPUIECKHE TIeTIH Vitoro 4
(JIS1I)
Uroro 3a cemectp 12
4 cemectp
5 Pa3pnen 5. MaremaTnueckoe UccnenoBanre HEMMHEWHOTO YCUITATEIIS 4 TIK-7, IIK-
OTNKCaHUE HeMHEHHBIX Lenel U U YMHOXKUTEJIS YaCTOTHI 9
METOZIOB HX aHaTM3a AMIUTATYTHBIA MOIYIISITOP
Hroro
6 Paznen 6. 3akmoueHue HccnenoBanue eTEKTUPOBaHUS IK-7, TIK-
aAMIUTUTYTHO-MOYIMPOBAHHBIX 9

KoJIcOaHUuM
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Uroro 4
Hroro 3a cemectp 12
Hroro 24

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaunMenoBaH#e MpakTUYECKUX 3aHITHI (CEMHUHAPOB) MPUBEACHO B Tabmwmie 8. 1.
Tabnuna 8. 1 — HanMeHoBaHME MPAKTHUECKUX 3aHATHN (CEMHUHAPOB)

L
s
=
0]
vy 2
5 =
S )
HaumeHoBaHue MpakTHUECKUX 3aHATUN = 5
HaszBanus pasnenos Q
(cemuHapoB) = =
S 5
= 5
& =
@]
=
3
4
3 cemecTtp
1 Paznen 1. Beenenue PacueT pusnueckux XxapakTepuCTHK 2 I1K-7, T1K-
CHUTHAJIOB 9
Htoro 2
2 Pa3nen 2. Marematnueckoe Onpenenenue BPEMEHHbBIX U TIK-7, TIK-
ONKMCAHNUE aHAJIOTOBBIX CUTHAJIOB CHEKTPaJIbHBIX XapaKTEPU-CTUK 9
MEPUOAUYECKUX CUTHAIOB
Onpenenenne CueKTpalbHbIX 2
XapaKTEePUCTUK HETIEPUOAUYECKUX
CUTHAJIOB. TeopeMsl O CIIeKTpax
ITpakTrKa MpUMEHEHUS YaCTOTHOTO U 2
OIIepaTOPHOI0 METOJIOB JIJISl pacyera
IIPOXO’KICHMSI CUTHAJIOB YEpE3 JIMHEUHbIE
AIIEKTPUYECKUE LIETIH
Hroro
3 Paznen 3. IIpoxoxnenue [TpakTka npuMeHEeHUs] BpEMEHHBIX [K-7, TIK-
AQHAJIOTOBBIX CUTHAJIOB YEPE3 METOZAOB Ul pacyeTa MPOX0KIECHUS 9
JIMHEWHBIE DJIEKTPUYECKUE LETTN curHainos uepes JIOL]
(JISL) Htoro
4 Paznen 4. Maremarnueckoe Pacyer ciekTpasbHBIX XapaKTEpUCTUK 2 IK-7, TIK-
OINMCAaHNE PAIMOCUTHAJIOB C MOJYTHPOBAHHBIX CUTHAJIOB 9
Pa3IMYHBIMU BUJAMH MOIYISIIUH Vitoro 2
Utoro 3a cemectp 12
4 cemectp
5 Pazgen 5. Maremarnyeckoe ATnmpokcuManus BoJIbTaMIIepHBIX 2 [IK-7, IIK-
ONMCAHNE HEINMHEWHBIX LENel U XapaKTEPUCTUK HETMHEUHBIX YIEMEHTOB 9
METOZIOB HX aHaTM3a Pacuer cniekTpa Toka Ha BBIXOJE 2
HEJIMHEHHOM 1IENU METOJOM YIVIa OTCEUYKH
Pacuer cnekTpa Toka Ha BBIXOJE 2
10
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HEJIMHEHHON LIEU METOIOM

TPUTOHOMETPUYECKHX (POPMYI KPAaTHOTO

aprymMeHTa

Hroro

6 Pa3pgen 6. 3akimrouenue

Uroro 3a cemecTp

Hroro

Pacuet ko1e0 aTCJIbHBIX, MOAYIAIWMOHHBIX

N ACTCKTOPHBIX XaPaKTCPUCTHUK

ITK-7, IIK-

HUroro

20

tabmuie 9.1.

9. CamocrosiTesibHasA padoTa
Bunael camocrositensHOM paboThI, TPYAOEMKOCTh U (OPMHUpPYEMbIe KOMIIETEHIIUH MTPEICTABICHbI B

Tabmuma 9.1 - Buasl caMoCTOSATENBHOM PabOTHI, TPYIOEMKOCTh H (POPMUPYEMBIE KOMITETSHIIUH

Hazpanus pas3acioB

Buibl caMmocTosTeIbHOM
paboThI

4 TpymoeMKOCTb,

KomneTeHIuu OopMupyemMbie

DopMbI KOHTPOJIS

3 cemectp

1 Pa3gen 1. Beenenue

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTka JIeKIIMOHHOTO
marepuaia

Hrtoro

I1K-7,
[1K-9

KonTtponbnas pabora,
Omnpoc Ha 3aHsaTHX, Tect

2 Pazpnen 2.
Maremarnueckoe
oInycaHue aHaJIOTOBBIX
CUTHAJIOB

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapaMm

IloaroroBka k
MIPAKTUYECKUM 3aHATHUAM,
ceMHHapam

IToxroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTKa JEKIIMOHHOTO
marepuaia

[TpopaboTKa JEKIIMOHHOTO
marepuaia

[TpopaboTKa JEKIIMOHHOTO
marepuaia

Odopmienre 0T4eTOB 1O

[1K-7,
[1K-9

KontponwsHhas padora,
Ormpoc Ha 3aHATHSAX,
Otuer o n1abopaTopHoOii
paborte, Tect

CornacoeaHa Ha noptane N2 14829
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1abopaTopHBIM paboTam

OdopmieHre 0T4eTOB 10 2

1abopaTopHBIM paboTam

Utoro 13
3 Pazgen 3. Ilpoxoxknenue IlomroroBka k 2 [1K-7, KonTpomnsHas pabdora,
AQHAJIOTOBBIX CUTHAJIOB MPAKTHYECKUM 3aHATHIM, I1K-9 Omnpoc Ha 3aHATUSX,
yepes JIMHEHHbIe ceMHHapam Otyet mo naboparopHoi
3)J;¢;<Tpnqecxne LenH TpopaGoTka JIEKIHOHHOTO 1 pabore, Tect
(JISL) marepuaia

[TpopaboTka JIEKITMOHHOTO 1

marepuaia

OdopmiteHre 0T4ETOB 0 4

naboparopHbeIM paboTam

Uroro
4 Paznen 4. ITonroroska k I1K-7, KonrtposnpHhas padora,
Marematudeckoe MPAKTHYECKUM 3aHITHIM, I1K-9 Omnpoc Ha 3ansaTusx, Tect
OTMCAHHE PAIMOCUTHAJIOB CEMHHApaM
C pasIM4HBIMHI BUAMU [TpopaboTka JIEKITMOHHOTO 1
M SN

OAYIALL marepuaia

[IpopaboTka JIEKITMOHHOTO 1

Marepualna

Htoro 4
Hroro 3a cemectp 30

4 cemectp

5 Paznen S. ITonroroBka k 3 IIK-7, KonTponbHas pabora,
Maremarndeckoe MPAKTHYECKUM 3aHSATHSIM, I1K-9 Ormpoc Ha 3aHATHSX,
OMHCAaHNE HEIMHEWHBIX  CeMHHapam Otuer o n1abopaTopHoOii
1enei 1 MeToJJ0B UX TToAroToBKa K 2 paborte, Tect
anaimsa MPAKTHYCCKUM 3aHATHSIM,

ceMuHapaM

[ToaroroBka k 3

MPAKTHYECKUM 3aHATHIM,

ceMUHapaM

[TpopaboTka ITEeKIIMOHHOTO 2

marepuaia

[TpopaboTka ITEeKIIMOHHOTO 2

marepuaia

[TpopaboTka ITEeKIIMOHHOTO 2

marepuaia

[TpopaboTka JTEKITMOHHOTO 2

Marepuana

[TpopaboTka JTEKITMOHHOTO 2

Marepuana

Odopmitenre 0T4eTOB 1O 4

n1a00paTopHBIM paboTam
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OdopmiteHre 0T4eTOB 10 4
nabopaTropHbeIM paboTam
Utoro 26

6 Pazgen 6. 3akimouenue  I[loaroroska k 4  TIK-7, KontponsHas padora,
MPAKTUYECKUM 3aHSATHUSIM, ITK-9 Onpoc Ha 3aHATHSX,
ceMUuHapaMm Otuer o naboparopHoii
[TpopaboTka JIEKITMOHHOTO 2 pabore, Tect
marepuaia
OdopmieHre 0T4eTOB 10 4
J1abopaTopHBIM paboTam
Htoro 10

Hroro 3a cemectp 36
[ToaroroBka u craua 36 DKk3aMeH
HK3aMeHa

Hroro 102

10. KypcoBas pab6ora (mpoekr)
He npenycmorpeno PYII

11. PeiiTunroBas cucremMa AJIsl OHEHKH YyCII€BAEMOCTHU CTYICHTOB

11.1. bBanjabHble OLEHKH JJIS 3JIEeMEHTOB KOHTPOJISI
Tabnuna 11.1 — banibHbIe OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIN MaxkcuManbHbIN
DJeMeHTHI y4eOHO 0ast 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
NeSITENIbHOCTH mexnay 2KT u Ha CEMECTp
Hauasa ceMectpa  mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
KommoneHT 6 6 6 18
CBOEBPEMEHHOCTHU
Koncnekr 6 4 2 12
CaMOTIOITOTOBKHU
KonTponbHas pabota 8 16
Ormpoc Ha 3aHATUIX 10 18
Otuert no naboparopHoii 6 12 18
pabote
Tect 6 6 6 18
Htoro makcumym 3a 24 44 32 100
nepuos
Hapacraromum urorom 24 68 100 100
4 cemectp
Komnonent 4 6 6 16
CBOCBPEMEHHOCTH
Koncnekr 3 3 3 9
CaMOIIOITOTOBKH
Otuert no naboparopHoii 12 24 36
pabote
13
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Tect 3 3 3 9
HToro Makcumym 3a 10 24 36 70
epuoa

OK3aMeH 30
Hapacraromum nrorom 10 34 70 100

11.2. TlepecyeT 6aJ1JI0B B OlleHKH 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpecTaBiieH B Tadmmie 11.2.
Tabmuma 11. 2 — [Iepecyer 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

Banibl Ha 1aTy KOHTPOJIBLHON TOYKH OrneHka

> 90% ot MakcuManbHOW cyMMBbI O6autoB Ha gaty KT 5

Ot 70% no 89% ot makcuManbHON CyMMBI Oai10B Ha aary KT

4
Ot 60% 10 69% OoT MakcuManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasbHOW CyMMBbI O6asutoB Ha gaty KT

11.3. [lepecyer cymMmMbl 02/UI0B B TPAAMIMOHHYI0O M MEKITYHAPOAHYI0 OLIEHKY
[TepecueT cymmbl 6allJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TaOIHIle
11.3.
Tabmuna 11. 3 — Ilepecyer cymmbl 6IIIOB B TPAIULIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Hrorosasi cymma Gaiios,

Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMYHO) (3a4TEHO) 90 - 100 A (0TJIMYHO)
85-89 B (ouensn xoporo)

4 (xopo1o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBopUTEIBHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpeicTacHtio)
2 (meynoneTBopuTenbHO) (HE Huxe 60 6anos F (HeynoBIETBOPUTEIBHO)

3aYTEHO)

12. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE o0ecTiedeHue TUCHUIINHBI

12.1. OcHoBHasi auTEparypa
1. Pagmorexnumyeckue nenu u curHaisl. Yacts 1 Teopust curHanoB u JIMHEWHBIE eTH: Y YeOHOe
nocoobue / Kaparaeea H. A. - 2012. 261 c. [OnexkrpoHHslii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/2798, nara obpamenus: 10.02.2017.
2. Panuorexnudeckue 1enu U curHansl. Yacte 2 JluckpetHas o6paboTka CUTHAIOB U IU(ppOBas
bunpTpanms: Yuebnoe mocodbue / Kaparaesa H. A. - 2012. 257 c. [DnexTpoHHbIi pecypc| - Pexum
nocrtyna: https://edu.tusur.ru/publications/2799, nara obpamenus: 10.02.2017.

12.2. lonosHuTEIBbHAS JIUTEPATYPA

1. bBackakos C.M. Pagmorexumyeckue memnu M curHaiasl. M.: Beicm. mkomna, 2003.-462c.
(manunune B Oubnuoreke TYCVYP - 69 3k3.)

2. Tonoposckmii N.C. PamnorexHudecKkue ey U CUTHAJIBL: ydeOHOe mocoOue i By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

3. Cubepr Y.M. llenm, curHamel, cucteMbl: B 2-X dactsax./Ilep. C annr-M.: Mup, 1988-
Y1.336¢.,42.360c. (Hamuuue B Onbamoreke TYCVYP - 71 3k3.)

4. Cubepr Y.M. llenu, curnansl, cucremsl: B 2-x vactsax./Ilep. C anm.-M.: Mup, 1988-U 1 -
1988, 336¢ (manuune B Oubmmoreke TYCYP - 39 5k3.)
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5. Cubepr YM. lenu, curnansl, cuctemsl: B 2-x vactsax./Ilep. C anrn.-M.: Mup, 1988-u 2 -
1988, 360c (manmune B Oudmorexke TYCVYP - 32 5k3.)

12.3 Y4eOHO-MeTOAHYECKHE MOCO0Ous

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHre MOCo0us

1. Paamorexnuueckue 1enu u curnaibl. Yacte 1 Teopus curnaiioB v JquHeHbIe Henu: Y4eOHO-
Meronuueckoe nmocodue / Kaparaera H. A., Kucenes I1. C. - 2012. 34 c. [DaekTpoHHbIN pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/2790, nara obpamenus: 10.02.2017.

2. Pammorexnmueckwe 1iend u curHanel. Y. 2 HenuneliHas panuoTexHuka: YdeOHOE
Metoandeckoe nocooue / Kamunckuit B. JI., Tenbnyxosckas JI. U. - 2012. 27 c. [DnekrponHslit pecypce] -
Pexxum noctyma: https://edu.tusur.ru/publications/2791, nara o6pamenns: 10.02.2017.

3. Pagmorexnuueckue menu W curHaiuel. JluckperHas o0paOoTka CUTHaNIOB W IHdpoBas
dbunpTpanms: Mertonuyeckre yKka3aHus 10 BBIIOJHEHUIO KypcoBoi pabotsl / Kaparaesa H. A. - 2012. 70
c. [Dnekrponnsiit pecype] - Pexxum mocryma: https://edu.tusur.ru/publications/2792, mnara oOpaieHus:
10.02.2017.

4. PanuorexHuueckue menu u curHainel. Yacts 1: JlaboparopHblii MpakTUKyM IO Kypcy
«PaanorexHuveckue 1enu U curHajiasly. Teopus curHaioB. / Kaparaesa H. A., boromomnos C. U. - 2013.
36 c. [DnekTpoHHBIH pecype] - Pexxum moctyna: https://edu.tusur.ru/publications/3417, nata oOparieHus:
10.02.2017.

5. Pammorexnmueckne nenu u curHaibl. Yacte 2: JlaboparopHbIi TPaKTUKyM IO KypCy
«PanuoTexHuueckue Liend W curHaiabsl». Hemuneiinele nenu. / boromonos C. U., Kamunckuii B. JI. -
2013. 29 c. [Onekrponublii pecypc] - Pexwum moctyma: https://edu.tusur.ru/publications/3418, nara
obpamenus: 10.02.2017.

6. PamuorexHudyeckwe T1eMU H CHUTHAJIBl: METOOUYECKUE VYKa3aHWUsS 10 OpraHu3aluu
camocTtosTenbHoil pabotel / boromonos C. U. - 2012. 25 c. [OnektponHslit pecypc] - Pexum nocrymna:
https://edu.tusur.ru/publications/1638, nara oopamenus: 10.02.2017.

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOUSA ISl JIUI] C OTPAHNYEHHBIMH BO3MOKHOCTSIMU 310POBbS

Y4eOHO-MeTOoMYeCKHEe MaTepHalbl Il CAMOCTOSTENIBHON U ayAUTOPHON PabOThI OOYYarOIIMXCs
W3 YHCjia UHBAJIUI0B HpGI[OCTaBJUIIOTCﬂ B (1)0pMax, aIIaHTI/IpOBaHHI)IX K OFpaHI/I‘{eHI/IﬂM nux 3[[OpOBI)$I u
BOCIIpUSATHS UH(DOPMAITUH.

JLJist I ¢ HAPYIIEeHUSIMU 3PEeHUsI:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B Me4aTHON (hopMe YBETUUECHHBIM IIPUPTOM.

Jlis1 InI ¢ HAPYIIEHUSIMU CJIyXa:

— B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHO (opme.

JIiis1 JINI ¢ HAPYIIEHUSIMU ONIOPHO-IBUIaTeJIbLHOI0 annapara:

— B (popme 2IEeKTPOHHOTO IOKYMEHTA;

— B reyaTtHoi opme.

12.4. ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI U TpPedyeMoe
NporpaMMHoe odecrnevyeHue
1. 1. KommnbioTrepHblii na0opaTopHbId NpakTHKYM MO Kypcy "PanmorexHudeckue uLenu u
curHanel" — M.: BHTHIL, 2008. - Ne50200800874 (CumerensctBo Ne 10434 o6 otpacieBoi
peructpamnuu pasz-paborku B «OTpacieBoM (QoHAE alropuTMoB U mporpamm» oT 25.04.2008 Mocksa)
Pexxum mocty-mna: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.

13. MarepuajibHO-TeXHHYECKOe o0ecnedyeHue U CIUTITHHbI
13.1. O0mue TpedoOBaHNsI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHHI0 JUCIUIIMHBI

13.1.1. MarepuaibHO-TeXHHYECKOe o0ecrieyeHue 1JIsl JTeKIIUOHHbIX 3aHATHI
Jns mpoBeneHUs 3aHATUM JIEKIIMOHHOTO THWIIA, TPYNIOBBIX W MHAWUBUIYAJIbHBIX KOHCYJIbTAILIHUM,
TEKYIIETr0 KOHTPOJIA U HpOMe)KYTOqHOﬁ arTeCTall HUCIIOJIB3YCTCA yqe6Ha$[ ayaIuTopHs, C KOJIMYCCTBOM
MOCaI0YHBIX MecT He MeHee 70, o0opymnoBaHHAs JOCKOW M CTaHIAPTHOUM yueOHOUN Mebenbro. MMerorcs
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HarjsiAHbIC II0COOM B BUIC HpCBGHTaL[I/Iﬁ 110 JICKIIMOHHBIM pas3jicjiaM AUCHUIIIIAHBI.

13.1.2. MarepuajibHO-TeXHHYECKOe o0ecneyeHne JAJIsl MPAKTHYeCKUX 3aHATHI
Jns mpoBeneHus 3aHATUH JICKITMOHHOTO THITA, TPYIIIOBBIX M WHIMBUIYAJIbHBIX KOHCYJIBTAIIUM,
TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTECTAIMH HCIIONB3YETCs yueOHasl ayAuTOPHs], ¢ KOJIUYECTBOM
MoCcaouHbIX MecT He MeHee 70, o0opynoBaHHAs TOCKOM M CTaHAApTHOW ydeOHOM MeOenbro. MMmeroTcs
HaTJISITHBIE TOCOOUS B BHJIE TIPE3CHTAIIHIA TTO JIEKIIMOHHBIM pa3/ieiaM U CIUTUTHHEIL.

13.1.3. MarepuaJibHO-TeXHHYECKOe oOecredeHme J1Jis1 J1a00paTopHbIX pador

Jns  npoBeneHus  1aOOpPaTOPHBIX — 3aHATHA  MCIONB3YeTCs  y4eOHO-HCCIeN0oBaTeIbCKast
BBIUMCIIUTENIbHAS J1aboparopusi, pacnoiokeHHas 1o aapecy 634034, Tomckas obGmactb, . Tomck,
Bepmununa ynuna, a. 74, 3 stax, aya. 314. 16 pabounx crannmii Ha 6a3e mpormeccopoB Intel Core 15;
auaroHanb MoHUTOpoB 24", Oneparnmonnas cucrema: Microsoft Windows 7 IIporpammuoe obecrieuenue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV, WinDjView; Adobe Reader; 7-Zip; Qucs;
Scilab; Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14;
Keysight SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional
(EMPro)

13.1.4. MarepuaJibHO-TeXHHYECKOE o0ecneuyeHue IJIsi CAMOCTOSITeIbHOH PadoThl

Jns  npoBeneHus  1aOOpPaTOPHBIX — 3aHATHHA  MCIOJNB3YeTCsl  y4eOHO-HCCIeN0oBaTeIbCKast
BBIUMCIIUTENbHAs Jlaboparopus, pacnojoxeHHas no azapecy 634034, Tomckas ob6macts, I Tomck,
Bepmmnuna ynuna, a. 74, 3 stax, ayn. 314. 16 pabounx crannuii Ha 6a3e npoueccopos Intel Core i5;
araroHanb MOHUTOpOB 24", OnepanuonHnas cucrema: Microsoft Windows 7 IIporpammuoe obecrieuenue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV, WinDjView; Adobe Reader; 7-Zip; Qucs;
Scilab; Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14;
Keysight SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional
(EMPro)

13.2. MarepuajibHO-TeXHHUYECKOe o0ecneyeHne TUCHUIIMHBI JIsl JIMI[ ¢ OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

OcBoenne nucuuruinHbl dunamMu ¢ OB3 ocyiecTBisieTcsi ¢ UCMOIb30BAHUEM CPENICTB 00yUeHUs
0011IeTO U CIIENHAILHOI0 Ha3HAYECHHS.

[Ipu oOy4yeHHH CTYIEHTOB ¢ HAPYUIEHHSIMH CJyXa [PEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEAUNHBIX CpPEJICTB U JIPYTUX TEXHUYECKUX CPEIICTB
npuema/nepenadn yueOHoi nH(opMauu B JOCTYMHBIX (popMax AJisi CTYIEHTOB C HapyIICHUSAMHU CIyXa,
MOOWJIBHOW CHUCTEMBl OOyYeHMsI HJisi CTYICHTOB C WHBAJIMIHOCTBIO, MOPTATHBHOM WHIYKIIHOHHON
CUCTeMBbI. YueOHas ayIuTOpHs, B KOTOPOW O0OydaroTCs CTYIEHTHI C HapylIeHHEM cllyxa, 00opyroBaHa
KOMITBIOTEPHON TEXHUKOW, AyNTUOTEXHUKOUW, BUJICOTEXHUKOH, AIEKTPOHHOM JTOCKOW, MYIbTUMEIUWHOU
CHCTEMOI.

[Ipu oOy4yeHHHM CTYACHTOB € HAPYLIEHUSIMH 3PEeHMSIMU TIPETYCMOTPEHO HCIIOIh30BaHUE B
JEKIUOHHBIX U YY€OHBIX ayJUTOPHIX BOZMOKHOCTH MPOCMOTPA YAAICHHBIX 00bEKTOB (Hampumep, TEKCTa
Ha JIOCKE WJIH CJIaii[ia Ha KpaHe) MPHY MOMOIIY BUICOYBEIUUYHUTENICH /TSl YIaJIEGHHOTO TTPOCMOTpa.

[Tpu o0y4eHUU CTYIEHTOB ¢ HAPYLIEHUSIMHM OMOPHO-ABHUIATEJHHOI0 aNMapara HCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPONCTBA BBOJA MH(OpPMAIIMU U JIPYyrUe TEXHUYECKHUE CPENICTBA MpUeMa/Tiepeaadn
yueOHOW MHGOpMAIMU B JOCTYIMHBIX (OpMax A CTYAEHTOB C HAPYIIEHUSMHU OIMOPHO-IABUTATEIBHOTO
amnmapara, MOOMJIBHOM CUCTEMbI O0yUEHUS JIJIS JTIFOJIEH ¢ MHBAITMTHOCTBIO.

14. ®oH1 OLICHOYHBIX CPEACTB

14.1. OcHoBHbIE TpeOOBaHMS K (OHIY OLIEHOYHBIX CPEICTB M METOANYECKHE PEKOMEHAIlUN
q)OH)I OLCHOYHBIX CPCACTB W THUIIOBBIC KOHTPOJIBHBIC 3adaHHWs, HCIIOJIB3YEMBIC JId OICHKU
c(OPMUPOBAHHOCTH U OCBOCHHS 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIETEHIIMA TpU TMPOBEICHUU
TEKyIleH, IPOMEKYTOUHOM aTTeCcTaly M0 AUCLUILIIMHE IPUBE/ICH B MPHUIIOKEHUH K paboueil mporpamme.

14.2 TpeGoBanusi K (POHIY OLIEHOYHBIX CPEACTB AJIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS
21.]'[5[ CTYACHTOB C HWHBAJIMAHOCTBIO IMPEAYCMOTPCHBI AOIMOJTHUTCIBHBIC OLCHOYHBIC CPCACTBA,
MepeyeHb KOTOPBIX YKa3aH B TaOIuIlE.
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Tadauua 14 — lonoJiHUTEIbHbIE CPEICTBA OLIEHUBAHMS JJIAA CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHToB

Bupl TOTOTHATENEHBIX OICHOUYHBIX
CpEncCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB 00yUCHUS

C HapymeHusiMu
ciyxa

TecTpl, MUCbMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1eCTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIHLHOTO
armapara

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

C OI'paHUYCHUSAMMU 110 TeCTBI, IIUCBMCHHBIC CaMOCTOATCIIbHBIC

00LIEMETULIUHCKAM

IIOKa3aHUusAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOThI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[Tpeumy1iecTBEHHO pOBEpKa
METOJIaMHU, UCXO/ISl U3 COCTOSHUS
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAMH M0 OLEHOYHBIM CPeICTBAM JIJIs JIUI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mpenycmarpuBaercst goctymHas ¢dopMa MpeloCTaBICHUsS 3afaHui
OIICHOYHBIX CPEJICTB, & UMEHHO:

— B Ie4aTHOM (hopme;

— B Me4aTHOU (hopMe C YBETMUYEHHBIM HIPUPTOM;

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

— MPEIOCTaBIICHUE 3aJaHHsI C UCIIOIB30BAaHUEM CYpI0TIEPEBOIA.

CrygeHTaM ¢ MHBAJUAHOCTHIO YBEJIMYMBACTCS BpPEMSI Ha MOATOTOBKY OTBETOB HAa KOHTPOJBHBIE
BOMNPOCHL. J[1s1 Takux CTYyIEHTOB MpeaycMaTpuBaeTcsl AOCTyMHas ¢opma MPEeaoCTaBICHUS OTBETOB Ha

3aJaHus, a UMCHHO!

- INNUCBbMCHHO Ha 6YM3.FC;

- Ha6op OTBCTOB HA KOMITIBIOTCPE,

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT ACCUCTCHTA,

- MMpEACTaBIICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
mpeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B q)opMax, aaalITUPOBAHHBIX K OrPaHUYCHUAM UX 300POBbA U BOCIIPUATHA

uHpOpMaLUu:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hOpME YBEITUUCHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opme.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4aTHoOu (hopme.

[Tpu HEOOXOAUMOCTH JIJIs1 OOYYAIOIINXCS ¢ MHBAUAHOCTHIO TIPOLIEypa OLICHUBAHUS PE3yJIbTATOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(pakTUKH) U TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHalIOB (THUIIOBBIC
3a/1a4u (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB UX MCIOJIb30BaHUS, ITPEIHA3HAYEHHBIX
JUTSL U3BMEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIIMH CTYICHTOB.

[TepedeHb 3aKperICHHBIX 32 TUCIUTIMHOMN (MPAaKTUKON) KOMITIETCHIIMMA MPUBECH B Tabuie 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUIUITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[1K-7 TOTOBHOCTBIO K U3Y4YE€HHUIO HAyYHO- Jlo/KeH 3HaTh -OCHOBHBIE IMIOHATHUSA B
TEXHUYECKOW MH(POPMAIIUH, OTEYECTBEHHOTO U 00JIacTH nepeaadn HHpopMaly B
3apy0eKHOTO OIbITA 10 TEMAaTUKE IPOEKTa MH(POKOMMYHUKAIIMOHHBIX CUCTE-MaX; -
[1K-9 YMEHHUEM IIPOBOAUTH PACUETHI 110 IIPOCKTY TEH/EHIF PasBATHA B 001acTH

MH(OKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U
CHCTEM CBS3U; -METOAbl MATEMATHYECKOTO
aHaJn3a, YKCIIEPUMEHTAIIBHOTO
HCCIIEIOBAaHNS U KOMIIBIOTEPHOTO
MOZEIIMPOBAHUS PAAUOTEXHUUECKUX
CUTHAJIOB U LIENIEN; -aJrOPUTMBI pacuera
XapaKTEPUCTUK YCTPOICTB U CUCTEM CBS3H,
B TOM YHCJIE, U C UCIIOIb30BAHUEM
CaMOCTOATENIBHO CO34aBaEMbIX
OPUTHMHAJBHBIX IPOrPaMM; -METOJUKHU
MIPOEKTUPOBAHUS YCTPOMCTB U CUCTEM
CBSI3H, B TOM YHCJIE, U C UCIOJIb30BAHUEM
CpEACTB aBTOMAaTU3ally IPOECKTUPOBAHUS,

CeTel, COOPYKEHHI U CPENICTB
WH()OKOMMYHHUKAIIHIA B COOTBETCTBUU C
TEXHUYECKUM 3a/IaHUEM C UCIIOJIb30BaHUEM KaK
CTaHJAPTHBIX METOJIOB, IPUEMOB U CPEJICTB
aBTOMATHU3AIMH IPOSKTUPOBAHMUS, TAK U
CaMOCTOSITEIIbHO CO3/IaBA€MbIX OPUTHMHAIBHBIX
nporpamMmm

;
JomxeH yMeTh - IPOBOAUTH aHAIN3
TEXHUYECKOW MH(POPMAIIUU B paMKax
ONpENIETICHHON TEMATUKH; - OCYIIECTBISThH
MOMCK M aHaJIN3 UHPOpMAIIHH,
MIPEICTABICHHON B pPa3JIMYHBIX
HMCTOYHHUKAX; - PACCUUTHIBATH U U3MEPATH
CIIEKTPAJIbHBIE XapaKTEPUCTUKU
AHAJIOTOBBIX CUTHAJIOB M IIEIEH; -
MIPOBOJUTH PACUETHI 110 IPOEKTY CPENICTB
MH(POKOMMYHHKAIIUN B COOTBETCTBUU C
TEXHHUYSCKUM 3aJaHHEM; - HCITOJIb30BaTh
METOJIMKH MPOEKTUPOBAHUS YCTPOUCTB U
CHCTEM CBS3H, B TOM YHCIIE, B C
WCIIOJIb30BAaHUEM CPEJICTB aBTOMATHU3AIUN
MPOEKTUPOBAHUS. ;

JlomkeH BiIaseTh - HAaBBIKAMU PaOOTHI C
TEXHUYECKOU JTOKYMEHTALUEHN, B TOM
4yucIIe, Mpy MOUCcKe HHHOpPMaIUH; -
HABBIKAMH CAMOCTOSTEIHHOM paboThl Ha
KOMIIBIOTEPE M B KOMITBIOTEPHBIX CETSIX; -
HaBBIKAMH TEOPETHYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUN
npeoOpa3oBaHUil CUTHAIOB B
PAIMOTEXHUIECKUX IEMAX B PaMKax
(bU3MYECKOTO HKCIIEPUMEHTA U
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KOMITbIOTEPHOTO MOJICIUPOBAHUS; -
METOAMKAMH pacueTa XapaKTepUCTUK
CpeacTB MHPOKOMMYHUKAILIUHN; -
HAaBbIKaMH IPOEKTUPOBAHUS y3JI0B U
YCTPOICTB cpeAcTB NUH(POKOMMYHHUKAIUI B
COOTBETCTBUM C TEXHUUECKHUM 3a/laHUEM. ;

OOwmue xapaKTEpUCTHKH MOKa3aTelieil 1 KPUTEPUEB OLCHUBAHMS KOMIICTCHIMI Ha BCEX JTarax
MPUBEACHBI B TabimIe 2.
Tabmuua 2 — O0ume XapakTepUCTHKY IT0Ka3aTeNeil i KpUTEPUEB OLICHUBAHKS KOMIICTESHIIUI 110 dTanam

[Tokazarenu u
3HaTb YMeTs Bnanets
KPUTECPUH
Otnuuno (Beicokuit OOmanmaer paktudeckumu  OOnagaeT 1Uarna3oHoOM KonTpomupyet padory,
YPOBEHbB) U TEOPETHYECKUMHU NPAaKTUYECKUX YMEHUH, MIPOBOAMT OLICHKY,
3HaHUSIMH B TIpeziesax TpeOyeMbIX ISl Pa3BUTHSL  COBEPIICHCTBYET JICHCTBHSI
U3y4aeMoii obiactu ¢ TBOPYECKUX PEIICHHH, paboThI
MOHWMaHHEM TPaHHMIL abcTparupoBaHus
PUMEHUMOCTH pobiemM
Xopoio (6a30BbIii  3HaeT (akThl, npuHIUIBL, OONMagacT AUana3oHoOM beper oTBETCTBEHHOCTH 32
YPOBEHB) IpoIIEeCChl, o0mIHe NPaKTUYECKUX YMEHHUH, 3aBepIICHHE 33/1a4 B
MIOHATHS B Mpeenax TpeOyeMbIX ISl PEIICHUsT  UCCIICIOBAHNUH,
u3y4aeMoit obiaactu OTIpeIeNIEHHBIX MPOOJIEM B TIPUCTIOCAOIMBAET CBOE
00JIaCTH UCCIICIOBAHMSI MOBEJICHUE K
00CTOSITETLCTBAM B
pelieHn: mpooieM
VYnosnerBopurensH Obnagaetr 6a30BbIMU Oo6mnagaeT OCHOBHBIMU PaGoraer npu npsimom
0 (TOPOTOBBIA 00IIMH 3HAHUSAMU YMEHUSIMH, TpeOyeMbIMH  HaOJIOICHUH
YPOBEHB) JUTSI BBITIOJTHEHUS TIPOCTBIX
3aja4

2 Peanu3zanusi koMneTeHIuii

2.1 Komnerenuus IK-7

[1K-7: TOTOBHOCTBIO K W3YYEHHIO HAyYHO-TEXHMYECKOW MH(OpPMaLUK, OTEYECTBEHHOIO U
3apy0eKHOTO OIbITa [0 TEMAaTUKE MPOEKTA.

s popmMupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJl ATANOB. DTarbl POPMUPOBAHUS
KOMIIETEHIIMH, INPUMEHSAEMBIE Ul JTOTO BHUJABI 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA
MpeJICTaBJICHBI B Ta0mIe 3.

Tabnuna 3 — Dranel GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

CocraB 3HaThL YMeThb Bnanets
Conepxanune OCHOBHBIE IOHATHUS B NPOBOANTH aHATIN3 HaBBbIKaMU paboTHI C
3TaroB o0nacTu nepenaqan TEXHUYECKOMN TEXHUYECKOMN

UHpOpPMaIUH B UH(OPMALIMU B paMKax JIOKYMEHTAIHEH, B TOM
MH(OKOMMYHUKAIIMOHHBIX ONpEAEICHHOW TEMaTUKH  YHCIIE, IPU TIOUCKE
CUCTEMaX; TEHAECHLIUN OCYUIECTBIIATH TOUCK U uH(pOpPMaIUH; HaBbIKAMU
pa3BUTHSA B 001acTH aHayn3 uHpopmanumy, CaMOCTOSITENIbHON paboThI
UH(POKOMMYHUKAIIMOHHBIX TPEICTaBIEHHON B Ha KOMIIBIOTEPE U B
TEXHOJIOTHH U CUCTEM Pa3IMYHBIX UCTOYHHUKAX.  KOMIIBIOTEPHBIX CETSX.
CBSI3HU.
Bunpl 3ansTHin e [IpakTuueckue e [IpakTnueckue e JlaGoparopHbie
3aHSTHS, 3aHSTHS, paboTHI;
e JlaGopatopHsble e JlaGopatopHsble e CamocTosTenbHas
paboTsI; paboTsI; pabora;
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o Jlekmmu;
e CamocTosTeabpHas
pabora;

o Jleknuu;
e CamocTosTeIpHas
pabora;

Ncnonp3yemblie
CpeacTBa
OIICHUBAHUS

e KonrponbHas pabora;
e Ortyer no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHSIX;
e KoHncnekr

e KonrponbHas pabora;
e Ortyer no
nabopaTropHoii pabore;
e Ormpoc Ha 3aHATHSIX;
e KoHncnekr

e Otuer o
naboparopHoii pabote;
e 3ayer;

e DK3aMeEH;

CaMOIIOJTrOTOBKH; CaMOIIOJrOTOBKH;
e Tect; e TecT;
e 3ayer; e 3ayer;
e DK3aMeEH; e DK3aMeEH;
@opMylIMpoBKa IOKa3aTeled W KPUTEPUEB OLICHUBAHUS JIaHHOM KOMIIETEHIMHU IIPUBEACHA B
Tabnuue 4.
Tabmuua 4 — I[Tokazareny U KpUTEpPUN OLIEHUBAHUS KOMIIETEHIIMM Ha 3Tarax
Cocras 3HaTh Y™mers Bnagers
Orinyno ® aHAJIN3UPYET CBS3U ® yMeeT IpaMOTHO ® YBEPEHHO BJaJleeT
(BBICOKMH YPOBEHB)  MEK/y Pa3THYHBIMU BBIPa)KaTh U JI0Ka3blBaTh  HAaBBIKAMM PaOOTHI C
MOHATUSIMH B 00J1aCTH IIOJIOXKEHMSI IPEIMETHON | JIMTEpaTypHBIMU
nepeaayyd HHGopMauy; ;  00JIACTH 3HAHUS C VCTOYHHUKAMH ;
® UHTEPIPETUPYET UCIIOJIB30BaHUEM e CcBOOOJHO BJIa/IEET
MIPUEMBI U PE3YJbTAThI apryMeHTOB; ; pa3HbIMH criocobaMu
aHaJIM3a TEXHUYECKOU e CBOOOJHO MPUMEHSET  NPEICTABIICHUSA
nHpOpMaIu. METOJIBI PEeUICHHUS 3a7a4 B HH(pOpMaInu;
HE3HAKOMBIX CUTYyalUsX.
;
Xopoo (0a30BbIA e MOHUMAET CBSA3M ® KOPPEKTHO BBIPA)KAET, = ® BIIAJEET HABBIKAMU
YPOBEHb) MEXy pa3IndHbIMU Y JI0Ka3bIBaTh C paboThI €
MOHATHUSIMH B 00JIaCTH HCIIOJIb30BaHUEM JUTEpPaTypPHBIMU
nepeaayd HHGOPMAIUK; ; apryMEHTOB IOJIOKEHUS = HMCTOYHHUKAMU ;
® [PE/CTABISCT MPUEMBI  IPEIMETHOM o0nactu ® BJIAACCT Pa3HBIMU
U pe3yibTarhl aHAIN3a 3HAHMUS; ; crocobamu
TEXHUYECKOU ® CaMOCTOSITEIIBHO IIPEICTaBICHUS
nHpopMaIuu.; MOIOMPAET METO/IbI uH(popMaIuy;
peleHus npobiem;
VIOBJIETBOPUTEIBH =~ ® faeT ONpe/eIeHUs e yMmeeT paboTaTh co ® BJIaJicCT
0 (OpOroBEIi OCHOBHBIX ITOHATUH B CIIPaBOYHOM TEPMHUHOJIOTHEN B
YPOBEHB) o0yiacTu nepeaadn JUTEPaTypoH; ; npeaMeTHON 00s1acTH
uHpopMauH; ; ® yMEeT MPEJICTABIATh 3HAHUA, ;
® BOCIIPOU3BOIUT pe3yJIbTaTsl CBOEH ® Croco0eH KOPPEKTHO
OCHOBHBIE ITOJIOKECHUS paboTsI; IPEICTaBUTh 3HAHUSA U
aHaJIN3a TEXHUYECKOU nHpopmaruio;
uHpopMaIu. ;
2.2 Komnerenuus IMK-9
[IK-9: ymeHumeM mpOBOAUTH pacdyeTbl 10 IPOEKTYy CETEeH, COOPYKEHMMl U CpPEICTB

MH(POKOMMYHHUKAIIUI B COOTBETCTBUHM C TEXHMYECKUM 3aJaHHEM C HCIOJIb30BAHUEM KaK CTaHIApTHBIX
METOZIOB, MIPHUEMOB U CPEJCTB aBTOMAaTHU3allMM MPOEKTHUPOBAHMS, TaK U CaMOCTOSTEIBHO CO3/1aBaeMBbIX
OpPUTMHAJIBHBIX IIPOIPaMM.

s popmupoBaHMsl KOMIETEHIIMA HEOOXOMMO OCYLIECTBUTH PSIJl ATANOB. DTarbl POPMUPOBAHUS
KOMIIETEHIIMH, INPUMEHSAEMBIE Ul 3TOTO BBl 3aHATUH M MCIOJNb3YEMBIE CPEICTBA OLICHUBAHMSA
MIPEICTABJICHBI B TAOIHIIE S.
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Tabnuma 5 — Otanel GopMUpOBaHKS KOMIETEHIIUH U UCTIOJIb3YEMbIE€ CPEACTBA OLIECHUBAHHUS

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue aJITOPUTMBI pacueTa MIPOBOAUTH PACUYETHI 11O METOJIMKaMH pacyeTa
JTaIloB XapaKTEPUCTHK YCTPOMCTB TMPOEKTY CPEICTB XapaKTEPUCTUK CPEIICTB

Y CUCTEM CBS3HU, B TOM
4yuCle, U ¢
HCIIOJIb30BaHUEM
CaMOCTOSITEJIbHO
CO371aBa€MbIX
OPUTMHAIIBHBIX IIPOTPaMM;
METOAUKH
IIPOEKTUPOBAHMS
YCTPOMCTB U CUCTEM
CBA3H, B TOM YHUCIIE, U C
UCIIOJIB30BAaHUEM CPEJLICTB
aBTOMATHU3AIUU
MPOEKTUPOBAHUA.

WH()OKOMMYHHKAIIHA B
COOTBETCTBHU C
TEXHUYECKHUM 3aJaHUEM,
HCIIOJIB30BaTh METOIMKH
MPOCKTUPOBAHHUS
YCTPOMCTB M CUCTEM
CBSI3H, B TOM 4HCIIE, U C
HCIIOJIb30BaHUEM CPEJICTB
aBTOMAaTH3aIUU
IIPOCKTUPOBAHUSI.

MH(POKOMMYHUKAIHH;
HaBBIKAMH
MPOCKTUPOBAHHUS Y3JIOB U
YCTPOMCTB CPECTB
WH()OKOMMYHHKAIIHA B
COOTBETCTBHH C
TEXHHYECKHM 3aJaHUECM.

Bune! 3aggatuii

Ucnonb3yemblie
CpencTBa
OIICHUBAHUSA

e [IpakTuueckue
3aHATUS;

e JlaboparopHsbie
paboThI;

o Jlekiuuy;

e CamocrosiTenbHas
pabora;

e KonrtpomnbHas pabora;
e Ortyer no
nmaboparopHoii paboTe;
e Ompoc Ha 3aHATHUSAX;
e Koncnekr

e [IpakTnueckue
3aHATUS;

e JlaboparopHsbie
paboTHI;

o Jlekiuuy;

e CamocrosiTenbHas
pabora;

e KonrpomnbHas pabora;
e Ortyer no
naboparopHoii pabote;
e Ompoc Ha 3aHATHUSAX;
e Koncnekr

e JlaGoparopHbie
paboTHI;

e CamocTosiTenbHast
pabora;

e Ortuer 1o
nabopatopHoii pabore;
e 3auer;

e DK3aMeEH;

CaMOIIOATOTOBKH; CaMOIIOATOTOBKH;
o TecT; o TecT;
e 3auer; e 3auer;
e DK3aMeH; e DK3aMeH;
@opMynupOBKa MOKa3aTeaed M KPUTEPHUEB OLICHMBAHUS JAHHOW KOMIIETEHI[MM NPHUBEICHA B
Tabmure 6.
Tabnuna 6 — [Tokazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIMH Ha dTarmax
CocraB 3HaThL YMeThb Bnanets
Otnnyno e 000CHOBBIBAET ® TPaMOTHO MPOBOJUT ® YBEPEHHO BIIAJICET

(BBICOKHUY YPOBEHB)

aJITOPUTMBI pacuera
XapaKTEPUCTHK y3JI0B U
YCTPOMCTB CPEICTB
MH()OKOMMYHHKAIIHH; ;

® aHAJIU3HPYET
METOJIUKHU
MMPOEKTUPOBAHUS y3JIOB H
YCTPOMCTB CPEICTB
WH(POKOMMYHHKAITUH. ;

pacueTsl MO0 MPOEKTY
CpencTB
MH()OKOMMYHHKAIINH B
COOTBETCTBUH C
TEXHUYSCKHUM 3aJaHHCM;
;

® YBEPEHHO NMPUMEHSET
aJITOPUTMBI pacuera
XapaKTEPUCTHK y3JI0B U
YCTPOMCTB CPEICTB
WH(POKOMMYHHKAITUH. ;

HaBBIKAMU pacueTa
XapaKTEPUCTHK Y3JIOB
YCTPOMCTB CPEIICTB
HMH()OKOMMYHHKAIIHI; ;

® CBOOOJIHO HUCHOJB3YET
pUEMBI
MIPOEKTUPOBAHUS Y3JIOB U
YCTPOMCTB CPEIICTB
MH()OKOMMYHHKAIIHA.

Xoporo (6a30BbIit
YPOBEHD)

¢ [MOHUMACT aJITOPUTMBbIL
pacyeTa XapakKTCpHuCTUK

® CaMOCTOATCIIBHO
IpOBOAUT PaACUCTHI 11O

® BJIaACCT HaBbIKaAMU
pacyeTa XapakKTCpHUuCTUK
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VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIHA
YPOBEHD)

ACATCIIBHOCTH,

XaPAKTCPUIYIOIINUX I3TAllbl

y3JI0B U YCTPOMCTB
CPEICTB
WH(POKOMMYHHUKAIINH; ;

® ApPryMEHTHPYET
MOPSIA0K
MIPOEKTUPOBAHHUS Y3JI0B U
YCTPOMCTB CPEICTB
MH()OKOMMYHUKAIIHA.

® BOCIPOHU3BOJUT
OCHOBHBIE TTOJIOKEHHS
pacyera XapaKTepUCTUK
Y3J10B U YCTPOUCTB
CpeACTB
WH(POKOMMYHHUKAIUH; ;
® LMeEeT Npe/ICTaBlICHUE
0 METO/IMKax
MPOEKTUPOBAHUS y3JIOB U
YCTPOMCTB CPEJCTB
WH(POKOMMYHUKAITUH. ;

MIPOEKTY CPENICTB
MH(POKOMMYHHUKAIUH B
COOTBETCTBHH C
TEXHUYECKUM 3aaHUEM;
;

® KOPPEKTHO MPHUMEHSET
QITOPUTMBI pacyera
XapaKTEPUCTUK y3JIOB U
YCTPOMCTB CPEICTB
MH()OKOMMYHUKAINIA. ;

® yMeeT IPEACTaBIIATh
pe3yabTaThl PacCYETOB
XapaKTEepPUCTUK Y3JIOB U
YCTPOMCTB CPEICTB
UH(GOKOMMYHUKALIUH; ;
e yMmeeT paboTarh co
CITPABOYHOM
JUTEPATYPOH;;

3 TunoBble KOHTPOJIbHBIC 3aIaHUS
I[J'IH pcain3dali BbIIICIICPCUMCIICHHBIX 3aJ1a4 06yquH$[ HCIIOJIB3YIOTCA THUIIOBBIC KOHTPOJIBHBIC
3alaHuA WM UHBIC MaTCpurallbl, H€O6XOIII/IMI>IG JJI1 OOCHKU 3HaHI/II>'I, YMGHHﬁ, HaBBIKOB U (I/IJII/I) OIIbITa

00pa3oBaTebHOI MPOTrPaMMBI, B CICIYIOIIEM COCTaBE.

CIIEKTpax

3.1 Bonnpochl Ha CaMONIOATOTOBKY
— Pacuer ¢pusnueckux XxapakTepUCTHK CUTHAJIOB

— OrmpezeneHne BpeMEHHBIX U CIEKTPAIbHBIX XapPAKTEPUCTUK MEPUOIUYECKUX CUTHAJIOB

— OrmpezneneHne CHEKTPAIbHBIX XapaKTEPUCTUK HENEPUOIUYECKUX CHUTHAJIOB. TeopeMbl o0

y3JI0B U YCTPOMCTB
CpeAcCTB
WH()OKOMMYHHKAITUH; ;
® JCIIOJIB3YET MPUEMBI
IPOEKTHPOBAHUS Y3-JIOB
U YCTPOWCTB CPEICTB
UH(POKOMMYHUKAIHIA;

® BIAJICET
TEPMHUHOJIOTHEN B
obmnactu
POEKTHUPOBAHUS Y3JIOB U
YCTPOMCTB CPEe/CTB
UH(POKOMMYHUKAITHIH; ;

® Cr0COOEH KOPPEKTHO
MPEICTaBUTh PE3YIbTaThI
pacyera XapakTepUCTUK
y3JI0B U YCTPOUCTB
CpeAcTB
UH(OKOMMYHHUKAIIHA.

Q)OpMHPOBaHI/IH KOMHeTeHI_II/Iﬁ B IIponccCcc OCBOCHHUA

— IlpakTuka npuUMEHEHUS YaCTOTHOTO M OIEPaTOPHOTO METONOB Ul pacueTa MPOXOKICHHS

CHUTHAJIOB 4€PE3 JIMHEITHBIE QJICKTPHUYCCKUC LCITN
Pacuer CIICKTPAJIbHBIX XapPaKTCPUCTHUK MOAYJINPOBAHHBIX CUT'HAJIOB

- AHHpOKCI/IMaHI/IH BOJIBTaMIICPHBIX XaPAKTCPUCTUK HEJIMHEWHBIX 2JI€MEHTOB

Pacuer cniekTpa Toka Ha BBIXO/I€ HEIIMHEHHOM LEMH METOJIOM YIJIa OTCEYKH

— Pacuer cnekTpa TOKa Ha BBIXOAE HEJIMHEHHOM LIEH METOIOM TPUTOHOMETPUYECKUX (HOpMYI

KpaTHOT'O apryMeHTa

— Pacuer KOJ'IC68.TCJ'II>HBIX, MOAYISAIUOHHBIX U JETCKTOPHBIX XaPAKTCPUCTUK

3.2 TecToBble 3a1aHUSA
— Tunoseie Bonpock! Tecta 1o reMe «PU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOB»:

Bomnpoc 1: Ha pucynke 1 noka3zan cursan S(t). OnpenenuTth aHATUTHIECKOE BPEMEHHOE
npezcrasienue curnana S(t).

5(Y

e

%

BapuanTel oTBETOB

E
s(t) = A

2 0, t<7Y, 1Y |2

‘%sts%

NN
0, t<_%

CornacoeaHa Ha noptane N2 14829

23




Pucynok 1

E,

By bty

s(t) = % w-let
m 0’t<_h2’t>t4) 0, t<Yy
) %W=%(%+%y'ﬁ{ﬂ4%

-t t
0, t< 12, t>%

Bonpoc 2: Ha pucynke 2 nokasan cursai S(t). Onpenenuts HEYSTHYIO OTHOCHTEIBHO HYJIS
COCTABJISIIOILYIO Sy, () curnama s(t).

58
E — —

£2

E § i

Pucynox 2

BapuaHTbl 0TBETOB

i) s(i)
4 ! — 144
—i g
1) 0 g 2) —fl| 0 { i
—E/é _E/z___
50 Esf
Lt —
_ E/E_ EA |
3) | | 4) _fl |
l l ! 0 A
; 0l A —E40
_ _E/
2
s(E)
- 0 §
5) I |
__._E2

Bonpoc 3: Ha pucynke 3 nokaszan curdan S(t). Onpenenuts sHepruto D curHaina S(t).

st} BapuaHTsl OTBETOB
o - 1) 9: EZtl 2) 9:2E2t1
| 3 3
LA
al ¢ ;
/4 1/ — —E2
3 2=0 " 2=E%,
_E _____
5 E’t,
Pucynok 3 5) 4

Bonpoc 4: JlaHo aHATUTHYECKOE BPEMEHHOE TPeICTaBIeHne curana. OnpenenuTh SHEPTHIO Dy
YEeTHOM OTHOCHTEJIHHO HYJISI COCTaBstoIeil curnaina S(t).

BapI/IaHTLI OTBCTOB
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. (2
Esn | —t|, O
(T j )

? E’T
D= =
uem 4 2) uem 2
E’T
3%,’" = O 9 =
2) 9 =4
_ 2
) 5, =2E°T

(1) m oTHOCHUTENEHO % (2) mepuomuueckoro curuana S(t).

Bonpoc 5: Ha pucynke 5 nokasan curnain S(t). OnpeneianTs BU CHMMETPUH OTHOCHUTEIBHO HYJIIS

BapuaHTbl OTBETOB

\f\ y| z

VA

Pucynoxk 5

1. HederHas 1. HederHas
HEeuyeTHas 2) 2. 4YerHas
™
1. dernas 1. gernas
3) 2. HeuyeTHas 4) 2. dYerHas
1. dgernas

5)

2. o0mrero Buma

Bonpoc 6: Ha pucynke 6 nokasan curdain S(t). Onpenenuts BETHIUHY MOIHOCTH P
nepuoguueckoro curuana S(t), ecnmu £ = 2B, R = 10 Om.

sty BapuanTsl 0TBETOB
E
0 P=0 2) P=0,25 Bm
-7
i 7/ 1, 3) P=25 Bm 5 P =0,05 Bm
— _E/2
PucyHOK 6 5) P=5 Bm

— Tunoseie Bonpocsl Tecta no teme «YACTOTHBIE 1 BPEMEHHBIE XAPAKTEPUCTUKA

JIMHENHBIX LEMEN»:
JlaHO: ST BapUAHTOB 1IeTIEH, MATh BAPUAHTOB MEPEJaTOYHbIX (PYHKLUH, T BAPHAHTOB
nepexoz[HHx XapaKTepI/ICTI/IK
1) (2) 3) 4) (5)
b—C( ?—{ R 0—(6‘ | < - C
‘ Cl R
I R
m o -
02 P+ S ps P ps
2p + 2 2 2p +
02 4 2 p+p pe+pproy P+B | p®+3ps+p
25
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e 2 P e 2 g 0.45.[ e 1+ Ze cos ptg(f(t)
2 @ p 2
1 1 R
O6osnavenus: f=— , 0 =—, f=—
RC P JLC L
Bonpoc 1: Kaxoit uenu Bonpoc 2: Kaxoit nenu Bonpoc 3: Kakoii ienu cooTBETCTBYET
cootBercTBYeT AUX BHIa coorBeTcTBYeT AUX BUaa h(t) Buma
K ()] K
Y ——— = — -
/ N\ ™\
0 \/ "4 t
0 ® 0
Bonpoc 4: Kakoii nenu Bomnpoc S: Kakoli nepexoaHoit Bomnpoc 6: Kakoif e COOTBETCTBYET
cooTBeTcTBYET h(t) BUIa XapaKkTepucTuKe cooTBeTcTBYeT | g(t)
9(®)
ht)
) 1 B - ﬁt 1 B - B t
1///_7 gt)=—-oM)+--e 2 gt)==o@)->-e 2
¥ 2 4 2 4
0

Bonpoc 7: Kakre AUX u h(t) coorBeTcTByIOT 11enu Homep (3)

(1) (2) (3) 4)

K ()| K @)| K ()| K (@)]

0 ¢ 0 0 0
1 ht) h(t) ht) h(t)
1 1
0 0 0 0
Bonpoc 8: Kaxoi Bonpoc 9: Kaxoii nepexonHoit Bonpoc 10: Kakoii nenu
nepesaTouHol GyHKIuu XapakTepucTuke cooTBeTcTBYET K(p) cootBetcTBYyeT K(p) BUaa
cooTBeTcTBYeT h(t) BUIa BHUA
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h(t):i.e 2 . K(p) = ps K(p):—z

[Tpumeyanue: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH LKppoii 0

— Tunossie Bonpocskl TecTa 1o TeMe « TEOPEMbI O CITEKTPA X»:

Bomnpoc 1: OnpexeauTsb CIEKTPAJIbHYI0 INIOTHOCTH CUTHAJIA S, (t)

BapuaHThl 0TBETOB
2 2
X a —w
S,(w)=—"—"—— : . 200
a4 o2 Sy(w) = J—a2+a)2 5
S, (1) : 200
T S(@) = ———— 11
o’ + o0 Sy(w) == -
20+ o
! 0 t
; (04
Sy(w) =
2(®) o +w?

Bomnpoc 2: Yka3zarb aMIVIUTYIHO — YACTOTHYI0 XapaKTePUCTUKY
CHTHAJIA S, (1)

BapuaHTbl 0TBETOB

ﬂw)‘ M(aﬂ Mz(m\

I "N o @ i N o W da N 20 O
| n @ I n 1)
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3.3 Tembl OIPOCOB Ha 3aAHATHSAX

— Bsaenenne. Kiaccudukanuss CcurHajzoB U ONUCaHME CUCTEM Iepefayd  MH(pOpMAaIiu:
Knaccuukanuss curHaioB M OCHOBHbIE ompeaencHus. Dusnueckue XapaKTepUCTUKU CHTHAJIOB.
O0o0muieHHass CTPYKTypHasi cxeMa cucTeMbl mnepenadu uHpopmanuu. OCHOBHBIE 33/1aud M Ha3HauCHHE
Kypca CD.

— T'apMoHMUYECKMIl aHANW3 NEPUOAUYECKUX CUTHAJIOB C IIOMOILBIO TPUTOHOMETPUYECKUX U
KOMIUIEKCHBIX psoB @Dypbe: Mozgenu CHTHajJoB M CHOCOOBI HX MAaTeMaTHYeCKOro OIMCaHUS.
O6o6mennbiii psn Dypwe. [lorpemHocTs 0000mIeHHOTO TmpeacTaBie-aus. HepaBeHcTBO beccens.
PaBenctBo IlapceBasiss. Ilonarue crnekrpa. KommuiekcHbli psin Dypbe W ero mnpuUMEHEHHUE s
rapMOHUYECKOTO aHAJIN3A.

— IlpeobpazoBanus @Dypbe U  CHEKTPAIbHbIM aHAIN3  HENEPUOJUYECKUX  CUTHAJIOB:
Ilepuonuueckne M HENEPUONUYECKUE CUTHAIBI U UX CHEKTpbl. CIEKTPBI, CHEKTpalbHbIE IUIOTHOCTU
CUTHAJIOB M MX CBOMCTBa. I'paHuIbl IPUMEHUMOCTH IpeoOpa3oBaHuili dypbe M UX paclIUpeHHE C
MOMOIIBI0 00001eHHBIX QyHKIMHA. CrekTpanbHas INIOTHOCTh NEPUOJUUYECKOI0 CUIHATIA.

— TIlIpeobpazoBanus @ypre u Jlamiaca u Ux NpUMEHEHHE JJIS ONHMCAHUS U3MEHEHHI CHTHAJIOB B
y3iax cuctem nepenaun napopmanuu: O6obmerne npeodpasoanuii Pypwe - mpeodpazoBanus Jlamaca.
N3yuenne (yHKIMOHATBHOM CBSI3M MEXKJIYy HW3MEHEHMSIMU CHTHAJIOB BO BpPEMEHHOH o0nactu H
COOTBETCTBYIOLIMMH UM IIPEOOPa30BaHUSIMHU CIEKTPOB B YaCTOTHOM oOnactu. Teopemsl o criekTpax.

— UYacroTHble METONBI aHajIM3a NPOXOKIeHUs curHaioB yepe3 (JIOLl): CnexrpanbHblii MeTox
aHasn3a. OneparopHbIi METO aHAIU3a.

— Bpemennsle MeToAbl aHanM3a MPOXOXKACHUS curHaioB yepe3 (JIDLl): Meroasl BpeMEeHHOTrO
uHTerpupoBanusi (uHrerpansl Jlroamens). Bzau-MocBA3b pazIu4HBIX METOJOB aHaIM3a. YCJIOBUSA
HEUCKa)XCHHOH Iepe-1aul CUTHAJIOB.

— PaavocurHasnpl ¢ aMIUIMTYIHOM W aMIUIUTYIHO-UMITYJbCHOM MoOIysiiusiMu:OCHOBHbIE
CBOMCTBA M OCOOEHHOCTM aHaiu3a paauocurHangoB. CHekTpaJbHOE, BpPEMEHHOE M BEKTOPHOE
IIPEJICTABICHUs aMIUIUTYIHO-MOAYJIMPOBAHHBIX PaJUOCUTHAJIOB IIPU TOHAJIBHON U CIIOKHOM MOIYJISILIVH.
AMIUIUTYIHO - UMITYJIBCHO - MOJYJIMPOBAHHBIE CUTHAJIBI U UX CIIEKTPBHI.

— Paguocurnanel ¢ ymioBoW M KBagparypHOW MopyasauusMu. [IIMpOKONOJIOCHBIE CUTHAIBI:
OcobeHHOCTH aHanM3a PaJUOCUTHAJIOB C YIIOBOW Moayisiuued. CreKTpbl CUTHAJIOB MPU TOHAJIBHOM U
ClIOKHON Monymsiuu. CHeKkTpbhl CUTHAJIOB CO CMEIIAHHOM aMIUIUTYJHOM M YIJIOBOW MOAYISLUSMHU.
KBanparypHnas mogymsuus.

— OcCHOBHBIE METOIBI pacyeTa CIEKTpa TOKA Ha BBIXOAEC HEIMHEWHOW SJIEKTPUUYECKOM IeMu:
[IpyHIMNManBHBIE  OTIAMYMA ~ MEXAY JIMHEWHBIMM M HEIMHEWHbIMM — HemsiMu.  [Ipumenenue
MTOJINHOMUHAJIBHOM M KYCOYHO-JIMHEMHOW aNmpOKCHMAallMi BOJBTAMIIEPHBIX XAapaKTEPUCTHK, a TaKkKe
METO/1a OTCUETHBIX TOYEK ISl CIIEKTPAIILHOTO aHalIN3a KoJIeOaHN B HEJTMHEHHBIX LEMsX.

— HenuHelinple pe30HAHCHbIE YCHINTENHM, YMHO-KHMTEIM M IpeoOpa3oBaTed 4acTOTHI:
Henunelinoe ycunenue u o0nactu ero npuMeHeHus. Pe3oHaHCHBIE YCUIIUTENN, YMHOXKHUTEIN 4acTOThI U
npeoOpa3oBaTeay 4YacTOThl. BpeMeHHOEe M CHEKTpaJlbHOE IPEACTaBICHUS HANpsHKEHUH M TOKOB B
HEJIMHEWHBIX PE30HAHCHBIX YCUIIUTEIE, YMHOXKUTEIE U peoOpa3oBaresie YacTOThI.

— MonynasaTopsl aMIUIUTYIHBIE, YITIOBBIE U KBaApaTypHble: AMIUINTYIHAs U yIJIOBask MOAYJISALMY.
Crnioco6b! ocymecTBieHus. X 1ocTtoMHcTBa U HEIOCTATKU. BpeMeHHOe U ClIeKTpajbHOE MPEICTaBICHUS
HaIpsDKEHUN ¥ TOKOB. [ [pMHIIMIIBI peanu3anuy KBaapaTypHOH MOLyIsUMN. BEeKTOpHbIE trarpamMmsl.

— JlerekTHpOBaHME CUTHAJIOB C aMIUIMTYAHOM, YITIOBOM M KBaJApaTypHOM MOAYISALUSMHU:
JleTeKTUpOBaHUE CUTHAJIOB C AMILJIUTYIHOM, YIJIOBOW U KBaApaTypHOU MOIYIISALUSAMM.

— ABTOreHeparopbl rapMoHuUYeckux kosebanuil: OmpezeneHrne aBTOKOJIEOATEIbHON CUCTEMBI.
MexaHu3M BO3HUKHOBEHHS M YCTAaHOBJIEHHs KojeOaHuUW B aBroreHeparope. CTallMOHApHBIN pexXUM
aBTOreHeparopa, OamaHc ¢a3 u OajmaHC aMIUTUTYyAd. MSTKUH M JKECTKUH PEeXKUMBI CaMOBO30YXKIEHUI.
Cxemsbl aBTOreHeparopoB. RC-reneparopbl rapMOHUYECKUX KOJIEOaHHH.

— 3axmouenue: IlepcnekTHBBI pa3BUTUS CPEACTB M METOJOB (OPMHPOBAHUS U 0OpabOTKH
CUTHAJIOB.

3.4 Jx3aMeHAllHOHHbIE BONPOCHI
1. Monenu curHangoB U UX CBOMCTBA. JIMHAMHYECKOE MPECTaBIEHUE CUTHAJIOB. DHEPreTHYecKre
XapaKTEPUCTUKU CUTHAJIOB
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2. Pa3noxeHue NEpUOAMYECKOrO0 CHUrHaja 1o rapMoHukaMm. CHeKTpalbHblE XapaKTEpUCTHUKH
MIEPUOANYECKOTO CUTHAJIA

3. T'apmoHnyeckuii aHanM3 HENEPUOANYECKUX CHUTHAJIOB. CHEKTpalbHbIE XapaKTEPUCTHUKU
HENEPHOANYECKUX CUTHAJIOB

4. Teopembl O creKTpax (CIOXKEHHE CUTHAJIOB, M3MEHEHHUE MaciTada, CIBUT CHUTHAJIOB BO
BpeMeHH, TuddepeHIpoBaHuE, UHTETPUPOBAHUE, IPOU3BEICHUE CUTHAIIOB)

5. CeeprhiBaHue ABYX cUTHAJI0B. Koppensiuonusie GyHKIIUHN IBYX CUTHAJIOB

6. [IpeobpazoBanue Jlamnaca. O6parHoe npeodpazoBanue Jlamnaca

7. CpoiictBa mpeoOpa3oBanus Jlammaca (CloK€HWE CHTHANIOB, W3MEHEHHE MaciiTada, CIBUT
CUTHAJIOB BO BpeMeHH, AU epeHnpoBaHIe, UHTEIPUPOBaHHE, IPOU3BEICHUE CUTHAJIOB)

8. Maremaruueckue MOJEIM JIMHEWHON anekTpuueckod uenu. l[lepenarouHas, HMMITyIbCHa,
IIEPEXO/IHAsA XapaKTEPUCTUKA LIEIH.

9. IlpoxoxieHue MNEepUOAMYECKUX CHUTHAJIOB Yepe3 LENHu (METOJ KOMIUIEKCHBIX aMILIUTYH).
[TpoxoxieHre HenepuoANYECKUX CUTHAJIOB Yepe3 Lienu (OnepaTopHblii METO)

10. OmepaTopHblii MeETOJ ONpENeJCHUs YCTAHOBUBIICHUCS pPEaKUUU LEeNd Ha BKIOYCHHE
MIEPUOANYECKOTO CUTHAJIA

11. Bpemennsie MeTo/Ibl aHAIN3a (MHTErpatibl J{roamerns)

12. AM konebanus. ToHambHAS MOIYNIALIUS TAPMOHHYECKON HecyIen

13. DHepreTrueckue XxapakrepucTuk AM konebanuii. bamaHcHas aMIDTUTYIHAS MOTYIISIUS

14. Yrnosast monynsauus. ToHanbHas yrioBas MOLYIISILMS

15. CnexTp curHaioB yriioBOH MOIYJISILIMM ITPH MAJIBIX MHAEKCAX MOAYISALUU

16. CnexTp cursHaioB yriIoBOH MOLYJISILIMM IIPH POU3BOJIBHBIX MHAEKCAX MOAYISALUN

17. AnanoroBsie, AUCKpeTHBIE U IH(poBbIe curHambl. O000IIEHHAS CTPYKTYPHAsI CXeMa CHCTEMBI
nudpoBoit 00pabOTKH CUTHAJIOB.

18. Cnexktp aucKkpeTHOro curHaiga. BiusHue ¢GoOpMbl AHCKPETU3UPYIOIIMX HUMIYJIbCOB Ha
XapaKTEPUCTUKH TUCKPETHOIO CUTHAJA

19. Paznoxenue curnanos B psg KorenbHukoBa. Jloka3arenbcTBo. OCHOBHBIE BBIBOJIBI

20. IIpamoe u obparnoe AI1D. Cszp AIID u cnekTpa AUCKPETHOTO CUTHAIIA

21. CgoiictBa JI1D

22. IIpsimoe u obparHoe Z-nipeodpazoBanusi. CBolcTBa Z-ipeoOpazoBaHu

23. lludposbie GpuinbTpbl. OCHOBHBIE CTPYKTYpPhl. XapaKTEpUCTUKU HUPPOBHIX (PUIBTPOB

24. CucremHas ¢pyHKuusa 1UGpoBoro Gpuiasrpa. YCTONUMBOCTh JUCKPETHBIX CUCTEM

25. Cuntes nudpoBbIX GUIBTPOB (METOA OUITMHEHHOTO Z-TIpeo0pa3oBaHusi, METO/l UHBApUAHTHON
UMITYIIbCHOM XapaKTEPUCTUKH)

26. Meronpl pacueTa OTKJIMKA Ha BbIX0JI€ IUPPOBBIX (PUIBTPOB

27. BozzeiicTBue cnaboro rapMOHMYECKOTO CUTHaIa Ha O€3MHEPLIMOHHBIN HETMHEHHBIN 3JIEMEHT

28. BoznelicTBre CHIIBHOTO TAPMOHUYECKOTO CUTHAJIA Ha O€3WHEPITMOHHBIA HEJTMHEHHBIN 2JIEMEHT

29. HenuHelHOE pE30HAHCHOE YCUJICHHE. YMHOXEHHE YaCTOThI TAPMOHNYECKHUX CUTHAJIOB

30. ABgtokonebarenbHas cucreMa. OOmue mnonoxeHus. CTanMOHApHBIM peXuM paboThI
aBTOreHeparopa

31. Bo3HuKHOBeHME KojeOaHMH B aBTOreHeparopax. MSTKMH M JKECTKMHA  peX UMbl
caMOBO30YX/I€HUS aBTOTeHeparopa

32. RC-reneparopsr

3.5 Tembl KOHTPOJIBLHBIX padoT
— Konrponbnas pabora nmo teme «PACHET OTKJIIMKA HA

5 o ) O I I O
BbIXOJIE JIMHEUHOM JIEKTPUYECKON LIEIIN»: — [
Bapnanr 1
* [lony4unTh aHaTUTHUYECKOE BBIPAKEHHE U MOCTPOUTH Tpaduk ams AUX |::|
JIMHEHHON 1enr [MacmTad 9acCTOTHOW OCH OIICHHWBATh B CIWHUIAX O, TJIC
a = 1/(RC)]. (Obs3arenbHbIe pacyeTHBIE TOYKH HAa OCH 4acToT: ® = 0, a, 4 o
0.)

* Paccuntarh ¥ TOCTPOUTH BPEMEHHBIE XapaKTEPUCTUKU IICTIH.
(O0Gs3arenbHbBIE pacueTHbIE TOUYKK HA ocH BpemeHu: t = 0, 1/a, o0.)
— Konrponsnas pabora nmo teme «PACUET CIIEKTPA TOKA
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HA BBIXOJE HEJIMHEMHOM L{EITW»:

Bapuanr 1 K wenuneitnomy snementy (HD) mpunoxens cymma moctossHHoro UQ u mepeMeHHOTO ¢
amuntyno E rapmoHnueckoro HampspkeHuid. B BbIxogHyro nenb HO BriltoueH mnapaienbHbIN
KoJIeOaTeIbHBIA KOHTYP, HACTPOEHHBIN B PE30HAHC C YACTOTOM BXOJHOTO cUTHaA. [lapameTpsl Harpy3ku
HEJIMHEHHOTO 3JIeMeHTa: JOOpOTHOCTh KOoHTypa Q = 65; pe3onancHas yacrora fP = 235 kI'm; eMKoCTb
koHTypa CK = 3500 n®.

* BBINOJIHUTD aNMpOKCUMALIUIO BOJIBTAMIIEPHON XapakTepucTuku HD cTeneHHbIM MOJIMHOMOM U OTpE3-
KaMH NPSAMbIX JIMHHUM.

* Paccunrarh cOnpoTUBIECHUE HATPY3KH MOCTOSSHHOMY TOKY M IIEPEMEHHOMY TOKY Ha 4acTOTaX, PaBHBIX
4acTOTaM [epBOM M BTOPOU rapMOHMK BXOAHOIO CUTHaNA. /{151 HOJTMHOMHAIBHON alllIpOKCUMAIUK:

* PaccuuTare BEIMYMHY IOCTOSIHHOM COCTABIAIOLIEH, aMIUIMTYIAbl IIEPBOM M BTOPOM TapMOHHUK TOKa,
MPOTEKAIOIIETO Yepe3 HEeJTMHEUHBIN AneMeHT, eciin noctositHHoe cMmemenue UO cocrasisier 0,3 B, a am-
IJTUTY/Ia IEPEMEHHON rapMoHuyeckoi coctapisitomei E pasna 0,1 B. Onpenenuts 3Ha4eHUs] TOCTOSIH-
HOM COCTaBJISIOIIECH M aMIUIMTYJ [EPBOM M BTOPOM TapMOHHK HANpsDKEHMS] HA Harpy3kKe IpH TeX XKe
CUTHaJjax.

* (*) BoiOparp pabouyro Touky HD Ha cepenune nuHelHOTO y4yacTka. Paccunrarh kodhUIIMEHT ycuie-
HUS JUISI PE30HAHCHOTO YCHJIMTENs, padOoTalomero B JUHEHHOM pexume. Omnpenenuts MaKCHMAaIbHO
JOMYCTUMYIO JUIsl JIMHEMHOTO peXuMa aMIUIUTY/ly CUTHAJIa Ha BXOJE.

3.6 Tembl 1a00paTOpHBIX padoT

— Tembr naboparopHbix padot (3 cemectp):
[IpakTrKa anmapaTypHOTO aHaJIM3a CUTHAJIOB BO BPEMEHHOW M YaCTOTHOM 001acTsixX
HccnenoBanue CieKTpoB YIPABISIONIUX CUTHAIOB
[TpoxokieHre yIpaBIsSIONINX CUTHAJIOB Yepe3 JTMHEHHBIC eTH

— Tewmsl 1aboparopHbIX padoT (4 cemectp):
HccnenoBanne HEMMHEWHHOTO YCHIIUTENSI U YMHOKUTENIS YaCTOTHI
AMIUTUTYIHBIN MOIYJATOP
HccnenoBanue qeTeKTUPOBAHMS AMILTUTYIHO-MOIYIMPOBAHHBIX KOIeOaHU

3.7 3auér

1. CopmynupoBaTb OCHOBHBIE MJI€W MPEACTABIEHUS CUTHANAa 00001IIeHHBIM psaoM Dypbe (CyTh
CPEIHEKBaPaTUUECKOr0 MPHUOIMKEHNs, 3aue€M HY)XEH OpTOrOoHajbHbIM 0a3uc, 3adeM MOJHBIN Oaswuc,
YHUBEpCaabHas pacueTHast popMyra).

2. Ilpsimoe u obparHoe mpeoOpazoBanus Pypre (PpuU3MUECKUl CMBICH, Pa3MEPHOCTb, TPAHUIIBI
MIPUMEHUMOCTH, CBSI3b C KOMIUIEKCHBIM psioM Dyphbe).

3. Ilpocreiimue 0000mEeHHbIE (QYHKIMM, X CBOMCTBA, CBS3b MEXIYy HUMH BO BPEMEHHOH H
4aCTOTHOW OOJIACTH.

4. JluHamMuyeckHMe MOJEIM CUTHAJOB (IF€OMETpHUYEcKas HWHTEpHpeTalnus, WHTEerpajbHble
MIPEJICTABICHUS U CBSA3b MEXAY HUMM).

5. Teopembl 0 chekTpax: H3MeHeHHe MaciuTaba u auddepeHpoBaHue (BO BPEMEHHOH H
YaCTOTHOM 001acTH).

6. TeopeMbl 0 crieKTpax: CIIBUT U IIEpEMHOKEHHE (BO BpEMEHHON M YaCTOTHOM 001acTH).

7. TeopeMbl 0 CIEKTpax: CBEpTKa U MHTETPUpPOBaHKE (BO BPEMEHHOW 1 YaCTOTHOM 00JIacTH).

8. Ilpsmoe u obparHoe nmpeoOpazoBanust Jlamiaca (copMynpoBaTh OCHOBHBIE UIEH: TIEPEXO OT
npeodpaszoBanuil dypre, P-MI10CcKOCTh U CMBICT KOMILIEKCHOM YacToThl P, mHTerpansuas gopmyna Komm
U €€ IPUMEHEHHUE).

9. CpaBHuTenbHbIM aHanu3 npeoOpazoBanuili dypre U mpeodpazoBanuil Jlamaca (MHTErpaibl
®ypsbe u Jlannmaca, rpaHUIIBI TPUMEHUMOCTH, B3aUMHBIH [IEPEX0/] OT OTHOTO K JIPYTOMY).

10. YacToTHBIE M BpEMEHHBIE XapaKTEPUCTUKH JIMHEHMHBIX LENEd M CBA3b MEXIY HHMH BO
BPEMEHHOW U YaCTOTHOM 00JIacTH.

11. Bo3nelicTBue nepuoAnYeCKUX CUTHAJIOB Ha JIMHEeHHbIe 1enu. (MeToJ KOMIUIEKCHBIX aMILTUTYL
U €ro IpUMEHEHHE [UId pacdyeTa MEepUOAMYECKMX CUTHAJIOB HA BBIXOAE Y3KONOJOCHBIX H
LIMPOKOIIOJIOCHBIX JIMHEHHBIX LIeTIel).

12. BozneiicTBue HeepUOANYECKHX CUTHAIOB Ha JUHEHHbIe 1enu. (OnepaTopHblil MeTo pacyera
otkyinka. CyTb MeTO/Ia, JOCTOMHCTBA, HEAOCTATKH ).
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13. BozneiicTBre HENEPUOANYECKHUX CUTHAJIOB HA JMHEHHBIE LIENU. (BpEMEHHbBIE METO/bl AHATIN3a
JHTerpan J{roamens, MHTerpaj CBEpTKU; CyTh METOOB, JOCTOMHCTBA, HEIOCTATKH).

14. CpaBHUTENBHBIN aHAIU3 Pa3IMYHBIX METOJOB pacueTa OTKJIMKA Ha BBIXOJE JIMHEHHBIX Ienel
(omepaTropHOro MeToJ]a U METOZI0B BPEMEHHOTO UHTETPUPOBAHUS).

15. ToHanpHas aMIUTMTyIHass MOAYJsus (OCHOBHBIE mapamerpel: M, Pcp, Po, Pmax, Pmin,
HIMpYHA CIEeKTpa). BpeMeHnHoe, criekTpaibHOE U BEKTOPHOE MPEICTABICHHUSL.

16. AMIIIUTYIHO-UMITYJIbCHO-MOYJIMPOBAaHHBIE CUTHAJIBI U UX CHEKTPBHI.

17. CpaBuutenbhblii aHanu3 AM curHanioB u AWM curHaioB BO BPEMEHHOW W YaCTOTHOM
o0nacTu.

18. CpaBHuTenbHbIN aHanu3 AM curnaiaoB u BM curaajioB Bo BpeMEHHOHN M 4aCTOTHOM 00JIacTH.

19. ToHanpHas 4YacTOTHas MOAYAsALUS (OCHOBHBIE IapaMETpbl: WHIEKC, JEBMALlMA, IIUPHUHA
crekTpa). BpemeHnHoe, crekTpaabHOE, BEKTOPHOE MpeAcTaBIeHus mpu m<<I.

20. TonampHas ¢a3zoBass MOmyIsAuMs (OCHOBHBIC MapaMETphl: HMHICKC, [EBHALMA, LIMPUHA
crekTpa). BpemeHHoe ,criekTpajabHOE U BEKTOPHOE MpeICTaBIeHHs pu m<<1.

21. CmemanHas Monyasuus (aMIUIMTYZHAs U yriioBas). BpeMeHHoe, clieKTpajbHOE U BEKTOPHOE
MIpE/ICTaBICHHUS.

22. Tlonstue (u3mdeckoil ormdaroield, MrHOBEHHOW YacTOThl U TOTHOW (ha3bl y3KOIOJIOCHOTO
npouecca. [IpencraBnenre y3komoiocHOro mpoiecca B KOMILIEKCHOM miockocTu. [loHATHe KOMITTIEKCHON
oruoaroIen.

23. OueHka (U3UYECKOW OrudOaronieii, MITHOBEHHOW YacTOTHI W TOJHON a3kl C IOMOIIBIO
npeobpaszoBanuii [ mibbepra.

24. AHaIUTUYECKMA CHUTHAJI W €ro CBOWCTBA BO BPEMEHHOH M YacTOTHOW 0O01acTH
(aHaNMUTUYECKUI CUTHAJI — KOMILUIEKCHAs MOZEJb Y3KOIIOJIOCHOTO CHUTHaja, ONpeAe/ieHHas: ¢ MOMOIIbIO
npeoOpazoBanuii [ unboepra).

25. AHanu3 u30upaTesbHbIX Leneil (aMIUIMTYIHO-4acTOTHAs M HMITYIbCHas XapaKTEPUCTUKHU
M30MpaTeIbHBIX IIETIEH ).

26. Hu3KO4aCTOTHBIA HKBHUBAJCHT M30MpATENbHBIX Ierneld (MOTrpeuIHOCTh MPHUOIMKEHUS,
aMIUTUTYIHO-YaCTOTHAS U UMITYJIbCHAs! XapaKTePUCTUKN),

27. CpaBHUTENbHBIM aHANM3 M30MPATENIbHOM 1€MW M €ro HU3KOYaCTOTHOTO JKBHBAJIEHTa
(cpaBHMTH aMIUIUTYTHO-4aCTOTHBIE XapaKTEPUCTUKU, MMITYIbCHbIE XapaKTEPUCTUKH M IepeaTOuYHbIe
(byHKIHN).

28. IlpuOnmkeHHBI BpeMEHHOW MeTon aHanu3a (Merof orubaromieil) MpOXOXKIEHHs
Y3KOIOJIOCHOTO CUTHAJIA Yepe3 U30UpaTeIbHYIO LEMb.

29. IIpuOnu>KeHHBIH ONepaTOpHBIN METOJ aHAIM3a MPOXOXKJIEHHs Y3KOIIOJIOCHOTO CUTHAla 4Yepes
n30uparenbHyIO LElb.

30. KoppensiiMoHHBIM aHalu3 JETePMUHUPOBAHHBIX CUTHAJIOB (aBTOKOPPENSALHMOHHAs (QyHKIMS,
SHEPreTUUECKUI CIIEKTP U UX CBOMCTBA).

31. KoppensuuoHHBI aHaIM3 JIETEPMUHUPOBAHHBIX CHUTHAJIOB (B3aUMHas KOpPEISALMOHHAS
(GyHKIMS, ee CBOWCTBA).

4 Meroan4yecKkue MaTepHaJIbl
s obecneueHus mporecca 0OydyeHHsI M PelIeHUs 3a/1auy 00y4eHHs MCIIONb3YIOTCS CIETYIOIue
MaTepHuabl:
— METOAMYECKHE MAaTepuaibl, OINPEACIAIONINE IPOLEAyphl OLCHUBaHWS 3HAHUN, YMEHUH,
HaBbIKOB U (WJIM) OMbBITA JESITENbHOCTH, XapaKTepU3YIOIIMUX ATanbl (Op-MUPOBAHUS KOMIIETEHLIUH,
comtacHo 1. 12 paGoyei mporpamMMsl.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Pagmorexnmyeckue nenu u curHaisl. Yacts 1 Teopusi curHanoB u JIMHEWHBIC 1IeTH: Y YeOHOe
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnekrponHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2798, cBOOOAHBIIA.
2. Panuorexnudeckue 1nenu u curHansl. Yacte 2 JluckperHas o6paboTKa CUTHAIOB U ITU(PpOBast
bunpTpanms: Yuebnoe mocodbue / Kaparaesa H. A. - 2012. 257 c. [OnexrponHslii pecypc| - Pexum
nocrtymna: https://edu.tusur.ru/publications/2799, cBoOOIHBIIA.
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4.2. lonmoiHMTEIbHAS JIUTEPATypa

1. Backakop C.HM. Pagmorexuumueckue nend W curhaigel. M.: Beicmr. mkona, 2003.-462c.
(manmumane B 6ubmuoreke TYCVYP - 69 3k3.)

2. Tonoposckuit 1.C. PagrorexHudeckue 1eny U CUTHAJIBL: yaeOHOe mocoOue s By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

3. Cubepr Y.M. llenm, curHanel, cucteMbl: B 2-x dactsix./Ilep. C anrmi.-M.: Mup, 1988-
U1.336¢.,42.360c. (Hamuuue B 6ubmmorexke TYCVYP - 71 3x3.)

4, Cubept Y.M. llenu, curnansl, cucremsl: B 2-x ydactsax./Ilep. C anri.-M.: Mup, 1988-U 1 -
1988, 336¢ (mammuue B 6ubmoreke TYCVYP - 39 5k3.)

5. Cubeptr Y.M. llenu, curnansl, cuctemsl: B 2-x vactsax./Ilep. C anrn.-M.: Mup, 1988-u 2 -
1988, 360c (manmuue B 6ubmoreke TYCYP - 32 5k3.)

4.3. O0s13aTe/ibHbIE Y4eOHO-MeTOAMYeCKHe MOCo0ust

1. PagwmorexHmveckue 1nenu U curHaiel. Yacte 1 Teopus curHayioB v TMHEHHBIC HeNH: Y 4eOHO-
Mmetonnueckoe nocobue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnexTpoHHbIi pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2790, cBOGOTHBIA.

2. Pammorexnumueckwe menu wu curHanbl. Y. 2  HenuHeitHas paguorexHuka: YueOHOE
Metoanudeckoe nocooue / Kamunckuit B. JI., TenbnyxoBckas JI. U. - 2012. 27 c. [Dnekrponnslit pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/2791, cBoOOAHBIH.

3. Pamuorexnmueckue uenu M curHaibl. JluckperHas o0paboTka CcUTHANOB U IudpoBas
¢bunbTpanus: Meroauueckue yKa3aHus 1O BBIITOJHEHHUIO KypcoBoi pabotsl / Kaparaesa H. A. - 2012. 70
c. [DnexTpoHHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBo60AHBII.

4. PanuorexHuueckue menu W curHainel. Yacte 1: JlaboparopHblii MpakTUKyM IO KypcCy
«PaarorexHuveckue 1eny U curHajiasly. Teopus curHaioB. / Kaparaesa H. A., boromonor C. U. - 2013.
36 c. [DnexTponHbIii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3417, cBoOOIHEIH.

5. Pamuorexnmueckue nenu u curHanbl. Yacte 2: JlaGopaTopHbI NPaKTUKYM IO KypCy
«Pannorexunueckue Lenu W cUrHaiabl». Hemuneiinsle menu. / boromonos C. U., Kamunckuit B. JI. -
2013. 29 c. [DnexTponHsIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3418, cBoO6oaHBII.

6. PamuorexHudyeckwe I1eMU W CHUTHAJIBl: METOOUYECKUE VYKa3aHUsS 10 OpraHu3aluu
camocTtosTenbHoil pabotel / boromonos C. U. - 2012. 25 c. [OnexkrponHslit pecypc] - Pexum nocrymna:
https://edu.tusur.ru/publications/1638, cBOOOIHBIII.

4.4. ba3bl JaHHBIX, TH(POPMALHOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. 1. KommnbioTepHblii na0opaTopHbId MpakTHKYyM MO Kypcy "PanmorexHudeckue Lenu u
curHane" — M.: BHTHIL, 2008. - Ne50200800874 (CumerensctBo Ne 10434 o6 otpacieBoi
peructpanuu pasz-pabotku B «OtTpacieBoM ¢GoHJIE aaropuTMoB M mporpamm» oT 25.04.2008 Mocksa)
Pexum nocty-na: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.
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