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I. PaGouasi nporpaMMa nmepecmMoTpeHa Ha 3aceaHMH Kadeapbl/IenapraMeHTa;

[IpoTokoi oT « » 20 1. Ne

JupekTop nenapTaMeHTa

(moamwcp) (1.0. damumus)

11. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefaHuH Kadeapbl/IenapTaMeHTa;

IIpotokomn oT « » 20 1. Ne

JupekTop nenapTaMeHTa
(moamucs) (1.0. dammnus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceaHNH Kadeapbl/IenapTaMenTa;

[IpoToxkoi oT « » 20 1. Ne

Jupexrop nenapraMeHTa

(oamch) (N.0. ®amwmns)

1V. PaGouass mporpaMMa mepecMoTpeHa Ha 3aceIaHHH Kadeapbl/IenapTaMenTa;

[IpoToxkoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (1.0. ®amumms)



HCJII/I H 3aJaY4 0OCBOCHUA JUCIHUIIIMHBI.

enb: kypca «Paguonepenaroniye ycTpoicTBa CUCTEM PaAUOCBS3U» SBIIACTCS
U3YYEHUE CTPYKTYPhl U TEXHUUYECKUX XAPAKTEPUCTUK PATUOTNPUEMHUKOB, OCOOEHHO-
CTell MPOEKTUPOBAHMS U METOAO0B pacuera 010koB PITY (BXOIHBIX 1ieTei, pe30HaHC-
HBIX YCUJIUTENEH paJMOCUTHANIOB, MpeoOpa3oBaTeneil 4acTOThl, JETEKTOPOB OCHOB-
HBIX BUJIOB HEMPEPBHIBHBIX, TUCKPETHBIX U UMITYJIbCHBIX CUTHAJIOB), a TAKXKE CIIOCO-
OOB MOBBIIICHUSI TOMEXOYCTOMUYUBOCTH PAAUONPUEMHUKOB PA3IUYHOTO HAa3HAYCHUS
Y YaCTOTHBIX JUAIa30HOB.

3agaun:

- O3HAKOMJICHHE CTYJECHTOB C IPUHLMUIIAMHU JCHUCTBUSI aBTOT€HEPATOPHBIX,
YCHJIUTENBHBIX KACKAJI0B PaAu04acTOThl U MOIYJISATOPOB,

-00y4eHHUE CTYJICHTOB OCHOBAM TE€OPHUH, METOJAMKAM aHAJIN3a U pacueTa TaKuX
YCTPOMCTB,

- TPUBUTHUE HABBIKOB CXEMOTEXHHUYECKOTO MPOCKTHUPOBAHUS YKA3aHHBIX
YCTPOMCTB, B TOM UHCJI€ C TpuMeHeHrueM DBM.

JIns ycriemHoro u3ydeHus: JUCcUUIUIMHEbl «Paguonepenaronme ycTpomucTBa cu-
CTEM PaAJUOCBS3M» Y OOyYaIOMIMXCA JODKHBI OBITH C(OPMUPOBAHBI CIEAYIOIINE
IpeIBapUTEIIbHbIE KOMIIETCHIIUU:

OIIK-1 CmocobOeH MCmoap30BaTh MOJIOKCHHS, 3aKOHBEI U METOJBI €CTCCTBCH-
HBIX HayK U MaTEMaTUKH JIJIS PEIICHUS 3a/1a4 WHKCHEPHON JCATEIHbHOCTH;

OIIK-2 Crnioco0eH caMOCTOsITeTbHO MPOBOAUTD IKCIIEPUMEHTATIBHBIE UCCIIE0-
BaHMS W UCIOJIb30BaTh OCHOBHBIC MPHUEMbI 00paOOTKM W MPEICTABICHUS TOJTyYCH-
HBIX JTAHHBIX;

OIIK-3 CriocobeH nmpuMeHsITh METO/IbI MOMCKa, XpaHEeHUsI, 00pabOTKH, aHAJIH-
3a U MIpeACTaBICHHS B TpeOyeMoM dopMarte nHOOpMAIUU U3 PA3TUIHBIX HICTOUHUKOB
u 0a3 JaHHBIX, COOIIOasi P STOM OCHOBHBIE TpeOOBaHUS WH(OpPMAIMOHHON 0e3-
OTIaCHOCTH.



B pe3ynbrare uzydeHus: JaHHOW AUCIUILUIMHBL y 00y4aromuxcsi popMupyroTcs
clieyomue npohecCuoHaIbHbIe KOMIETEHITHH:

Tum 3amau

Kon u naumenoBanue mpogeccuo-
HATBHOW KOMITETCHITUH
(pe3ysbTaT OCBOCHHS)

Kon n HaumeHoBaHME HHIUKATOPA TOCTHKE-
HUS KOMIIETEHIIUU

Hay4YHO-
HUCCIIEN0BATEIILCKUN

[IK-3 CmocoOeH NpUMEHSTh CO-
BPEMCHHBIE TEOPETHUECKUE M IKCH
MEPUMEHTATIbHBIE METOJbl HCCJIe
JIOBaHMSI C TEJBIO CO3aHUS HOBBIX

[1K -3.2 TIpumeHsIeT METOIbI OLICHKH
KayecTBa pabOThl HHPOKOMMYHHUKAIH-
OHHOT'O 000PYI0BaHUS

MEePCIEKTUBHBIX  CPEACTB  HH()O-
KOMMYHUKAIUK, UCIOJIb30BAHUIO U
BHEAPEHUIO PE3YJIBTATOB HMCCIEI0-
BaHWH

[IK -3.3 IIpoektupyeT u pa3pabaThiBa-
€T OTACIBHBIC AJIEMEHTHI YCTPOUCTB U
CHCTEM PaJInOCBSI3U

TEXHOJOTMYECKUM

IIK -4 CiocoOHOCTh OCYIIECTBIIATH
MOHHUTOPHHI COCTOSHUSI U TIPOBEP-

Ky

[IK -4.2 TIpoBOIUT UHCTPYMEHTATIbHBIC
U3MEPEHUS, HCITOJIb3YEeMbIC B 00JIaCTH
TEJIEKOMMYHUKAIUI

KayecTBa pabOTHI, MPOBENEHUE W3
MEpCHUIi M TUarHOCTHKY OLIMOOK U]
OTKa30B TCJICKOMMYHUKAIIHOHHOI'O
obopyaoBaHus, CETEBBIX|
YCTPOKMCTB, MPOTPaMMHOT0 o0ectie-
4yeHHsT HH)OKOMMYHHKAIHIA

I1IK -4.3 OreHnBaeT COOTBETCTBUE TEX-
HUYECKUM HOpMaM H mapamerpam 000-
PYZIOBaHMS M KaHAJIOB MEpeayu yCTa-
HOBJICHHBIM 9KCILTyaTalliOHHO-
TEXHUYECKUM HOpMaM

TEXHOJIOTUUECKUN

ITK-6 CriocoOeH OCyIIECTBIISIT
pa3BUTHE TPAHCIIOPTHBIX CETECH U

IIK — 6.1 OcymecTBisieT mIaHupOBa-
HHE TPAHCIIOPTHBIX CETEH U ceTeil me-
p€aaun JaHHbIX

ceTell rmepenayu TaHHBIX, BKIIOYast
CETH paJiMOA0CTYIA, CIIyTHUKOBBIX
CUCTEM, KOMMYTAllMOHHBIX MOJCH-
CTEM U CETEeBBIX MIaTdopm

1K - 6.3 Pa3zpabaTbIBaeT TeXHUYECKHE
TpeOOBaHUs, MPEIBIBISIEMBIC K UC-
HO0JIb3yEMOMY Ha CETH 000pY/I0BAHUIO
Y CITyTHHUKOBBIM PEIICHHUSIM

OpraHU3alMOHHO-
ynpaBlIeHYeCKUN

I1K-8 CriocobeH k opraHu3aiiu
npOQHUIAKTUIECKUX U PEMOHTHBIX

[IK 8.1 - IIpumensieT periaMeHThI 1O
OOHOBJICHHIO U TEXHUUECKOMY COIPO-
BOXKJICHHUIO 00CITYKMBAEMOT0 Pauo-
JIEKTPOHHOTO 000PYI0BAHUS

paboT Ha PaAMOIIEKTPOHHOM 000-
pylIOBaHUH, UHBEHTAPHU3AIIH pa-
JTUOYJICKTPOHHBIX CPEJICTB H
BCIIOMOTAaTENLHOTO 000pY10Ba-
HUs, 00ECTIIeUEeHHUI0 OpraHu3aIlu-
OHHO-METOMYECKOM 6a3bl A 00-

[IK 8.2 - [IpuMeHsieT HHCTpyMEHTalb-
HBIE CPENICTBA AJIs1 COCTABIIEHUS JTOKY-
MEHTAIMH 110 TEXHUYECKOMY COIPO-
BOXKJIEHUIO B XOJI€ DKCIUIyaTalluM pa-
JTMO3JIEKTPOHHOTO 000PYI0BAHUS

CIIYKMBAaHUSA PAOAUOIJICKTPOHHBIX
CpeACTB U 000PYAOBaHUS

[1K — 8.3 I[ImanupyeT mOpsI0K U T0-
CJIeZIOBAaTEeNIbHOCTh MPOBECHHS padoT
10 00€eCIIeUeHNI0 IKCIUTyaTalluy pa-
JIMORJIEKTPOHHOT'O 000PYI0BaHUS




KO,Z[ W HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HauMeHnoBaHwue mokasarens OlleHUBaHUS
(pe3yspraTta 00y4YeHUs M0 TUCITUIUIMHE)

1K -3.2 [IpumMeHsieT MeTO b
OLIGHKH KadyecTBa paboTsl HHPO-
KOMMYHHKAI[TMOHHOTO 000pY/10Ba-
HUS

OCHOBHBIE PUHLIUIIBI TEHEPUPOBAHUS, (POPMUPOBAHUS U
YMOIIHEHUS PaJOCUTHAIIOB MPU COBPEMEHHBIX HIHU(PPOBBIX
METOJIaX MOAYJISILIMM, UCIIOJIb3YEMBIX B COBPEMEHHBIX CHCTE-
Max paJuOCBsA3U U pauoa0CcTyna

UCIIOJIB30BaTh HOPMATUBHYIO U IIPABOBYIO JOKYMEHTALUIO, pe-
[IAMEHTUPYIOLLYIO OKCILIyaTalUI0 paguolepesaroIux
YCTPOMCTB KaK BHYTPHU CTPAHBI, TaK U B IPUTPAHUYHBIX pano-
Hax

NEPBUYHBIMHU HaBBIKAMU HACTPONKHU U PErYJIUPOBKU pajnoIe-
penaronieit annaparypsl U €€ XapakKTEpUCTUK IIPU POU3BOI-
CTBE, YCTAHOBKE M TEXHUUYECKOM 3KCIUIyaTallH

1K -3.3 IIpoekTupyet u pa3pada-
TBHIBACT OT/ICTIbHBIC FJICMEHTHI
YCTPOMCTB M CUCTEM PATHOCBSI3U

3HACT METPOJIOTMYCCKUEC ITPUHIHUIIBI U BJIaJCCT HABBIKAMHA WH-
CTPYMCHTAJIbHBIX HSMGPCHHﬁ, HCIIOJIb3yCMBbIX B 001acTH UH-
(1)OKOMMyHI/IKaIJ;I/IOHHI)IX TEXHOJIOTHI U CUCTEM CBSI3H

YMETb COCTAaBUTDH 3asABKY Ha O60py,HOBaHI/Ie, HU3MCPUTCIIbHBIC
YCTPOﬁCTBa H 3a1maCHbIC 4aCTH, IOATOTOBUTH TEXHUYCCKYHO
JAOKYMCHTAallUIO HA PEMOHT U BOCCTAHOBJICHUC pa60Tocnoco6—
HOCTH paauoncpcaaTinKa

HaBbikamu nocTpoeHus aieKBaTHONU MOJIEH, UCIIOJIb30BaHUE
e B JaJIbHEHIIIEM MPHU PEIICHUH 3a7a4 CO3/IaHUs U IKCILTyaTa-
MU THPOKOMMYHHUKAIIMOHHOTO 000pYA0BaHUs

1K -4.2 IIpoBOIUT UHCTPYMEH-
TaJbHBIE U3MEPEHMUSI, UCIIOIIb3YE-
MbI€ B 00JIACTH TEJICKOMMYHHKA-
137071

3HaeT 0 CTPYKType paaroIepeIaloniero yCTponcTBa, Ha3Hade-
HUU OCHOBHBIX y3JI0B U OJIOKOB

YMeeT unTaTh CTpYKTypHBIE, GYHKIIMOHATIBHBIE U IPUHLIUITU-
aJbHbIE CXEMbl 000PY0BaHMsI TPAKTOB BEILIAHUS U CBSI3H;

Birageer meToamMu M TEXHOJIOTMEN IIPOBEJICHUS CTaHIAPTHBIX
WCIIBITAHUN ¥ TEXHUYECKOTO KOHTPOJISA

IIK -4.3 OneHuBaeT COOTBET-
CTBUE TEXHUYECKUM HOPMaM H
napaMerpam 000pyIOBaHUS U
KaHAJIOB TIepeIaun yCTaHOBJICH-
HBIM 3KCILTyaTallMOHHO-
TEXHUYECKUM HOpMaM

3HaeT MMPpOBOAUTH KOHTPOJIb TEXHUYCCKUX MoKa3aTesei O60py-
JOBaHUs

Ymeer MMpOBOAUTH KOHTPOJIb TEXHUYCCKUX rokasarelieii 000-
pyaoBaHus, OTICPATUBHO YCTPAHATH TUIIOBBIC HCUCIIPABHOCTHU

BHa}IeCT HaBbIKaMU pCHICHUA 3a1a4 MOACTIUPOBAHUA TUIIOBBIX
QJICKTPUYCCKUX CXCM

ITIK 6.1 - OcymiecTBIIsIET TIJIaHU-
pOBaHUE TPAHCHOPTHBIX CETEN U
ceTell mepenayn TaHHbIX

3HaAEeT COBPEMEHHbBIE METObI IPOCKTUPOBAHUS U DJIEMEHTHYIO
0a3y paguonepearImnX YCTPONUCTB CHCTEM MOOVIIBHON CBSI3U

VYMeer pemate CTaHJapTHBIE 33/1a4H MTPO(ECCUOHATBHON aes-
TEIBHOCTU Ha OCHOBE MH(OpPMALIMOHHON 1 Oubianorpaguye-
CKOM KyJbTYpBI C IPUMEHEHUEM HH(OKOMMYHHUKAITMOHHBIX
TEXHOJIOTHI U ¢ y4€TOM OCHOBHBIX TpeOoBaHMI HHpOpMaIK-
OHHOI 0€301acHOCTU

Brnageer HaBbIKaMU POSKTUPOBAHUS, BHEAPEHUE U IKCILITya-
TaIlMH COBPEMEHHBIX PaIHOIICPEIAIONIUX YCTPOHUCTB CHCTEM
MOOWJIbHOU CBSA3U




KO,Z[ W HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HauMeHnoBaHwue mokasarens OlleHUBaHUS
(pe3yspraTta 00y4YeHUs M0 TUCITUIUIMHE)

1K - 6.3 Pa3pabaTbiBaeT TEXHU-
YecKkue TpeOOBaHMS, IPEIbSIBIIS-
€MBbI€ K HCIIOJIb3yeMOMY Ha CeTH
000pY/IOBaHUIO U CITyTHUKOBBIM
pELICHUSIM

3HaeT HeoOXOUMBIC OTIEPAIUH 110 TIOJITOTOBKE TIepelaTunKa K
paboTe U MOPSIIOK €ro BKIFOUEHUSI U HACTPOMKU

YMeeT npaBuia TEXHUUYECKON 3KCIUTyaTalluM U TEXHUKU 0€3-
OIacHOCTH npH obcyxuBanuu PITJIY

Brnaneer meTomamu 00pabOTKH pe3yIbTaTOB AKCIIEPUMEHTAb-
HBIX UCCJICIOBAHMIA

I1K 8.1 - [IpumensieT periameHTsl
110 OOHOBJICHUIO U TEXHUUECKOMY
COIPOBOXKICHHUIO OOCITY )KHBAc-
MOTO PaJOIEKTPOHHOIO 000-
pyIOBaHUs

3HaeT COBPEMEHHBIE METO/Ibl MATEMAaTUYECKOT'O OITMCAHMUSI
HNPUHIUNA JeHCTBUSA QYHKLIMOHAIBHBIX OJIOKOB M CUCTEM Pa-
JMOIPUEMHOIO YCTPOMCTBA

YMeeT KOMIIETEHTHO MPeICTaBIsTh MHPOpMaIHIo (YCTHO U
MMCbMEHHO) O HOBBIX PAIUONPUEMHBIX YCTPONUCTBAX U PE3YJIb-
TaTax UX UCIbITaHUs

Brnaneer MeTogamu u cnoco6amMu MHXEHEPHOTO MPOEKTHUPOBa-
HUSL COBPEMEHHBIX PaJUOINEPEAAIOIINX YCTPONUCTB pa3InYHOTO
Ha3HAaYEeHMsI, UX MOJCUCTEM, OJIOKOB U y3JI0B

1K 8.2 - [IpumeHsieT UHCTpYMEH-
TaJIbHbIE CPECTBA JJIsl COCTaBJIe-
HUS IOKYMEHTAIlUU TI0 TEXHHYe-
CKOMY COIIPOBOYK/ICHUIO B X0J1€
IKCIITyaTaluH PAIHO3IEKTPOH-
HOro 000pyIOBaHUs

3HaEeT MPUHIIUIBI TIOCTPOCHUS COBPEMEHHBIX PaHONepe/Iato-
IIMX YCTPOUCTB U UCMOJIB3YEMbIE METO bl MOYJISILIUH

YMeer uuTaTh CTPYKTypHBIC, (PYHKIMOHAIBHBIE U TIPUHIIUITN-
JIbHbIE CXeMbl 000PY/I0BAHHUS TPAKTOB BELIAHUS U CBS3H

Brnaneer metogamu 00pabOTKH pe3yIbTaTOB SKCIIEPUMEHTAIIb-
HBIX UCCIIEJOBAaHHUN

1K — 8.3 [Inanupyet nopsok u
MOCJIEIOBATEIBHOCTD TIPOBEIE-
HUS paboT 1Mo 00ecreueH IO IKC-
TUTyaTaluy pajnodJIeKTPOHHOTO
00opyaoBaHUS

3HaeT HEOOXO0IMMBIE OTIepPAIIUU T10 TIOITOTOBKE NIEPEIaTYNKOB
K paboTe U MOPSJIOK €ro BKIIOYCHHs U HACTPONKHU

YMeH#ue moap30BaThCsi KOHTPOIBLHO-U3MEPUTEIHLHBIME MPUOO-
pamu, MPUMEHSIEMBIMU JIs1 PAa0OTHI C paJAHONEpPeTAI0NTUMHU
YCTpOMCTBaAMU

Bnaneer HaBbIKaMU OIEPAaTUBHO YCTPAHATH TUIIOBBIE HEUC-
MPAaBHOCTH

2. Tpyno€MKOCTh TUCIUIUIMHBI U BUJOB YUEOHBIX 3aHATUHN MO AUCIUTLIINHE

O0miass TpyI0€MKOCTh JUCHUIUIMHBI COCTaBIsAEeT S5 3adu€THble eauHuibl 180

aKaJeMHUYCCKHX Yaca).

(1 3aueTHas eqMHUIIA COOTBETCTBYET 36 aKaJeMUUYECKUM YacaMm)

Bugamu y4eOHBIX 3aHATUN U pabOTHl 00YUYaIOIIETOCs 10 JIUCIUATIIMHE SBISFOTCSL.

O6o3HaueHue Bunpl yueOHbIX 3aHATUH U pabOTHI 00ydaroIerocs
Jlex Jlexmumn
JIab JlaGopatopHble pabOThI
1P [IpakTuyeckas padora
CP CamocrosiTenpHas paboTa 00yJaronierocs B mepruo TECOPETUHIECKOTO 00yUeHUs
KoHTpoITh CamocrosTenbpHas paboTa 00yJaromerocs u KOHTaKTHa}IupaGOTa o0yyaroIerocs
C MIPENoAABaTENIEM B IEPUO]] MPOMEKYTOUHOHM aTTeCTalluu




CTpyKTypa TUCUUTIIINHBL:

®opma 00ydeHHUs: — OUHasl.

KonnuecTBo yacoB mo BuaaM y4eOHbBIX
o 3aHATHI B pabOTH 00yYaOMIErocs
= @OpMBI IPOMEKY-
HanmenoBanue pasznena 54 = . .
No S o TOYHOM U TeKyIIeH
JUCHUIUTUHBI 5} 5 Q o X PR I =¥
O R = = o O | E aTTeCTaIuu
o
S
1 Paznmen 1 OOmme cBeneHus o 7 9 18 18 VO-1: [IP-6: [IP-7:
PITAY - 63 27 IP-9-TIP-12
2 | Pasgen 2 Bunsr PITJIY 7 9 18 18 ’
Htoro: 18 36 36 - 63 27

l. CTPYKTYPA U COJAEP KAHUE TEOPETUYECKOM YACTHU KYPCA
Jleknuonnsble 3anaTus (36 yac.)

Pa3znen 1. O6mue cBegenusi o PIIY (9 uac.)

Jlekuus 1 (1 yac.)

1. BBeneHue

2. O0mme cBepeHus o pabote paauomnepenaronux ycrpoicts (PIInY). Ha3na-
yenue PIInY u npyrux ucrounukos konebanuii BU. Knaccudukanus PIInV.

3. Tpebosanus k PIInY. [Ipumepst ctpykrypabix cxem PIInY. OcHoBHBIE Kac-
KaJpl IepenaTyukoB. Metonsl npoektupoBanus PIInY.

Jlekuus 2 (2uaca)

1. Cxembl reHepaTopoB ¢ BHEIIHUM Bo30yxkaeHreM (I'BB).

2. Ucnionp3yemble 2JIeKTpOHHBIE TPHOOPHI. CTaTHYECKUE XapaKTEPUCTHKHU Te-

HEPATOPHBIX JIAMIT U TPAH3UCTOPOB. J[MHAMUYECKHE XapaKTePUCTUKU BBIXOJHOTO TO-
ka OIl B I'BB. Knaccudukanus pexxumon. Metonbl ananuza padotsl ' BB ¢ nemnu-
HEHWHBIM JIEKTPOHHBIM MPUOOPOM.

3. OnpeneneHue mapaMeTpOB HUACAUTM3UPOBAHHBIX XaPAKTEPUCTUK TIO Pealib-
HBIM CTaTUYECKUM XapaKTEPUCTUKAM.

4. YpaBHEHHE aHOJIHOTO TOKa 3JICKTPOHHBIM MPUOOPOB MPU HJICATTU3UPOBAH-
HBIX XapaKTepUCTHUKax. /[nHamMuueckue XapakTepUCTUKU. ['apMOHMYECKUN aHaIU3
aHOJIHOT'O TOKa.

Jleknus 3 (2 yaca)

1. Cxemsl ' BB. O6mue cBenenus. Bxoanble, MeKKacKaHbIE U BBIXOJIHBIC IIE-
11 cBsi3u. CXEMbI TEHEPATOPOB € NIMPOKOANANIA30HHBIMHU LIETISIMH CBSI3H.

2. llenn muTaHUsl TEHEPATOPOB IO MOCTOSHHOMY TOKY. [lapammensHoe BKITIO-

YEHHUE IJIEKTPOHHBIX MPUOOPOB. JIByXTaKTHBIE T€HEPATOPHI.
Jlexknusa 4 (2 yaca)




1. Bo3Oyautenu panuonepenaryukoB. OOmue cBeaeHus. TpaH3UCTOPHbBIE aB-
ToreHepaTopbl. HecTaOUIIbHOCTh YaCTOTHI AaBTOT€HEPATOPOB.

2. llenn muTaHUS aBTOTEHEPATOPOB. ABTOTEHEPATOPHI C KBAPIIEM.

Jlekuus S (2 yaca)

1. YcroiunBocth pabotel I'BB. Bunbl u npuyuHbl HEYCTOMYMBOCTH PabOTHI

rE€HEPaTOPOB.

2. BausiHue oOpaTHOHM CBSI3M Ha YCTOMYMBOCTH JIMHEWHOW M KBa3WJIMHEHHOU
cucteM. BiausitHue oOpaTHON CBSI3M Ha (PYHKIIMU YCTOMYMBBIX JIMHEHHBIX M KBA3HWJIU-
HeHbIx [ BB.

Paznen 2 Buabt PILAY (9 uac.)

Jlekuus 6 (1 yaca)

1. [lepenatunku ¢ aMIUIUTyIHOM Mopayisinuen. OOmue cBenenus. CeTouyHas
MOZIYJISIUS. AHOJIHAs MoAyJianus. CXembl KacKaJoB paguo- U 3BYKOBOW YaCTOTHI

MIPU aHOJTHOW MOJTYJIALIMH.

2. AHOJTHAast MOYJISIIIUS ¢ @BTOMATHYCCKUM CMEIIEHHEM U MOJYJUPOBAHHBIM
BO30Y>KJI€eHUEM. AHOJIHO-IKpaHHasi MOAYJSLMS. AMIUTUTYIHAS MOAYJISLUS TPaH3U-
CTOPHBIX T€HEPATOPOB.

Jlekuus 7 (2 yaca)

1. [lepenatunku ¢ omHOMOJIOCHOM MoxayJsuuei. OO6mue cBempeHuss Curnai

cBesieHusi. CUrHal ¢ OTHONOJIOCHOW MOYJISIIUEH.

2. [Ipeumy1iecTBa NPUMEHEHUS OJTHOTIOJIOCHON MOAYJISILIMA B CUCTEMAaXxX CBSI3U
u BemiaHus. CTPYKTYPHBIE CXEMBI CBSI3aHHBIX M BEUIATEJIbHBIX IIEPEJATYMKOB U BO3-
oynureneit c OM.

Jlekuus 8 (2 yaca)

1. Paguonepenatumku ¢ yriioBod monyssiiueit. O0nie cooTHOEHUs IpH Ya-

CTOTHOW MOIYJISILIAM.
2. Metonpl nomyuenuss UM. dazoBbie MOTYISTOPHI.
3. UacToTHast MOIyIALIUS B aBTOTEHEpATOPaX ¢ MOMOIIBIO BapHKaria.
Jeknuus 9 (2uaca)
1. [lepenatunku TeaeBU3MOHHOTO BemaHus. OOume cpeaeHus. TpeboBaHUs K

NepeIaTuuKaM TeJICBU3MOHHBIX CTAHIIUH.
2. CTpYKTypHBIE CXEMBI MTEPEIATYNKOB TEICBU3MOHHBIX CTAHIIH.
Jlexkuus 10 (2 yaca)
1. [lepenatunku panguopesieiHON W CITyTHHUKOBOUM CBsi3u. TpeOoBaHus K Tiepe-

JATYHKAM.
2. CTpyKTypHBIC CXEMbI TIEPENaTYNKOB M MPUHIMI UX padoThl. [lepematunku
udpossix PPJI.



II. CTPYKTYPA MU COJEPXAHHUE IPAKTUYECKOH YACTH
KYPCA 1 CAMOCTOSATEJIbBHOM PABOTHI

IpakTnyeckue 3anaTus (364ac)

IIpakTuyeckoe 3anaTue Nel Tema: «KOHTpPObHO-U3MepUTEJbHbIE NPHU-
oopsl NI ELVIS» (6 uac.).
ILinan 3anATHA:

1. Yo6enurech, uto nutanue NI ELVIS BrikiroueHo, BBIKIIIOYATENb PACIIO-
JIOKEH HA 3aJIHEN CTEHKE YCTPOMCTBA.

2. OcrtopoxHO BcTaBbTe MOAYJIb pacmupenus Emona DATEX B coker NI
ELVIS.

3. Ycranosute nepekmouatens Control Mode (pexum ynpaBiieHHs) Ha

moayie DATEX (B BepxHeM mpaBoM yriy) B nojoxkenue Manual (pyuHoit).

* Y6enurech, 4To MOaYJb BBOAa-BeIBOAa NI DAQ BhIKITIOUEH.

* Tlonxmounte NI ELVIS k Mmogymio BBosa-BeiBoga NI DAQ u k nmepcoHab-
HOMY KOMIIBIOTEPY.

[Ipumeudanue: Bce 3T IEUCTBUS MOTJIM OBITh BBIMIOJIHEHBI PaHEee.

4. Bxarounte nmutanue NI ELVIS, 3ateM BKIOUYHMTE NUTAaHUE MaKETHOM
IJIaThI, BHIKJTIOYATEb PACIIONOKEH HA EPEAHEN MaHEI YCTPOUCTBA.

S. Bxuirounrte KOMIIBIOTEP U JAUTE €MY 3arpy3UTHCS.

* Korma 3arpy3ka 3aBepIinTcs, BKIIOUUTE MOIyJIb BBOAa-BhiBoga NI DAQ.

[Ipumeuanue: Eciu BCE mpoMAET HOPMAIBHO, BBl MOJYYUTE BU3YaIbHbBIA WIIH
3BYKOBOM CHUTHAJI O TOM, YTO KOMITbIOTEp oOHapyxui moxyinb NI DAQ . Eciu Her -
MO30BUTE MPEToIaBaTessi, YTOObI OH BaM MTOMOT.

6. 3anyctute nporpammy NI ELVIS no ykazanuto npenonasares.

IIpakTnueckoe 3ansaTue Ne2. Tema: «BBenenue B mMoAy/ab paciliMpeHHs
DATEX nj151 BbINOJIHEHUSI IKCIIEPUMEHTOBY. (6 yac.)

Ili1an 3ansaTHA:

1. Yo6enurech, uto BeIKIOUaTenb nutanus NI ELVIS, pacnonoxeHnnsiii Ha
3aJJHEH CTEHKE YCTPOMCTBA, BBIKJIFOUYEH.

2. OCTOpPOXKHO BCTaBbTE IKCIIEPUMEHTAIBHBIN MOYJIb paciiuperuss Emona
DATEXx B coker NI ELVIS.

3. VYcranoBute nepekiouatens Control Mode (pexum ynpasienus) Ha
moayne DATEX (B BepxHeM mpaBoM yriy) B mojioskenne Manual (py4dHoit).

* Yoenurech, uTo MOy BBOJIa-BbiBoAa NI DAQ BBIKITIOUEH.

* Tlonxmrounte NI ELVIS k Mmogymio BBoga-BeiBoga NI DAQ u k mepcoHamb-
HOMY KOMITBIOTEPY.



[Ipumeuanue: Bce 3TH IEUCTBUS MOTJIM ObITh BBITIOJIHEHBI paHee.

4. Bxmounte muranme NI ELVIS, 3arem BKIOUMTE NMUTAaHWE MaKETHOM
IJIATHI, BBIKJIIOYATED PACIIONOKEH HA IEPEIHEN CTEHKE yCTPOMCTRA.

S. BxirounTe KOMITBIOTEP U JAUTE EMY 3arpy3UTHCS.

* Korma 3arpy3ka 3aBepIIMTCs, BKIIOUUTE MOIyJIb BBOAa-BhiBoJa NI DAQ.

[Ipumeuanue: Eciau BCE mpoOMIET HOPMAJIbHO, Bbl MOJYYUTE BU3YAJIbHBIA WU
3BYKOBOW CHUTHAJI O TOM , YTO KOMIIbIOTEp 00Hapy)ui Moayias NI DAQ . Eciu Her -
MO30BUTE MIPENnoaBaressi, YT0Obl OH BaM ITOMOT.

6. 3anycrture nporpammy NI ELVIS no ykazanuro npenoaaBaTens.

[Ipumeuanue: Ecnu nporpamma NI ELVIS 3anyctunace ycnemso, nosBUTCS
okHo ELVIS — Instrument Launcher — okHO 3amycka H3MEPHUTEIbHBIX IPHOO-
poB.CoOepure cxemy.

7. Hacrpoiite NI ELVIS ocnumiorpad corimacHo MHCTPYKIIUU B SKCIEPU-
MeHTe 1, ybenurech, 4to 35eMeHT ynpasienus Trigger Source (Mcroynuk curnaa
3amycka) yctaHoBjieH B nojoxkeHue CH A (kanaim A).

8. Otperynupyiite smeMeHT ynpasieHuss Timebase (Macmrab no ocu
BpEMEHHU) ocuuiuiorpada Tak, 4ToObl BUAETh MPUMEPHO JBa (MJIM HEMHOTO OOJIBIIIE)
nepuosioB cuHycouasl 2 kI’ ¢ Beixoga 2kHz SINE moayns onopHbBIX CHUTHaIOB
(Master Signals).Mcmonb3yiite GyHKIIUIO H3MEPEHUs ocuIorpada, 4To0obl onpeae-
JUTh MUKOBYIO aMIuuTyny (pasmax) cur"ana ¢ Beixoga 2kHz SINE monyns omop-
HbIX curHanoB (Master Signals). 3anumure pe3ynabTaT B TAOIUILY.

[Ipumeuanue: Ecnu Bbl uicnofib3yere OObIYHBIN ocimuiorpad, u3MepbTe aM-
IJTUTYAY B COOTBETCTBUU C UHCTPYKIIUEH B MPUII0KEHUHU K SKCIIEPUMEHTY 1

9. N3mepbTe 1 3anumunTe yacToTy curnana ¢ Beixona 2kHz SINE (cunyco-
una 2 kl'm) momyns onopHeix curHaiioB (Master Signals).IToBropute maru ¢ 12 no
14 nns AByX NPYyTHX aHAJIOTOBBIX BBIXOJAOB MOAYJS ONOpHBIX curHaioB (Master
Signals). AxTuBupyiiTe BX0oJ kanana B ocuumiorpada naxaruem kHomku ON/OFF
aneMenTa yrpasienus Channel B Display.

IpakTnueckoe 3anaTue Ne3 Tema: «I[IporpaMmvHas naHeJb ynpaBJICHUS»
(6 uac.)

Ilnan 3ausaTHA:

1. Yo6enurech, uto nutanue NI ELVIS BrikiIt0ueHO, BBIKIIIOYATENh PACIIO-
JIOKEH HA 3aJHEN CTEHKE YCTPOMCTBA.

2. OctopoxxHo BcTaBbTe MoAyJdb pacimmpenuss Emona DATEx B cnor NI
ELVIS.

3. Ycranosute nepekimouarens Control Mode (pexxum ympaBieHus1) Ha MOZTY-
ne DATEX (B BepxHeM MpaBoM Yriy) B nojioxkenrne Manual (pydHoit).

* Ybenurech, uTo MOaYJb BBOAa-BhIBOAa NI DAQ BhIKITIOUEH.
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* Tlogxmrounte NI ELVIS k momxynto BBosma-BeiBoga NI DAQ u k nepcoHaib-
HOMY KOMIIBIOTEPY.

[Tpumeyanue: Bce ITH ICUCTBUS MOTJIH OBITH BHITIOJIHEHEI paHee.

4. Bxmounte nutanue NI ELVIS, 3aTtem BKIOUMTE MHUTaHNE MAKSTHOM IIjIa-
ThI, BBIKITIOUATEIIb PACIIONOKEH Ha IEPEAHEN CTEHKE YCTPOMCTBA.

5. BKIIIOYMTE KOMITBIOTEDP U JAUTE €My 3arpy3UThCS.

* Korpa 3arpy3ka 3aBepIIuTCs, BKIIOUUTE MOIyJIb BBOAa-BhiBoJa NI DAQ.

[Ipumeuanne: Eciau BCE mpoOMIET HOPMAIbHO, Bbl MOJYYUTE BU3YAJIbHBIN WIIN
3BYKOBOHM CHTHAJI O TOM, 4TO KOMITbIOTep 0OHapyxui1 moayis NI DAQ. Ecnu wer -
MO30BUTE NPENOJABATENS, YTOOBI OH BaM IIOMOT.

6. 3anmyctute nporpammy NI ELVIS no ykazanuro npenogasarers.

[Tpumeuanne: Ecim nporpamma NI ELVIS 3anyctunace ycnemHo, nOsSIBUTCS
okHo ELVIS — Instrument Launcher — okHO 3amycka H3MEpHUTEIBHBIX MPHOO-
poB.3amyctute nporpammy (VI) Buptyansnoro npudopa DMM NI ELVIS (Ludpo-
Bol MyJbTUMETD).

[Ipumeuanue: He oOpaiaiite BHUMaHuA Ha COOOUIEHUE O MAaKCUMAaJIbHOW TOY-
HOCTHM U3MEPEHUN, U TPOCTO HAKkMUTE Ha KHONKY OK.

7. 3anycture nporpammy (VI) BupTyanbHoro mnpubopa Variable Power
Supplies (Perympyembie ncrounuku nutanus) NI ELVIS.

[Tpumeuanue: Ilociie ycnemHoro 3amycka 3TUX BUPTYaJIbHBIX U3MEPUTEIbHBIX
npuOOPOB Balll HKPaH JODKEH BBITIISNIETh, KaK Ha pUCYHKe 4 Huxke. Pacmonoxure
OKHa TaK, KaK BaM yJ00HO.

8. Ilepesenute nepexitoyatenb Control Mode (Pexum yrpaBieHusi) BbIXona
ITOJIOKATENIBHOTO HAIPSDKEHUSI PETYJIMPYEMOTO UCTOYHUKA MMUTAHUS B IOJIOKEHHUE,
MPOTUBOIONO0XKHOE no3uiuu Manual (Py4dnoit).

[Ipumeuanue: OOpaTuTe BHUMAHKUE, YTO PE3YJIbTAT 3TUX JIEUCTBHUI OTpa3uics
Ha JIMLIEBON MaHEeNI BUPTYAJIBHOTO PETYJIUPYEMOr0 NCTOYHUKA TUTanus. HaukaTop
Manual (Pyunoit) "ucue3" u snemMeHT ympaBieHus nepectan ObiTh Onekibim. [loka-
3aHMs Ha U(OPOBOM MYJIBTUMETPE TOXKE JODKHBI M3MEHUTHCSA. MI3MeHnTe Hampshke-
HUE Ha BBIXOJIE PETYJIUPYEMOr0 UCTOUHHMKA IMOJOKUTEIHHOTO HAIMPSHKEHUS] TTUTAHUS
MOCTOSIHHOTO TOKa, PEryJHupysl C MOMOIIbIO MBIIIKK 3JIEMEHT ymnpasieHus Voltage
(HampsixkeHne) BUPTYalIbHOTO PETyJIMPYEeMOro HCTOUHHUKA TTUTAHMUS.

9. lloacoenuuure MUGPOBON MYIBTUMETP K BBIXOAY PETYJIHPYEMOr0 HCTOY-
HUKa OTPULIATEILHOTO HANPSKEHUS TUTAHUS TOCTOSIHHOTO TOKA.

IpakTnueckoe 3ansitue Ne4. Tema: «MogeaupoBanue ypaBHeHMH C MO-
Moubi0 MoayJisi Emona DATEx» (6 uac.)

Ili1an 3aHsaTHA:

1. OcTtopoxxHo BcTaBbTe MOAYJb pacmpeHuss Emona DATEx B cior NI

ELVIS.
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2. YcranoBute nepekitouarens Control Mode (pexuM ynpaBieHHs) Ha MOTY-
ae DATEx (B Bepxaem mpaBom yriy) B nonoxenne PC Control (Ympasnenue ot
KOMIIBIOTEPA).

* Yoenurech, 4To MOy BBOJIa-BhiBoAa NI DAQ BBIKITIOUEH.

* Tlogxmrounte NI ELVIS k momxymnio BBosa-BeiBoa NI DAQ u k mepcoHab-
HOMY KOMITBIOTEDY.

3. Bkmrounte nutanue NI ELVIS, 3aTeM BKIIOUNTE TUTaHUE MAKETHOM IJIATHI,
BBIKJTIOUATEIIh PACTIONOKEH Ha TIEPEIHEN CTEHKE YCTPOMCTBA.

4. BxirounTe KOMIBIOTED U MOAO0KIUTE, IOKA OH 3arpy3UTCS.

* Korna 3arpyska 3aBepIInTCs, BKIIOYUTE MOIYJb BBoAa-BeiBoAa NI DAQ, a
3aTeéM MOCMOTPUTE, MOSBUIOCH JU COOOLIEHUE O TOM, YTO KOMIBIOTEP OOHAPYKHII
MOJYJIb.

5. 3anyctute nporpamMmmy NI ELVIS.

6. 3amycture nporpammHyto manens ynpasienus DATEx (DATEx soft front-
panel - SFP).

7. Yboenurech, 4TO TENEPh Bbl MOKETE MpOorpaMMHO yrpaisaTe DATEX, akTu-
BUpYS BUPTyaJbHbIM 31emeHT ynpasieHus PDM/TDM wmonyns PCM  Encoder
(MKM—xoznep) Ha mporpammHoii naHenu ynpasieHus (DATEx SFP). 3amycrture
nporpammy (V1) Oscilloscope NI ELVIS BuptyansHoro ocriusuiorpada.

8. Hactpoiite ocrmutorpad 1mo MHCTPYKIIMHU K dKcrnepuMeHnTty 1 (ctpanumna 1-
13), yoenutech, uto nepekitouarens Trigger Source (Mcrounuk curHana 3armycka)
ycTaHOBJIEH B noJjioxkenue CH A.

9. Haitnute monyns Adder (Cymmarop) Ha MporpaMMHOM NaHEIW yHpPaBIICHUS
DATEX u ycTaHOBUTE BUPTYAJIbHBIE 3JIEMEHTHI yrpaBieHuss G U g B CpeaHEe MOJI0-
xeHue. OTperyiupyiTe ¢ moMOIIbI0 BUPTYaAJIbHOTO 3JieMeHTa yrpaBieHus: Timebase
(MacmTab mo ocu BpeMeHH) ocuuiorpad Tak, 4To0bl BUAETh IPUMEPHO JIBA MEPUO-
na cunycoubl 2 kI'11 ¢ Beixoaa Moyt Master Signals (I'enepaTop OmopHBIX CUTHA-
JIOB).

10. M3mepbTe NBOMHYIO aMIUIMTYyAy cuHycouabl 2kI'11 Ha BbIXoAe MOy
Master Signals u 3anuimuTe pe3yJbTaT U3MEpeHus B Tabiuily 1 Ha ciieayrolieit ctpa-
HULIE.

11. Orcoenunute npoBoHUK OT BXxona B moayns Adder (Cymmarop).

12. AxtuBupyiite Bxon Channel B (Kanan B) ocuminorpada HaxkatueM KHOTI-
ku ON/OFF Channel B Display,.nis Toro, 9To0bI BUAETh OCHMIUIOTPAMMBI U BXOJ-
HOTO0, U BBIXOJIHOTO CUTHa10B MoayJist Adder.

13. OtperynupyiiTe ¢ MTOMOIILI0 BUPTYAIBHOTO 3JIEMEHTA YIPABICHUSA g MO-
nyib Adder Takum o6pa3oM, 4TOOBI OCHMIIOIPaMMa HAMpPsKEHUSI Ha BBIXOJIE MOJTY-
Js1 COBNaJasia ¢ OCIMILIOTPAaMMOM HampsbKeHUs Ha Bxoje moaydns. [lonkmtounte 3a-

HOBO IPOBOJHMK KO BXoay B Mmoaynst Adder (Cymmatop).
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14. Otxmtounte npoBoAHUK OT Bxoaa A moxayisa Adder (Cymmarop).

15. Otperynupyiite ¢ TOMOIILI0O BUPTYAIILHOTO 3JIEMEHTA YIPABICHUS g MO-
nyinb Adder Takum oOpa3oM, 4TOOBI OCITMIUIOTPaMMa HAIPSIKEHUS Ha BBIXOJIE MOJTY-
751 COBNAJANIa ¢ OCLMJLIOTPAaMMOM HampsbKeHUs Ha BxoJe mMoayislizmepbre u 3amnu-
HIUTE aMIUTATYQy CUTHAJIa HAa BBIXOAE CyMMAaTOpA.

IIpakTnueckoe 3ansaTue NeS. Tema: «KAMILUIUTYAHASA MOAYJIAUUsD (6 4ac.)

Ili1an 3aHaTHA:

1. Yo6enurech, uto nutanue NI ELVIS BbIkIt0U€HO, BBIKIIIOYATENb PACIIO-
JIO’KEH Ha 33JTHEW CTEHKE YCTPOMCTBA.

2. OcTopoxHO BCTaBbTE€ MOIyJb pacmmpeHuss Emona DATEx B cmor NI
ELVIS.

3. Ycranosute nepekiouarens Control Mode (pexxum ynpaBieHus1) Ha MOJTY-
ne DATEX (B BepxHEeM IpaBoM yTiy) B mojiockeHre Manual (py4Hoit).

* Ybenurech, uTo MOaYJIb BBOAa-BeIBOAa NI DAQ BhIKITIOUEH.

* Tlonxmounte NI ELVIS k Mmogymio BBosia-BeiBoga NI DAQ u k nmepcoHab-
HOMY KOMITBIOTEPY.

4. Brmtounte nutanre NI ELVIS ¢ moMoIpio BBIKIIOYATENS, pACTIONIO0KEHHO-
ro Ha 3aJHEed CTeHKE YCTPOMCTBA, 3aT€M BKJIIOYUTE MUTAHUE MAKETHOMW IUIATHI, BbI-
KJIFOYATEJIb PACIIOJIOKEH Ha MEPEIHEN CTEHKE YCTPOUCTBA.

5. BrirounTe KOMIBIOTEP U JAUTE €MY 3arpy3UTHCS.

* Korma 3arpyska 3aBepIinTcs, BKIOUNTE MOAYJIh BBOJa-BbiBoga DAQ u no-
KIUTECh BU3YaJIbHOTO WM 3BYKOBOTO CHUTHAjla O TOM, YTO KOMITBIOTEP OOHAPY U
moayib NI DAQ.

6. 3anmyctute nporpamMmmy NI ELVIS.

7. 3amyctute mporpammy ynpaeierus DATEx (DATEx soft front-panel -
SFP).

8. Ybenurech, 4To Tenephb Bbl MOXeETe MporpaMmuo yrnpasisith DATEX ¢ mo-
MOIILIbI0 BUPTyajbHOro 3yieMeHTa ynpasieHuss PDM/TDM monyns PCM Encoder
(MKM—xoaep) Ha nporpammuoil nanenu ynpasienus (DATEx SFP).

3ameuanue: Ecnu Bama ycraHoBKa paboTaeT MpaBUIbHO, TO CBETOIUO MOAY-
as PCM Decoder (MKM [lekonep) na manenu wmoxayiss DATEx nmomxeH wmu-
ratb.llepeBenure nepexntoyatens Control Mode (Pexxum ynpasiieHus) BbIxoga Io-
JIOKUTETILHOTO HaIpsDKEHUsS! peryiupyeMoro ucrounuka nutanusi (Variable Power
Supplies) B nmonoxenue, mpoTUBOMNoIokHOE mo3urimu Manual (Py4unoit).

9. 3amyctute nmporpammy (VI) Variable Power Supplies (Perymupyemsiii uc-
TOYHUK MMUTAHUA).

10. YcraHoBuTe BUpTyalbHBIA dJeMeHT yrpaiieHus Voltage (Hanpspokenue)
PEryJIMPYEMOI0 UCTOYHUKA OTPULATEIBHOIO HAIPSKEHHS IUTAaHUS B CPEIHEE IOJI0-

KCHHUC.
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11. Bam Goubliie HE MOHATOOUTCSI HACTPAUBATh PETYJIUPYEMBIN UCTOYHUK TTH-
TaHUsl, IOATOMY MOKET€ MUHUMU3UPOBATh OKHO VI (HO HE 3aKpbIBaiiTE €ro COBCEM,
TaK Kak, 3aKpbIB OKHO VI, BBl HE CMOKeTe€ MPOrpaMMHO YIIPABIATh PETYyIUPYEMbIM
MCTOYHUKOM MUTAHUA).

12. Haiinure monayne Adder (Cymmarop) Ha mporpaMMHON MaHeNIH yIpaBJe-
Huss DATEX u ycraHoBuTE BUpTyalbHBIE 3JEMEHTHI ynpasieHuss G U g B cpelHee
nosioxkenue. 3amycture nporpammy (VI) BupryansHoro mynbtumerpa DMM NI
ELVIS.

3ameuanne: He oOparnraiite BHUMaHue Ha COOOIIEHNE 0 MAaKCUMAJILHON TOYHO-
CTH U IIPOCTO HakmMuTe Ha KHOMKY OK.

13. VYcranoBute pexum uzmepenus DC mynptumerpa DMM (u3mepenue
HaIpPsHKEHUS TOCTOSIHHOTO TOKA).

14. C moMomipl0 BUPTYaJbHOTO dJIEeMEHTa yrpaBieHuss g wMoxayis Adder
(CymmMmaTop) yCTaHOBUTE HAIpsDKEHUE HA BBIXOJE CyMMaTopa paBHbIM 1V mocTosH-
Horo toka (DC).

15. 3akpoiite okHo DMM BUPTYaJIbHOrO MYJIbTUMETPA — OHO BaM OoJIbllIe HE
noHaaoouTcs (1Mo KpailHe Mepe 10 TeX Mop, MOKa Bbl HEUAsTHHO HE U3MEHUTE MOJIO-
YKEHHE dyieMeHTa yrpasienus g MoayJis Adder)23. 3anmyctute nporpammy (VI) Bup-
TyanbHOro ocrmiuiorpada NI ELVIS.

IpakTnueckoe 3anaTue Ne6. Tema: «Moayassuus ¢ AByMsi 60KOBbIMH T0-
JIOCAMM M TOJABJIeHHEM Hecylei» (6 yac.)

Ili1an 3aHsaTHA:

1. Y6enutech, uro nutanue NI ELVIS BoikiIt0u€HO, BBIKIIOUATENb PACIOJIO-
JKE€H Ha 3aJJHEW CTEHKE YCTPOMCTBA.

2. OctopokHO BcTaBpTe MOAyJb pacmmpenuss Emona DATEx B cmor NI
ELVIS.

3. YcranoBute nepekiouarens Control Mode (pexxum ympaBieHus1) Ha MOZTY-
ne DATEX (B BepxHeM IpaBoM yriy) B mojoxkenne Manual (pyunoit).

* Yoenutech, yTo MOYJb BBOJA-BhIBOJa NI DAQ BBIK/IIOUEH.

* Tlogkmounte NI ELVIS k monynto BBoga-BeiBoga NI DAQ u x nepcoHaib-
HOMY KOMITBIOTEPY.

5. Bxmounte nuranue NI ELVIS ¢ nomonipio BeIKIIIOYATENS, PACTIOIOKEHHO-
ro Ha 3a/IHEM CTEHKEe YCTPOMCTBA, 3aT€M BKJIIOUHMTE MUTAHHE MAKETHOM IJIaThl, BbI-
KJIFOYATEJIb PACIIOJIOKEH Ha MEPENHEN CTEHKE YCTPOUCTBA.

6. BkIrounTe KOMOBIOTED U TATE €My 3arpy3UThCSl.

* Korpma 3arpy3ka 3aBepIinTcs, BKIIOUNTE MOAYJIh BBOAa-BbiBoga DAQ u no-
KJIUTECh BU3YaJbHOTO WJIM 3BYKOBOTO CHUTHAJIa O TOM, YTO KOMIIBIOTEpP OOHAPYKUII
Moayias NI DAQ.

7. 3anyctute nporpammy NI ELVIS.
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8. 3amycture nporpammy ympasiacHus DATEX (DATEx soft front-panel -
SFP).

9. Yb6enutech, 4TO Temeph Bbl MOXKeETe MporpaMMmHo yrpasaiate DATEX ¢ mo-
MOIIIbI0 BUPTyajbHOTO 3yieMeHTa ympasieHuss PDM/TDM monyns PCM Encoder
(MKM—xkonep) Ha nmporpammHoit manenu ynpasienust (DATEx SFP).

3ameuanue: Ecnm ycraHoBka paboTaeT MpaBWIBHO, TO CBETOJUOJ MOJYJIS
PCM Decoder (MKM Jlexoaep) Ha manenu moayiast DATEX noibkeH Murats.

10. 3amyctute nporpammy (VI) BupryansHoro ocuusuiorpada NI ELVIS.

11. Hactpoiite ocimuorpad B COOTBETCTBUU C HHCTPYKIIUEH K SKCTIEPUMEHTY
1, y6enuBmumch, uTo 3meMeHT yrpasienus Trigger Source (McTouHuk curHama 3a-
nycka) yctaHosiieH B nosioxxenue CH A15. Perynsropom Timebase ycranoBute Ta-
KOH MaciTad 1o ocu BpeMeHU ocuuiuiorpada,

4TOOBl BUJETh MPUMEPHO JBa MEPUOJa BBIXOAHOIO CUTHaja Monyis Master
Signals (I'enepaTop OMOPHBIX CUTHAJIOB).

12. AxtuBupyiite Bxoa kaHana B ocmmnorpada naxatuem kHornku ON/OFF
Channel B Display, 4Tto0bl yBUIETH Ha SKpaHE OCIHHILIOTPAMMY CUTHAJIa COOOUIECHUS
Y OCIIMJUIOTpaMMy CHTHaja ¢ Bbixosa Moyt Multiplier (YMHOXUTEND).

13. YcranoBure snement ynpasieHus Channel A Scale (Macmrad B kaHane
A) ocmmmnorpada B nonoxenue 1V/div, a snement ynpasinenus Channel B Scale
(Macmra6 B kanane B)- B monoxenue 2V/div.

14. 3apucyiite 00¢ OCIMIIIIOTPaMMBI C COOJIIOJICHHEM MacIuTaba, UCIIOIb3YHUTE
JUISL 3TOTO ToJie rpaduKa, MPUBEACHHOE HIXKE.

JlabopaTtopHblie padoThI (36 yacoB)

BrinonHenue 1abopaTopHOro MpakTUKyMa MPOU3BOAUTCS IPU MOMOLIM CIie-
UAIBbHBIX CTEHJIOB 110 ONMMCAaHHOW MOJAPOOHO MeToAuKe. B pe3ynbraTe BBINOIHEHUS
paboT KaXIbIil U3 CTYJEHTOB CaMOCTOSITEIbHO TOTOBUT OTYET MO MPOJEIaHHON pa-
00Te U 3alUIIAET ero MyTeM OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI.

JlabopaTopHas padora Nel. UacrorHass moayasiuus (6uac.)

1. CpaBHuTenbabIe 0OcCOOeHHOCTH UM.

2. ITpumenenne UYM.

3. XapaktepucTuku U cBorictBa YM.

4. Kak cBszanbsl Mexay coOOM aMIuIMTyAa CUTHalIa COOOIIEHUS W IIUPUHA
cnektpa FM curnana?

5. Uem ornmuaercs crnektpel FM 1 AM curHaioB nmpu OJAMHAKOBBIX MOJYJIH-
PYIOLINUX CUTHAJaX?

6. BeposATHbIE TPUYMHBI UCKAKEHUN CUTHAJIOB TIpyu UM.

7. OcobeHHOCTH yCHIIATENIeH MOIITHOCTH 1T curHajioB ¢ UM
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8. THUIbl aHTEHH U UX pa3Mepbl, IPUMEHHUMbIE B Auana3zone YM.

JlaboparopHasi pa6ora Ne 2. BBegenne B MOAYJIATOP ApMcTpOHTa (64ac.)

1. Cytb Mmogynsitopa ApMctponra? KakoB CUTHAIT Ha €ro BIXOJE?

2. [Ipumenenne moaynsitopa ApmMcTpoHra?

3. Yto Takoe yriioBas MOIyJIALMs?

4. OcumiorpaMmma U 0COOEHHOCTU CUTHAJIOB € YTJIOBOM MOJTYJISIIMEH.

5. [ouemy QazoBas MOLYJIALUS SBISETCS MPSMBIM METOJIOM MOAYJISIIIUY, a Ya-
CTOTHAs SIBJISIETCSI UHTETPAJIbHBIM METOAOM MOIYJISILIUN?

6. UTo 03HaYaeT MOHATUE «HACTPOMKA B KBaApaTypy»?

7. 3a cuet yero AM curnain npeoopasyercs B DM?

8. Kakas ¢usuueckasi B3aMMOCBS3b MEXy HOHITHAMU «(pa3za» U «4acToTan?

JlaGopaTtopnass padora Ne3. Ksaaparypuas ¢a3oBasgs MaHUIYJIALMUS
(8uac.)

1. Uem orimmuaercss BPSK ot QPSK? Hackonbko otnuyHa mHbOpMaIiMoOHHAS
€MKOCTB?

2. OTnums B ocuuiuiorpaMMax u criekrporpammax curaainoB QPSK n BPSK?

3. Ocobennoctu popmupoBanus u nerexkrupoBanust QPSK.

4. IlonynapHble CTaHIaPThI, padoTatoriue ¢ Moayisiuuet QPSK?

5. TeopeTnuecku cyiecTBYOT MeToAbl Moay it 4-QAM u 16PSK. Oxgnako
Ha MPaKTHUKE UCTIONB3YIOT nckiountenbHo 4-PSK (QPSK) u 16QAM cooTBeTcTBEeH-
Ho. [Touemy?

6. Uto Takoe OQPSK, DQPSK? KakoBbl focTonHCTBa?

7. Uto Takoe curHaibHOoe co3Be3nue? M3obOpasuts BPSK, QPSK, OQPSK B
IUIOCKOCTH CO3BE3UA?

JlabopaTopHas padora Ne4. IIIupoTHO-MMIIY/IbLCHASI MOAYJISIHUS M 1€MO-
nyasuus (8uac.)

1. O6pazoBanue IIIMM curnana. CoctaB MoayssiTopa.

2. Ocobennoctu u npumenenue UM curnanos?

3. Xapakrepuctuku curnaia [HIUM?

4. Ocuunnnorpamma u cnektp LIIMM?

5. [louemy HeoOXoauMMoO, 4TOOBI HampsikeHue aHanorooro Bxona LM momy-
JSITOpa HE MPEBBIIIAa MUKOBBIX HAMPSHKEHUN CUTHANIA MUII000pa3HOi popMbI?

6. [louemy u3MeHeHHe pa3Mepa COOOIICHMS BIMSIET Ha pa3Mep €ro KOMHWH B
curHaie PWM?

7. PaccunTaiiTe JJIMTEILHOCTh BKJIIOUCHHUS U BbIKIIOUYeHUs curHaina WM,
KOTOpbIX umeeT yactoTy 5011, u ckBaxxHOCTh 60%.

JlabGopaTopnas padora NeS. IIpunuun I'ayccoBekoit FSK (8uac.)

1. ITouemy GMSK otHOocuTca Kk kinaccy moxynsiuuii CPFSK?

2. B uem oiimume nipoctort FSK or GMSK?
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3. B ueMm otninuue 1-GMSK u 2-GMSK?

4. TlonymsipHBIE CTaHAAPTHI, padoTaromue Ha Moy s GMSK?

5. CocraB u ocobennoctu GMSK moxaynsaropa.

6. OcobeHHocTH ycunuTene MouHocTu curnanoB GMSK.

7. Yto takoe SDR? Ucnonbk3oBanue curaanoB GMSK B pamkax SDR?

3aganus 11 CAMOCTOATEILHOM PadoThI

Tpebosanus. Tlepen xaxaoi mabopatopHoit paboToit oOydaroremMycst Heooxo-
JUMO M3Y4YUTh METOJMYecKHe yKa3aHHs 110 BBITOJHEHUIO JJaOOPATOPHBIX padoT 110
TUCIMIUINHE «Paguornepenarommye yecTpoicTBa CUCTEM PAJIHOCBS3HY.

CamocrosTesibHas padora Nel. Teopernyeckasi mOAroToBKa K Jiabopa-
TOpHOH padorte Nel

Konmponvuwie sonpocwi

1. CpaBHutenbHbie 0cOOeHHOCTH UYM.

2. Ilpumenenue YM.

3. XapakTepucTuku U cBoricTBa UM.

4. Kak cBszanbl Mexay coOOM aMIUIMTyJa CUTHalIa COOOIIEHUS W LIUPUHA
cnektpa FM curnana?

5. UeMm ornmnuaetcst criekTpel FM 1 AM curHajaoB mpu OJAMHAKOBBIX MOJYJIH-
pPYIOLIMX CUTHanax?

6. BeposiTHbIe MPpUYNHBI NCKAXEHNUN CUTHAIIOB ITpy UM.

7. OCOOCHHOCTH yCUIIUTENEeH MOLITHOCTH JIsl CUTHaoB ¢ UM

8. THUIIbI aHTEHH U UX pa3Mepbl, IPUMEHUMBIE B Auana3one YM.

CamocrositesibHasi padora Ne2. Teopernueckasi MOAroTOBKAa K Jadopa-
TOpHOM padorte Ne2

Konmponvnwie sonpocwi

1. CyTs Mogynaropa ApMctponra? KakoB curHai Ha €ro BeIxoje?

2. IIpumenenne Moaynsitopa ApMCTpOHTa?

3. Yto Takoe yriaoBas MO ?

4. OcuumiorpaMMa U 0COOEHHOCTH CUTHAJIOB C YTJIOBON MOAYJIALIMCH.

5. [louemy QazoBas MOIYJIALHUS SIBISETCS MPSAMBIM METOJIOM MOAYJISILIUH, a Ya-
CTOTHAsI SBJISIETCSI UHTETPAIbHBIM METOAO0M MOAYJISLINU?

6. UTo 03Ha4aeT NOHATUE «HACTPOIKA B KBAAPATYpYy»?

7. 3a cuetr yero AM curnan npeo6pasyetcs B DM?

8. Kakas ¢usuueckasi B3aMMOCBSI3b MEX]y HOHITHAMU «(pa3za» U «4acToTan?
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CamocrositesibHasi padora Ne3. Teopernueckasi MOAroTOBKa K Jadopa-
TOpPHOI1 padoTe Ne3
KonmponvHuie sonpocul

1. Uem ommmmuaercs BPSK ot QPSK? Hackonbko otnmyaa mHGOpMAIMOHHAS
€MKOCTb?

2. Otnnuus B ocluuuiorpamMmmax u crekrporpammax cursanos QPSK u BPSK?

3. Ocobennoctu popmupoBanus u nerektupoBanust QPSK.

4. TlonynsipHbIE CTaHAAPTHI, padoTaromme ¢ MoayJsinuein QPSK?

5. TeopeTnuecku cyiecTBYOT MeToAbl Moay isiuu 4-QAM u 16PSK. Oxgnako
Ha MPaKTUKE UCTONB3YIOT uckimountenbHo 4-PSK (QPSK) u 16QAM cooTBeTcTBEH-
HO. [louemy?

6. Uro takoe OQPSK, DQPSK? KakoBbl foctonncrsa?

7. Yto Takoe curHaimbHOe co3Besnue? M3o0pasute BPSK, QPSK, OQPSK B
IUIOCKOCTH CO3BE3UA?

CamocrosTesnbHas padora Ne4. Teopernueckasi mMOAroOTOBKa K Jiabopa-
TOpHOM padore Ned

Konmponvuwle sonpocwi

1. O6pazoBanue IIIMM curnana. CoctaB MOIyJISITOpA.

2. Ocobennoctu u npumenenue LIIMM curnanos?

3. Xapakrepuctuku curaana [HIMM?

4. Ocuminorpamma u cnektp HINM?

5. Ilouemy HeoOX0aMMO, YTOOBI HaNpsKEHUE aHaoroBoro sxoja LI momy-
JISITOpa HE MPEBBIIIAia MTUKOBBIX HAMPSHKEHUH CUTHANIA TUII000pa3HOi PopMbI?

6. [louemy m3MeHeHHE pa3Mepa COOOIICHMS BJIUSET HA pa3Mep €ro KOMHUU B
curiaiie PWM?

7. PaccumnTaiiTe NIMTEILHOCTh BKIIIOUEHHS M BBIKIIOUeHHs curHana IIIMM,
KOTOpPBIN umeeT yacToTy 501, u ckBaxkHOCTh 60%.

CamocrositesibHasi padora NeS. Teopernveckass moAroropka kK Jjadopa-
TOpHOM padorte Ne5

KonmponwHuie sonpocul

1. TTouemy GMSK oTtHOCuTCs K Knaccy moayJiisinnii CPFSK?

2. B yveM otiimure npocroit FSK ot GMSK?

3. B yem oimmune 1-GMSK u 2-GMSK?

4. TonysipHbIE CTaHAAPTHI, padoTaromue Ha Moy s GMSK?

5. CoctaB u ocobernnHoctu GMSK monymsitopa.

6. Oco0eHHOoCTH ycuauTenen MonHocTu curnagoB GMSK.

7. Yro takoe SDR? Mcnonb3oBanue curnanoB GMSK B pamkax SDR?
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CamocTrosiTesibHast padoTa Ne 6 PacueT KypcoBOro npoekra
IlepedyeHnb TeM 1Jis1 KypCOBOIO NMPOEKTA

Hanucanne xypcoBoro mpoexTa SBIsieTCsl OJHOU u3 GopM OOy4EeHUS CTYACH-
ToB. /laHHas ¢opma oOydeHus: HampaBiieHAa Ha OPraHU3aLMIO0 U MOBBILIECHUE YPOBHS
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B xoJie KypcoBOro npoeKTUpOBaHUSI HEOOXOAUMO:

- pa3paloTaTh CTPYKTYpHYIO M NPUHIUNHAIBbHYI0 cxeMbl UM-nepenarunka
3BYKOBBIX CUTHAJIOB;

- IPOBECTH NPEJIBAPUTEIBHBIN pacyeT NepeaTunKa;

- IPOBECTH MOJIHBIN 3IEKTPUUECKUN pacyeT TPeX CIEAYIOIIUX IPYT 3a IPYyrom
KACKaJOB;

- MIOATOTOBUTH I'papuuecKuil MaTepual: IPUHLUUIINAIBHYIO JIEKTPUUECKYIO U
CTPYKTYPHYIO CXEMBI [T€peIaTuNKa; CIELUPUKAIHIO.

CamocrosTesnbHas padora Ne7 Pacuer PI'P

3anaHue Ha pacyeTHO-ITpauYecKyIo padory

Ne Mopnynsauus Monynsauus Ckopoctb 3ammtHeni | 3agepxka | K-dakrop
Bap. Downlink Uplink JBWKCHUS | HHTEpBaJ, | JIydei, oy,
IIpUEMHHUKa, | O MKC
KM/4

1 QPSK He uccnen. AprymeHT Ya 50 1

2 QPSK He uccnen. AprymeHT 1/12 100 2

3 QPSK He uccnen. AprymeHT % 150 5

4 QPSK He uccnen. AprymeHT Ya 200 10

5 He uccnen. SC-OFDMA 20 AprymeHT 250 0,5

6 He uccnen. SC-OFDMA 40 AprymeHT 300 3

7 He uccnen. SC-OFDMA 60 AprymMeHT 400 6

8 He uccnen. SC-OFDMA 80 AprymeHT 500 20

9 16QAM He uccnen. 100 Va Aprymesnrt 0,8

10 16QAM He uccnen. 120 1/12 AprymeHT 4

11 16QAM He uccnen. 150 Y AprymeHT 6

12 16QAM He uccnen. 180 Ya AprymeHT 8

13 QPSK He uccnen. 10 Ya 20 AprymMeHT
14 QPSK He uccnen. 30 1/12 40 AprymeHT
15 QPSK He uccnen. 50 % 60 AprymeHT
16 QPSK He uccnen. 70 Va 80 AprymeHTt
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17 QPSK He uccnen. AprymeHT Ya 120 0,4
18 He uccnen. SC-OFDMA | AprymeHt 1/12 160 16
19 He uccnen. SC-OFDMA | AprymeHTt Va 180 2,5
20 He uccnen. SC-OFDMA | AprymeHt Ya 250 3
21 He uccnen. SC-OFDMA 90 AprymeHT 320 4
22 16QAM He uccnen. 110 AprymeHnTt 1
23 16QAM He uccnen. 130 AprymeHT 2
24 16QAM He uccnen. 150 AprymeHT 3,5
25 16QAM He uccnen. 170 1/4 AprymeHT 5

YYEBHO-METOAUYECKOE OBECHEYEHHUE CAMOCTOATEJIDL-
HOM PABOTHI OBYUAIOIIUXCHA

Y4eOHO-METOINUECKOE 00ECIEYeHHE CaMOCTOATENbHON paboThl 00yYarOIIMX-

¢S 110 JUCILIUIUINHE BKIIFOYAET B ceOs:

- HJIaH-I‘pa(bI/IK BBIIIOJTHEHMS CaMOCTOSITEIIbHOM pa6OTBI 110 JTUCHHUIIJIMHEC, B TOM

YUCJIC IIPUMCPHBIC HOPMBI BPEMCHH HA BLIIIOJIHCHHUC 110 KAXKIAOMY 3aJ1aHUTO,
- Tp€6OBaHHH K IIPCACTABIICHHUIO U O(I)OpMJIeHI/IIO pPE3yJIbTaTOB CaMOCTOATCIIb-

HO paboTHI;

- KPUTEPUU OLICHKHU BBITIOJIHEHUS CAMOCTOSITENIbHOU PaOOTHI.

Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThl 10 AUCHUILINHE

Ne Jata/cpoxn Bua camocrosTeq1bHOM pa- IIpumepubie dopMa KOHTPOJIA
n/n | BBINOJHEHUS 00ThI HOPMBbI BpeMeHH!
HA BbINOJHEHHE

1 | B reuenue ce- | BrimomHenue camocTosi- S4acoB Pabota na nabopa-

MecTpa TesbHOM padoThr Ne 1 TOPHBIX 3aHATUAX
(T1P-6)

2 | 1-3 wenens ce- | Bemmonaenne camMocTosi- | 5 yacos VO-1, ITP-6
MecTpa TeJbHOM paboThl Ne 2

3 | 4-6 nenens ce- | Beimonnenue camMocTos- | 5 yacoB YO-1, I1P-6
MecTpa TesbHOM paboThl Ne 3

4 | 7-9 Henens ce- | BeimonHenne caMoCTOsI- | 5 yacoB YO-1, I1P-6
MecTpa TeNbHOM paboThl Ne 4

5 |10-12 venens | Beimoanenue camMocTos- | Syacos YO-1, I1P-6
ceMecTpa TeJNbHOM paboThl Ne 5

6 | 13-15Henmens | Beimmoanenue camMocTos- | 5 yacoB YO-1,I1P-12
cemecTpa TenbHOM paboThl Ne 6

7 | B teuenue ce- | Brmmonaenne camoctos- | 20 gacos VO-1, ITP-9
MecTpa TesbHOM paboThl Ne 7

8 | 16-18 nenens [ToaroToBKa K SK3aMEHY 27 yacoB JK3aMeH
ceMecTpa

HToro: 90 yaca

PexoMeHalIuu M0 CAMOCTOATEILHOM PadoTe CTYJAeHTOB
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lInanuposanue u opeanuzayus epemeHu, omeedeHH020 HA BbINOIHEeHUe 3a0a-
HULL CaMOoCmosamenbHoUu pabomol.

N3yunB rpaduk BBHITIOTHEHUS CAMOCTOSITENFHBIX Pa0OT, CIEAYET MPAaBUIBHO €€
OpraHu30BaTh. PEKOMEHIyeTCS M3Yy4YHTh CTPYKTYpPY Ka)XJAOro 3aJaHus, OOpaTHUTh
BHHUMaHKE Ha IpaduK BBITOIHEHUS PabOT, OTYETHOCTH MO KAKIOMY 3aJIaHUIO TIPeJo-
CTaBJISIETCS B IOCJEIHIOI0 HEAENI0 corjacHo rpaduky. OOpaTUTh BHHUMaHHUE, YTO
UTOTH CaMOCTOATENbHON paboThl BIMSIOT HAa OKOHYATENbHYIO OIEHKY MO UTOraM
OCBOCHHUSI Y4ECOHOU JUCIUTIINHBI.

Paboma ¢ numepamypoii.

[Ipu BbIIOTHEHUU psifa 3alaHuil TpeOyeTcs padoTarth C JIUTEpaTypoil. Peko-
MEH/IYETCSl HCIIOJIb30BATh Pa3InYHbIe BO3MOKHOCTH Pa0OTHI C INTEPATypoOit: POHIBI
Hay4yHo# Onbsmorexku [IBOY (http://www.dvfu.ru/library/) u apyrux Beaymux By30B
CTpaHBbl, a TAKKE JIOCTYMHBIX JIJIS1 UCIIOJIb30BAHUSI HAYYHO-OMOIMOTEUHBIX CUCTEM.

B nmnpomecce  BBINOJHEHHUS ~ CAaMOCTOSTEIBHOM  paboOThl, B  TOM
YHCJIe TIPU HAITMCAHUU KYPCOBOIO MPOEKTAa PEKOMEHIYeTCsl paboTaTh CO CIIETYIOIIH-
MU BUJIaMHU U30aHUHN:

a) Hayunple w3maHWs, TNpeTHA3HAYCHHBIE JUIsI HAydHOH pPabOThI W
COZIEpIKaIie TEOPETHUECKHEe, SKCIIEPUMEHTAIbHBIE CBEACHUA 00 MCCIETOBaHUSX.
Onu MoryT myOnaumKoBaThbes B (popMe: MOHOTpaduii, HAyYHBIX CTATe B JKypHaIax
WM B HAYYHBIX COOPHUKAX;

0) YuebOHas nurepaTypa mojapasiensercs Ha:

- yueOHble u3faHus (yueOHUKH, ydeOHbIEe TOCOOUs, TEKCThI JICKIIUI), B KOTO-
PBIX COACPKHUTCS HanboJiee MOTHOE CUCTEMHOE M3JI0KEHUE TUCIUIUIMHBI UITH KaKo-
ro-TO €€ pa3Jiena;

- CIIPaBOYHUKH, CIIOBAPH W DHIMKJIONCINN — W3IaHUs, COACPIKAIINEC KPATKHE
CBEIICHUS HAYYHOTO WM TIPUKIAJHOTO XapakTepa, HE TMpeIHa3HAYCHHBIC IS
CIUTONTHOTO YTeHHs. VX 1eh — BO3MOXHOCTh OBICTPOTO MOJIYYEHHS CaMbIX OOIIUX
MPEJICTABICHUMN O MPEAMETE.

Cy1iecTByIOT ABa MeTO/1a pabOThI HaJl UICTOYHUKAMMU:

— CILIONIHOE YTCHHUE 00s3aTENBHO MPU M3yUYCHUH YUCOHMKA, TJIaB MOHOTpaduu
WJIU CTaThH, TO €CTh TOTO, YTO UMEET yueOHoe 3HaueHue. Kak npaBuio, 31ech Tpely-
€TCS TIOBTOPHOE YTEHWE, JUIA TOTO 4YTOOBI IMOHATH HamucaHHoe. CrapaiTech mpu
CIUTONITHOM YTCHUH HE TPOITyCKaTh KOMMEHTApHH, CHOCKH, CITPABOYHBIC MAaTEpHaJIbI,
TaK KaKk OHM TpeAHA3HAYEHBI ISl MOSCHEHUW W TMOMOIIM. AHATU3UPYHTE PUCYHKU
(kapThl, aUarpaMmbl, rpaduKu), CTapalTeCh MOHATh, KAaKU€ TCHACHIIMM M 3aKOHO-
MEPHOCTH OHU OTPAXKAIOT;

— METO]1 BHIOOPOYHOI'O YTEHUS JOTOJIHAET CIUIOLIHOE YTEHUE; OH MPUMEHSIETCS
JUTSl TIOUCKOB JTOTIOJTHUTEIBHBIX, YTOUHSIOUIUX HEOOXOAMUMBIX CBEJECHUHN B CIIOBApPSX,

OHIUKIIONICANAX, NHBIX CIIPABOYHLIX HW3JaHUAX. 10T METO KpaﬁHe BaXXCH IJIA I10-
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BTOPEHMS U3yYEHHOI'O U €r0 3aKPEIUIeHHs, 0COOCHHO MPH MOJTOTOBKE K 3a4ETYy.

JIiist Toro 9TOOBI KaKIIbIi METOA TpUHEC HanOombmuil 3P dext, HeoOX0TUMO
¢ukcupoBaTh Bce BaXKHBIE MOMEHTHI, CBSI3aHHBIEC ¢ MHTepecyomeld Bac Temoii.

Te3ncbl — 3T0 OCHOBHBIE TMOJIOKEHHUSI HAYYHOTO TPYJa, CTaTbU WA JIPYroro
NpPOU3BEJCHUSI, a BO3MOXKHO, M YCTHOIO BBICTYIUICHUS; OHM HECyT B cele
OonpMii 00beM HHPOpPMaILIUK, HEKENH I1aH. [IpocThie Te3UChl TaKOHUYHBI IO Gop-
Me; CJIOKHBIE — MIOMUMO TJIaBHOW aBTOPCKOM MBICIIH COJEpkKAT KpaTKoe ee 000CHO-
BaHUE U JI0KA3aTEIbCTBA, IPHUIAIOIINE Te3ucaM 0ojiee BECOMbINA U yOeAUTENIbHbBIN Xa-
pakTep. Te3uchl IPOYUTAHHOTO MO3BOJISAIOT IITy0Ke paCKpBITh €T0 CoAepKaHue; 00y-
YasiCh M3JIaraTh CyTh MPOYUTAHHOTO B TE3UCHOUN (hopme, Bbl CyMeeTe BBIACISTH U3
MHO>KECTBA MBICJIEH aBTOPOB CaMbl€ TJIABHBIE U LIEHHBIE U JIe1aTh 0000IEHUS.

KoHcnekT — 310 crnocod caMoCTOSITENIbHO U3JIOKUTh COACpPKAHUE KHUTH WU
CTaTbU B JIOTMYECKOW MOCJEeN0BaTENIbHOCTH. KOHCIIEKTHPYS KaKOW-TMOO MCTOYHUK,
HaJ0 CTPEMUTHCS K TOMY, YTOObBI HEMHOTMMU CJIOBaMH CKa3aThb 0 MHOTOM. B Tekcrte
KOHCIIEKTA JKEJIATEJIbHO TOMECTUTh HE TOJIBKO BBIBOJBI MIIM IIOJIOKEHMSI, HO U UX ap-
TYMEHTHUPOBAHHBIE JOKa3aTeabCTBA ((aKThl, HUDPHI, IUTATHI).

[lucaTh KOHCHIEKT MOKHO M MO MepEe M3y4EeHHs MNPOU3BEACHHS, HAIpPUMED,
€CJIM MPOPadaTHIBAETCSI MOHOTpa( sl MU HECKOJIBKO JKYPHAIBHBIX CTATEH.

CocraBisis TE3UCHl MM KOHCIIEKT, BCErJa JelaiTe CChUIKM Ha CTPaHHUILIBI, C
KOTOPBIX BBl B3sUIM KOHCHEKTHUPYEMOE MOJIOKEHUE WM (aKT, — 3TO MOMOXKET BaM
COKpAaTUTh BpPEeMsI Ha MOMCK HY>KHOTO MeCTa B KHHUI€, €CJIM BO3HUKAET MOTPEOHOCTh
rmy0xe pa3o0paThCsi € U3JaraéMblM BOIPOCOM WM YTO-TO YTOYHHUTH NIpU
HAIMCAaHUU TMCbMEHHBIX padoT.

MeToanyeckue yKa3aHusi K HAMMCAHUIO KOHCIIEKTA

KoncnekT MokeT ObITh BBITIOHEH B M€UAaTHOW WJTUM MTUCbMEHHOU (hopme.

OcHoOBHBbIE TpeOOBaHUS K KOHCIIEKTY:

1. Tema uzyyaemMoro matepuarna,

2. 3armch OCHOBHBIX MTOHSITHH, OMPEIEIICHHH, 3aKOHOMEpHOCTEH, (hopmyIL, U T.1.,

3. 3aKiIr04eHue Mo NpoWIeHHOMY MaTepuaty,

4. CrUCOK MCIOJIb30BAHHBIX HCTOYHHUKOB.

KoHcnekThl TONOMHAIOTCS MaTepuaiaMy, MOJIyYeHHbIMU MPU MTPOPabOTKE 10-
MOJIHUTENBLHOM JINTEpaTyphI.

MeToanuyecKue yKa3aHHUs K BbINOJHEHHUIO JIa00PATOPHOM padoThI

JlabopaTtopHast pabota — Bl y4eOHOTO 3aHSTHUS, HAMIPABICHHBIA HA yIIyOJie-
HUE U 3aKperuieHue TEOPETUUYECKUX 3HAHUI M MPUOOpEeTeHHEe NMPAKTUYECKUX HaBbI-
koB. JlabopaTopHble pabOThI SBJISIOTCS HEOThEMJIEMON YaCThIO N3YUYECHUS TUCHUTLIH-
Hbl «PanuonpuemMubie yCTpONHCTBA CUCTEM PAJMOCBSI3N.

Jliist kaxxio# J1abopatopHOi paboThl pa3paboTaHbl METOIUYECKHUE YKa3aHUs, B

KOTOPBIX MPUBENEHBI: 1IeJIb Pab0ThI, COAEpKaHue paboThl, 3aluTa padboThl, BapUaH-
22



ThI 33/IaHUI, METOIMYECKNE YKA3aHUS U KOHTPOJIbHBIE BOIPOCHI.

Ha mepBoit maboparoproii paboTe oOydarommecs: CO3Ma0T JUIHYIO TamnKy C
YHUKaIbHBIM UMeHeM (Damunus.MHUIMANBL TPYyIa rofd), TAE COXPaHSIT BCE IO-
CIIEMyIONTHEe Pe3ynbTaThl paboT. B KoHIE KaxmoW 1abopaTOpHOM pabOThI, BBITOJ-
HEHHOE 3a/IaHKe TPEABSBISICTCS MO TPEeOOBAHUIO MperojaBarens A 3aluThl. B
MIPOIIECCE 3AIIUTHI PEIAracTCsl OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyeckue peKOMEHAANMH 10 BBHINOJHECHUIO 3aIaHUI JJI CAMOCTOS-
TeJIbHOI padoThl U KPUTEPHUH OLICHKH.

Camocmoamenvras paboma Nel. Ot oOyuaromerocst TpedyeTcs:

1. TloaroToBKa K TEOPETUUYECKOMY OIMPOCY MO TEMaM MPAKTUYECKUX U Jadbopa-
TOPHBIX padoT

B xonue kaxmon nmabopaTopHOM pabOThI, BHITIOJHEHHOE 3a/IaHUE TPEIbSBIIS-
eTcs 1o TpeOOBaHUIO TIPeToJaBaTess s 3aluThl. B mpoiiecce 3amuThl mpeiaraer-
Csl OTBETUTHh HA KOHTPOJIbHBIE BOIIPOCHI.

CobecenoBanuie (yCTHBIM OMPOC) TMO3BOJSET OLIEHUTh 3HAHUS U KPYTro30p
CTyJICHTa, YMEHUE JIOTUYECKHU OCTPOUTH OTBET, BJIAICHUE MOHOJIOTHYECKON PEUBIO U
WHbIE KOMMYHUKATUBHBIEC HABBIKH.

Onpoc — BaxkHEilIIee CPeCTBO Pa3BUTHA MbIIUIeHUS W peun. OOyyaromias
GbyHKIHS ONpoca COCTOUT B BBISIBIIGHUU JETAJC, KOTOPHIEC M0 KaKUM-TO MPUYNHAM
OKa3aJIMCh HEJIOCTATOYHO OCMBICIICHHBIMUA B XOJ€ Y4E€OHBIX 3aHSITHH W TPH TMOATO-
TOBKE 3a/IaHUs TI0O CAaMOCTOSITEIbHON paboTe.

Kpumepuu oyenxu. Vctionbdyercsa 3adeTHas cuctema. Bo Bpemst ompoca mo-

nmyckaeTcsi He Oosiee 1-i OIMMOKM WJIM HETOYHOCTHU IO HA3BAaHHUIO MEPHOJA, €r0 Bpe-
MEHHU U IJTUTEITLHOCTH.

Camocmosamenvras paboma Ne2. Ot oOydaronierocst Tpe0yercs:

1. TloaroToBKa K TEOPETUUYECKOMY OIMPOCY MO TEMaM MPaKTUYECKUX U jJabopa-
TOPHBIX padoT

B xon1e xaxmoin nmabopaTopHON pabOThHI, BHITIOJHEHHOE 3a/IaHUE TPEIbSBIIS-
eTcs 1o TpeOOBaHUIO TIPETIOaBaTeNs IS 3alUThl. B mporiecce 3amuThl mpeiaraet-
Csl OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.

CobecenoBanne (yCTHBIM OINPOC) IMO3BOJISIET OLIEHUTh 3HAHUS U KPYro3op
CTyJI€HTa, YMEHHUE JIOTUYECKHU TTOCTPOUTH OTBET, BJIaJICHUE MOHOJIOTMYECKON PEUbIO U
WHBIC KOMMYHHKATHBHBIC HABBIKU.

Ompoc — BakHEMIIee CPENICTBO Pa3BUTHS MbIIUIeHUS U peun. OOydaromias
(GyHKIHS OTpoca COCTOUT B BBISIBIICHUU JETAJNCH, KOTOPHIC M0 KaKUM-TO MPUYUHAM
OKa3aJIMCh HEJIOCTATOYHO OCMBICIICHHBIMUA B XOJ€ YYE€OHBIX 3aHSTHN W MPU TOJTrO-
TOBKE 3a/IaHUsI IO CAaMOCTOSITEIbHON padoTe.

Kpumepuu oyenxu. Vicnonws3zyercs 3auetHas cucrteMa. Bo Bpems ompoca Jo-

ITyCKAaC€TCs HEC Oonee 1-M OMMOKN MJIM HETOYHOCTH 110 HA3BaHMIO nepuoga, €ro Bpce-
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MEHH ¥ JTUTEITHHOCTH.

Camocmoamenvras paboma Ne3. Ot oOyuaromerocst TpedyeTcs:

1. [loaroToBKa K TEOPETUIECKOMY OMPOCY MO TeMaM MPaKTUYECKUX U Jlabopa-
TOPHBIX padoT

B xonie xaxmoit 1abopaTopHOil pabOTHI, BHIMOTHEHHOE 33aJjaHUE TIPEIbSBIIS-
eTcsl o TpeOOBaHUIO MPETIOaBaTENS IJIs 3alUTHL. B mporiecce 3amuThl mpeiaracT-
Csl OTBETUTH Ha KOHTPOJIHHBIE BOTIPOCHI.

CobecenoBanrie (YCTHBIM OIPOC) MO3BOJISIET OIEHUTh 3HAHUS U KPYro3op
CTYJEHTa, yMEHHE JOTHUYECKH MOCTPOUTH OTBET, BIIAJICHIE MOHOJIOTUYECKOM PEUbIO U
WHBIC KOMMYHHKATUBHBIE HABBIKU.

Onpoc — BakHEHIIee CPENCTBO pa3BUTHS MbIUIeHUsT u peun. OOyuaromas
GbyHKIHS ONpoca COCTOUT B BBISIBJIICHUU JIETaJe, KOTOPhIE M0 KaKUM-TO MPUYUHAM
OKa3aJIMCh HEJIOCTATOYHO OCMBICIICHHBIMU B XOJI€ YYE€OHBIX 3aHSITHH U TPH MOATO-
TOBKE 3a/IaHUsI TI0 CAaMOCTOSITEIbHON paboTe.

Kpumepuu ouyenxu. Vicnonws3zyercs 3auetrHas cucreMa. Bo Bpems ompoca Jo-

nmyckaeTcsi He Oosiee 1-i OImMOKM WJIM HETOYHOCTHU IO HA3BAaHHUIO MEPHOJA, €r0 Bpe-
MEHHU U IJTUTEITLHOCTH.

Camocmosamenvras paboma Ne4. Ot oOydaronierocst Tpe0yercs:

1. [ToaroroBka K TEOPETUIECKOMY OIMPOCY MO TeMaM MPAKTUYECKUX U jabopa-
TOPHBIX padoT

B xonme kaxmon nmabopaTopHON pabOThI, BHITIOJHEHHOE 3a/IaHUE TPEIbSBIIS-
eTcs 110 TpeOOBaHUIO TIPEToJaBaTeNsl IS 3alUThl. B mporiecce 3amuThl mpeiaraer-
Csl OTBETUTHh Ha KOHTPOJIbHBIE BOTIPOCHI.

CobecenoBannie (yCTHBIM OINPOC) MO3BOJISIET OLICHUTh 3HAHUS U KPYro3op
CTYyJI€HTa, YMEHUE JIOTUYECKHU OCTPOUTH OTBET, BJIaJICHUE MOHOJIOIMYECKON PEUBIO U
WHbIE KOMMYHUKATUBHBIC HABBIKH.

Ompoc — BaxkHEMIIee CPENICTBO pa3BUTHUSL MbIUieHUss U peun. OOyyaromias
GyHKIHS OTpoca COCTOUT B BBISIBIICHUU JETAJNCH, KOTOPHIC M0 KAKUM-TO MPUYUHAM
OKa3aJIMCh HEJIOCTATOYHO OCMBICIICHHBIMUA B XOJ€ yYE€OHBIX 3aHSTHN W MPU TOJTrO-
TOBKE 3a/IaHUsI IO CAMOCTOSITEIbHON padoTe.

Kpumepuu ouenxu. Vicnone3yercst 3aueTHas cuctema. Bo Bpemst ompoca Jo-

nmyckaeTcsi He Oosiee 1-i OImMOKM WJIM HETOYHOCTH IO Ha3BaHUIO MEPHOJa, €ro Bpe-
MEHH M JTUTEIbHOCTH.

CamocmoamenvHas paboma Ne5. Ot oOyuaroierocst TpedyeTcs:

1. [ToAroTOBKA K TEOPETUIECKOMY OIPOCY 10 TEMaM MPAKTUIESCKHUX U JIabopa-
TOPHBIX padoT

B xonie xaxmoi 1abopaTopHOil pabOTHI, BHIMOTHEHHOE 33JaHUE TPEIbSIBIIS-
eTcsl o TpeOOBaHUIO MPETOIaBaTENs IJIs 3alUTHL. B mporiecce 3amuThl mpeiaraeT-

CA OTBCTHUTH HAa KOHTPOJBbHBLIC BOIIPOCHKHI.
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CobecenoBanrie (YCTHBIM OIPOC) MO3BOJISIET OIEHUTh 3HAHUS U KPYro3op
CTyJI€HTa, YMEHHUE JIOTUYECKHU OCTPOUTH OTBET, BJIAJICHUE MOHOJIOTMYECKON PEUBIO U
MHbIE KOMMYHUKATHUBHBIEC HABBIKH.

Ompoc — BaxkHEWIIEEe CPENICTBO Pa3BUTHS MBIIIICHUS W pedn. OOydaromias
(GyHKIHS OIpoca COCTOUT B BBISIBIIGHUU JI€Taei, KOTOPBIE 10 KAKUM-TO MpPUUYUHAM
OKa3aJIMCh HEJOCTATOYHO OCMBICICHHBIMUA B XOJ€ Y4E€OHBIX 3aHSITHN W MpU MOJTr0-
TOBKE 3aIaHUsI IO CaMOCTOSITEIbHON padoTe.

Kpumepuu ouenxu. Vcnone3yercs 3adeTrHas cucteMa. Bo Bpems ompoca 1o-

myckaeTcsi He Oosiee 1-i OIMOKM WJIM HETOYHOCTHU IO HAa3BAaHUIO MEPUOJA, €T0 Bpe-
MEHH U JIUTEIHLHOCTH.

Camocmosmenvras paboma Ne 6. Ot oOywaromero TpeOyeTcsi HamucaHHUE
KypCOBOT'O MPOEKTa

Aneopumm u memoouka paciema paouonepeoarouie2o YCmpoucmea:

1. TIPEJIBAPUTEJIbHBI PACUET

BrinosiHeHne TeXHUYECKUX TPEOOBAHUM, MPEABIBIAEMBIX K COBPEMEHHBIM Iie-
penaTyuKaM, OKa3bIBae€TCs CIIOKHOW 3a7aueild, Tak KaKk MHOTHE W3 3THX TPeOOBaHMIA
UMEIOT Psii mpoTuBopeurii. JIJis KOPpEeKTHOro YAOBIETBOPEHHUSI BCEX TpeOOBaHUM
MPUXOIAUTCS UCIOIB30BATh MpUEM pazzieiieHus] QYHKIHN MeXIy OTACIbHBIMHU CO-
CTaBHBIMU YaCTSIMU YCTPOMCTBA TaK, YTOOBI KaX/1asi YaCTh BHITIOJIHSJIA B TIOJIHON Me-
pe CBOIO 3aJ1ayy B COOTBETCTBUU C YCTAaHOBJIECHHBIMU TPEOOBAHUSIMU U HE Melayia Obl
JPYTUM YacTsIM YCTPOUCTBA CTOJIb K€ TOYHO BBIMOJHATH UX PyHKIMH. CocCTaBieH-
Has TaKUM 00pa30M CTPYKTYpHasl cxema JaeT BO3MOXHOCTh pa3pabOTUYHKy BbIOPATH
ONTUMAJIbHYIO CTPYKTYPY NEepeaaTUnKa, ONpeIesIuTh KOJMYECTBO COCTABHBIX YaCTEH
U TEXHUYECKHe TpeOOBaHMsS K HUM. PaccMOTpHM KpaTKo Ha3HAUYE€HHUE OTIEITbHBIX
AJIIEMEHTOB CTPYKTYpPHOM CXEMbI IIepeiaTunKa, MpuBeIeHHOM Ha puc. 1.

Bo3sbyagut enb

(Ar) BK vy ym BYM A
1 2 3 4 5 6 7
S(t)o—p ™~ =[> > fo =l> =I> :D >
<] 8 >
wuri

Puc. 1. CtpykTypHas cxema paauonepeaTiuka:

1 — Bo3OyauTeNb; 2 U 4 — MPOMEKYTOUHbIE KACKAbl YCHIICHUS] MOUTHOCTH; 3 —
YMHOKHTEJIb YaCTOThI; 5 — MPEJOKOHEYHBIN KACKaJ YCHJIEHHUS MOLIHOCTH; 6 — OKO-
HEYHBIN KACKaJl yCUJICHUSI MOUTHOCTH; 7 — aHTEHHA; 8§ — HICTOYHHUK AJICKTPOITUTAHUS

DJIeMEeHTHI CXEeMbI, KpOME BO30YAUTENS, OTHOCITCS K T€HEpaTopaM C BHEUIHUM
B0o30yxneaneM (I'BB), u 11000i1 13 HUX BKJIIOYAET B ce€0s1 aKTUBHBIN d7eMeHT (AD),
cxemy anektporutanus (1) u konedbarenpHyto cucremy (KC). B Tpan3ucTopHbIX

paguorcpeaaTinKax 4dame BCCro B Ka4CCTBC KO0JICOATENbHBIX CHCTEM IMPUMCHAIOTCA
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I1-, T'-, T-o6pa3ubie GUILTPHI, TAK KaK OHU YAOOHBI JIA COTJIACOBaHUS Roxpy. (9K6uU-
8aleHmHoe CONPOTUBJIEHUE KoJieOaTeNbHOU cUCTeMBI) U R,(compoTuBiIeHUEe Harpys3-
KH) ¥ UMEIOT BBICOKUN KO3(PPHUIMEHT MOJIE3HOTO ACHCTBUS, YTO SBISICTCS OJHUM U3
OCHOBHBIX TPEOOBaHUM MPH MPOEKTUPOBAHUH T'€HEPATOPOB.

1.1. Pacuet 0000111€HHON CTPYKTYPHOM CXEMBI

Pacuer paagunonepenarurka BeJETCS OT Mepearolleid aHTeHHBI 10 BO30yaUTeNs
(aBTorenepatopa — Al'). MeTtoauyeckue peKOMEHAAIIMM MOKa3bIBAIOT IOCJEI0BA-
TEJIBbHOCTh PACYETOB U 0OOCHOBAHHE MPUHATHIX PEUICHUN HAa KOHKPETHBIX IUppax.

Ha puc. 2 npexacraBnena 0000IIeHHAs CTPYKTypHasl cXeMa paauornepeaaTdnKa.
Ot natymka 3ByKOBOro curiaiga 1 curnan nocrtynaet yepe3 HY ycuiurens 2 Ha 4da-
CTOTHBIM MOJIYJISITOP B aBTOTE€HEPATOpPE 3, yepe3 COrnacyomnuil SMATTEPHBINA ITOBTO-
puTenb 4 MojgaeTcs Ha KacKajpl YCWICHHS S...7, ¢ BBIXOJAa OKOHEYHOIO Kackazaa 7
CUTHaJ MOCTYNAeT Ha aHTEHHY § uepe3 BOJHOBOJ WJIM pajuoKadenb. AHTEHHA 8 u3-
ayyaeT BU konebaHus B IpOCTPaHCTBO, CO3/1aBas B 3a/laHHOM pailoHE HEOOX0IUMOE
AJIIEKTPOMArHUTHOE I10JIE.

Mo MY (YHY) Al arl yYm rnym BYM A
1 2 3 4 5 6 / 8
D — D M e > > D > I> > I> >
<« 9 >
nri

Puc. 2. CrpykrypHas cxema UM nepenaruuka:
1 — MukpodoH; 2 — HU3KOYACTOTHBIN YCUIIUTEIb;, 3 — aBTOT€HEPATOP C YaCTOT-
HBIM MOAYJIATOPOM; 4 — SMUTTEPHBIN MOBTOPUTEND; 5 U 6 — KacKaabl yCUJICHUS; 7 —
OKOHEUYHBIN KacKal;, 8 — aHTEHHA; 9 — UICTOUYHMK DJICKTPONUTAHUS

MeTtoauka pacyeTa 3aKJII04aeTcsl B pacyeTe OT OKOHEYHOI0 Kackajga 7 K MCTOY-
HUKY curHaia — Mukpogony 1. [IpeaBapuTenbHO pacCUUTHIBAIOTCS KOIDPUIIUEHTHI
YCWJIEHUS U 4acTOThl KackanoB. Ilopsnok pacuera mperycMaTpuBaeT HEOOXOAUMOE
KOJIMYECTBO OIEpalui, MOKa3bIBaTh WX B MOSICHUTEIBHON 3alMCKE HE CIEAYET, J0-
CTaTOYHO YKa3aTh OKOHYATEJIbHBIM PE3yJNbTAT PAcCyeTOB, YTOYHEHHYIO MPUHLIMIIH-
AJIbHYIO0 AJIEKTPUUECKYIO CXEMY U CHeLM(PUKAIIHIO.

Metonnka KypcoBOro MPOEKTUPOBAHUS BKIIFOUAET CIEAYIOIINE ITAIbI:

1. IlpenBapuTenbHBIN pacyerT:

- 0000IEHHOM CTPYKTYPHOM CXEMBI;

- OKOHEYHOI'0 KacKaza;

- IPEJOKOHEYHOI 0 KacKaja;

- BTOPOr'0 YCHUJIUTEISI MOILIHOCTH;

- IEPBOT'0 YCWJIMTEIS MOIIHOCTH.

2. PacueTr HU3KOYaCTOTHOTO TPaKTa:
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- BBIOOp MUKpO(OHA U YCUITUTETIS.

3. DIIEKTpUYECKHI pacyerT:

- aBTOT€HEpATOpa ¢ yIpaBJICHUEM YaCTOThHI HAa BapUKare;
- MApaMETPOB KOJI€OATEIBHON CUCTEMBI;

- LIETI1 CMEILIEHUs BapUKara,

- LIeTI1 MUTaHUS aBTOTeHEepaTopa;

- YCUJIUTENIed MOIITHOCTH;

- SMUTTEPHOTO TTOBTOPUTESL.

4. Pacuet konebaTeabHON CUCTEMbI OKOHEYHOTO KacKaja.
5. Odopmnenne paboThl, TOATOTOBKA YEPTEKEH U TOKIAAA.
6. Cnada KypcoBOil pabOThI Ha PEIICH3UPOBAHMUE.

7. [lybnuunas 3amura KypcoBoil paGoThI.

1.2. PacueT OKOHEUHOIrO Kackaja

BrIxogHas MOITHOCTB OIIPEACIISIETCS 10 CIIeAYIoIIeH dhopmyite:
Pa

p A
Nd1pc , (1)

BbIX.OK

rae e — KO2(PPUIIMEHT mepeTadun MOIIHOCTH KOJIeOaTeIbHOW CUCTEMBI,
Mo

B YCUIIMTCIIBHBIX KaCKaJdax IICPCAaTYHUKOB, yTOOBl HCKIIOYUTH BO3MOKHOCTH

¢ — xoadpULMEHT nepegaur MOUTHOCTH (PHUIIBTPYIOUIEH CUCTEMBI.

CaMOBO30Y>KIeHUsI, 0OBIYHO UCIOIB3YIOT TPAH3UCTOPHI, UMEIOIINE OOJBIINE 3aMachl
110 TPAaHWUYHOU YaCcTOTE U paccernBaeMoil MomHoCTH. [Ipu BeIOOpE TpaH3UCTOpA, Jalle
BCET0, 33JIal0T CJEAYIOIINE YCIOBUS:

03f< fy< f3(2)

PBbD( ~ ZPK.mp' (3)

rne fo — pabouas wactora; fy — rpaHuYHas yacrora mepegadu TOKa MO CXEME C
06IJ_II/IM OMUTTCPOM; P[(.cnp — MAaKCUMAJIbHO AOITyCTUMAasA MOHIHOCTb paCCCHBAHHA Ha
KOJUIeKTOpe (crpaBouHast); Pg,— BBIXOJHAs MOIIHOCTb, KOTOPYIO HEOOXOIUMO IO-
JIYYUTb B BBIXOAHOM KacCKaJic. HpI/IHI_[I/IHI/IaJ'IBHaSI CXEMa KacCKaja IIPCJACTaBJICHA Ha
puc. 3.
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c25 122 £23
Usbix

czz Cc23 c24

Puc. 3. HpI/IHHI/IHI/IaﬂBHaH CXEMa OKOHCYHOI'O KaCKaaa

Uex

JUid panpHEHIIero pacuera HEOOXOAMMO 3HATh CJIEAYIOUIME XapaKTEPUCTHKU

AKTUBHOTO AJIEMEHTA [8]: rpaHUYHasl 4acTOTa — fT; MAaKCHUMaJIbHO JOITYCTUMBIN TOK

/ /

0a3pl — ' bmax , MaKCHUMaJIbHO ,Z[OHYCTI/IMBIﬁ TOK KOJUICKTOpPA — K max , MAKCHMMAJIbHOC

UKQmax,qon
HAIIpsHKCHUE KOJIJICKTOP-OMUTTED — » EMKOCTb KOJUICKTOPHOI'O II€pexoaa —
K , IOCTOsAHHasdA BPEMCHHU LCIIN O6paTHOI7I CBA3H — TK , IOCTOsAAHHAA pacc€uBacMasi

Lo, CTaTUYECKUH Kod(-
t

P
MOILHOCTb — K% ; MHIYKTUBHOCTH SMUTTEPHOTO BHIBOJA —

(bUIMeHT TiepeIayuu Mo TOKy — s TeMIepaTypa rnepexoaa —
Ecnu tpansucrop yaosieTBopsieT yciaoBusM (2) u (3), TO MOXKHO MPOJOJIKATH
pacuer. B mpoTUBHOM cily4ae CTOUT BBIOpATh APYTYIO MOJIETh aKTUBHOTO JIEMEHTA.
[Tocne BbIOOpa TpaH3UCTOpaA ONPEACHSIOT KOIPHHUIIMEHT YCUIICHUS, KOTOPBIM
MOJKHO TMOJY4YUTh Ha HeM. J[Jis 3TOro BBIMOJHSAIOT pacueT mo dopmyiaam (4)-(23).
HanpsbxkeHue MCTOUHNKA MUTAHUSI BHIOUPAETCS U3 CIEAYIOIIETO YCIOBUSL:

EK J UKS. Max.,aon/ 2 (4)
ﬂ =1
KoadduimeHT HanpsskeHHOCTH MOXKHO 3a/1aTh PaBHBIM Ey , HA OCHOBaHUU
ATOTO BHIOMPAIOT BETUYUHY UK.

Tox nepBo¥ rapMOHUKH ONIPENIEISIOT 10 (hopmyJie:
[ = 2h

E

« (5)

B ycwimrenpHbIX Kackagax i nonaydeHus mMakcumanbHoro KIIJ[ mpu makcu-

6 =90

MaJbHOW MOIIHOCTH 33J1al0T YTOJl OTCEYKU (HOpMUpOBaHHbIE KOIPPUIIUEHTHI

psana @ypbe it 3TOTO yria:
¥;,=05.y,=032. a,=05. q,= 0,32.
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Toraa aMILIUTyaa UMITYJIbCOB TOKa KOJUICKTOPA HAXOAUTCS, KaK:

I _IK'I

" g = al max | (6)

<
IIpy 3TOM JOJKHO BBITOJIHATHCS HEPABEHCTBO v < I max.jon ,
YuureiBas, uto kodhPULMeHT nepeaadn mo ToKy Ha pabodel 4acToTe paBeH

_fr
s
°, (7)
OTIpE/IETISIIOT MAaKCUMaJIbHBINA OA30BBIN TOK:
/ b. max = M'
l 18 IE.Max < IE.Max.,qn' (8)
KpyTusHy no sMuTTepHOMY MEPEXOly HAXOAT 1O (hopmyIie
_ 4254,
" 1+366490°1, " g)
Tok 6a3bl /s ONPENEIAIOT 10 BXOJHOM Xapakrepuctuke. [lociie 3Toro Haxomsr

3Ha4YCHUA COHpOTHBHGHHﬁI
- COIIPOTHUBJICHHUC OMHUTTCPHOI'O IICPCXOJa:

1
fy=—;
% (10)
- COMPOTHUBJICHHE PEKOMOWHALIUN:
b
S (11)
- OMHYECKOE COITPOTHBIICHUE Oa3bl:
- T
=4
Ce. (12)

I[anee OIPCACIIAIOT XapaKTCPHBIC IJIA 3TOI'O TPAaH3UCTOpPaAa YaCTOThI:

f — fTQLr .
s~ v
¥ (13)
- fr.
’ B (14)
f. =(1,6...1,8) Yf,. (15)

J171s TOTO 4TOOBI OKOHUYATENIBHO YIOCTOBEPUTHCS B TIPABHILHOCTH BHIOOpA TpaH-
3UCTOPa, HEOOXOIUMO MPOBEPUTH yCI0BHUE (2):

fﬁ< fo< fy< fr< 1,
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Puc. 4. [IpoBepka 4acTOT BHIOPAaHHOTO TPAH3UCTOPA

v

[Tocne npoBepKH OCYLIECTBISIOT pacyeT MmapaMeTpoB:
_(1,3..1,5 K, 4Yf,

yC - ’
fo1S & ) (16)
fer = v
re 1+ B, (17)
KQ = ﬂ = 900 =1.
8,, 90 (18)
951, =90° + 0, 25 Lbrctgyc (19)
£ o= fria(6 ) .
N 8n(ry+r+wlf)
(20)
Torna ko3pUIMEHT YCUICHUST HaXOAT 10 (opmyJie:
_XFE le
K, = 37y
ml w (21)
MomHOCTh, KOTOPYIO HEOOXOAUMO MOAATh Ha BXOJ] KaCKa/ia, COCTABIISIET:
P%IX K
PBX.OK. = Tﬂ‘
P (22)
Ha BbIXO/1€ IPEIOKOHEYHOTO KacKa/ia JOJIKHA OBITh MOJIy4eHa MOITHOCTh:
P = PBX.OK
BbIX.MPOK
Nee (23)

rae Nie KO2(pGULIMEHT MOJIe3HOTO AEHCTBUS KOJeOaTEILHON CUCTEMBI.

[IpeaBapuTeNbHBIN pacdeT OCTAIBHBIX KAacKaJoB (MPEIOKOHEYHOTO, a TaK XKe
MIEPBOTO W BTOPOTO YCWIJIMTENIEH MOIIHOCTH) OCYIIECTBIIICTCS aHAJIOTHYHO IO (op-
mynam (1)-(23).

2. PACHET HU3KOYACTOTHOI'O TPAKTA

MukpohoH BBEIOMPAIOT MCXOAS U3 3aJaHHOTO JHANa30Ha MOIYJHUPYIONINX Ya-

CTOT. HCO6XOIII/IMI>IC AJIs1 pacdeTa XapaKTCPUCTUKU: YaCTOTHBIN Juaria3oH,; HOMH-
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HAJIbHOC COIIPOTUBJICHUC, YYBCTBUTCIBHOCTL XOJOCTOI'O XOJa Ha YaCTOTC IKFH,

CTAaHJAPTHBIN YPOBEHb LIIyMa Ner-

PCKOMCHI[yeTC}I BI)I6HpaTI> HOMHHAJIBHOC COIIPOTHUBJICHUC HAI'PY3KH B HCCKOJIb-

KO pa3 BBIIIE€ BBIXOJHOTO COMPOTHUBICHUSI MUKpodoHa. [Tpu R, =K, 3a/1aeTcs MoJy-

qaeTcsl PeXUM, OJIM3KUNA K PEKUMY XOJIOCTOTO XO0/1a, HO MPHU 3TOM HAIpPSHKEHUE Ha
Harpy3Ke OKAa3blBA€TCs IOYTH B JBA pas3a BhIIIE, YEM B PEKUME COIIACOBAHHOIO
BKJIIOUEHHUsI. B maHHO# paboTe B KauecTBE HArpy3Kd PEKOMEHYETCS MCIOJIb30BATh

MUKPO(OHHBIN yCHIINTENb. Toraa HalpsHDKeHUE Ha Harpy3Ke COCTaBJISIeT:
N

U,=102 /R AR.
P

H

— 2
MomHOCTh, OTAaBacMas B Harpy3Ky: =03V, /R,,

VYuuthiBas, 4To JUIsI MOAYJISATOpa HEOOXOAMMO MOJIYJIMPYIOIIEe HampsHKeHHE
Ug =2 , Heo0xoanuMo BbIOpaTh yeunutenb HY ¢ ko3 huuneHTom ycuieHus:
U
K,=204g—-2
U
H Ll
VY BBIOpaHHOTO ycwinTens (AOIyCTHMO HCIIOJIB30BATh YCHUJIMTENN HAa OCHOBE
CHELMATU3UPOBAHHBIX MUKPOCXEM) JOJDKHBI ObITh M3BECTHBI MapameTphl: Kodhdu-

K .
IUEHT yCUJIeHus — ¥; moTpebiseMblii TOK — I"OT; HaNpsDKEHUE NMUTaHUS — Er ;

BXOJHO€E COMPOTHUBIICHUE — Re ;9aCTOTHBIN auanazon — F .

3.2JIEKTPUYECKUI PACUET KACKAJIOB

3.1. Pacuer aBTOr€Heparopa

Cxema aBToreseparopa npuseneHa Ha puc. 11. s peanuzanum aBToreHeparo-
pa UCIMOJIB3YIOT aKTUBHBIE AJIEMEHTHI (TpaH3uCTOphI). [ pacuera TOKHBI ObITh U3-

BCCTHBI CIICAYIOIMIMUC ITapaMETPhI: T'paHUYHAA 4aCTOTa — fT, MaKCUMAaJIbHO JOITyCTH-

Uéamax o - i
MOC HaHpH)KeHI/IC 6333-3MI/ITT€p — A , MAKCUMAaJIbHO )IOHyCTI/IMBII/I TOK KOJIJICK-

U
TOpa — IkmaX; MaKCUMaJIbHOC HAIPSDKEHUE KOJUICKTOP-OMUTTEp — — KaMaxAdN - eMKOCTD
C . PKCI'Ip .
KOJUIGKTOPHOT'O mepexojla — ~K; MOCTOsSIHHasA pacceruBaeMasi MOIIHOCTb — ; UH-

JYKTUBHOCTb 3MUTTEPHOTO BBIBOAA — L3; CTaTUYeCKUH KO3 UIMECHT Tepeadu I1mo

L

TOKY — hZ1; TeMIlepaTypa nepexoja — n; MOCTOSIHHAsi BpEMEHH LEeNMu 00paTHOM CBS3H

T,

— fk,
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Lr

T

Puc. 11. [IpynuunuansHas cxeMa aBTOreHeparopa

KpyTu3Ha nepexoaHoil XapakTepuCcTUKU Onpeaessercs no Gopmyie:
S=p 85’
rjae ff — KoappuuueHT nepenayu no TOKy Ha 4acTOTe reHepaluu;

S _ KpyTH3Ha 110 0a30BOMY MEPEXOTY;

.-
fo _ KOX(PGUITUEHT Mepeiayul Mo TOKY; (24)
=€
K — OMHYECKOE COIPOTHUBIICHHE 0a3bl; (25)
S - 42,54 o
14366907, _ KPYTH3HA 110 SMUTTEPHOMY MTEPEXOTY. (26)

B ABTOrcHCpaTopax I IHOJYyYCHUS BBICOKOHM CTAOMJIBHOCTH YaCTOTHI PCKOMCH-

JyeTCsl BHIOUPATh PEIKUM C =10 3a7aB TOK MEPBOM TapMOHUKU KOJIIEKTOP-
HOT'O TOKA, HAXOJIAT:
B
Sn _ COIPOTUBIICHUE PEKOMOWHAIINY; (27)
S - 1
s+r _ KPYTHU3HY 110 0a30BOMY IIEPEXO1y; (28)
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S=p4S5
1

[y=—
S

— CONPOTHUBJIEHUE SIMUTTEPHOTO IEPEXOAA.
['panuyHas yacToTa 1o KpyTHU3HE:

frt
o=

KPYTU3HY NEPEXOTHON XapaKTEPUCTHKY; (29)

(30)
[Ipu BBIMONTHEHWM yCiIOBHS (2) MOKHO CUMTATh BBIOPAHHBIN TPAH3UCTOpP He-

WHEPUUOHHBIM. B Takom ciydae mjig pacuera aBTOT€HepaTopa MPUMEHSIOT TpeaJio-
KEHHYIO HUKE METOIUKY.

Br16upatoT HanpskeHUue UICTOYHHMKA MUTAHUS:

U xaodddpn

3anator yron orceuxu, Harmpumep, & =80° torma

coB =0,174

a,(0) = 0,286, a,(6) = 0,472,

Vo(6) = 0,236, y;,(8) = 0,390;

F.(8)=1,5 F,(0) =11, F.(6)=77.
MakcumanbHO JOIMyCTUMBbIE KOA(P(ULIMEHTBI 0OpaTHOU CBSI3U:

f = -4m=c  (B);

S,
k = wq: 6);
UKO
24P,
k = ——Kmxyr (g
P S‘-U ()

(31)

Takum 06pa30M, HaunOoJsee xKecTkue TpeboBaHus 1o KodpduireHTy odpaTHon
CBSI3M OMPECISIIOTCS BEIWYUHOM, JJIT KOTOpPOM TOJNy4eHHBIH KodhdumueHnt —
HaWMEHbIIMN. B nanpHEHIMX pacdeTax UCIOIb3YIOT HMEHHO 3TOT KO3 PUITUEHT.

[TapameTpsl, XapaKTepU3YIOIMIUE PEKUM PabOThI, OMPEACISIOT MO CICTYIOITIM
dbopmynam:

1. AMIUTMTY 1A HANPSKEHUS BO30YXKICHMUS:

32
2. AMIIHMTYIa KOJUIEKTOPHOTO HAIPSKEHUSL: =
=Y.
k (33)
3. AMIIMTY1a NEPBON FAPMOHUKH KOJIEKTOPHOTO TOKA:
Ik =SUgYs; (34)
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4 BricoTa HMITYJIbCOB KOJIJICKTOPHOI'O TOKaA:

ey = SU 5 H1-cosb); (35)
5. IHocTOSAHHEBIN TOK KOJUICKTOpPAa U IMOCTOSHHBII TOK Oa3bl:

Ixg = SU Y, (6); (36)

I ko

\/hZ‘l SMIN L-hZ‘l SMAX (3 7)

6. MaxkcumanbHOE 00paTHOE HAMPSKEHUE MEXITy 0a301 U SMUTTEPOM:
U somax |Uy_

U gamax < U pamaxgom (38)

7. Mor1HOCTB, OTaBaeMast IENbI0 KOJUIEKTOpa:

P,.,=0354,,Y,s (39)

8. Mo1HoCTb, pacceusaemas KOMIEKTOPOM:

Fepac =05,

Peows<P . (40)

JUtst mosydeHusl 3aJaHHOTO peXHma padOoThl aKTUBHOT'O 3JEMEHTa TpedyeTcs
KOJUIEKTOPHAsl Harpy3Ka ¢ CONPOTUBIIEHUEM:

U
Ris = —"2.

I (41)

3.1.1. PacyeT nmapameTpoB KojeOaTEILHON CUCTEMBI

Crenyromum marom Mpou3BOISIT pacyeT MapaMeTpoB KoJeOaTeIbHON CUCTEMBI.
[To 3amanni0 HEOOXOAUMO paCCUUTATh YaCTOTHO-MOYJIUPYIOIIUM aBTOreHeparop. B
TaKOM ClIy4ae B KOJeOaTelbHbIN KOHTYD, Ha KOTOPBIM Harpy>kKeH aKTUBHBIN JJIEMEHT,
JOJDKEH OBITh BKIIFOUEH JJIEMEHT, TapaMeTpbl KOTOPOTO 33/Jaf0T BUA MOIYJISIIANA —
BapuKarn. BeiOop Bapukamna mpou3BOIUTCS MO CIPABOYHBIM MapaMeTpaM: TPaHUIHOM
4acToTe U JOOPOTHOCTH.

f,

U -
Bapukan xapakrepusyeTcs CIEAYIOIMMM IlapamMeTpamu:  COP — odp.max.  cip!

K Cg

UtoObl yOeauThCcsi B MPaBUILHOCTH BHIOOpA BapuKama, MPOBOIST CIETYIONTUE
BBIYHCIICHHUS

_fcanDcn;
Q. uf
Qpes = —2—2,
pa6 76
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EBoginazLU . )
Eg <U.

Q6> Q-
Heo6xoaumMoe yCaoBHe BBITOIHACTCS, €CIIH pa6 e

DKBUBaJICHTHAs cXeMa ABTOTI'CHCPATOPA IIPUBCICHA HA PUC. 12.
. .

3

O

L2

Puc. 12. DxkBuBaneHTHas cxeMa aBTOreHepaTropa

EmMxocTh konebatensHol cuctemsl (KC) BeIOHpaeTcs cleayomuM o0pa3oM:

ol = (.50, A

L= !
K (znqﬁ))zl'ckc.

HNanee naxoaat ko3 duiuent BxatoueHust KC B 1ienb KoUIeKTopa:

NHIyKTUBHOCTD KOJIE€OATEIbHON CUCTEMBI:

Preanz = /
KC :
Ly = Lc YPreans
L= Ly~ L
C3=Cyc ~ Cp
p,=1.
)
__Cs
PTc+c )
3" ¥B — k03 (ULUKEHT, YUIUTHIBAIOIINI apallJieIbHOE BKIIOUEHUE BapU-
kana B KC;
Ug, =Us = U.(1-k,.)
0 — BBICOKOUYACTOTHOE HAIPSKEHUE HA BapHUKaIie;
U.QBJ EK + QDB - U f0
— MOJYJIMPYIOIEE HU3KOUYAaCTOTHOE HAIPSKEHNUE;
Qusl

Q. =
¥ Qued $Q

— nobpotHocth KC ¢ ydyeroM noOpOTHOCTH Bapukama Ha

Q. =100...120;

paboueii yactore, rae
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5, =

Qx _ 3atyxanne KC ¢ Bapukanom.

BemectBennsie cocTapistonue mpoBogumocteit AD B [1-00pa3Hoil cxeme 3a-
MEUIEHUS:
G = 0; Gus= Syt ) GA3; Gya _ IIPOBOJMMOCTh NOTEPh B AD, NMpUBEIECH-
Has K ToukaM K-D;
1
€, @t
W ke — XapaKTEPUCTUYECKOE COIIPOTHUBIICHUE.

p=

ComnpoTuBIiieHHE HATPy3KU R, Gy BBIOMpaIOT nopsika 1kOwm, Torna

o, = pZTPAH.B’ G, o+ pZTPAHS‘ Y5, Yo + 6y,
1

OH:(SH-

MOIIHOCTh Ha HATPY3KE: Fr=03,, GRP , < o,

3.1.2. Pacuer uemnu cMelieHus: Bapyukara

OKBHUBaJICHTHAs cXeMa I CMCIICHHWA BapUKalla ITPUBCACHA HA PHUC. 13.

g™ j_ .

= Lim2

Puc. 13. DkBuUBaneHTHas cxeMa LI CMENIEHUS BapuKamna

g = 3.5 ) i

— TOK ACJIUTECIIA, 06eCHqu/IBaIOH_H/H/I 3a1aHHbBIN pe)KI/IM.
pa=Yio"Ys s Us . o, RSB
! gen ! gen (R, + Rs) W

PaznenurensHblii koHneHcarop Cpy, TOAKIIOYAEMBIA K UCTOYHUKY MOIYJIUPY-
fouiero HanpsbkeHus: Uo, BBIOMPAOT COrIacHO YCIOBHIO:
SRt R+ R, R H2nF,, ‘Cp)
2nfF, R, R,

Cro
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brnokupoBounbiii kongeHcaTop C’grz COOTBETCTBEHHO BBIOMPAIOT COTIIACHO

YCIIOBHIO:
1

1
Ceno> Q.9

sudT
Pasnenurensueii Kouaencatop Cp;, BKIIOUEHHBIA Mexay Koiiekropom u KC,

>>
BBIOMPAIOT UCXOAS U3 YCIIOBUS Crs >> Cpap.

3.1.3. Pacuer uenu nutaHus aBTOr€HEpaTopa Mo MOCTOSHHOMY TOKY
OKBUBAJICHTHAs CX€Ma LENU NUTaHUs aBTOI€HEpaTopa MO MOCTOSHHOMY TOKY
IIpUBEICHA Ha puc. 14.
25..50
R3= 7( ) :

B nepByto ouepens 3a1al0T COMPOTUBIICHHUE S
ComnpoTuBiieHHE AEAUTENS JOJDKHO YIOBJIETBOPATH CIEAYIOIIEMY YCIOBHIO:

(100..200) X2< R, < (3..5)R3

oOecrieyeHus: BHICOKOM JOOPOTHOCTH KOJIEOATEIbHOM CHUCTEMBI, a TIpaBas — TEPMO-

, IIpx 3TOM JICBAsd 4YaCTb HCPABCHCTBA CIIYKHUT IOJIA

cTa0WIM3alii.
3a1a10T CONPOTHUBIICHUE JASTUTEISA Rﬁgg l
7 5o = ko /! Bo-
[TocTostHHBINM TOK 6a3bl paBeH

[V = +
[TocTOSIHHBIN TOK YMUTTEPA PABEH la0 = 150 {1+ Bo)-
Homunan pesuctopa R2 onpenensercs mo ¢popmyie:

T |
Ex—Eg- IEUR,qen_ PE

Rl= R2 R :

Torma conpoTHBIIeHNE R2= Ry,

g

Puc. 14. DxBuBaneHTHas cxeMa [IeNU MUTaHUs aBTOreHepaTopa
Emkoctb koHneHcaTopa Ceyi HAXOAST U3 CIEIYIOIUX YCIOBUI:
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M2 fy mw u

rJie JeBas 4acThb HEPaBEHCTBA CIYXKUT JJisi oOecrieueHus HeoOXoaumon ¢Guib-
Tpaluu KojebaTelIbHON CUCTEMBI, a TIpaBasi — JIJIsl yCTPaHEeHUs IPEPHIBUCTON reHepa-
1107078

3a1ar0T 3HaUYEHUE R3YCYy, Y3 4Ero U ONPEeNIEIaIOT BEINUNHY C¥a-
Jlanee pacCUMTBHIBAaIOT HOMUHAJIbI OJIOKUPOBOYHBIX 3JIEMEHTOB:

P .~
L4>> — C'py > —n—.
mfy 2 ey

3.2. Pacuer nepBOro yCWJIUTEIS MOITHOCTH
9KBI/IBaJ'ICHTHaSI CX€Ma MEPBOr0 YCUIUTENS MOIIIHOCTH MPUBEAECHA HAa puUC. 15.

& Enum _Dj_

Cig

1

|—.mm.—- Usbix

Cpd
Ulax O—'

== Cf = C7 = Cd

Puc. 15. IlpuHnunuansHas cxema NepBOro YCUIIUTENSE MOUTHOCTH

B npenpiaymux mMyHKTax JOJDKHBI OBITh PACCUMTAHBI CIEIYIOIINE MapaMeTphl:
HaIpsKEHUE NMATAHUS Exi ko3¢ PULIMEHT nepeiayu 1Mo TOKYy Ha pabodei yacToTe B
S

KpyTH3Ha 110 SMUTTCPHOMY IICPCXOAY ' COIIPOTHUBJICHUE DMUTTCPHOIO Iepexona

o COMPOTHBIICHHE PEKOMOMHALNK |’ OMHYECKOE COMPOTHBICHHE 0a3bI ¢ rpaHnyY-

fs.

Pacuer BbIXOAHOM LIENU TPOU3BOAUTCS B CIEIYIOLIEN MTOCIEI0BATEIBHOCTH:

Hast 4aCTOTa 110 KPYTU3HC

1. OmnpenensOT aMIUTUTYAY KOJJIEKTOPHOI'O HAMPSHKEHUSI, COOTBETCTBYIOIIETO
KPUTUYECKOMY PEXKUMY:

X 8
U= «30.5+051- )#@qu
n 1

2. OnpenensioT aMIUIUTYy ePBON TAPMOHUKH KOJIEKTOPHOIO TOKA:
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/ =2LH'
KTy

Kkp

3. Onpezxen;noT IMOCTOAHHYIO COCTABJIAIOUIYIO TOKA KOJIJICKTOpPA:

_Qy )
IKO - Lv;(p
a,
1
IKmax = O'— LvKOf
4. OmnpenenstoT BHICOTY UMITYJIbCOB KOJIJIEKTOPHOTO TOKA! 0
5. Omnpenestor MoTpedIIeMy0 MOITHOCTb: PO = EK l—VKO"
n = A.
. P’
6. KILI: 0
Pooc = Po= P P < Proaor
7. MouHocTs pacceuBanus: P 0 17 pac maxzor
U2
R3KE = AL .
2\R

8. DOKBHBaJICHTHOE COIIPOTHUBJICHUC KOHHGKTOpHOﬁ Harpy3KHu:

,Z[anee IIPOBOIAT pacucT BXOHHOﬁ OCIIM:

[5 = E Y X .
1. Ammmryra Toxa 6assr: X = 1T N 6)Rn fr Lisk B ()
_ ko.

!

I 50 B
2. TOCTOSHHBIU TOK 0a3bl: 0

. = + /0
3. TIOCTOSTHHBIA TOK SMUTTEpA: la0= ko I 50

<(R
[Tocne pacyeTa HEOOXOUMO MPOBEPUTH BHITIOJTHEHUE YCIOBUS ( ”"”) ( ”"”)'
; 2
oo§+ 1oors) 14250 Y
=(50"y 303) a/pm =L
o I5Yo(rt = 6) oot

rac ,

MakcumaiibHOE 00paTHOE HampsiKeHue 0aza-IMUTTEP:
1 5(1+c0s8) R 45, . i
Ry
1+ (By/B)

BXOI[HOC COIMIPOTHUBJICHHC KAaCKa/a:
L
- 3.
Laxos - LE +—,
X

‘Ugawfax‘ =
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1. .
lexos = nyl +y,(8)2n fTCKARS) ry+ryly

Roce = ;(;rnh (14 14(6)) BTl Foew *+ R aon1- 11(0)].

AKXTHBHas COCTaBJAIOIIASA BXOOAHOI'O COIIPOTUBJICHU !

R
— BX03
Rox = gt —— -
14360 Y4
n/ B
PeakTuBHas cOCTaBISAIONIAs BXOJHOTO COMPOTHBIICHUS:
B/
Rsxoaa 7/ BE}J
Xpx =21 'E)Lv-axoe_—/z‘
1+3%0/ 4
n/ B
- 2
BxonHas MOIIHOCTD: Pox = 0.5/5R,.
K = Pasix
P .
KoadduimenT ycunenus mo MOIHOCTH: Pex

B kauecTtBe (hunbTpa UCHOIB3YIOT CUCTEMY M3 ABYX CBSI3aHHBIX KOHTYPOB (CM.
puc. 16).

Q1 Q2
R, ==XI ——X2 =—=X3| Rpxen

Puc. 16. Cxema dunbtpa

JIsist manbHEHIMX BBIYMCICHUHN 3a7al0T HArpy>KEHHYIO0 U HEHArpy>KeHHYIO J100-
poTHOCTH ( Q,n QHEH).
Rs

R

MUHHMMAIBHOE CONPOTUBIIEHHE HATPY3KH:
Jlns corylacoBaHMss HEOOXOIUMO, YTOOBI CONMPOTHBIICHUE HATPY3KH OBLIO PABHO
R g% =ry+r>R .
COTIPOTHBIICHHIO CIEAYIONIETO Kackaaa: = 16X &K=V R

Pacuet napameTpoB QuiibTpa NpoBOIUTCS 110 GOpMyJIaM:

L RO=JR.Ry;
X1_RSO+RCP'
2 Q* -1
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X3= RHO+ RCP.

3, Q-1
X2 = X1X3;

4. Rep

5. 1= X1+ X2,

6. P2= X2+ X3.

g=VPIP2.

JI0OpOTHOCTB pacCYUTaHHOTO PUILTpA: X2
n=1—ggﬂ_
KITJ ¢punprpa: Qux
PacdeT HOMUHAIOB 3JIEMEHTOB (DUIIBTPA:
1 1
C6,4, = C6—Cy = -c,CC,, = =——
o oy o 211 f, X2
€8, =Cl=—~ 110=_2; j11= P2
2 X 3 211 1y 21T 1y
Pacuer 6JIOKI/IpOBOLIHBIX " Pa3CIINTCIIbHBIX 3JICMCHTOB!
5 5 5 5R,
Cpd= ; C10=——; C9= ; L9= :
R, 21 f ler 21T 1y R,2m f 2 f,

3.3. Pacuet SMUTTEpHOTO NOBTOPUTEIIS

Cxema 3MUTTEpHOTO TOBTOPUTENS TPUBEICHA HA puc. 17.
B nepByro ouepear pacCUMUTHIBAIOTCS CIEAYIOUIME XAPAKTEPUCTUKU aKTUBHOTO

DIIEMEHTA!
R
Iy - fc_a
- OMHYECKOE COMPOTHUBIICHHE 0a3bl: K
= ot .
- CONPOTHUBIICHUE PEKOMOUHAIINU: A
ot
. _ fy
- koa(ddumeHT nepeaadn Mo TOKy Ha pabouei JyacTore:
S= B
. y+r
- KpYTH3HA MEPEXOTHOMN XapaKTePUCTUKU:
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L6 L7

IHFWVI/—WWI’ Usbix
i ——

Puc. 17. [IppunuunuansHas cxema 3MUTTEPHOTO TOBTOPUTENS

Conporusnenne R8 u conpoTUBIEHUE AETUTENS BEIOUPAIOT HCXOAS U3 YCIOBUMA:

(25..30)
S ' R,=(3.543

BxoaHoe compoTHBiICHHE SMHUTTEPHOTO TMOBTOPHUTENSI OMPENEeTCS CISAYIO-
UM 00pa3oM:

RS =

Re‘xan:(Rt)eﬂ 6x)
R, = Faen Haca
Ren~ Reos

R@(="A’+(1+B)(fx 1(rs + Ro) I Ry ).
f3 << Ryr Iy>aq ar

BemunHamu o, ’kvoxmo npeHeopeys T.K. TOorjga Heobxo-

nuMoe 3HadeHue Ry:
poop - (R )RS
o~ Pw =
R3Y1+B) ~ (R~ 1§)
Koaddunment yCI/IJ'IeHI/IH SMHUTTEPHOTO MOBTOPUTEISA:

K, =(1+ ) y Rollfy .
R, + R R, IT-+R,

_ (+ B)(fK IR 1 Ryy)
YR+ B NIR IR
Koaddunment nepegaun mo MOIIHOCTH:
Kr=K, K,
Poix = Pgx K.
Brixo/1HOE CONPOTUBIEHUE IMUTTEPHOTO TTOBTOPUTEIIS:
R+ ry
1+ B

Pacuet snemenTOB 6a30B0Oro ACIINUTCIIA:

Rox=1st

BbIX
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/ ; lgo = ;
50 R, 507 g 41

R7 = E acf? . Rb= —E—R en 172 .
Efs - Rpd - Y R2-R,,

B kadectBe prutbTpa MCTIONB3YIOT CUCTEMY M3 JBYX CBS3aHHBIX KOHTYPOB, pac-
YeT KOTOPOW COBNAAAET C IPUBEICHHBIM B II. 3.2 pacueTOM.

4. PACYET KOJIEBATEJIbBHOM CUCTEMbI OKOHEYHOI'O KACKAJIA

ITockonbKy Bce KacKajbl MepenaTyuka paboTarT B PEKUME C OTCEUYKOH, TO He-
00xoauMBbIN KO3(PhULIMEHT GUIBTpalIUK 00ECTICUMBACTCS TOJIBKO 32 CUET BBIXOIHOT'O
bunbTpa.

OO6mmit ko3P hurueHT GUIBTPAILMU MOKHO HAUTH 110 hopmyJie:

@; = ndn /R,
a1 Pn

rae N — HoMep rapMOHUKY; P1, Py — MOIITHOCTH IEPBOM U N-OM TAPMOHUKH;
a1, oo — koahduiments bepra.

— : - | 2.
ConpoTuBiieHUE HArpy3KH PABHO Z= R+ X, P R«g + X5

0.-P

; :
>

1mockoneKy P X a, TO R,

CrnenoBatenbHO, KOAGQOUIMEHT PUIBTPALIMKA AHTEHHOTO KOHTYpa PaBeH

®, =14, =24,05=2,1.

Heo6xoaumbiii koapduimenT puabTpanuu KojiedaTeIbHOM CUCTEMbI paBeH

rae @ — 3aJaHHbli KO3PGUUKUEHT QUIbTpauu.

JIoOpOoTHOCTH KoJieOaTeIbHONW CHUCTEMBbI, HE0OX0uMast Uil ToJydeHus: Tpedye-
Moro ko3¢ duirerTa GpuibTpanuu:
e

O -1

- s oguHO4HOrO [I-KOHTYDpAa:

)
Q=, /f;
- s caBoeHHoro [1-xoHTypa: n

[Tpu BBIOOpE KONEOATENHHON cHUCTEME HEOOXOIUMO YUYUTHIBATh TO, YTO B (PHIIb-
Tpax, Kak mpaBujIo, 3a7al0T 100poTHOCTh Q<5.
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PI'P
Ne Monynauus Monynsauus Ckopoctb 3ammtHenii | 3agepxka | K-pakrop
Bap. Downlink Uplink JBIDKEHUS | MHTEpBai, | Ay4el, o,
NPUEMHUKA, | O MKC
KM/4

1 QPSK He uccnen. AprymeHT Ya 50 1

2 QPSK He uccnen. AprymeHnt 1/12 100 2

3 QPSK He uccnen. AprymeHT Y 150 5

4 QPSK He uccnen. AprymeHT Ya 200 10

5 He uccnen. SC-OFDMA 20 AprymeHT 250 0,5

6 He uccnen. SC-OFDMA 40 AprymeHT 300 3

7 He uccnen. SC-OFDMA 60 AprymeHT 400 6

8 He uccnen. SC-OFDMA 80 AprymeHT 500 20

9 16QAM He uccnen. 100 Ya AprymeHT 0,8

10 16QAM He uccnen. 120 1/12 AprymeHT 4

11 16QAM He uccnen. 150 Y AprymeHT 6

12 16QAM He uccnen. 180 Ya AprymeHT 8

13 QPSK He uccnen. 10 Ya 20 AprymMeHT
14 QPSK He uccnen. 30 1/12 40 AprymeHT
15 QPSK He uccnen. 50 Y 60 AprymeHT
16 QPSK He uccnen. 70 Ya 80 AprymMeHT
17 QPSK He uccnen. Aprymesnrt Va 120 0,4

18 He uccnen. SC-OFDMA | AprymeHT 1/12 160 16

19 He uccnen. SC-OFDMA | AprymeHT iz 180 2,5

20 He uccnen. SC-OFDMA | AprymeHT Ya 250 3

21 He uccnen. SC-OFDMA 90 AprymeHT 320 4

22 16QAM He uccnen. 110 Aprymesnt 10 1

23 16QAM He uccnen. 130 AprymeHT 5 2

24 16QAM He uccnen. 150 Aprymesnrt 80 3,5

25 16QAM He uccnen. 170 1/4 AprymMeHT 5

Camocmosimenvhas paboma Ne [ om obyuaroweeocs mpedyemcs peuieHue
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IV. KOHTPOJIb IOCTH)KEHWSI LIEJEN KYPCA

PEMOHT M BOCCTAHOBJICHUE
paboTOCIIOCOOHOCTH — pajino-
repeaTynkKa

Haprsikamu MIOCTPOEHUSA
aJIcKBaTHOM MOJICIIH, MCIIOJIh-
30BaHue e€ B JaJibHEHIIeM
Npy pELICHUH 3a/Jad Cco3ja-
HUS U OJKCIUTyatanuud uHO-
KOMMYHHKAITMOHHOTO 000pYy-
JOBaHUS

YO-1 cobecenoBanue
/ ycrusii onpoc; ITP-
9 KypcoBoii mpoekT

Ne | Kourpoaupy- | Koa unaukaropa
OueHo4YHBIE CPeACTBA —
n/n €MbIC MOAY- JOCTHKCHUA KOM- Pe3y.]'[])TaTl>l 06y‘leHI/lﬂ
HAauUMCHOBaHHC
Jau/ pasjaennt / TMeTeHUNH
TEMbI IUCLIU- MPOMEKYT
IJIMHBI . oYHAad
TEeK MU KOHTPOJb
yi P aTrrecranmu
A
1 Paszpen 1 1K -3.2 Ilpu- OCHOBHBIC TPUHIIMIIBI TEHE-
Obume cBe- | menser MeTobl | pupoBaHKs, GOPMUPOBAHUS
ACHUA O OLIEHKH Kaye- YMOIIIHEHHUS] PaJUOCUTHAIIOB
PIAY CTBa paboThI NPU  COBPEMEHHBIX HHdpo- | - O | codecenosanme
/ yctHbI# ompoc; ITP-
MHQOKOMMYHH- | BBIX METOHAX MOMYJIAUMH, | 7 Komcmexr
KallMOHHOT'O HCIIOJIB3YEMBIX B COBPEMEH-
00Opy/IOBaHUsI | HBIX CHCTEMax PaTUOCBSI3H U
paanoIoCcTyna
UCIIOJIb30BaTh HOPMATHUBHYIO
H IPaBOBYIO JIOKYMEHTALMIO, | yv(O.| cofecenopatie sormpocs!
PCriIaMCHTHPYIOIIYIO 9KC- | / ycrHbIii onpoc; [TP- SK3aMEHY
IUlyaTanuio  paguornepenato- | 7 Koncmexr, IIP-9 1-33
IMX yCTPOMCTB Kak BHYTpu | PacuerHo-
CTpaHbl, TaK W B TpurpaHmy- | 'PAPuccrad pabora
HBIX palioHax
MIEPBUYHBIMU HaBbIKAMU
HAaCTPOWKHM U PETYJIMPOBKHU
paauonepenaroniel anmapa- YO-1 °°v6e°eH°BaHHe
TYphl M e XapakTepucTHK | L YCTHR onpoc; ITP-
yp p p 6 JlabGopaTtopHas pa-
IIPU NIPOU3BOJICTBE, YCTAHOB- | gora
K€ W TEXHMYECKOM SKCILTya-
TalHH
[1K -3.3 [Ipoek- | 3HaeT METPOJIOTHYECKHE
TUPYET U pa3pa- | NPUHLMUIIBI U BIAJECET HAaBbI-
OaThIBaeT OT- KaMu MHCTpyMEHTanbHBIX | ) O] codeceropanite
N / ycrslii onpoc; ITP-
JebHBIE 3JIe- M3MEPEHM, UCTIOIB3YEMBIX B
6 JlabopaTtopHas pa-
MEHTBI obnmactu  MH()OKOMMYHHUKA- | 5ora
YCTPOMCTB U LIMOHHBIX TEXHOJOTHMH U CHU-
CUCTEM PAJIU0- | CTEM CBSI3H
CBSI3U YMEThb COCTaBUTh 3asBKy Ha
o0opyioBaHUE, W3MEPUTEITh-
HbIE YCTpOMCTBA M 3aIacHble
YACTH, TOATOTOBHTH TEXHH- YO-1 CO?GCG}IOBaHI/Ie BOIIPOCHI K
/ yctHbIl ompoc; [TP- | sx3ameny
YECKYIO JIOKYMEHTAIMIO  Ha | g iyncopoif mpoekT 1-33
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IIK -4.2 IIpoBo-
JUT UHCTPYMEH-
TaJIbHBIC U3MC-
PEHUS, UCTIOJb-
3yemMble B 00J1a-
CTH TEJIEKOM-

3HaeT O CTPYKType paauoIne-
pelaroIIero yCTpOICTBa,
HA3HAYEHUHU OCHOBHBIX Y3JIOB
u 0J0KOB

YO-1 cobecenosanue
/ yctHbI# ompoc; I1P-
6 JlaGopaTtopHast pa-
6oTa

YMeeT uuTath CTPYKTYpPHBIE,
GbyHKIIMOHATIbHBIE U MTPUHIIM-

YO-1 cobecenoBanue
/ yCTHBII ompoc;

o ITP-6 Jlaboparopnas BOTIPOCEI X
MYyHHUKAIUH MUATBHBIE CXEMBbI 000pYII0- pabora, TIP-12 Pac. | Z<3MeRY
BaHWsSI TPaKTOB BCIIAHUS H | yerpo-rpaduueckas 1-33
CBsI3H,; pabora
Bnageer merogamu U TexHO-
JIoTHEH NPOBECHNS  CTaH- yg@ini?f?iflffiaﬁﬁ
JAPTHBIX HCHBITAHUH U T€X- | 7 koncmext
HUYECKOT0 KOHTPOJISI
IIK -4.3 OueHn- | 3gaer mpoomuth KoHTpOIH | ¥ O-1 cobecenosanue
BacT COOTBCT- | TeXHUYECKUX  ITOKa3areieu é; yﬁTHHH onpoc; IP-
abopartopHas pa-
CTBUEC TCXHUYEC- 06OPYI[0BaHH;I 6oTa
CKIMHOPMAM I | 'y 1eeT 1poBOANTH KOHTPOIb
1apaMerpaM | rexppyeckux — MOKasaTelel | yO-1 cobeceronanie BOTPOCH K
obopynoBatus 1 000pyJOBaHUs, OIEPATHBHO | / ycTHbI ompoc; ITP- | sxsameny
KaHaJIoB 1epe- YCTpaHATh THIOBblE Hemc- | / KoHcmekr 1-33
AatH yCTAHOB- | apyocty
HJJ;GHHHM o _ | Bnazeer HaBbikamu perenus | Y O-) codecenosanne
yaTalliOHHO / ycrHblii onpoc; ITP-
Texuudeckuy | SaAad MONCIUPOBAHMIA TUIO- | 6 "yp.500ar0pmas pa-
HOpMaM BBIX IEKTPUICCKUX CXEM 6ot
IIK 6.1 - Ocy- | 3HaeT cCOBpeMEHHBIE METOJbI
IIECTBIISIET 1A~ | IPOCKTHPOBAHMS H 3yeMent- | © O-1 cobecenosanne
HUPOBaHUE Hy0 0a3y paaronepeaarnnx g yeriii onpoc; TTP-
JlaboparopHas pa-
TPAHCHOPTHBIX | YCTPOHCTB CHUCTEM MOOWIb- | 5ora
ceTel U CeTel | HOU CBSA3U
nepelavm JaH- | YMeeT pemarh CTaHJIapTHBIC
HBIX 3ajau  TpodhecCHOHANBHOM
JIESITCSIIBHOCTH Ha OCHOBE WH-
opmanuorHO M OMONHO- | yO-1 cobecenosane
rpaMIeCKOi  KyJNbTypbl C |/ ycrHbiif onpoc; ITP- | sompocst k
npuMeHeHHeM HH(pokommy- | 6 Jlabopatophas pa- | sx3ameny
HUKAIMOHHBIX TEXHOJIOrHit u | 0013 1-33
C y4eTOM OCHOBHBIX TpeOo-
BAHMI nH(pOpMalOHHON
0e30macHOCTH
Brageer HaBbIKaMM TpPOEK-
TUPOBaHMA,  BHCIPCHHC M | yO-1 coGecenosanne
SKCHIIyaTalluu COBPEMCHHBIX | / ycTHbI# onpoc; [1P-
paarorepeIaroux 6 JlaGoparopHas pa-
YCTPOMCTB CHCTEM MOOMIIB- | 0013
HOU CBSI3U
Pazgen 2 IIK - 6.3 Pazpa- | 3HaeT HEOOXOAUMBIE ONEPA- | YO-| cobecenopatie
Bunet PIILY | GarpiBaer Tex- | UM 10 HOATOTOBKE TEpeNaT- | / yersrii onpoc; [IP- | POTPOCP K
HUYECKHE Tpe- | YhKa K paboTe u mopsiok ero | 6 JlaGoparopnas pa- 3K31a-1\éI§Hy

OoBaHMs,

BKJIFOYCHUS U HACTPOUKH

oora
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MpEIbSABISIEMBIE
K UCIIOJIb3Ye-
MOMY Ha CETH

YMeer npaBuia TEXHUYECKOU
JKCIUIyaTalud M  TEXHUKH
0e30macHOCTH MPHU OOCITYKHU-

YO-1 cobecenosanue
/ yctHbI# ompoc; I1P-
6 JlaGopaTtopHast pa-
6oTa

obopynoBanuto | Banuu PIIJTY
U CIYTHUKOBBIM | Bjafeer MeTogamMu 00padboT- YO-1 cobecenopanne
/ ycTHBIH ompoc; T1P-
PCIICHUSAM KM pe3yJIbTaTOB DKCIIEPUMEH- Y P
- 6 JlaGopatopHast pa-
TaJIbHBIX UCCIIENOBAaHUN 6ota
[IK 8.1 - [Ipu- | 3HaeT COBpEMEHHBIE METOIbI

MEHSIET peria-
MEHTBHI I10 00-
HOBJICHUIO U
TEXHHYECKOMY
COIIPOBOXK/IC-
HUIO 00CITYyXKU-
BaeMOT0 Pajfo-

MaTeMaTUYECKOTO OIHMCaHUs
NPHUHIIMIIA JCHCTBUS  (PYHK-
[IUOHAJILHBIX OJOKOB U CH-
cTeM PaIHOIIPHEMHOTO
YCTPOKCTBA

YO-1 cobecenoBanue
/ yctHbI# ompoc; [TP-
9 KypcoBoit mpoekT

YMeer KOMIIETEHTHO Ipel-
CTaBIATH WHPOpMAIHIO (YCT-

VO-1 cobecenoBanue

DJIEKTPOHHOIO | HO M THCBMEHHO) O HOBBIX | / ycTHbrii ompoc; ITP- i?{ig;cezK
000pyIOBaHUS | paJHONPHEMHBIX ycTpoii- | 6 Jlabopatopras pa- 1-33 Y
CTBaX M pe3ylbTaTax WX wc- | 00T
IBITAHUS
Brnaneer meromamu u crnoco-
0aMM HMHKEHEPHOTO MPOEK- | yO-1 cobecenopanne
TUPOBAHMUs COBPEMCHHBIX pa- | / ycrHsIil onpoc; [TP-
JUOTIEPEIatoNuX yCTpoicTB | 6 Jlaboparopras pa-
PA3IMYHOTO HA3HAUYCHMs, MX | 0OT3
MOICUCTEM, OJIOKOB U y3JI0B
[IK 8.2 - TIpu- | 3HaeTr mNpUHIUIBI TOCTPOE-
MEHSET WH- HUS COBPEMEHHBIX pajmomne- | Y O-1 cobecenoanie
CTPYMEHTAIIb eTAIONIX yCTpOficTs 1 wc- | | YCTui onpoc: ITP-
py peAarom yerp 6 JlabopaTtopHas pa-
HBIE CPEJICTBA | TIOJIb3YeMbI€ METOABI MOAY- | gora
IUISL COCTaBIie- | JISIIMU
HHA JOKyMEH- | YMeeT 4uTath CTPYKTYpHEIE,
_ YO-1 cobecemoBanue | BOUPOCHEI K
TalllH 110 TeX- | (GYHKIUOHAIbHBIC U TPUHIIU- 5 K3AMEH
HUYECKOMY CO- | MHATbHBIE CXeMbl 0Gopyo- | . YCTibii onpoc: IIP- !
y PYyA 6 JlabopaTtopnas pa- 1-33
NPOBOXK/JCHUIO B | BAaHUSI TPAKTOB BEIIAHUSA H | Gora
XOJZIe 3KCIUTya- | CBSI3H
Taluu Pajno-
1 panuo BHa}IeeT METOJaMUu O6p360T- YO-1 cobecenoBanue
JJIEKTPOHHOTO / » . TIP
5 sy | ¥ PE3YIIBTATOB OKCIIEPHMEH- | / yerssiit onpoc; ITP-
000pyn0 TaJIbHBIX UCCIIEOBAHIHA 7 Koncrmexr
[IK - 8.3 Ilna- | 3HaeT HEOOXOAUMBIE OINEPA- | V-1 cobeceroBatue
HHUPYCT NOPSAAOK | MM 110 HNOATOTOBKE IIEPEaAT- | / ycrHsblii onpoc; [1P-
W [IOCJIE/IOBa- | YMKOB K padore u mopsaok | 6 JlaGoparopuas pa-
TENBHOCTB MPO- | €ro BKIIOYSHHs M HacTpoiikn | 00T
BEJICHUS paboT | YMeHHE MOIb30BAThCS KOH-
1o o0ecreye- | TPOIbHO-M3MEPUTEIBHBIMH YO-1 coGecenopanme | BOTPOCH K
HMIO DKCIUTya- | mpuOOpaMy, NMPUMEHSEMBIMHU | / ycTHbIi ompoc; T1P- 3K3lal‘;§Hy

TaIlUU PaJIHO-
AIIEKTPOHHOTO
000pyI0OBaHUS

IUIs paboTHI ¢ paauonepena-
IOLIMMHU YCTPOUCTBAMHU

9 KypcoBoii mpoexr,

Bnaneer HaBblkamu omnepa-
THUBHO YCTPaHSTh THIIOBBIE
HEHCIPaBHOCTH

VO-1 cobecenoBanue
/ ycrusii onpoc; ITP-
6 JlaGopaTtopHast pa-
60Ta
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THUIIOBBIE KOHTPOJIBHBIE 3aJaHUs, METOAUYECKUE MATEPUAIIbI, ONPEAEIISIOIINE
IPOLIETypbl OLICHUBAHUS 3HAHUW, YMEHHI U HAaBBIKOB M (WJIM) ONBITA AEATEIBHOCTH,
a TaKkKe KPUTEpUU U TOKa3aTeld, HEOOXOIMMBbIE ISl OLIEHKH 3HAaHUM, YMEHHUH,
HABBIKOB M XapaKTEePHU3YIOIIME pe3yJbTaThl 0OyueHusi, mpeacTaBieHsl B [Ipunoxe-
HUU.

V. CIIMCOK YYEBHOM JIUTEPATYPbBI W HWH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JIUTEpaTypa

1. Paanonepenaroniyue ycTpoicTBa Ha MOJYHPOBOHUKOBBIX MPUOOpax : yueo-
HOE 3JIEKTPOHHOE M3JaHue : yueOHoe nocodue it By30B / MuponsrueB, Bukrop Hu-
KoJlaeBu4, Mupropojckas, FOnus BsdecnaBoBHa, Jlbicenko, Anekceit IlaBnoBuy,
Bnagusoctok : M3a-o JlanmbHeBocTouHOro (enepanbHoro yHuBepcutera, 2014.,
https://elib.dvfu.ru/vital/access/manager/Repository/vtls:000818555?query=%D1%80
%D0%B0%D0%B4%D0%B8%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D
0%B4%D0%B0%D1%8E%D1%89%D0%B8%D0%B5&queryType=vitalDismax

2. YcrpoiictBa mpuema u 00padotku curHaioB/ Komocosckuii E.A. —
M: Topsiuas ~ guams-Tenexom, — 2017. - 456c¢.: ISBN 978-5-9912-0265-
https://e.lanbook.com/book/111066#authors

3. Papmonepenatomiue ycrporictBa. OcHOBBI Teopun pacdera/ Bopona B.A. -
M: T'opstuas muHus-Tenexom, 2011, - 418c.: ISBN 978-5-9912-0005-
9. https://e.lanbook.com/book/94643#authors

4. Papuonepenaronige yCTpOWCTBAa CHUCTEM PAJHUOCBSA3U: Y4eOHOE TMOCO-
oue/ 3pipsiHoB  FO.T., ®emtonun  I1.A., benoycoB  O.A.u  ap.— CII6: Jlansb.
2018. 176 c.: ISBN 978-5-8114-2441-2. https://e.lanbook.com/book/112070#authors

JlonoJIHMTEIbHAA JTUTEPATYypa
1. [IpoekTupoBaHmne yCTpOMCTB T€HEPUPOBaHUS U (HOPMHUPOBAHUS CHUTHA-
JJOB B CHCTeMax TMOABWKHOW paAWOCBsI3U: ydeOHOe TmocoOue nisi  By-
30/ Maxrunpasu B.B., Kapskun B.JI. — M.: COJIOH-IIpecc, 2011. -
400c. ISBN: 978-5-91359-088-6. https://e.lanbook.com/book/13798#authors
2. IToBpIlIEHME BBIXOAHOM MOIIHOCTH YCUJIMTEIICH pPaauollepearolnx
yctporcts/ TutoB A.A. - M: T'opsiuasa nunus-Tenexkom, 2016. — 142¢. ISBN: 978-5-
9912-0349-4 . https://e.lanbook.com/book/111110#book name
3. DNEeKTPOMAarHUTHAasi COBMECTUMOCTh PaJNO3JICKTPOHHBIX CPEJICTB U CH-

crem/ EpanoB B.B., TuxomupoB A.A.— Tomck: ToMCkuii TrOCyapCTBEHHBIH yHH-
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http://elib.dvfu.ru/vital/access/manager/Repository?exact=sm_creator%3A%22%D0%9C%D0%B8%D1%80%D0%BE%D0%BD%D1%8B%D1%87%D0%B5%D0%B2%2C+%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80+%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%22
http://elib.dvfu.ru/vital/access/manager/Repository?exact=sm_creator%3A%22%D0%9C%D0%B8%D1%80%D0%BE%D0%BD%D1%8B%D1%87%D0%B5%D0%B2%2C+%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80+%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%22
http://elib.dvfu.ru/vital/access/manager/Repository?exact=sm_creator%3A%22%D0%9C%D0%B8%D1%80%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D1%81%D0%BA%D0%B0%D1%8F%2C+%D0%AE%D0%BB%D0%B8%D1%8F+%D0%92%D1%8F%D1%87%D0%B5%D1%81%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2%D0%BD%D0%B0%22
https://elib.dvfu.ru/vital/access/manager/Repository/vtls:000818555?query=%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%8E%D1%89%D0%B8%D0%B5&queryType=vitalDismax
https://elib.dvfu.ru/vital/access/manager/Repository/vtls:000818555?query=%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%8E%D1%89%D0%B8%D0%B5&queryType=vitalDismax
https://elib.dvfu.ru/vital/access/manager/Repository/vtls:000818555?query=%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%8E%D1%89%D0%B8%D0%B5&queryType=vitalDismax
https://e.lanbook.com/book/94643#authors
https://e.lanbook.com/book/13798
https://e.lanbook.com/book/111110

BEPCUTET CHUCTEM yIpaBlieHus U paauodiekTponuku, 2012. —229c¢. ISBN:
5-86889-188-0. https://e.lanbook.com/book/5459#authors

4, KocMmuueckne u Ha3eMHBIE CUCTEMBI PAIUOCBSI3H U TeleBemanus/ Bep-
mmHuH A.C., OpasideeB XK. T. — Tomck: ToMckuii rocyapCTBEHHBIM YHUBEPCUTET

CUCTeM  ymOpaBjieHus W paguodnekTpoHuku, 2012, —  62c. ISBN:
5-86889-178-0. https://e.lanbook.com/book/10982#authors

Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHUKAUOHHOM CeTH
«HAHTepHeT»

1.  Hayunas 6ubnmorexa JIB®VY https://www.dvfu.ru/library/

2. «eLIBRARY.RU Hayunas AIEKTPOHHAS oubnmoTeka
http://elibrary.ru/defaultx.asp

3. OnexTpoHHbIA  (OHA TPaBOBOM W  HOPMATUBHOM  JOKyMEHTa-
muuhttp://docs.cntd.ru/

4, Axanemust GooglellonckoBasi cuctemMa TO TIOJHBIM TEKCTaM HayYHBIX

nyOmkanuii Becex ¢popmaroB u qucnuruinH https://scholar.google.ru/
IlepeueHb HH(OPMAIMOHHBIX TEXHOJIOTHIl H POrPaAMMHOI0 06ecneYeHus

atdopma Microsoft Teams

MecTo pacnoJiokeHus Ilepeyenbs mporpaMMHOro odecrneyeHus

KOMIILIOTEPHOI TEXHHUKH, HA KO-
TOPOM YCTaHOBJIEHO MPOrPaMM-
HOe oDecrneyeHue, KOJINYECTBO
padoumnx Mmect
KommbroTepHBIi Ki1acc Ka- - MicrosoftOfficeProfessionalPlus 2016  —

dbenper E 727 O(HUCHBIN TaKeT, BKIIOYAIOIIMNA MPOrPAMMHOE 00ECTIEUEHHE

Ui pabOTHl C Pa3NUYHBIMU THIIAMH TOKYMEHTOB (TEKCTaMH,
3JIEKTPOHHBIMU TabnuIaMu, 6a3aMu JaHHBIX U Jp.);

- ABBYY FineReader 11 - nporpamma st on-
THYECKOTO PAaclO3HABaHMs CHUMBOJIOB;

- AdobeAcrobat XI Pro — makeT nporpamm Juis
CO3JIaHHA ¥ POCMOTPa JIEKTPOHHBIX MyONUKauui B opma-
te PDF;

- AutoCADElectrical 2015 LanguagePack -
English - TpéxmepHasi cucTtemMa aBTOMAaTU3MPOBAHHOTO IPO-
EKTHPOBAHUS U YEPUCHHS,

- obopymoBanue  Elvis II +  wmomymns
EmonaDATEX + cooTBeTcTBYIOLIMIA COPT;

- obopynosanue Elvis II + Moayns «AHanoro-
BBIC DJIEMEHTBD» + COOTBETCTBYIOIIHN COPT;
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HpO(l)eCCI/IOHaJIbHLIe 0a3bl JAHHbIX U I/IH(l)OpMaIII/lOHH])le
CIIPaBOYHbBIC CUCTEMbI

1. baza gannsix Scopus http://www.scopus.com/home.url
2. baza nannaeix Web of Science http://apps.webofknowledge.com/
3. NHTYUT» (oOpazoBaTeinbHbII MPOEKT) — yueOHBIN Kypc «IIpoTOKOIIBI 1

aJIrOPUTMBI MapuIpyTH3aluu B HNuTepueT
http://www.intuit.ru/department/network/pami/

4, «MHTYUT» (oOpa3zoBaTenbHbIil OpoeKT) — yueOHbIH Kypc « OCHOBHBIE
npoTokoJibl MaTepHeT» http://www.intuit.ru/department/network/internetprot/

S. «MHTYUT» (oOpazoBarenbHbIil MPOEKT) — YueOHBIA Kypc «JIokaabHbIe
ceTd ¥ uHTepHET» http://www.intuit.ru/department/network/Inetint/

6. «MHTYUT»  (oOpa3oBaTenbHBI  MNPOEKT) —  Y4eOHBIA  Kypce
«PemenueMicrosoft mis Bupryanuzanuu  UT-uHbpacTpyKTypsl OpeAnpUsITHI
http://www.intuit.ru/department/itmngt/msvirte/

1. «MHTYUT»  (oOpa3zoBaTeibHBIi  MPOEKT) —  Y4eOHBIA  KypC

«AOOHEHTCKHE CE€TU JOCTylla M TEXHOJOTHH BBICOKOCKOPOCTHBIX  CETEil»
http://www.intuit.ru/department/network/cnat/
8. CnpaBounuk. [IpuBeieHbI CBEICHUS 110 TPOCKTUPOBAHUIO CUCTEM CITYT-

HHKOBOﬁ CBA3M W BCIIAHHA, II0 allmaparypec AJId CIIYTHHKOBBIX CHCTCM, OIIMCAHBI
HaI/I6OJ'I€€ N3BCCTHBIC CUCTCMBI CHYTHHKOBOfI CBiA3U 51 BCIIaHUs.
http://www.razym.ru/spravochniki/spravochnik/176543-sputnikovaya-svyaz-i-
veschanie-spravochnik.html

Q. [TopTanm HOpMATUBHBIX TOKYMEHTOB — pasaen 33,100 DiexkTpoMarHuT-
Has coBMecTuMOocCTh hitp://www.opengost.ru/iso/33_gosty is0/33100 gost_iso

10. Cailr aBTOHOMHOW HEKOMMepYecKoil opranuzanuu «lleHTp ananm3a

AJIEKTPOMArHUTHON coBMecTUMOCTH» - [lepemada nmaHHBIX 1O MUGPOBBIM KaHAIAM
cBa3u http://www.rfcmd.ru/

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO INCHUIIJIMHBI

IlnanupoBaHue W OPraHu3anus BpeMeHHU, OTBEICHHOT0 HA U3Y4YeHHe IHC-
UMIUIMHBL. [[pUCTYyNUTh K OCBOCHUIO AUCIUIUIMHBI CIEAYET HEe3aMEUIUTEIILHOB Ca-
MOM Hayaje y4eOHOro cemectpa. PekoMeHIyeTcsl U3yuuTh CTPYKTYpY U OCHOBHBIE
nosioxkeHus: Paboueil mporpammbl qucuuIuinHbl. OOpaTUTh BHMMAaHUE, YTO KpOMeE
ayTUTOPHOU paboTHI (JIEKLIKHU, Ta0OPATOPHBIE 3aHATHA) IJIAHUPYETCS CaMOCTOSTEb-

Has pa60Ta, HUTOIru KOTOpOﬁ BJIMAOT Ha OKOHYATCIIbHYIO OIICHKY I1I0 UTOraM OCBOC-
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HUs y4eOHOW NUCUUIUIMHBL. Bee 3amanus (ayJuTOpHBIE U CaMOCTOSITENIbHbIE) HE00-
XOJIMMO BBITIOJHATH U MIPEIOCTABIISATh HA OIICHKY B COOTBETCTBHH C TPAPUKOM.

B mpouecce uzydenus MatepuanoB y4eOHOTO Kypca MpeiaraioTcs Cienyro-
e Gopmbl paboT: YTEHUE JICKIHIA, Ta00paTOpHbIE 3aHATHS, 3aaHUS ISl CAMOCTOS-
TeJLHOU PadOTHI.

Jlexyuonnvie 3anamus OPUESHTUPOBAHBI HA OCBEIICHUE BBOJHBIX TEM B KaX-
JIBIA pa3zell Kypca U Mpu3BaHbl OPUEHTUPOBAThH CTYACHTOB B MpeIaraéMoOM MaTepu-
asie, 3QJI0KUTh HAyYHbIE U METOAOJOTMYECKUE OCHOBBI /IS JTajdbHEHIIE caMoCTos-
TEJIbHON pabOThI CTYACHTOB.

Jlabopamopnvie 3anamus aKUEHTUPOBAaHBI HA HanOoJiee MPUHLIUITHATBHBIX U
MPOOJIEMHBIX BOIPOCAaX Kypca M MPHU3BAaHBI CTUMYJHUPOBATH BBEIPAOOTKY IpakKTHUE-
CKUX YMEHHUM.

Oco60 3HaunMoM aJisi MpodeCcCUOHATBHONW MOJATOTOBKH CTYJICHTOB SIBJISIETCS
camocmoamenvHas paboma 1o Kypcy. B xoze 3Toii paboThl CTyI€HTH OTOUPAIOT HE-
00XOJIMMBIN MaTepuana Mo MU3y4aeMOMY BOIPOCY M aHAIM3UPYIOT ero. CTyaeHTam
HEOOXO0MMO O3HAKOMHTHCSI C OCHOBHBIMU HCTOYHHKAMH, 0€3 KOTOPHIX HEBO3MOXKHO
MOJIHOLIEHHOE MOHUMaHHEe NMPOOJIEMaTUKH Kypca.

OcBoeHME Kypca CIOCOOCTBYET Pa3BUTHIO HAaBBIKOB OOOCHOBAHHBIX U CaMoO-
CTOSITENIbHBIX OIIEHOK (pakToB M KoHIEnui. [ToaToMy Bo Bcex ¢gopmax KOHTPOJsS
3HaHWM, OCOOCHHO TpHU CJade 3adyeTa, BHUMAaHHE OOpallaercs Ha TMOHHUMaHHUE IMpo-
OJIeMaTHUKH Kypca, Ha YMEHHUE MPAKTUUYECKU IPUMEHSTh 3HAaHUS U JIEIaTh BBIBOIBI.

Pabora c smureparypoii. PekoMeHnyeTcsl uCronb30BaTh Pa3InuHbIE BO3MOXK-
HOCTM paboTel ¢ JurepaTypoil: ¢GoHabl HaydyHou Oubmmoreku JIBOY
1 anekTpoHHble onomuoreku (http://www.dvfu.ru/library/), a Takxe AOCTyMHBIC IS

WCITOJIb30BAHUS APYTHE HAYYHO-ONOTHMOTEYHBIC CHCTEMBI.

IMoaroroBka k 3kx3ameny. K cpaue sk3ameHa IOMyCKaroTCsl OOydaroluecs,
BBITIOJIHUBIIIME BCE 3a/1aHusl (JJaOOpaTOpHBIE, CAMOCTOSTENbHBIC), MPETyCMOTPEHHBIE
y4eOHOM MpOrpaMMOi TUCIUTIIIMHBI, TOCETUBINE HE MeHee 85% ayIuTOpPHBIX 3aHS-
THUH.

VIlI. MATEPUAJIBHO-TEXHUYECKOE OBECITEYHEHUE JUCIUILINHBI
Jlist mpoBeneHust 1abopaTopHbIX paboT ucnonb3yercs obopymaoBanue Elvis 11 +

Moayns EmonaDATEx. [Ins odopmienuss ortdeTtoB mo jgabopaTopHBIM padoTam
MOXKET HCITOJIB30BaThCA CTAaHIAPTHOE NPOrpaMMHOE 00ecIieueHne KOMITBIOTEPHBIX
yueoHbix kiaccoB (Windows 10, Microsoft Office u ap.).

[Ipy HEOOXOAMMOCTH TPOBEACHUS 3aHATHH B JAUCTAHIIMOHHOM DPEXKHUME
ucrnoib3zyercs miatdopma Microsoft Teams.

JIyist mpoBenieHns y9eOHBIX 3aHSATUN MO TUCHIUILIMHE, a TaKKe JJI OpraHu3a-

R050%1 CaMOCTOSITEJILHOMN pa60TBI CTyACHTaM AOCTYIIHO CIICHUAJIU3UPOBAHHBLIC KaOuHe-
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ThI, COOTBETCTBYIOIIUE IEHCTBYIOLIMM CAaHUTAPHBIM M MIPOTUBOIIOKAPHBIM HOpMaM, a
Tak)ke TpeOOBAaHUSM TEXHHKU O€30MacHOCTH MPH MPOBEIACHUHM YYEOHBIX M HAYYHO-
IIPOU3BOICTBEHHBIX PAOOT.

B mensix obGecnieueHus: CrieUaNbHBIX YCIOBUN OOYy4YeHHUS MHBAIUIOB M JIUI[ C
OTrPaHUYEHHBIMU BO3MOXHOCTSMHU 3710poBbsi B JIBDY Bce 3maHus 000pynoBaHBI
naHycaMu, JTudramu, TOAbEMHUKAMH, CTIEHUAIN3UPOBAHHBIMU MECTaMU, OCHAIIICH-
HBIMU TYyaJIeTHBIMH KOMHATaMH, TaOiIMYKaMu HH(POPMAIMOHHO-HABUTAIIMOHHOM
HOJICPIKKH

VIll. ®OHJAbl OHEHOYHBIX CPEJACTB
®oHABI OLIECHOYHBIX CPEICTB MPeACTABJICHbI B PUJIOKECHUH.
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MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU S POCCUMCKOU ®EIEPALINN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKIICHUE BBICIIIETO 00pa30BaHUS

«/1aIbHEeBOCTOYHBIN (eepaIbHbIil YHUBEPCUTED)
(ABDY)

HNOJMTEXHUYECKHUI HTHCTUTYT (ILIKOJIA)

®OH/J ONEHOYHbBIX CPEACTB
no AucuuiuinHe « Paguonepenamnue ycrpoucrea cucreM HU(ppPoBOro BelaHus»
Hanpagiienue noaroroBku 11.03.02 Un¢goxkoMMyHUKAIIMOHHbIE TEXHOJIOTHU U
CHCTEeMBI CBSI3U
[Ipoduns «BuaeonndopmanmoHHbie TEXHOJIOTHH U HU(PPOBOE BELIAHUE
®opMa OATOTOBKHU OYHAS

BiaaaguBocTok
2021
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HHEPEYEHDb ®OPM OINEHUBAHMUA, IIPUMEHAEMbBIX HA PA3/IMYHbIX
3TAINAX ®OPMHUPOBAHUS KOMIIETEHIIUM B XOJE OCBOEHUSI

JAUCHUIIJINHBI
Ne | Kourpoaupy- | Koa unaukaropa
OueHouyHbIe cpeAcTBa —
n/m | emble MOAY- | AOCTH:KEHHUS KOM- Pe3ysabTaThl 00yYeHHs1
HaAaUMEHOBaHUE
au/ pazgensl / neTeHI
TEeMbI TUCHH- MPOMEXYT
INJIMHbI . oyHasd
TEK HHU KOHTPOJb
eyt OHTpO arrecranmu
A
1 Paznen 1 IIK -3.2 I1pu- OCHOBHBIC TIPUHIIMIIBI TEHE-
OGmue cBe- | MeHsIeT METOIbI pupoBaHusi, GOPMUPOBAHUS U
ACHUA O OLICHKH Kaye- YMOIIHEHUSI PaJHOCUTHAJIOB
PIIAY cTBa paboThI P COBpEMEHHBIX wupo- | | O 1 codecenoanne
/ yctHbIN ompoc; [1P-
MHPOKOMMYHH- | BBIX METOAAX MOAYJIAUMH, | 7 Koncmext
KallMOHHOTO HCIIOJIb3YEMBIX B COBPEMEH-
00Opy/ZOBaHUsl | HBIX CHCTEMax PaJuOCBSI3H U
paauoaocTyna
UCII0JIb30BaTh HOPMATHUBHYIO
H IPaBOBYIO JOKYMCHTALMIO, | y(O.| cofecenopatie
BOIIPOCHI K
PEerJIaMEHTUPYIOLIYI0  DKC- | / yernsiit onpoc; ITP- BK;ZMeHy
IIyaTauuio paguonepenaro- | 7 Koncmekr, T1P-9 1-33
IMX YCTPOMCTB Kak BHyTpu | PacuerHo-
CTpaHBL Tak M B mpurpanmy- | 'Paduiccka padora
HBIX palloHax
MIePBUYHBIMHU HaBBIKAMH
HAaCTPOWKHM U PETyJIHPOBKH
pajonepeaoIeil  ammapa- | Y Ol codeceoparie
Typsl U €€ XapaKTEePUCTHUK /. yerusiii onpoc; I1P-
yp p p 6 JlabopaTtopnas pa-
IIpU MPOU3BOJICTBE, YCTAHOB- | gora
K€ M TEXHMYECKOW B3KCIUTya-
TaluN
I1K -3.3 [Ipoek- | 3Haer METPOJIOTHYECKHE
TUPYET U pa3pa- | MPUHIUIIBI U BIAJCET HaBbBI-
6aThIBaeT OT- KaMu MHCTpyMeHTaIbHBIX | ¥ O-1 cobecerosanue
. / yctHbI# ompoc; ITP-
JIeNIbHBIE 3J1e- HU3MEPEHHH, UCTIOIB3YEMBIX B
6 JlabopaTtopHas pa-
MEHTBI obnacth  MHGOKOMMYHHKA- | gora
YCTPOMCTB U IUOHHBIX TEXHOJOTUA U CH-
CUCTEM pajiio- | CTEM CBSI3U
CBSI3U YMETh COCTaBHUTh 3asBKy Ha
000pY/IOBAHKE, HM3MEPHTEND- BOTIPOCHI &t
o 9K3aMEHY
HbIE YCTpPOMCTBAa U 3aracHbIe 1-33
YaCTH, TIOATOTOBHTH TeXHH- | > O | cobecegonanme
/ ycrusii onpoc; ITP-
YECKYI0 JIOKYMEHTAIMIO  HA | g kynconoii mpoekt
PEMOHT U BOCCTAHOBJICHHE
paboToCoCOOHOCTH — paano-
nepeaTurka
Hasreikamu MIOCTPOEHUSA | VO-1 cobecenoBanne
aJICKBaTHOW MOJIEJIH, UCIIOJb- | / ycTHHI onpoc; TTP-
30BaHMe €€ B JajJLHEHIeM 9 KypcoBoii rpoext
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OpU PEIICHUU 33134 Cco37a-
HUSI U OKCIUTyaTaluu HH)O-
KOMMYHHKAIITMOHHOTO 000pYy-
JIOBAHHS

IIK -4.2 IIpoBo-
JUT UHCTPYMEH-
TaJIbHBIC U3MC-
PEHUS, UCTIOJb-
3yemMble B 00J1a-
CTH TEJIEKOM-

3HaeT 0 CTPYKType paauorie-
pelaromnero YCTPOMCTBA,
HA3HAYCHUHN OCHOBHBIX y3JIOB
1 OJIOKOB

YO-1 cobecenoBanue
/ yctHbI# ompoc; [TP-
6 JlabopaTtopnas pa-
6oTa

YMeeT uuTath CTPYKTYpPHBIE,
GbyHKIIMOHATIbHBIE U MIPUHIIM-

YO-1 cobecenoBanue
/ ycTHBIH ompoc;

BOIIPOCHI K
MYHUKALUH MUaTbHBIE CXEMBI 000pYI0- [TP-6 Jlabopatopuas SK3aMeHy
y py pabora, IIP-12 Pac- 1-33
BAaHHS TPAKTOB BCIIAHUS M | yerpo-rpadudeckas -
CBsI3H,; pabora
Bnageer meTogamu UM TEXHO-
JOrHell NpPOBEIEHUS CTaH- YO-1 cobecenonanme
N / ycraslii onpoc; ITP-
JAPTHBIX UCHBITAHUA U TeX- | 7 Komemext
HHUYECKOT'O KOHTPOJIS
IIK -4.3 Ouenu- | 3gaer MIPOBOJNTH KOHTPOJIb /yO-l Coﬁece’:‘OBaﬁ;e
o CTHBIN OMPOC; -
BAET COOTBET- | TeXHMYECKUX  [OKA3aTeNeil | » . P
6 JlabopaTtopnas pa-
CTBHEC TCXHHUYEC- 06OPYI[0BaHH;I 6oTa
CKUM HOPMAM M|y ooy MPOBOJUTH KOHTPOJIb
mapameTpam N
6 p p TCXHUYCCKUX IMOKA3aTCJICH | YO-1 cobecenoBanue BOIPOCHI K
00OpynOBaHUA 1 000pyZOBaHUs, ONEPATHUBHO | / yCTHEIHA ompoc; ITP- 3K3aMeHy
KAHANOB IICPC- | yorpanaTs  Tumosble Hemc- | / Kocnekr 1-33
Jla4ll YCTaHOB- HpPABHOCTH
HTI;{;H\:I;I;;;_ Brnageer HaBbIKaMU peIICHUS YO-1 cobecenosanue
yaTan / yctHbIH ompoc; [1P-
Texuudeckum | A% MONCIUPOBAHMIA TUIO- | 6 "rp.6500ar0pHas pa-
HOpMaMm BBIX JIEKTPUUYECKUX CXEM 6ota
IIK 6.1 - Ocy- | 3HaeT cCOBpeMEHHBIE METOJbI
IIECTBIISIET 1A~ | IPOCKTHPOBAHMS H 3yeMent- | © O-1 cobecenosanne
HUpPOBAaHUE HYy10 0a3y paauornepearmux / yeraeiii ompoc; TIP-
p y N Yy pal peAaiolt 6 JlabopaTtopHas pa-
TPAHCIOPTHBIX | YCTPOMCTB CHUCTEM MOOWIb- | gora
ceTel U ceTel | HOM CBSI3U
nepefavy 1aH- | YMeeT pemiatb CTaHIapTHBIC
HBIX 3ajau  TpodhecCHOHANBHOM
JIeITEIIbHOCTH Ha OCHOBE HH-
opmanuorHOi M OMOMHO- | yO-1 cobecenosane
rpaMIeCKOi  KyJNbTyphl C |/ ycrHbiif onpoc; ITP- | sompocst k
npuMeHeHHeM uH(pokommy- | 6 Jlabopatoprast pa- | sxsameny
6ora 1-33

HUKAIIMOHHBIX TEXHOJOTHHA U
C YYETOM OCHOBHBIX TpeOo-
BAHMI nH(pOpMaLOHHON
0e30macHOCTH

Brageer HaBbIKaMM IPOEK-
TUPOBaHMs, BHEIpPEHUE U
AKCIUTyaTallul COBPEMEHHBIX
paaronepesaonmx
YCTPOUCTB CHUCTEM MOOHIIb-
HOU CBSI3U

YO-1 cobecenoBanue
/ yctHbI# ompoc; ITP-
6 JlabopaTtopHas pa-
6ora
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Paznen 2
Bunsr PITIY

IIK - 6.3 Pa3pa-
OaThIBaeT TEX-
HUYECKUE Tpe-

3HaeT HE0OXOAMMBIE oOIepa-
IIM TI0 TTOATOTOBKE Tepesar-
YyuKa K paboTe U MOPSI0K €ro

YO-1 cobecenosanue
/ yctHbI# ompoc; I1P-
6 JlaGopaTtopHast pa-

OoBaHus, BKJIIOYEHHUS M HACTPOMKH 6ora
NPEbABIAEMBIC | YMECT NpaBH/Ia TEXHHUECKOH | yO-1 cobecenosanue | ponpochi K
K HCIIO/Ib3Ye- OKCIUTyaTalMd WU TEXHUKH | / yctusiii onpoc; IIP- | sk3ameny
MOMY Ha CETH | 0€30MacHOCTH MpH 00ciy)u- | 6 JlabopatopHas pa- 1-33
obopynoBanuio | panuu PITJIY Gora
1 CIIyTHUKOBBIM | Biraeer MeTogamu 00padboT- YO-1 cobecenonanre
/ ycTHbli onpoc; I1P-
peHICHUAM KU PE3yIIbTATOB KCIIEPHMEH- | » °, P
3 6 JlabopaTtopHas pa-
TaJIbHBIX MCCIICIOBAHUI 6oTa
[IK 8.1 - [Ipu- | 3HaeT COBpEMEHHBIE METOJIbI
MCHSICT perjia- | MaTeMaTH4YeCKOro OIUCAHUS
MEHTBI 110 06- | IpuHIMNA neiicTBHS dyHk- | SO ) codecenosanue
6 / yctHbI# ompoc; [1P-
HOBIICHHIO M | HOHAIBHBIX OIOKOB H CH- | g kypcooii npoekr
TEXHUYECKOMY | CTEM PaMONPUEMHOTO
CONIPOBOXKAE- | YCTPOWCTBA
HHIO OOCITYy’KH- | YMeeT KOMIIETEHTHO Mpej-
BAaeMOI'0 pajio- | cTaBiATh MHPOPMALUIO (YCT- | yO-| cobecenoatie
JJIEKTPOHHOIO | HO M THMCBMEHHO) O HOBBIX | / ycrHbiit onpoc; ITP- i?gg;gK
000pyIOBaHUS | paJHONPHEMHBIX ycTpoii- | 6 Jlabopatopras pa- 1-33 Y
CTBaX M pe3ylbTaTax WX wc- | 00T
IBITAHHSI
Biageer metomamMu u cnoco-
0aMM MHXKEHEPHOTO TPOEK- | YO-| cobecenopatie
TUPOBaHUS COBPEMEHHBIX pa- | / ycrHsIi onpoc; [TP-
JHOTepeaonux ycrpoiicts | 6 Jlaboparopuas pa-
Pa3IMYHOrO Ha3HAuyeHHs, X | 0072
MOJICKCTEM, OJIOKOB U Y3JI0B
[IK 8.2 - Tlpu- | 3Haer mNpUHIUIBI TOCTPOE-
MEHSET WH- HUS COBPEMEHHBIX pajmomne- | Y O-1 cobecenoanie
CTPyMEHTAIIb eIIAONIX YCTPOHCTR 1 - | | YCTHPHH onpoc; TIP-
py peAarom yerp 6 JlabopaTtopHas pa-
HBIE CPEJICTBA | TIOJIb3YeMbI€ METOABI MOAY- | Gora
ISl COCTaBIie- | JISILMU
HUS JOKYMEH- | YMeeT 4uTaTh CTPYKTYpHBIEC,
_ YO-1 cobecemoBanue | BOUPOCH K
TalM [0 TeX- | (QyHKIMOHAIbHBIE W TPUHITH- 5 K3AMEH
HUYECKOMY CO- | MHATbHBE cXeMbl oGopyo- | . YCTibii onpoc: IIP- Y
y PyA 6 JlaGopaTopHast pa- 1-33
NPOBOXKJICHUIO B | BaHHSI TPAKTOB BEUIAHUS U | gora
XOJIC OKCIUTya- | CBSI3U
TaI[K Panuo-
3_]?3}(’1‘ (I))Iiioio BHa}IeeT METOJaMUu O6p360T- YO-1 cobecenoBanue
5 P KU PE3yJIbTaTOB AKCIIEPUMEH- | / ycTHbIi ompoc; ITP-
OOOPYROBAHMA | 1) 1 EIX WCCIEIOBAHMIA 7 Koncrexr
[IK - 8.3 Ilna- | 3HaeT HEOOXOAUMBIE OINEPA- | V-1 cobeceroBaue
HHUPYCT NOPSAAOK | MM 110 HNOATOTOBKE IIEPEaAT- | / ycrHblii onpoc; [1P-
W [IOCJIE/IOBa- | YMKOB K padore u mopsaok | 6 Jlaboparopuas pa-
TENBHOCTD MPO- | €ro BKIIOYCHHs M HACTPOiiK; | 00T BOTIPOCHI K
9K3aMEHY
Be/leHHs paboT | YMEHHE TI0JIb30BaThCs KOH- 1-33

1o odecrieye-
HUIO JKCILTya-
TaIUU PAHO-

TPOIBHO-U3MEPUTEIIEHBIMH
npubopamMu, NPUMEHIEMBIMU
JUIs paboOTHI ¢ pamuonepena-

YO-1 cobecenoBanue
/ ycTHbI ompoc; [1P-
9 KypcoBoii mpoexT,
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AJIEKTPOHHOTO | IOUIUMH YCTPOHUCTBAMU
000pyI0BaHUs

Bnameer HaBbikamMu —orepa- YO-1 c°v6eceH°BaHHe
/ ycrHsii onpoc; ITP-

TUBHO YCTPAHATH THIIOBLIC 6 JlaGopartopHas pa-
HEHUCIIPABHOCTHU oora

Jnis mucturuinHbl «Panuonepearonme yCTpoHCTBa CUCTEM PaTUuOCBI3N» HUC-
MOJIB3YIOTCS CIIETYIOIINE OIICHOYHBIE CPECTBA:

YcTHBIN O1TpOC:

1. CoGecenopanue (YO-1)

[TucbmeHHbIE PabOTHI:

1. JJTaboparopnas padota (ITP-6)

2. Koncniekr (ITP-7)

3. Kypcogoii ipoekT (ITP-9)

4. PacuetHo-rpadudeckas padora (ITP-12)

YcrHbli onpoc

VYcTHBIN Onpoc MO3BOJSET OLIEHUTh 3HAHUSL U KPYTo30p CTyAEHTa, YMEHHE JIO-
TMYECKH MOCTPOUTH OTBET, BIAJCHUE MOHOJOTHYECKON PEeUbl0 U MHBIE KOMMYHHUKa-
THUBHbBIC HABBIKH.

OOyuatomias pyHKITMS COCTOUT B BBISIBIICHUU JETalIel, KOTOPHIE M0 KAaKUM-TO
MPUYMHAM OKAa3aJIMCh HEJIOCTATOYHO OCMBICICHHBIMU B XOJI€ YYE€OHBIX 3aHATUN U
IIpY ITOJATOTOBKE K 3a4€Ty.

CobecenoBanne (YO-1) — cpeacTBO KOHTPOJISI, OpraHM30BaHHOE KaK CIICIIH-
anpHas Oecema mpemnojaaBatesisi ¢ 00y4arolmMMCsl Ha TEMbI, CBSI3aHHBIE C M3y4aeMOu
JTUCIUTIIMHOM, U PACCUMTAHHOE HA BBIACHEHHE 00BheMa 3HAHWUU 00ydYaromerocs o
OTIpEJICTICHHOMY pa3fely, TeMe, MpoodiieMe U T.11.

IMucbMmeHHbIE PA0OTHI

[TucbMeHHBIA OTBET MPUYYAET K TOYHOCTH, JJAKOHUYHOCTH, CBA3HOCTH H3JIO-
»keHust Mpiciu. [lMchMeHHasi MpoBepKa HCMOJB3YEeTCsS BO BCEX BUIAX KOHTPOJS U
OCYILIECTBIISIETCS KaK B Ay IUTOPHOM, TaK U BO BHEAYAUTOPHOMU paboTe.

JlaboparopHas padota (ITP-6) — cpeacTBO ais 3aKpPEIUICHUS M MIPAKTHYECKOTO
OCBOEHUS MaTepHalia 1o ONPeAeIICHHOMY pa3iely.

Koncnekr (ITP-7) — IIpoayKT caMOCTOSATENIbHOM pabOThl 00YyYaroIIerocs, ot-
pakarolrii OCHOBHBIE MJICH 3aCTyIIaHHOM JIEKITNHU, COOOIIEHUS U T. 1.

Kypcogoii npoekt (ITP-9) — KoHeuHblli MPOAYKT, MOJTydaeMblii B Pe3yjIbTaTe
MJIAHUPOBAHMS U BBITIOJIHEHUSI KOMILJIEKCA YYEOHBIX M UCCIEA0BATENIbCKUX 3aaHHM.
[To3BOMISIET OLICHUTH YMEHHS O0YUYaIOIIMXCS CaAMOCTOSITENIbHO KOHCTPYHPOBATh CBOU
3HAHMS B MPOIIECCE PEIICHUs MPAKTUYECKUX 3a7ad ¥ NMpoO0sieM, OPUEHTUPOBATHCS B

57




MH(POPMAILIMOHHOM TPOCTPAHCTBE U YPOBEHb CHOPMHUPOBAHHOCTH AHAIUTUYECKUX,
MCCJIEI0BATENBbCKUX HABBIKOB, HABBIKOB MPAKTUYECKOIO0 U TBOPYECKOI'O MBIIUICHHS.
Mo3keT BBINONHATHCS B MHAUBUAYATIHLHOM MOPSAIKE WIN TPYHIONH 00yqaromuxcsl.

Pacuetno-rpaduueckas padora (IIP-12») - CpenctBo nmpoBepku yMEHHH MpH-
MEHSATH MOJY4YEHHBIE 3HAHMSI 110 3apaHee ONPECIIEHHON METOIMKE JJIsl pEeLIeHUs 3a-
Jla4 WK 3a/laHui TI0 MOJIYJIIO MJIU TUCLUIUIMHE B LIEJIOM.

MeToanueckue peKOMEHIAUMHU, ONpeaeJsoIne Npoueaypbl OLeHUBAHUS
pe3yJIbTaTOB OCBOCHMS JUCHUIINHbBI
HrtoroBas oneHka NpoOMEKYTOUYHOW aTTECTAllMM BBICTABIISIETCA COTJIACHO PEW-
TUHT-TIJIaHY, KOTOPBIMA BKJIIOUAET B CE€0s1 OLIEHOYHOE MEPOTPUSITHS, B TOM YUCIIC U K-
3aMeH, 1 BecoBble kod(purmenTsl. [IpenogaBaTenb 3HAKOMUT CTYACHTOM C PEHTHHT -
IJIAHOM B HAa4aJle CEMECTpa.
OueHouHbIe CPeACTBA IS TEKYLIEH aTTeCTAlNH

Tekymas aTTectaius CTyICHTOB MO JUCHMUILUIMHE TPOBOAUTCS B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBisercs o0s3aTenbHOM.

Tekyias arrectanusi NPOBOAUTCA B (POpME KOHTPOJIBHBIX MEPONPUSITHH (CO-
OecenoBaHusl, 1a0OPATOPHBIX padOT, KOHCIEKTOB, KypCOBOIO MPOEKTA) MO OLIEHUBA-
HUIO (PAKTUUECKUX PEe3yJbTaTOB OOyUYEHHUS CTYACHTOB U OCYILIECTBIISIETCS BEAYIIUM
npenojaBaTesieM.

OOBeKkTamMu OIICHUBAHUS BBHICTYIIAIOT:

— y4eOHas JUCIUIUIMHA (AKTUBHOCTD Ha 3aHATHSAX, CBOCBPEMECHHOCTH BBITIOTHE-
HUS Pa3JIUYHBIX BUIOB 33JIaHUM, MOCEIIAEMOCTh BCEX BHUJOB 3aHATHUM IO aTTECTye-
MO TUCITUTINHE);

— CTETEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

— YpOBEHb OBJIAJCHUS MPAKTUUECKUMH YMEHUSIMU U HaBBIKAMU IO BCEM BUJIaM
y4eOHOH padoThI;

— pe3yibTaThl CAMOCTOSITEIIBHON PaOOTHI.

CocTtaBnseTcs KaJ€HIApHBIM IJIaH KOHTPOJBHBIX MEPOIPHUITHN IO JIUCIHU-
rHe. OlleHKa MOCENaeMOCTH, aKTUBHOCTH OOYYaIOIIMXCSl HAa 3aHSTHSIX, CBOEBpE-
MEHHOCTb BBITIOJTHEHUS PA3JIMYHBIX BUIOB 3alaHUM BEAETCS HA OCHOBE KypHaa, KO-
TOPBIN BEJET MpenojaBaTeib B TEUEHHE YYEOHOr0 ceMecTpa.

Bomnpocsl 1151 codeceroBanmsi / yCTHOTO OIpoca
Pa3pgen 1.
1. Hasznauwenue PIIJ[Y, ero cocrtaB. Bce XapaKTepUCTHUKH paJgHOCHTHAIA,

dbopmupyemoro PITJIY, u TpeGoBaHus K HUM.
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Hasznauenue PIIJ1Y, ero cocta. Knaccudukanms PITTY.
CrpykrypHas cxema PIT/IY ¢ AM u npuniun ero paboThl.

W

Tunoas ctpykrypHas cxema PIIJIY ¢ UM u npuHnun ero padoThI.

5. Crpykrypnas cxema PIIJIY ananorsoro TB curnana u mpunuumn ero pabo-
ThI (COBMECTHO C MEPEIATYNKOM 3BYKOBOT'O COITPOBOKICHUS).

6. CrpykrypHas cxema PIIJIY CBY-muanazoHa M HOpUHLUN €ro pabOThI
(B34Th Ha BBIOOD JII000M nepenaTuuk, noaxo i noa nousitue CBY-nepegatyuk).

7. Ocob6ennoctu PII/IY Ha 351eKTpoBaKyyMHBIX IPUOOpax.

8. Ocob6ennoctu PITIY Ha moaynpoBOJHUKOBBIX MpUOOpax.

9. Teneparop Ha 31EKTPOBAaKKYMHBIX Ipubopax. CoctaB, cxema, 0COOCHHO-
CTH.

10. I'eneparop Ha Tpan3ucTopax. CocraB, cxema, 0COOEHHOCTH.

11. T'enepaTop Ha KIUCTPOHE U reHepaTop Ha MarHeTpone. CocTaB, 0COOEHHO-
CTH, 00JIaCTH IPUMEHEHMS.

12. T'enepatop Ha nammne Oerymieit BosiHbl. CocTaB, 0COOEHHOCTH, 00JIaCTH
MIPUMEHECHHUSL.

13. O6mme Bcenenus 06 YM uX cOCTaB U OCHOBHBIE DJIEKTPHUYECKUE TTapaMeT-
PBI.

14. 'BB. CtpykTypHas cxeMa, IpUHIIUI padoThl, OalaHC MOIITHOCTEH.

15. Jlunamuueckue xapakrepuctuku BU renepatopoB 1 MakCHMMallbHO OT/IaBa-
eMasi MOIIHOCTb.

16. Harpy3ouHble, aMILUTUTYIHbIE U YaCTOTHBIC XapakTtepuctuku BY reneparo-
pa.

17. Paguonepenatuuk IlonoBa U OCHOBHBIE 3Tambl 3BOTIOLUMOHUPOBAHMS CH-
CTEM paJluoNepeayu.

18. IIpouenypa cormacoBanust BU remepaTopa ¢ aHTEHHOM.

19. Cornacytomue 1nenu y3konosocHsix BU I'BB.

20. Cornacyromue 1ienu mupokomnonocHsix BU I'BB. Tpancdopmaropst u ap.

Pasnean 2.

1. YMHOXuTenu 4acToThl. PermaeMbie 3a1aun, coCTaB, MECTO B TPaKTe Mepe-
Jlayyl CUTHAaJa.

2. Asroreneparopsl. Knaccudukaius, Ha3HaueHUE, COCTaB.

3. Ksapuessie aBToreHepatopsl. OTIn4HUTEIbHBIE OCOOEHHOCTH, OCHOBHBIE
XapaKTePUCTUKH.

4. Tpexrtoueunas cxema AI' eMKOCTHOTrO THUIA.

5. Tpexrtoueunas cxema Al’ MHIYKTUBHOIO THUIIA.

6. Tpexrtoueunsie cxembl A" IByX-Tpex KOHTYpHBIE.

7. RC-aBtoreneparopsl. OcCoOO€HHOCTH, cPepbl MPUMEHEHUS, PA3HOBUIHOCTH.
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8. BapuaHTbl mocTpoeHusi cxeM, 00ecreunBarouuX COBMECTHYIO paboTy He-
CKOJIbKHX AD Ha OJJHY HarpysKy.

9. BapuaHTBI IOCTPOCHHS CXEM, 00ECTIEUNBAIOLIUX MTUTAHUE IJEKTPOAOB AD.

10. TunoBas cxema PIIJIY MoOuIBsHOTO CpeacBTa CBSI3M Ha MPUMEpPE Mepeaat-
yuka GSM.

11. Ctpoenue, coctaB u ocodennoctu PIIJIY, oGecneunBaromux cBs3b Mpu
MOMOIIY CBETOBBIX BOJIH.

12. Asrorenepatopsl Ha 6aze anementoB TTJI u KMOIL.

13. Hudpossie PIIIY. ApXureKkTypHblE peIICHHs, MPUMEPHl IEHCTBYIOIUX
nepeaTYKoB, 0COOCHHOCTH.

Kputepun onennBaHus

v 100-86 Ga/utoB BBHICTaBISETCS CTYACHTY, €CJHM yYacTHE B COOECENOBAHUU
MOKa3bIBACT MPOYHbIC 3HAHUSI OCHOBHBIX MPOIIECCOB M3y4yaeMOW MPEeAMETHOMN o0a-
CTH, OTJINYAETCA [NIyOMHON M MOJHOTOW PACKPBITHS TEMBbI; BaJleHUE TEPMUHOJIOTHU-
YECKUM alllapaToM; YMEHHE OOBSICHITH CYUIHOCTb, SIBICHUH, MPOIIECCOB, COOBITHIA,
JieNnaTh BBIBOABI M OOOOIICHMs, aBaTh apryMEHTHPOBAaHHBIC OTBETHI, MPUBOAHTH
IPUMEPBI; CBOOOIHOE BJIaICHNE MOHOJOTHYECKON PEUbl0, JOTHYHOCTh U MOCIIEA0Ba-
TEJIbHOCTh OTBETA; YMEHUE IPUBOJIUTH MIPUMEPHI COBPEMEHHBIX MPOOJIEM H3ydaeMoil
o0nacTu.

v' 85-76 GaJlI0B BBICTABIIAETCSA CTYAEHTY, €CJIM yYacTHe B COOECET0BAHUH I10-
Ka3bIBAET MPOYHbBIC 3HAHUSI OCHOBHBIX MPOLIECCOB M3y4yaeMOM MpeIMeTHON 00IacTH,
OTJMYAETCSl TIyOMHOW M TOJHOTOW PACKPBITHS TEMbI; BIIAaJEHUE TEPMHHOJIOTHYE-
CKUM aIllapaToM; YMeHHe OOBSICHAThH CYIHOCTb, SBIIGHUH, IPOIECCOB, COOBITUH, JI€-
JaTh BBIBOABI U 000OIIEHUS, 1aBaTh apryMEHTHUPOBAHHBIE OTBETHI, IPUBOAUTD TPH-
MepbI; CBOOOJHOE BIIaJIEHUE MOHOJOTUYECKOW PEUbl0, JIOTUYHOCTh M IOCIIEOBa-
TeNbHOCTH 0TBeTa. OJIHAKO JOMYCKAeTCs O/HA - IBE€ HETOUHOCTH B OTBETE.

v/ 75-61 GayuioB BBICTABJISIETCSA CTYAEHTY, €CJIHM yYacTHEe B COOECeIOBaHWH,
CBUJCTEIHCTBYET B OCHOBHOM O 3HaHHMM MPOIECCOB M3ydyaeMOM mpeaMeTHoW oOa-
CTH, OTJIMYAIOIINICS HEAOCTATOUHON TIIyOMHOW U MOJHOTOM PacKpbITUSL TEMBbI; 3HA-
HUEM OCHOBHBIX BOIIPOCOB TEOPHH; cIab0 CPOpPMUPOBAHHBIMH HABBIKAMHU aHAIN3a
SIBIICHUH, TIPOIIECCOB, HEJIOCTATOUYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIC OTBE-
THI ¥ IPUBOJUTH MIPUMEPHI; HEAOCTATOYHO CBOOOIHBIM BJIaICHUEM MOHOJOTHYECKON
peublo, JIOTUYHOCTBIO M TOCJEAO0BATEIbHOCTHIO OTBeTa. JlomycKaeTcs HECKOJIBKO
OIMOOK B COJIEP)KAaHWU OTBETA; HEYMEHHE MPUBECTU MPUMEP Pa3BUTHUS CUTYalWH,
IPOBECTH CBS3b C APYTUMHU aCIIEKTaMU U3y4aeMoi 00JIacTH.

v 60-50 6a/I0B BLICTABISAETCS CTYIEHTY, €CIIM Y4aCTHE B cOOECEI0BaHUM, 00-
Hapy>KMBAaeT HE3HAHUE MTPOLIECCOB U3yYyaeMOM MPeAMETHOM 00IaCTH, OTIMYAIOIIUICS

HErIyOOKMM PacKpbhITHEM TEMbl; HE3HAHHUEM OCHOBHBIX BOIIPOCOB TEOpHUH, Hechop-
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MUPOBAHHBIMM HAaBbIKAMHU AaHAJIM3a SIBJICHUM, NMPOLIECCOB; HEYMEHUEM J1aBaTh apry-
MEHTHPOBAHHBIE OTBETHI, CIIA0BIM BJIAJICHHEM MOHOJIOTUYECKOM PeUbl0, OTCYTCTBUEM
JIOTUYHOCTH M MOCJIENOBATEIbHOCTU. J[OIyCKalOTCs Cepbe3Hble OMIMOKH B COAepKa-
HUM OTBETA; HE3HAHUE COBPEMEHHON MPOOIeMaTHKN U3ydaeMoil 001acTu.

TemaTuka 1a60paToOpHBIX padoT
YacToTHas MOy IS
BBeaenue B MOy IsITOp ApMCTpOHTa
KBagparypnas ¢azoBas MaHUIYJISUS
[[I1pOTHO-UMITYIbCHASI MOAYJISILUS U IEMOTY SN
[Tpunuun "ayccoBckoit FSK

Ok wnE

Kpurepuu oueHku 1a00paTOpPHBIX padoT

Kpurepuu orienku 1adbopatopHoii pabOThI:

v' 100-86 6a10oB BBICTABJISAETCS CTYAEHTY, €CIH CTYIEHT BBIPasHi CBOE
MHEHHE TI0 chopMyITHpOBaHHOH MpobIIeMe, apryMEHTUPOBAII €0, TOYHO OIPECITUB
ee cojaepxkaHue W coctapistomue. [IpuBeneHsl TaHHBIC OTEYSCTBEHHON U 3apyOeiK-
HOM JUTEepaTypbl, CTATUCTUYECKUE CBEACHUS, HH(GOPMAIUS HOPMATUBHO-TIPABOBOTO
xapaktepa. CTyJeHT 3HaeT W BJIaJIeeT HABBIKOM CaMOCTOSITEIbHOM HMCCIIeIOBATEIb-
CKOM paboThI 10 TeME UCCIIEJIOBAaHMS; METOJaMHU U TMPUEMaMH aHajJu3a TeopeThude-
CKUX W/WIW TPAKTUYECKHX AaCIEKTOB M3ydaeMoul oOiacTu. DakTUYECKUX OIIMOOK,
CBSI3aHHBIX C MOHMMaHWEM TpoOJieMbl, HET; Tpaduuecku padbora odopmiieHa mpa-
BUJIBHO.

v’ 85-76 GamioB BBICTAaBISIETCS CTYAEHTY, €M paboTa XapaKTepH3yeTCs
CMBICJIOBOM IENBHOCTHIO, CBA3HOCTHIO M IMOCJIEOBATENFHOCTBIO M3IIOKEHUS; JIOMY-
meHo He Oonee 1 ommMOKK Tpu OOBSICHEHHHM CMBICTIA WU COJEPIKaHUS MPOOTIEMBI.
Jlist aprymMeHTanuu MpUBOASTCS JAaHHBIE OTEYECTBEHHBIX U 3apyO€KHBIX aBTOPOB.
[IpoieMOHCTpHPOBAHBI UCCIIENOBATEILCKIE YMEHUS U HABBIKM. DaKTUYECKHUX OIIIH-
OOK, CBSI3aHHBIX C MOHMMaHWEM MpPoOJeMbl, HET. JlomyiieHbl OJHA-/IBE OIIMOKU B
odopmiieHHU paboOThl 75-61 Gaml - CTYyIEHT MPOBOJUT JOCTATOYHO CaAMOCTOSITENb-
HBIM aHaJIN3 OCHOBHBIX 3TAIOB W CMBICIIOBBIX COCTABJISIONINX MPOOJIEMBI; TOHUMAET
0a30BbIC OCHOBBI M TEOPETUYECKOE OOOCHOBAHHME BHIOpaHHON TeMbl. [IpuBICUYCHBI
OCHOBHBIC HCTOYHUKHU TI0 paccMmaTpuBaemont Teme. [Jomymeno ve 6onee 2 ommobOOK B
CMBICIIC WJIH COJIEP’KaHUU MPOOIIeMbl, 0hOPMIICHHH PaOOTHI.

v 60-50 GamnoB BBICTABISIETCS CTYACHTY, €CIIM paboTa MPEICTaBIsAET CO-
0ol mepecKka3aHHbIN WJIU MOJHOCTHIO MEPENUCAaHHBIM UCXOJHBIN TEKCT 0€3 Kakux Obl
TO HU OBLJIO KOMMEHTapueB, aHanu3a. He packpeiTa CTpyKTypa U TEOpeTUYECKast COo-
cTaBistomias Tembl. JlomyeHo Tpu win 0osiee Tpex OmMOOK B CMBICIIOBOM COJAEp-

’KaHUU pacKpbIBaeMOM Mpo0sIemMbl, B 0(hOpMIIEHUN PAOOTHI.
61



Tembl 00s13aTeJIbHbIE AJIHA OTPAKCHHUA B KOHCIIEKTE

Pa3zpnen 1.
1. O6mme cBenenusi o padore paauornepenaronux ycrporcts (PIInY). Hazna-

yenue PIInY u npyrux ucrounukoB kojebanuii BU. Knaccuduxanus PIInY.

2. Tpeboanus k PIInY. [Ipumepst ctpykrypabix cxem PIInY. OcHoBHbIE Kac-
KaJpl epenaTyukoB. Metonbl npoektupoBanus PIInY.

3. Cxembl reHepaTopoB ¢ BHEIIHUM Bo30YykiaeHueM (I'BB).

4. cnionp3yeMbie JIEKTPOHHBIE TTPUOOPHI. CTaTUYECKHE XapaKTEPUCTUKHU Te-
HEPATOPHBIX JIAaMII U TPAH3UCTOPOB. /[MHAMHUUYECKHE XapaKTEPUCTUKH BBIXOAHOTO TO-
ka OII B I'BB.

5. OnpeneneHue mapamMeTpoB HICATM3UPOBAHHBIX XapaKTEPUCTUK IO peaib-
HBIM CTaTUYECKUM XAPAKTEPUCTUKAM.

6. YpaBHEHUE aHOMHOTO TOKAa JJIEKTPOHHBIM MPUOOPOB TPH UJICATU3UPOBAH-
HBIX XapaKTEpPUCTUKAX. [[MHaMuueckne XapaKTEPUCTUKHU. ['apMOHMYECKUN aHAIN3
AHOJHOI'O TOKA.

7. Cxembl ' BB. O6mme cBenenus. Bxoaable, MeKKacKaJHbIC M BBIXOJIHBIC I1e-
iy cBA3U. CXEMBI TEHEPATOPOB C MHUPOKOAUANA30HHBIMU LETISIMU CBSI3U.

Pa3nen 2
1. Bo30oyautenu paauonepenaraukoB. OOmue cBeneHus. TpaH3UCTOPHBIC aB-

TorenepaTopbl. HecTabMIIBHOCTh YaCTOTHI ABTOT€HEPATOPOB.

2. llenu nuTaHusl aBTOT€HEPATOPOB. ABTOT€HEPATOPHI C KBAPLIEM.

3. Bnusinue oOpaTHOH CBSI3M Ha yCTOMYMBOCTBH JIMHEWHOM M KBa3WJIMHEHHOMN
cucteM. Biausitnue oOpaTHON CBSI3W Ha (PYHKIUU YCTOMYMBBIX JIMHEHMHBIX M KBA3HWIIU-
HevHbIX [ BB.

4. TlepenaTunku ¢ aMIuUIMTYJIHOU Monyisiuuei. O6mue cBeaeHus. CeTodHas
MOZIYJIAUA. AHOIHAs MoAyJianus. CXembl KacKaJoB Paguo- U 3BYKOBOW 4YaCTOTHI

IIpu aHO,HHOI;‘I MOAYJIINH.
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5. AHOZHAs MOZYJIALIMSA C aBTOMAaTUYECKUM CMEUIEHUEM U MOJYJIHPOBAHHBIM
BO30YyKIeHHEM. AHOJHO-3KpaHHasi MOAYJILMA. AMIUIMTyAHAsT MOAYJISILUS TpaH3U-
CTOPHBIX TEHEPATOPOB.

6. [lepenatunku ¢ ofHOIOJIOCHOW MopayJsinued. OOmue cBenenuss CurHan
cBefeHusl. CUrHai ¢ OHOIMOJIOCHON MOYJISILTUEH.

7. Ilpenmy1iecTBa MPUMEHEHHS OAHOIIOJIOCHON MOJYJISLIMM B CUCTEMAX CBSI3H
u Bemanus. CTpyKTypHbIE CXEMbI CBSI3aHHBIX M BELIATENbHBIX NEPEJATYNKOB U BO3-
oynureneit c OM.

8. Paguonepenatuuku ¢ yriaoBod momyisnueil. O01mue COOTHOIIEHUS IPU Ya-
CTOTHOM MOJYJISILIUY.

KpuTepml OIICHKHU KOHCIICKTA

Ouenka TpeboBanusi
«;3aumeno» CTyneHT BBITIOJIHWI KOHCIIEKT, BCE TEMBI OTPAKEHBI B IIOJTHOM 00bEME UITH
1-5 TeM He MOJHOCTHIO OTPAXKEHBI, TUOO OTCYTCTBYIOT.
«He 3aumeno» | KOHCIIEKT OTCYTCTBYET, TMOO OTCYTCTBYET Oosiee 5 TeM.

TemaTuka KypcoBOIro npoexKra

- pa3paloTaTh CTPYKTYpHYIO M NPUHIUNHAIBbHYI0 cxeMbl UM-nepenarunka
3BYKOBBIX CUT'HAJIOB;

- IPOBECTH NPEABAPUTENBHBIN PACUET NEPEIATUNKA,;

- IPOBECTU NOJIHBIN JJIEKTPUYECKUM PACUET TPEX CIECAYIOMNX APYT 3a APYroM
KAaCKaJIOB;

- MOATOTOBUTH I'papuuecKkuil MaTepual: IPUHLUIUAIBHYIO JIEKTPUUECKYIO U
CTPYKTYPHYIO CXEMBI [TepeIaTuiKa; CIeHPUKAIHIO.

Kpurepuu onieHMBaHus KypcoOBOIro MpoeKTa:

v" 100-86 GaIoB BBICTABIIACTCS CTYIECHTY, €CIIM CTYIEHT BBIpasui CBOE MHeE-
HHUE 10 cOpPMYIHPOBAHHON MpobieMe, apryMEeHTHPOBaJl €ro, TOYHO OIPECNIUB e
coJiep)KaHue U cocTapisitonue. [IpuBenensl TaHHBIE OTEYECTBEHHON M 3apyOeKHOMN
JUTEpaTyphl, CTATHCTUYECKUE CBEACHUS, WH(GOpPMAIMs HOPMATHBHO-TIPABOBOTO Xa-
pakTepa. CTyIEHT 3HA€T U BJIAJICET HAaBBIKOM CaMOCTOSITEIbHON HCCIIEI0BaTEIbCKON
pa®oThl MO TEME HCCIEeNOBAaHUS; METOJaMU M TpUEMaMU aHajin3a TEOPETUUYECKUX
W/WIHA TPAKTUYECKUX aCIEKTOB M3ydaeMoi obmactu. DakTHueckux OmMUOOK, CBA3AH-
HBIX C IOHUMaHUEM MpoOJIeMbl, HET; rpaduuecku padbota odpopMiIeHa MPaBUIBHO.
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v 85-76 0ainoB BBICTABISETCA CTYIEHTY, €CiIM paboTa XapaKTepU3yeTcs
CMBICJIOBOHM LIENTBHOCTBIO, CBA3HOCTHIO M IOCJIEOBATENFHOCTBIO M3NIOKEHUS; JT0MY-
mieHo He 6osnee | ommOKM MpU OOBSICHEHUU CMBICIA WM COJIEPKAHHUS MPOOJIEMBI.
Jlis apryMeHTaly MpUBOASTCS JTaHHBIE OTEUYECTBEHHBIX U 3apyOeikHBIX aBTOPOB.
[IpoIeMOHCTPUPOBAHBI UCCIIEAOBATEILCKIUE YMEHUSI U HABBIKM. DaKTUYECKUX OIIH-
OOK, CBSI3aHHBIX C MOHUMaHUEM MpoOJeMbl, HEeT. [lomyleHbl oHa-IBE OIIMOKU B
oopmieHun paboThl 75-61 Oama - CTYIEHT MPOBOIUT JIOCTATOYHO CAMOCTOSITENb-
HBI aHalM3 OCHOBHBIX 3TAMOB U CMBICIOBBIX COCTABJISIONIUX MPOOJIEMbI; TOHUMAET
0a30BbIe OCHOBBI U TEOPETUUYECKOE OOOCHOBaHUE BbIOpaHHOW TeMbl. [IpuBriedeHbl
OCHOBHBIC HCTOYHUKHU TI0 paccMmaTpuBaemont Teme. [JomymeHno He 6onee 2 ommOOK B
CMBICIIE WM COJAEPKaHUU MPOOIEMBbI, 0hOPMIIEHHH PaOOTHI.

v 60-50 Ga/utoB BBICTABJISIETCS CTYICHTY, €CIIM paboTa IpeICTaBiIsIeT CoOOi
nepecKa3aHHbIA WM MOJTHOCTBIO MEPENUCAaHHbIM UCXOIHBIM TEKCT 0e3 Kakux Obl TO
HU ObUIO KOMMEHTapueB, aHanu3a. He packpeita CTpyKTypa U TeOpeTHYecKas Co-
CTaBJIAIOIIAsA TeMbl. JlomyeHo Tpu mwiu 0oJiee TpeX OIMMOOK B CMBICIIOBOM COJEp-
YKaHUU pacKpbIBaeMoW MpoOeMbl, B 0(hOPMIIEHHH paOOTHI.

OueHoYHbIE CPeCTBA ISl IPOMEKYTOYHOM aTTecTAlUuN

[IpomexxyTouHas arrectanus CTyJIEHTOB M0 JUCUUIUIMHE «Paguoniepenaronume
YCTPOMCTBA CUCTEM PAAUOCBSI3N» MPOBOJUTCS B COOTBETCTBUM C JIOKAIBHBIMHU HOP-
MaTtuBHbIMU akTamu JIBDVY u saBnsercs obs3arenbHoi. dopma OTUETHOCTH MO JIUC-
IUIUTHHE — 9K3aMeH (7-H, OCCHHHM ceMecTp). DK3aMeH IO JUCIUILUIMHE BKIIIOYAcT
OTBETHI Ha 2 BOMpoOCa.

Kpurtepuu BbIiCTaBJIeHHS OLIEHKH CTYJACHTY HA IK3aMeHe

K sk3ameny momyckaroTcsi oOydJaromuecsi, BRIOJHUBIINE ITporpaMMmy oOyde-

HUS 110 TUCUUIUIMHE, IPOILICAIINE BCE 3TAIbl TEKYIIEH aTTeCTalluH.

Bamsl Ounenka 3K3amMeHa TpeboBanus Kk cpopMUPOBAHHBIM KOMIIETEHIMAM
(petiTunro- (cranmapTHas)
BOI1 OIIEHKH)

100-85 «OMAUUHO» OneHKa «OTIUYHO» BBICTABISIETCS CTYACHTY, €CIIH OH TJIyOOKO H
MPOYHO YCBOMJI MPOrPaMMHBIA MaTepual, UCUEPIBIBAIOIIE, MOCIIe-
JIOBATEIbHO, YETKO U JIOTHYECKH CTPOMHO €ro M3J1araet, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTUKOH, CBOOOHO CIIPABIISCTCS C 3ajada-
MH, BOIIPOCAMH M IPYTMMH BUIAMK IPUMEHEHHUS 3HAHUH, IPHUUEM HE
3aTPyJHSACTCS C OTBETOM IPH BHIOM3MEHEHHUH 33IaHHUN, UCIONB3YET
B OTBETE Marepuajl MOHOrpauyecKod JIUTepaTyphl, IMPABHILHO
000OCHOBBIBACT MPHUHATOE pEIICHHEe, BJaJCeT Pa3HOCTOPOHHUMHU
HABBIKAMH M TPUEMAaMU BBITOJIHEHUS MPAKTUYCCKHUX 3a/1a4.
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85-76 «xopoutoy OreHKa «XOpOII0» BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HAET
MaTepuai, TpaMOTHO U 1O CYIIECTBY M3JaraeT €ro, He JOMycKas Cy-
IIIECTBEHHBIX HETOYHOCTEHW B OTBETE Ha BOIIPOC, MPABWIIBHO MpUMe-
HSET TEOPETUYECKUE TMOJIOKEHHUS MPU PEIICHUH MPAKTHUYECKUX BO-
MPOCOB U 33J1a4, BiaJiceT HCOOXOJUMBIMU HaBBIKAMU U MPUEMAMH UX
BBITIOTHEHUS.

75-61 «y0081emeopu- OrneHka «yIOBIETBOPUTEIHHO» BBICTABISIETCA CTYIEHTY, €CIIH OH
MenbHO» MMEeT 3HaHUS TOJBKO OCHOBHOTO Marephaja, HO He YCBOHWII €ro Je-
TajeH, AOMyCcKaeT He TOYHOCTH, HEOCTaTOYHO MpaBUIbHBIE HOpMY-
JMPOBKH, HAPYIICHUS JIOTHIECKON IOCIIEI0BATEILHOCTH B M3JIOXKE-
HUH MPOTPaMMHOTO MaTepualla, UCIBITHIBACT 3aTPyIHEHUS TIPU BbI-
MOJIHEHUH MTPAKTHYECKUX padoT.

60-50 «HEYO08Iemeopu- OlieHKa «HEYI0BICTBOPUTEIBHOY BBICTABJISCTCS CTYIACHTY, KOTOPBIM
MenbHO» HE 3HAeT 3HAYMTEIHHON YaCcTH MPOrPaMMHOI0 MaTepuaia, A0IycKa-
€T CYIIECTBEHHBIC OIMUOKU, HEYBEPCHHO, C OOJIBIIMMH 3aTPYIHEHH-
SIMH BBITIOJTHSIET TPaKTHYeCKre paboTel. Kak mpaBmiio, oleHKa «He-
yIOBJIETBOPUTEIBHO» CTABUTCS CTYICHTaM, KOTOPbIE HE MOTYT IPO-
JOJDKUTH 00yueHHe 6e3 JOMOJHUTENBHBIX 3aHATHH 110 COOTBETCTBY-
IOLIEH JUCLUIUIMHE.

MeToanuyeckue yKa3aHus 10 caa4ye IK3aMeHa

DK3aMeH MpUHUMAaeTcs BeAylIMM mpenogaBateneM. [Ipu OonbiioM kosmye-
CTBE TPyNN Y OJHOIO MPEenojaBaresisi WK MpU OOJBIIONW YUCICHHOCTH MOTOKA IO
pacnopspKeHUIo AupekTopa JlemaprameHTta (3aMecTUTENsl JUPEKTopa Mo yueOHOU U
BOCIHUTATEIbHON paboTe) TOMyCKaeTcs MPUBJICYEHUE B IOMOIIb BEAYILIEMY Mpenoa-
BaTeJIO JPYTUX Ipenojasaresieid. B nepByro odepenp NMPUBIEKAKOTCS MPENoIaBaTe-
JIM, KOTOPBIE MMPOBOIUIIY JTA0OPATOPHBIE 3aHATHUS MO TUCUUILIIMHE B TPyIIaXx.

B nckmatounTenbHBIX Cilydasx, M0 COTJIACOBAHHUIO C 3aMECTHUTENIEM IUPEKTOpA
[[Ixonpl MO y4eOHOM M BOCHIUTATENIbHOU padoTe, AupeKkTopoM JlemapTaMeHTa uMeeT
IIPABO MPUHATH K3aMEH B OTCYTCTBHUE BEAYIIETO IPENOAABATEIIS.

dopMa MpoBeAeHUs dK3aMeHa (yCTHas, MMCbMEHHAs U 1p.) YTBEPXKIAETCS Ha
3acenanuu JlemaprameHTa IO COTJIaCOBAHHUIO C PYKOBOJIMTENIEM B COOTBETCTBHUM C
pabodeill mporpaMMOi JUCITUTUIAHEL.

Bo BpeMst mpoBeieHus 3K3aMeHa CTYACHThl MOTYT I0JIb30BaThCsl paboyeit mpo-
IrpaMMOM THCIUIUIMHBI, a TAKXKE C pa3pellieHUs] TPENoAaBaTes, IPOBOISIIETO JK3a-
MEH, CIPAaBOYHOM JUTEpaTypod M APYTUMU MOCOOMSIMHU (y4eOHMKaMHU, YYEOHBIMU
NOCOOUSIMH, PEKOMEHAOBAHHOU JTUTEPATYPOU U T.I1.).

Bpewms, npenocrasisiemMoe CTyA€HTY Ha IOATOTOBKY K OTBETY Ha JK3aMEHE,
JOJKHO cOCTaBIATh HEe Oonee 20 munyT. [lo cTeyeHnn JaHHOTO BpEMEHH CTYACHT
JIOJIKEH OBITh TOTOB K OTBETY.
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[IpucytcTBre Ha PK3aMeHE MOCTOPOHHUX JIHI] (KpOME JIHII, OCYIIECTBISIOIINX
MIPOBEPKY) 0€3 pa3pemieHnss COOTBETCTBYIOMUX JIUI] (PEKTOpa MO0 MPOPEKTOpa 1O
y4eOHOI 1 BocmHTaTeIbHOU padore, qupekropa komnsl, pykoBoautens OITOIT wiu
nupekTopa /lemapramenTa), He aomyckaercs. MHBanuabl U Juua ¢ OrpaHUYEHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbS, HE MMEIOLIUE BO3MOKHOCTH CaMOCTOSITEIBHOIO Tepe-
JBUKEHUS, OMYCKAIOTCS 3a4€T C COMPOBOXKIAIOIIIUMH.

[Ipu nmpoMekyTOUHOM arTecTanuu OOYyYarolMMCsl YCTaHABIMBAETCS OLIEHKA
«OTJIUYHO», «XOPOILIO», «YIOBIECTBOPUTEIHLHO» WU «HEYIOBICTBOPUTEIHHO.

OueHka BHOCHUTCS B 3K3aMEHAlMOHHYIO BE€OMOCTh. [Ipu HesiBKe cTyaeHTa Ha
HK3aMEH B BEJOMOCTH JIE€NAETCS 3aIIUCh «HE SIBUJICS.

Bomnpocsl k 3xk3aMeny

21. Haznauenue PIIJIY, ero cocraB. Bce xapakTepuCTHKH pajuocHUrHala,
dbopmupyemoro PIIJIY, u TpeboBaHUs K HUM.

22. Hazmauenwue PIIJ1Y, ero cocta. Knaccudukarus PITJTY.

23. Crpykrypnas cxema PIIJIY ¢ AM u npuHIum ero paboTsl.

24. Tumnosas ctpykrypHas cxema PIT/IY ¢ UM u npuHIuUm ero paboThI.

25. CrpykrypnHas cxema PIIJIY ananoroBoro TB curnama m mpuHIMI €ro
paboThI (COBMECTHO C MEPEIATINKOM 3BYKOBOTO COITPOBOKICHUS).

26. CrpykrypnHas cxema PIIJITY CBU-muamazona u mpuHIUN €ro pabOThI
(B34Th Ha BBIOOD JTH000M MepenaTurk, noaxoasamnmi noa nousitue CBY-nepegatauk).

27. Ocob6ennoctu PITJIY Ha 31eKTpOBaKyyMHBIX MPUOOpaXx.

28. Oco6ennoctu PITJIY Ha mosynmpoBOIHUKOBBIX MPUOOpaX.

29. T'eneparop Ha 3JEKTPOBaKKyMHBIX mpubOopax. CoctaB, cxema, 0COOCH-
HOCTH.

30. T'enepatop Ha Tpan3zuctopax. Coctas, cxema, 0COOEHHOCTH.

31. T'enepatop Ha KIMCTPOHE U reHepaTtop Ha MarHeTpoHe. CocTaB, 0COOCH-
HOCTH, 00JIaCTH TPUMEHEHUSI.

32. T'enepatop Ha namre Oeryiiei BosHbl. CocTaB, 0COOEHHOCTH, 00JaCTH
IPUMEHEHUS.

33.  OO6mue BceneHus 00 YM uxX cOoCTaB U OCHOBHBIE JICKTPUUECKHUE Tapa-
METPBHI.

34. TI'BB. CtpykTypHas cxema, IpUHIIMI padoThI, 0aJaHC MOIIIHOCTEH.

35. Jlunammueckue xapaktepuctuku BU renepaTtopoB M MakCMMaabHO OT-
JlaBaeMasi MOITHOCTb.

36. Harpy3ouHble, aMIUIUTYJHbIE U YaCTOTHBIE XapakTepuctuku BY renepa-
TOpa.
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37. Pamuonepenaruuk [lormoBa M OCHOBHBIE ATalbl 3BOJIOIUOHUPOBAHUS
CHCTEM paJuoNepeayn.

38. IlIpomnenypa cornacoBanusi BU renepaTopa ¢ aHTEHHOM.

39. Cornacyromue nenu y3komnonocHsix B I'BB.

40. Cornacytoue nenu mupokonojocusix BY I'BB. Tpancdopmaropst u
Ap.

41. VYMHOXHUTENW 4acTOThl. PemaeMble 3aaun, COCTaB, MECTO B TPAKTE Iie-
penadu curHasnia.

42.  Asrtorenepatopsl. Kinaccuduxamms, Ha3Haue€HUE, COCTAB.

43. Ksapuessie aBTorenepatopsl. OTIUYUTEIbHBIE OCOOCHHOCTH, OCHOBHBIC
XapaKTePUCTHKHU.

44, TpextoueuHas cxema Al' eMKOCTHOTO THIIA.

45.  TpextoyeuHas cxema Al' HHIYKTUBHOTO TUIIA.

46. Tpexrtoueunsle cxeMbl Al' IByX-TpeX KOHTYpHBIE.

47. RC-aBtorenepatopsl. Oco0eHHOCTH, chepbl MPUMEHEHUS, Pa3HOBHUIHO-
CTH.

48. BapuaHThl TOCTPOEHHUSI CXEM, OOECIEUMBAIOIIUX COBMECTHYIO PalbOTy
HECKOJIBKUX AD Ha OJIHYy HarpyskKy.

49. BapuaHTbhl TOCTPOCHHS CXEM, 00ECIEUMUBAIONINX MUTAHUE AIJIEKTPOIOB
AD.

50. TwumoBas cxema PITJIY mMoOuIBbHOTO CpelcBTa CBSI3U HAa MpPUMEpPE TIepe-
natynka GSM.

51. Crpoenue, coctaB u ocobennoctu PIIIY, obecnieunBaroniux cBsi3b IpH
MIOMOIIIA CBETOBBIX BOJIH.

52.  Astoreneparopsl Ha 6a3e anementoB TTJI u KMOII.

53.  [udpossie PIIJIY. ApXuTeKkTypHbIE pelIeHHs], TPUMEPHI AEUCTBYIOIIIX
nepeaTINKOB, OCOOSHHOCTH.
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