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PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmemmanpHOCTH) mOATOoTOBKH «11.03.04 3JmeKTpOHMKa ¥ HAHO3JEKTPOHUKA»,
YTBEPXKAEHHOr0 IpuKa3oM MuHuCTepcTBa 00pa3oBaHusa 1 Hayku Poccuiickoir Oemepanuu
oT 19.09.2017 Ne 927, u B COOTBETCTBUHU C paboyuM yueOHBIM IJIaHOM, YTBEPKAEHHBIM
PEKTOPOM YHUBEDPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio mpenofgaBaHus OUCHUIIUHE «CXeMOTeXHUKA ITH(PPOaHaTOTOBEIX
CUHTE3aTOPOB YaCTOT» ABJISAETC:

TEOpeTUYEeCKOe H3y4YeHHEe U OCBOEHHME METOAO0B peanu3alUd COBPEMEHHBIX
CXeMOTEXHHUUYECKUX PeIlleHuil, IPUMEeHsSIeMbX B aHaJOTOBHX, IIU(POBEIX X aHAJIOTO-
A (PPOBBIX YCTPOMCTBAX CHHTE3a YaCTOT, B TOM YMCJIe, 1 B MUKPOBOJIHOBOM [iMamna3oHe.
Wayuenne guctnuniauael CCY HampaBieHOo Ha GpopMupoBaHue rTy0OKOT0 MOHMMaHUS U
3HaHUS aHAJIUTHUYECKUX U KOMIBIOTEPHHIX METOHOB HCCIeNOBaHUS CXEMOTEXHUKH
OTHENbHHX 3JIEKTPOHHHIX Y3JI0B U CTPYKTYP CUHTE3aTOPOB M WX B3aMMOOEWCTBUS B
paMKax pajuonepenarlux U paguolpUeMHbIX YCTPOUCTB pa3InyHOro Ha3HayeHusa.Kypc
CCY npenHa3HaueH TakKXe [OJI [OJIyYeHUS 3HAHUU, YMEHUU U KOMIETEHIUU II0
KOMIIJIEKCHOMY peIlleHUI0 MPaKTU4YeCKUX 3afad MPOeKTUPOBaHUS IU(PPOaHaIOr0BEIX
MUKDPO3/IEKTPOHHBLIX YCTPOMCTB CHHTE3a 4aCTOT, IPUMEHSIEMBIX B TEJIEKOMMYHUKAIUSIX.

OTa 1e/lb OCTUTaeTCs IIyTeM pelleHus Claenyolux(er) 3aaad(u):

Oucnunnuaa CCY gBnsgeTcs OOHOW M3 OCHOBHEIX OUCIHUIIKH 0a30BOM YACTHU
npodeccruoHaNbHOTO ILHMKJIa MOATOTOBKH, B KOTOPOM CTYAEHTH H3y4alOT METOMBI
CTPYKTYPHOTO aHalW3a M CHHTe3a nudpoaHanmoroBeix CCY, a Takxke MeTOOH
CXeMOTEeXHMYEeCKOro aHaju3a U pacyeTa BaXKHBIX y3JI0B U MOJAYJied COBPEMEHHBIX
YCTPOMCTB 3NMEKTPO- ¥ pamuocBsis3u. OHa HAXOOUTCS B PSANY OUCHUIIINH, 00eCIIeYnBalOIINX
ClelUanbHyI0 TOATOTOBKY MAarucCTpPOB IO HaNpaBIeHUI0 HHMPOKOMMYHUKAUMOHHBIX
TEXHOJIOTUH.

2. MecCTO THCIHIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MIPOTrPaMMBbI

Oucuunnuaa «CxeMOTexXHHKa UHUPPOaHAIOTOBHIX CHHTE3aTOpPOB
gyactoT» B1.B.[1B.03.02 siBnsieTCcd OUCLUUINIKNHOW IO BHIOOPY 4YacTu, GOpPMUPYEMOU
y4acTHUKaMU o0pa30oBaTeNbHBIX OTHOIIEHWU Oyioka 1 yuyeOHOTO mjaHa MOATOTOBKHU
OakanaBpuaTa o HampaBiaeHuio «11.03.04 OnmeKTpoHMKA M HAHO3IEKTPOHUKA».
VcxonoHbIM yPOBEHb 3HAHUM U YMEHUM, KOTOPHIMHU OJIKEH 00JlafaTh CTYNEHT, MPUCTYIas
K U3YYEHUIO JaHHOU OUCLUNJIUHEI, OIpeeNseTCcsa U3yYeHUeM TaKUX OAUCIUIJINH, KaK
«Teopus 3NeKTpUUECKUX 1enen»; « DU3n4eCKrue OCHOBBI 3JIEKTPOHUKU»; «IJIEKTPOHUKA».

3. IlepeyeHb IUTAaHUPYEMBIX Pe3yIbTaTOB 00yUY€eHH I, COOTHECEHHBIX C
IUTAaHHPYEMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOH MPOrPaMMBbI

[Tpouiecc u3y4yeHus OUCLHUIIINHL HallpaBieH Ha GOpMUpPOBaHUEe CIETYIOMINUX
KOMIIETEHIINU:
Tabnuia 1

Ne Kopn

HanMeHOBaHHE KOMIIETEHIITHA
II/II [KOMIIeTeHITUH

CniocobeH apryMeHTHPOBAHO BLIOMpPATh U peau30BEIBaTh Ha MIPAKTHUKE

3¢ (eKTUBHYI0 METOOUKY 3KCIIePUMEHTAIbHOTO UCCIeN0BaHUS IIapaMeTpoB
U XapaKTePUCTUK ITPHUOOPOB, CXEM, YCTPOUCTB ¥ YCTAHOBOK 3JIEKTPOHUKHU U
HAHOS3JIEKTPOHUKH Pa3INYHOr0o GYHKIHMOHAIbHOTO Ha3HaAYeHHS

1 [1K-2




2 [1K-3

dBTOMATHU3alluK IIPOEKTUPOBAHUSA

Crioco0eH BHITIOJHSATL PaCueT ¥ ITPOEKTUPOBAHME 3JIEKTPOHHBIX TPHOOPOB,
CXeM ¥ YCTPOMCTB Pa3IUYHOr0 QYHKIMOHAIBHOTO Ha3HAYEeHUS B
COOTBETCTBUH C TEXHUYECKUM 3aaHUEM C UCII0Ih30BaHUEM CPEMICTB

VHOUKATOPH IOCTUXKEHUS KOMIIETEHITUN

Tabnuma 2
K-2.1 3HaeT MeTOOUKY IIPOBEeHNs UCCIIeIOBaHUY [TapaMeTPOB U XapaKTEPUCTUK Y3JI0B,
6JI0KOB
ITK-2.2 YMeeT MpoBOOUTH UCCIIEIOBAHNS XapPaKTEPUCTUK 3JIEKTPOHHEIX TPHOOPOB
K-3.1 3HaeT NPUHUUIE KOHCTPYUPOBAHUS OTHAEILHEIX Y3JI0B ¥ OJI0KOB 3JIEKTPOHHBIX
' mpubOpPoB
[1K-3.2 YMeeT POBOJUTD OlIEHOYHbIE PaCUeThl XapaKTePUCTHUK 3JIEKTPOHHBIX TPUOOPOB
K-3.3 BrnapeeT HaBEIKaMU IOATOTOBKY NMPUHIUIIMAIBHEIX U MOHTAXKHBIX 9JIEKTPUYECKUX
CXeM

4, 00beM THCUIHUIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas popMa o0yueHus

o Bcero|CeMmecTpsl

Bupn yuedoHOM padoThI 9ACOB 7
OG11ast TPyZOEMKOCTb | 3 3ET 108 108
KoHTaKTHasi paboTa ¢ 00y4aromuMuCs 50.25| 50.25
B TOM YMCJIE:
Jlekunu 20 20
[TpakTruyeckue 3angatus (I13) 16 16
JTabopaTtopHbie paboTs (JIP) 14 14
3ammTa KOHTPOIbHOM paboTh! -
3almTa KypCcoBol paboTh -
3aluTa KypCcoBOro IpoeKTa -
[IpomexyToUHas aTTeCTalys 0.25 0.25
CamocTositeibHasA paboTa oby4daromuxcsi (CPC) 57.75 57.75
B TOM YUCJIE:
Kypcosast pa6oTa -
KypcoBoii mpoekT -
W / unu gpyrue BUOB CaMOCTOSITENTbHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTAUYECKUM 49075 | 4975
3aHATUSM, KOHTPOJILHEIM paboTaM, U3y4eHue ' ‘
TEOPETUYECKOT0 MaTepHasa
[ToproroBka K MpoMeXyTOYHOU aTTeCTalluU 8 8
Buja npoMeKyTOUYHOH aTTeCTalluHu 3auer

5. CogepKaHue TUCIUILIHHBI

5.1. ComepxaHue pa3aesioB OUCLUIIINHEL.

Tab6muia 3

Tabmuia 4



Ne cemecTpa

No HaumeHoBaHHe
- /;[ pa3gena (TeMbl) Copep:xkaHue pa3aeia O4HO-| .
OUCUIUITHHBI OYHasi|3a04-
Has
Hast
1. Ilpepmer, nenu u 3apauyu Kypca CCY, meTome!
UCClefoBaHus. 2. TepDMUHE U OIIpefeeHNs,
HCIIONb3yeMbIe B TEXHUKE CHHTe3a 9acToT. 3. O6mactu
Pazpen 1. IIpUMeHEeHNs CUHTEe3aTOPOB 9acToT. 4. CTPYKTypHEIE
BBemenne. TepMUHB | CXeMBI U OCHOBHEIE MOMYJIU IIPHEMO-TIEPENAIOINX
U OlIpefeeHus. TPakKTOoB. 5. MeTOoAkl CHHTE3a YaCTOT - UCTOPUA
1 O6macTu mpuMeHeHUsT| Pa3BUTUs. 6. MeTod IaCCUBHOI'O aHAIOTOBOT'0 7
CHHTE3aTOpPOB YaCTOT.| CHHTe3a. 7. MeTo[ MacCUBHOTO IIU(POBOTO CHHTE3A. 8.
Knaccuduxanus MeTopn BO3BpaTHOTO reTepOgUHUPOBaHud. 9. MeTog
METOHOB CHHTE3a AKTUBHOTO aHAJIOTOBOT'0 CUHTE3a YaCTOT C IIOMOIIBI0
4acCToT. KOJIell YaCTOTHOM aBTOIOACTPOMKY 4acTOTH. 10.
MeTon aKTUBHOTO ITH(PPOBOTO CHHTE3a YaCTOT C
IIOMOIIIBIO KOJIEeI] UMITyTbCHO-()a30BOM aBTOIIOACTPOUKH
YaCTOTHL.
1. KBasurapMoHn4eckoe KonebaHue ¥ ero omucaHue.
Pazpen 2. 2. YcTpaHeHUEe HEOTQHO3HAYHOCTH B IPEACTAaBIEHUN
OcCHOBHEIE KonebaHui. 3. AHAIUTUYECKOE ONKUCaHUe
rmapaMeTpsl 1 dbopmupyemerx kKonebanwuii. 4. KorepeHTHEIE
CBOMCTBa kKojebanus. 5. ClleKTpanbHble XapaKTePUCTUKHU
9 bopMupyeMbIx KoJie0aHuM - MUCKPETHBIE U LIYMOBLIE TTO60YHEIE 7
KoJe0aHuH. CIIeKTpalbHEIE cocTaBsgiolue. CrieKTpanbHas
Bpemennoe u IIJIOTHOCTh MOIITHOCTH. 6. BpeMeHHas
CIIEKTPaNbHOE HEPaBHOMEPHOCTh (IXKUTTEP) KOjeOaHUM T ero CBI3b
TIpeficTaBlieHue CO CIIEKTpOM. 7. MopenupoBaHue CIIEKTPOB C
KonebaHui noMoIneio makeToB mporpaMMm FASTMEAN u Micro-Cap
9-12.
Pazpen 3.
1. PabGoTa TpaH3UCTOPHOTO YCUITUTENIEHOTO Kackaia Ha
CxeMOTexXHUKa .
BLICOKHX HaCTOTaX. Y CTOMUYMBOCTh IIUPOKOIIOIOCHBIX
aQHaJIOTOBhIX .
IIEMEHTOB ycunuteneu. 2. OlleHKa KauecTBa BEIXOOHOTO
Kojie0aHus - IITyMBI, TOYKA OMHOMEIMOeTbHON
CHHTEe3aTOpPOB 4acCToOT.
KOMIIPECCHH, YPOBEHD UHTEPMOOYISAITMOHHBIX
Ycunurenu. . -
OCHOBHELE WCKaXKeHUH, ITMHaMU4YeCcKu nuamna3oH. 3. bydepHrie
ycunutenu. [IpuMmepsl MuKpocxeM. 4. QopMUpoOBaTesib
HOPMUpPYEMEbIe
uMnynscoB. 5. Kackopneie yecunurenu 03-0Ob u OK-Ob
3 | mapaMeTpHI. N 7
6. [II1pOKOIIONIOCHEIE YCUTUTENN TOKa Ha SYelKe
PagmogacToTHEIE
CHTATE S Ixunpbepra. 7. CBEPXIITMPOKOMOIOCHEE YCUTUTEH C
y ' pacrpeneneHHEIM yCUlleHneM. [IpuMepsl MUKPOCXEM.
Ycunurenu c
8. CBY omepalliOHHbLIE YCUNIUTENHU. [IpUMepE
pacupeneneHHbEM
MuKpocxeM. 9. KioueBble BLICOKOUACTOTHHIE
VCUTIEHUEM.

Onepauuonasie CBY
VCUTIUTENIHN C TOKOBOHU
00PATHOM CBSI3BIO

ycunutenu. 10. CXeMOTEXHUYECKOE MOLEIUPOBAHHE C
noMmoteio makeToB nporpaMm FASTMEAN u Micro-Cap
9-12.




Pazgmen 4.
CxeMOTexXHHUKa
AHAJIOTOBLIX
9JIEMEHTOB
CHHTE3aTOpPOB YaCTOT.
['enepaTtopsl
(aBTOTE€HEPATOPHI).
OcHOBHEIE
HOpPMUpYyeMbie
napamMeTpsl. TUIIE
reHepaTopoB U
(dhopMupPyeMBIX UMU
KoeOaHuH.
CTabHuIbHOCTh
reHepUpyeMEBIX
Komnebanwuii. [IpuMeph
CXeM.
CxeMOTexXHUYEeCKoe
MOIeIupoBaHue C
IIOMOIITLIO TTAKEeTOB

1. OcHOBHEIE HOPMUDPYEMEIE TapaMEeTPHI T€HEPATOPOB
1 GOpMUPYEMBIX UMY KoieOanwmii. 2. TUIE
dburcupylomux 1emneu reieparopos -RC, LC. 3. Bugs
IIOJIOKUTENIbHOU 00PaTHOM CBSI3U - UHAYKTUBHAS U
€MKOCTHas TPeXTOYKHU, MOCT BuHa U mBOMHOM T-
o6pa3ublid MOCT. 4. CTabuIBHOCTb KOJIe0aHui. 5.
I'eHepaTophl KoneOaHui Ha OUIIOISIPHEIX U ITOJIEBHIX
TpaH3ucTOpax. 6. 'eHepaToprl Ha TYHHEIBHEIX JUONaX.
7. T'enepaTopt! Ha guonax ['anHa. 8. ['eHepaTOpH Ha
OY. 9. 'enepatopk! Ha U(pPOBEIX MUKpocxeMax. 10.
['eHepaTophl Ha MUHUAX 3afAepXkKH, [IAB-reHepaTopsl ¢
reHepaTopHl Ha ONTHYECKOM BOOKHe. 11. Ma3zepsl u
na3epkrl. 12. PenakcannoHHEE TeHEpPaTOpHL. 13.
Konrbieseie renepaTopsl. 14. OyHKIKOHAIbHBIE
reHepartopsl. 15. YupaBneHue 4aCcTOTOH KojmeOaHUH -
M3MeHeHNEM eMKOCTY KOHTYypa, U3MEHEHHUEeM
WHOYKTUBHOCTU KOHTYpa, U3MEHEHUEM pexRuMa
paboTHl aKTUBHEIX TPUOOPOB. 16. CXxeMOTEXHUYECKOE
MOJeNIIpOBaHKe C IOMOIIBIO0 TaKeTa IporpaMm Micro-

IIporpamMMm
FRS“IPMEAN u Micro- | C3P 91 11.

Cap 9-12

Pa3pgen 5.

CxeMoTexHHKa 1. ITpeo6pa3oBaHue YaCTOTH Ha HETUHEHHOCTSIX
aHaJIOT'OBhIX MOJTyTIPOBOJHUKOBHIX ITPUOOPOB; TTapaMeTprudecKue
9JIEMEHTOB menu. 2. HopMupyeMble mapaMeTpHl U OIleHKa
CHHTE3aTOPOB YaCTOT.| KaUeCcTBa IPeodpa30BaHus C IIOMOIILI0
[Tpeobpa3oBaTenu MHTEPMOOYIAIUOHHBIX K09 duiueHToB. 3. banaHCHBIN
YaCTOTH (CMECHUTEJIH).| CMEeCUTENb, KOIBLEBOH U IBOMHOM KOJIbLIEBOMI
Ananorossie cMecuTenb. 4. AHANOTOBEIN ()a30BLEIM IETEKTOP. 5.
TIEPEMHOXKXUTENN [TepeMHOXK€eHNE CUTHAJIOB Ha OIlepallOHHbIX
curHanoB. OCHOBHbIE | YCUIMTENSX U CIIEIIHaIN3NPOBaHHEIX MUKpPOCXeMax. 6.
HOpPMUpYEMEIe 3epkanbHbIM KaHan. OGHOMOIOCHOe Ipeo0pa30BaHiue.

napaMeTpsl. [JuogHbIe
CMECUTEJIH.
Tpan3ucTopHble
CMEeCUTeIIH.
MopysaTops. U
OEeMOOYIATOPHL
CUTHAJIOB

7. HudpoaHamorosoe mpeo0pa30BaHUE YACTOTEL 8.
MuKpocxeMbl KBaipaTyPHEIX MOYISATOPOB CUTHAJIOB.
9. MukpocxeMHbl KBagpaTypPHHIX IeMOIYIATOPOB
curHasnoB. 10. CXeMOTeXHNYECKOE MOJIEIUPOBAHNUE C
noMoIeio makeToB mporpaMm FASTMEAN u Micro-Cap
9-12.




Pazmen 6.
CxeMOTexXHHUKa
AHaJIOTOBBIX
9JIEMEHTOB
CHHTE3aTOpPOB YaCTOT.
Ananorossie CBY
aTTEeHI0aTOPHL.
OcHOBHEIE
HOPMUPYy€EMEIE
rapaMeTpHL.
ITocTosiHHBEIE
aTTEeHI0aTOPHL.
YupasnsieMmele
AHaJIOTOBEIE
aTTeHIaTOPH! Ha p-i-n
IHOfaxX ¥ IIOJIEBBIX
TPaH3HUCTOpaXx.
YupasnsieMmele
1u¢poaHanoroBele
aTTEeHI0aTOPHI

1. HasHaueHUe aTTEeHI0OAaTOPOB B TEXHUKE CUHTE3a
YaCTOT ¥ HOPMUPOBKA X OCHOBHEBIX ITapaMeTpPOB. 2.
[TocTostHHEIE aTTEeHI0ATOPHL. [1-00pa3Heie u T-06pa3HLe
aTTEeHI0aTOPHL. PacueTr u IpuMepH peanu3aluu. 3.
YmpasnsieMblil IUOOHBIA aTTEHI0ATOP, aTTEHI0ATOPH Ha
p-i-n muomax. ITpumepsl MUKPOCXeM. 4. YIIpaBIsieMble
aTTEeHI0aTOPH! Ha MTOJIEeBBIX TPAH3KUCTOPax. [IpuMeps
MuKpocxeM. 5. LludppoynpasnsiemMeie aHalIOTOBEIE
aTTEHI0aTOPH Ha PE3UCTOPHBIX MaTpuliax. 6. ®akKTopH
OrpaHUYeHUs JUHAaMU4YeCKOro quama3oHa B CBY
obnacty 4acToT. 7. CXeMOTeXHUYECKOe
MOOENUpPOBaHue C IIOMOIIBIO TaKETOB IIPOTPaMM
FASTMEAN u Micro-Cap 9-12.

Pazpmen 7.
CxemoTeXHUKA
aHaJIOTOBBIX
3JIEMEHTOB
CHUHTE3aTOPOB 4acCTOT.
CBY nepexknodaTent.
OcCHOBHEIE
HOpPMUDY€EMEIE
TlapaMeTpHL.
JneTpoMexXaHUu4YeCKUe
[IepeKIyYaTeny.
SPDT u SPST
[IepeKIyYaTeny.
LludpoynpasnsieMbie
CBY nepexknovyaTenu
aQHaJIOTOBBLIX CUTHAJIOB
Ha p-i-n guopmax u
[I0JIEBHIX
TPaH3UCTOPax.
KtoueBoii pexxum.
MHOrono3uuyuoHHEE
IepeKIYaTey.
MukpomexaHU4YeCcKue
CBY nepeknioyaTenu
(MEMS)

1. OcHOoBHBEIE HOpMUPYeMEIe TapaMeTpsl CBY
nepeknovarenei. 2. Tunel nepeknovarened - SPDT u
SPST nepekmiovyatenu. 3. KnmoueBoi pexkuM paboTh
ananoroBeix CBY mepekniodaTenei Ha p-i-n Auopax u
IOJIEBHIX TpaH3ucTopax. 4. Mukpomexanudeckue CBY
nepekmniogarenu (MEMS). 5. [IpuMepsl MEKPOCXEMHOU
peanu3auum CBY nepekmnioyaTeneu.

Pa3pgen 8.
CxeMoTexHHKa
AHaJIOT'OBhIX
9JIEMEHTOB
CHHTE3aTOPOB YaCTOT.
CBY ¢unbTpHI,
®eppuTOBLIE BEHTUIN
Y TUPKYIISTOPHL -
THUIIL X1 OCHOBHEIE
HOpPMUpYyeMbie

IapaMeTpHl

1. Tumsl GUIBTPOB U UX OCHOBHLIE HOPMUPYEMEBIE
mapaMeTpkl 2. [TepectpauBaeMerit KUI ¢punbtp. 3.
MuxkpocxeMa epecTpanBaeMoro (puiabTpa-yCUIuTeNs.
4. MuKpocxeMHl HellepecTpanuBaeMuIX (GUILTPOB -
nonocoBerx, ®HY, ®BY. 5. CxeMOTeXHUUECKOE
MOMEeINPOBaHUE C MTOMOIIEI0 TAKETOB IPOTpaMM
FASTMEAN u Micro-Cap 9-12. 6. ®eppuToBbie
BEHTUJIU U LAPKYJISITOPHL.




Pazmen 9.
CxeMOTexXHUKA
UG POBRIX 3JIEMEHTOB

1. HazHaueHHe CYETUMKOB UMIYJIbCOB U
penieNnuTeeN YaCTOTH B CHHTE3aTOpax. [IpuMepH
MuKpocxeM. 2. OCHOBHEIE HOPMUPYEMbIE ITapaMeTPHL.
3. CriocoOnI u3MeHeHUsT KO9QPUIMEHTOB gefleHus. 4.
OcobenHoctu npuMeHeHue B CBY muama3oHe, mMBOWHAS

9 | cMHTE3aTOPOB YaCTOT.| TAKTOBAs CUHXPOHHU3AIUI. 5. [lenuTens ¢ JpoOHo-
CBY npenpenurenu | nepeMeHHBIM Ko3duureHTOM OeIeHNs C CUTMa-
YaCTOTH U CYETUYUKHU | [OelbTa MOAYIATOPOM 1 - 4 mopsaakoB. 6. CxeMel
HMIIYIbCOB MIOTJIOTUTENeN UMIIYIbCOB. BapraHTh peanu3aluu. 7.

CxeMOTeXHUYECKOEe MOMIETNPOBAHUE C ITOMOIIELI0

nakeToB nporpaMM FASTMEAN u Micro-Cap 9-12.

1. HazHaueHre UMITyIbCHO-(GA30BbIX IETEKTOPOB
Pa3pen 10. (U®O) B Texuunke cuHTe3a 4acToT. 2. UD]I] Ha cxeMe
CxeMOTexXHUKA «Hckmoyatoitee UJIW». 3. UO]JI Ha RS tpurrepe. 4.

10 1rdpoBbix anemeHToB | UMD «BrIGOpKa - 3amomMuHanue». 5. U®]I co cxemoii
CHHTE3aTOPOB YaCTOT.| TOOKAYKK 3apsimia (4acTOTHO-(Pa30BLIl OIETEKTOP).
HmnynscHO-Ga3oBhie | [IpuMeprl MUKpocxeM. 6. CXeMOTeXHUYeCcKoe
OETEeKTOPH MOJeIUPOBaHKE C MTOMOIILI0 TaKETOB IPOTpaMM

FASTMEAN u Micro-Cap 9-12.

1. HasHaueHue yCTPOUCTB 3aA€PXKKU UMITYIbCHOTO

CHTHaJa B CHHTe3aTOpax 4acCTOTEHL 2. JIuHuu
Pa3pen 11. 3amepXkKu. 3. MUKpPOCXeMEL KOMMYTUPYEMOU
CxeMOTexXHUKa MIOCTOSTHHOM 3afiepKKu. 4. MUKPOCXeMEI yIIpaBIsgeMon
M (POBLIX 37IEMEHTOB | 3a[IePKKH Ha OCHOBE ITPOMEKYTOYHBIX

11 | CHHTE32TOPOB YacToT. mpeobpa3oBaHuid. 5. BnusHue HeMMHEHHOCTEH
Croco0bI yIIpaBIieHus | BXOOSIINX Y3/I0B ¥ HETOYHOCTH HAaCTPOMKM Ha
BPEMEHHBIM pe3ynbTaT mpeoOpa3oBaHust NU(POBOro Koma
TI0JI0KEHUEM yIIpaBlieHUS BO BpEMEHHOM MHTepBall. 6. MukpocxeMa
MMIIYJIECOB OeNUTeNs YaCTOTH C YIPaBiIsieMoU 3agepXKKOu. 7.

CxeMOTeXHUYECKOE MOMIETNPOBAaHUE C ITOMOIIBIO
nakeToB nporpaMmM FASTMEAN u Micro-Cap 9-12.
Pazpmen 12.
CxeMOTexXHHUKa
1. HasHaueHne MUKPOCXeMbl aKTUBHOT'0 TG POBOTO
1M (PPOBLIX 371IEMEHTOB
cunTte3zatopa UDAII (PLL). [TpuMepsl MUKPOCXEM. 2.
CHHTE3aTOpPOB YacCTOT. N o
12 MUKDOCKEMEL LludpoBoit Ki1acTep MUKPOCXEMHL. 3. AHAIOTOBLIN
P KacTtep MUKpPOCXeMHI. 4. [IIyMbl BEIXOGHOTO
WHTETPUPOBAHHBIX
Kojie6aHusT MUKPOCXEMEI.
AKTUBHBIX IIMGPOBLIX
CHHTE3aTOPOB YacTOT
Pazpmen 13.
CxeMOTexXHHUKa
1. Ha3HaueHre MUKPOCXEMEI MHOTOYPOBHEBOTO
1M (PPOBLIX 371IEMEHTOB
acCHUBHOTO ¢ poBoro cuHTe3atopa (DDS). TTpumepk
CHHTE3aTOpPOB YacCTOT.
13 MUKDOCKEMEL MukpocxeMm DDS. 2. ITpuHIUI pabOTH U CTPYKTypa
P MuKpocxeMsl. 3. [lapameTpsl (opMUPyeMOTo
MHTErPUPOBAHHEBIX
Kojye0aHus.
MTaCCUBHBIX IMGPOBIX
CHHTE3aTOPOB YacTOT
1. Koneunniit aBToMat (KA) 1 ero ucioiab30BaHue B
TeXHUKE CUHTe3a 4acTOoT. 2. BpeMeHHOe omucaHue
paboTtsl KA mpuMeHHUTENBbHO K 3aflayaM CHHTe3a
yacToT. 3. Kputepuu orieHKM KauecTBa GopMUpPyeMoro
Pasgen 14 kojyeOanus Ha Bhixome KA. 4. OyHKIMOHAMBHAS
14 ' dhazoumMnynbcHasg MOOyIsAIus GOpMUPYyEMOTO

KoHeuHHI aBTOMAT

KonebaHud. 5. ONTUMaIbHEIM JBYXYPOBHEBLIM CUHTE3
yacToT. KBasupaBHOMepHAs [10CIEH0BATEIbHOCTh
UMIIyIbCOB. 6. CTPYKTYPH KOHEYHBIX aBTOMATOB. 7.
CxeMOTexXHUYECKOe MOLIeNIUPOBAHKE C TIOMOIIBIO
nakeToB nporpaMmM FASTMEAN u Micro-Cap 9-12.




1. Hakannuatomuit cymmaTop (HC) u ero
COCTaBASANIINE - apUPMEeTUIEeCKUN CyMMaTop 1

Pazpen 15. peructp namsaTu. [I[puMepsl MUKPOCXEM
[IpAMOYaCTOTHEIN nmporpaMMmupyemou moruku. 2. beictpogenictue HC u
15 | KOHeuHHY aBTOMAT. | CIIOCOOH! ero yBenuueHud. 3. [IpaMOYacTOTHHIN
Hakannugarooumi KOHEYHEIN aBTOMAT - OIMcaHue ero paboTH BO
CyMMaTop BpeMeHHOM 06acTu. 4. CXeMOTEXHUYECKOE
MOJIeTMPOBAHUE C ITOMOIIIBI0 TAKETOB IPOTPaMM
FASTMEAN u Micro-Cap 9-12.
Paszgen 16.
[IpssMOTIEPUOTHBIN 1. BricTpopeiicTBUE CYETYMKA UMITYJIbCOB. [IpuMepEl
KOHEYHHIN aBTOMAaT. | MUKpPOCXeM. 2. [IpsSMoneprogHbId KOHEYHBIN aBTOMaT
16 | [lemuTen b YaCTOTH C | - OMHCAHKE eT0 PAa0OTHl BO BPEMEHHOH 001acTH. 3.
npobHO-IepeMeHHbIM | CXeMOTEXHUYECKOe MOMIeJIUPOBAHKE C TOMOIILIO
KosdurrerTOM nmakeTa nporpamMm Micro-Cap 9 - 12.
OeNeHus
1. IByXypOBHEBHIN MOIU(PUITNPOBAHHEIN KOHEYHHIH
asTomaT (MKA). 2. [IpSMOYaCTOTHBEIY OBYXYPOBHEBLIN
Pazpmen 17. MKA. 3. TIpsMonepuonHbIi ABYXypOBHEBEM MKA. 4.,
17 | MogudunupoBaHHb# | MHOTOYpOoBHEBEIM MKA € TpeyronbHOU U
KOHEYHBIM aBTOMAaT | MOHOTapMOHWYECKOW orubaroien. 5.
CxeMOTeXHUYECKOE MOMIEINPOBaHUE C ITOMOIIBIO
nakeToB nporpaMmMm FASTMEAN u Micro-Cap 9-12.
1. [IpencraBnenne panoHAILHOTO YUCIIa B BULE
Paszmen 18. IemHo gpobu. AnroputMm EBknupma. 2. Mogens
18 CrekTpanbHas CIIOKHOIIEPUOOUYECKOH pelreT4aTor QyHKINuU. 3.
TeOpUs KOHEUHBIX [TceBpmo- 1 KBa3uMeaHOpPHL. 4. LindpoBoil umeanbHBN
aBTOMAaToB TpeyronbHUK. 5. lludposas ugeanvHas
MOHOTapMOHUKA.
1. YpaBHeHVEe NTUHEWHOW HENIPEPHIBHON MOMEIHN
Pazgen 19. . -
. . | da3oBoit aBTOmopmcTporky (PAII) c acTaTU3MOM II0
AKTUBHBEIY LH(PPOBOKI L .
YacToTe. 2. YpaBHeHUE IMHEWHOU HeIIPEPLIBHOU
19 CHHTES FacToT ¢ Mopenu ¢ha30Boi aBTononcTpoiiku (PAII) ¢
TIOMOIIIBIO KOJThbITa
. | acrarusmom no ¢aze. 3. Tumnosas CTPyKTypa KoJblia
HMIIYIbCHO-()a30BoOM . y
ABTOMONCTpOMKY I(/IIi\Iacll;IXJII_}a)CHo-d)aaoBOH aBTOTIOLCTPOMKHN YaCTOTHI
1. YacTOTHBEIM MeTO[ aHanu3a GUIbTPYIoIei
CITOCOOHOCTH ¥ YCTOMYUBOCTH YMHOXKAIOIIETO KOJTbIla
W OAII 2. JlorapudpmMuiecKrie aMINIUTYOHO-94aCTOTHEHIE
1 ($Ha3049acTOTHLEIE XapaKTePUCTUKH. 3. TUIIOBEIE
3BeHbsd MOAII u ux onucanue BO BpeMEHHOU U
Pazgen 20. CIIEeKTpanbHOM 00macTsx. 4. Be3sHEePIIMOHHOE 3BEHO.
20 YaCTOTHEIN METOR 5. Be3rlHepIMOHHOE 3BEHO C 3ama3fgelBaHUEM. 6.
ananuia UOAII. WHeprroHHOE 3BeHO. 7. UoeanbHOe UHTETpUPYIOLIee

Tumoswie 3BeHbA.

3BeHO. 8. UneanbHoe nuddepeHnpylollee 3BeHO. 9.
WuepunonHoe guddepernupymnoiiee 38eHo. 10.
Wzompomuoe 3BeHo. 11. KonebaTenpHoe 3B€HO BTOPOTO
nopsnka. 12. ®a3oBpamaTenbHoe 3BeHO. 13.
CxeMOTeXHUYECKOEe MOMIETNPOBaHUE C TOMOIIBLI0
nakeToB nporpaMmM FASTMEAN u Micro-Cap 9-12.




1. [TocTpoeHre aCUMIITOTHYECKOHN JTOTapuPMUUECKOH
AMIINUTYIHO-YaCTOTHOU U (pa309aCTOTHOU
Pasgern 21. XapaKTepUCTHK YCTIOBHO Pa30MKHYTOTO KOTIbIA HUODAII
2. OmpepeneHue 3amMacoB YCTOWYUBOCTH 110 ¢a3e u
Axanu3s punbrpanuu N .
21 | momex B amnnutyne. Kpurtepuit HavikBucTta. 3. Onpenenenne 7
IIPOXOXKAeHNS Ha BeIxofd Konblla UOAII momex,
CHHTE3aTOPHEIX
Kombrax ADAIL IPUXOOSIINX C OIIOPHEIM KoneOaHueM. 4. )
Ompepnenenvie GUIBTPAINHN IIOMEX, BO3NEHCTBYIONTUX
Ha Brixop Kosnblia UPAIL 5. TIpumenenue W-
mpeobpa3oBaHus.
1. IlyTu ymeHbIIeHUS TOGOYHEIX CIIEKTPAJIBHEIX
COCTABJISIOIINX - DUCKPETHHIX U IITYMOBEIX, - Ha BHIXO[IE
yMHOXKatomero Konblla UOAIIL 2. BBemenue gpo6HOTO
K03 GHlleHTa IeNIeHUs B 1Iellb OTPUIlAaTEIbHON
00paTHO#M CBS3U YMHOZKAIIET0 Kobila MOAII. 3.
Paszpmen 22. BBeneHue 4acTOTH IIOACTABKH OT BHEIITHET 0
YMeHbINeHNe MOMEeX | TeTepPOOuHa B Ieb OTPUIIATeIbHON 00PaTHOM CBSI3U
22 | Ha BEIXO[ME yMHOXKartomero Konblia UOAIL 4. Mogynaius 7
YMHOXKAI0IIEro Koadpduurenta genenus [IIIIK] nceBmocmydaiHON
komnbiia UOATI [I0CJIEIOBATENIBHOCTEIO C HYJIEBEIM CPEIHUM. 5.
BBemeHue OOMOIHUTEIbHEIX (P POBEIX HHTEIPATOPOB
B [IOIIKI. 6. Micnonb3oBaHMe HOHUYCHOTO IIH(PPOBOTO
TpakTa IpuBenenus. 7. [Ipumeprl peanu3auuu
AKTHBHBIX IU(PPOBEIX CHHTE3aTOPOB YaCTOT Ha OCHOBE
Konel UOAIL.
5.2. MexXpauclUuNIuHapHbEe CBA3U C obOecrmednBaeMHIMU (MTOCTENYIOIIUMU)
OUCHUIIIINHAMU.
Tabmnuia 5
Ne
/i HanMmeHoBaHHe 00ecneuynBaeMbIX (IIOCIeaYIOIINX) TUCIUIIIHH
1 | OCHOBEI MUKPOBOJTHOBOM IMPOMBILIJIEHHOU 3JIEKTPOHUKU
5.3. Pa3gensl UCHIMIUINH ¥ BUOLI 3aHITHH.
Ounas popMa o0yueHUs
Tabnuua 6
Ne HaumeHnoBaHHue pa3jgesia (TeMbI) JIexk-| [Ipakrt. | JIab. [Cemu- CPC Bcero
n/n ITHMCIMILTHH MU [3aHATUASAHATHUS Haphbl JaCOB,
Pazmen 1.
1 Beemenue. TepMuntl u onpenenenus. O6mactu 1 9 3
MIPUMEHEHUSI CHHTE3aTOPOB YacCTOT.
Knaccudukaliysi METOIOB CUHTE3a YaCTOT.
Pazmen 2.
9 OCHOBHBIE ITapaMeTPhl ¥ CBOMCTBA 1 1 9
dbopmupyeMbIx KojebaHuii. BpemeHHOe U
CIIEKTpaJIbHOE IIPeiCTaBlIeHre KolebaHui
Pazpern 3.
CxeMOTeXHHKa aHaJIOTOBLIX 3JIEMEHTOB
CUHTE3aTOPOB 4acTOT. Ycunurenu. OCHOBHEIE
3 | HOpMupyeMEIe ITapaMeTphl. PagyoyacToOTHEIE 1 1 1 2 5
YCUJIUTENU. YCUIUTETIU C PacIpefeleHHbIM
ycunenueM. Onepauuonssle CBY ycunurenu ¢
TOKOBOM 00paTHOM CBSI3BIO
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Pazpen 4.

CxeMOTexXHMKa aHaJIOTOBLIX 9JIEMEHTOB
CUHTE3aTOPOB YacCTOT. ' eHepaTOphl
(aBTOreHepaTopsl). OCHOBHBIE HOPMUPYEMBIE
napaMeTphl. TUIEI TEHEPATOPOB U
dbopmupyeMbx uMu Kosiebaruii. CTabuIbHOCTh
reHepupyeMhbIx KojebaHuii. IIpuMeps! cxeM.
CxeMOTexHUYEeCKOe MOIeNIUPOBaHue C
IIOMOIIb0 TakeToB nporpamMmm FASTMEAN u
Micro-Cap 9-12

Pazgen 5.

CxeMOTeXHMKA aHaJIOTOBLIX 3JIEMEHTOB
CHHTE3aToOPOB 4acToT. [IpeoOpa3oBaTenu
YaCTOTH (CMeCUTesnH). AHAJIOTOBEIE
IIEPEeMHOXKUTENU CUTHAIOB. OCHOBHEIE
HOpMUPYyeMbIe ITapaMeTphl. [JuoaHbIe
cMecuTend. TpaH3UCTOPHBIE CMECUTENIH.
MopaynaTopsl ¥ AEMOAYISTOPE CUTHAJIOB

Pa3pen 6.

CxeMOTexXHMKa aHaJIOTOBLIX 9JIEMEHTOB
CUHTE3aTOPOB YacToT. AHanoroseie CBY
aTTeHaTOpbl. OCHOBHBIE HOPMUPYEMBIE
napaMmeTphl. [I0CTOSHHEIE aTTEHI0ATOPHI.
YupagsnseMmuie aHa/IOTOBBIE aTTEHIOATOPH! Ha P-
i-n grogax ¥ MONEBBIX TPAH3UCTOPAaX.
YopaBnseMble nubpoaHaIoTrOBLE
aTTEHIATOPH

Pazpgen 7.

CxeMOTeXHMKa aHaJIOTOBBIX 3JIEMEHTOB
cuHTe3aTopoB 4acToT. CBY nepektoyaTeny.
OCHOBHBIE HOPMUDYEMEIE TapaMEeTPHL.
OneTtpoMexaHuyeckue nepekiaoyarenu. SPDT
u SPST nepexmiouaTenu. Lluppoynpasnsemoie
CBY nepekmoyaTend aHAIOrOBBIX CUTHAIOB
Ha p-i-n Auofax U MOJIeBBIX TPAH3UCTOPax.
KnroueBoil pexxuM. MHOTOIIO3ULIMOHHEIE
nepekiodaTenu. MukpoMexanndeckue CBY
nepekmntodatenu (MEMS)

Pa3zpen 8.

CxeMOTEeXHMKA aHaJIOTOBBIX 3JIEMEHTOB
CHHTEe3aTOPOB 4acToT. CBY QuibTpsl,
OeppUTOBLIE BEHTUIN U LIUPKYJISATOPHL — TUIIHL
¥ OCHOBHBIE HOPMUPYEMEBIE TapaMeTpPE

0.5

2.5

Pazmen 9.

CxeMOTexHUKa ITU(PPOBLIX 3JIEMEHTOB
cuHTe3aTopoB YacTtoT. CBY npenmenurtenu
YaCTOTHl ¥ CYETYMKU UMIIYJIbCOB

0.5

5.5

10

Paspmen 10.

CxeMOTexHUKa ITU(PPOBLIX 3JIEMEHTOB
CHHTE3aTOPOB 4acTOT. MMIynbCHO-(ha30BEIE
OEeTEKTOPHI

2.5

5.5
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Pasmen 11.
11 CxeMOTexHUKa ITU(PPOBLIX 3JIEMEHTOB 1 1 1 9 5
CHHTe3aTopoB 4acToT. Crocobbl yIIpaBIeHus
BPEMEHHBIM IOJIOKEHUEM UMITYIHCOB
Pasmen 12.
CxeMOTEXHUKA LIU(PPOBLIX 37IEMEHTOB
12 | curTe3aTOpPOB YacTOT. MUKPOCXEMEL 1 1 2
MHTETrPUPOBAHHBIX aKTUBHBIX ITU(GPOBBIX
CHHTE3aTOPOB YaCTOT
Pazpen 13.
CxeMOTeXHUKA LIU(PPOBLIX 3TIEMEHTOB
13 | cuHTe3aTOpPOB YacTOT. MUKPOCXEMEL 1 1 2
WHTETrPUPOBAHHBIX TTACCUBHBIX LIU(PPOBHIX
CHHTE3aTOPOB YaCTOT
14 |Paspen 14. 1 1 | 2 | 5
KoHeuHbIlt aBTOMAT
Pa3pgen 15.
15 |IIpssMOYaCTOTHBEIM KOHEUHBIA aBTOMAT. 1 1 1 2 5
HaxkannuBaroumi cyMMaTop
Pazmen 16.
[TpssMOTIEpUOHBIM KOHEYHBIM aBTOMAT.
16 1 1 1 2 5
IemuTenb 4acTOTH C IPOOHO-TIEPEMEHHBIM
K03 PULIMEHTOM OeneHus
17 |Paspen 17. ) ; 1 1 | 25| 55
MopaubupoBaHHBEIM KOHEYHEIM aBTOMAT
Pasnmen 18.
18 1 2 3
CrekTpanbHas TEOPUS KOHEYHBIX aBTOMATOB
Pasmen 19.
19 AKTUBHBIN IUGPOBOM CUHTES YaCTOT C 1 1 1 3 6
IIOMOIIIBIO0 KOJIbI[a UMITYyIbCHO-(ha30BOM
aBTOIOLCTPOUKM
Pasmen 20.
20 | YactoTHbIM MeToqn aHanu3a UOAIL. Tumnosrsie 0.5 1 1 3 5.5
3BEHbBS.
Pazpen 21.
21 | AHanu3 ¢uabTpaluuy MOMeX B CUHTe3aTOPHBIX | 0.5 1 1 2 4.5
Kosbliax UPAII
Pazpen 22.
22 | YMmeHbIIEeHME TIOMEX Ha BHIXOOEe YMHOXKatero| 1 1 1 5.75| 8.75
kKomnblia UOAII
Htoro: | 20 16 14 49.75|99.75
6. ;TabOpPaTOPHBIN MPAKTHKYM
Ounas popMa o0yueHus
Tab6mua 7
No | HOMEP . Bcero
o/ Pa3Aena HauMeHoBaHHe T1a00paTOPHOH PadOTHI ACOB
(TeMbI)
1 3 Ycunurtenu. Paguo4yacTOTHEIE YCUTUTENIU. YCUTIUTENN C paclpeneleHHbBIM 1

ycunenueM. Onepanronnsie CBY ycunuTenu ¢ TOKOBOM 00paTHOM CBSI3bI0
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['eHepaTOpH (aBTOTeHEepaTophl). CXeMOTEXHUYECKOE MOJETUPOBAHUE C 1

2 4 noMmoupio naketos nporpamMmMm FASTMEAN u Micro-Cap 9-12.
[TpeoGpa3oBaTenu 4acTOTh (cMecuTenu). [IMOOHbIE CMECUTEIIH.

3 5 TpaH3ucTopHble cMecuTenu. ClieKTpasbHEIM aHaIu3 BBIXOTHBIX 1
kKojneOanui. CXeMOTeXHMYECKOe MOJIeIMPOBaHUE C TOMOIIILIO TTAaKETOB
nporpaMm FASTMEAN u Micro-Cap 9-12.

4 9 CBY npeppenuTeny 4aCTOTH ¥ CUETUMKYU UMIYILCOB. KackagupoBaHue. 1

5 10 VmnynbcHO-(ha30BbIE ETEKTOPHL. 1

6 11 CrocoOk! yIipaByieHUsI BpDEMEHHBIM [T0JI0KEHNEM UMIIYILCOB. 1
KoneuHnlir aBTOMAaT. [IpsIMO4YaCTOTHHIY KOHEYHBI aBTOMAT.

7 14 HaxkannuBatoumi cyMMaTop. Y4eT 3afiepXKeK epeKIIouYeHns. 1
KackagupoBanue. CxeMOTEXHUYECKOE MOJIeINPOBAHNE C TIOMOLIBI0
nakeToB nmporpaMMm FASTMEAN u Micro-Cap 9-12.
KoneuHnniir aBTOMaT. [IpsIMO4YaCTOTHHIM KOHEYHBIA aBTOMAT.

8 15 HaxkannuBatouui CcyMMaTop. Y4eT 3afiepXKeK epeKIiouYeHns. 1

KackagupoBaHme. CxeMOTEeXHUYECKOe MOJEeTUPOBaHHUE C IIOMOIIBI0
naketoB nmporpaMmMm FASTMEAN u Micro-Cap 9-12.
[TpssMOTIepHOIHEIN KOHEYHEBIN aBTOMAT. [leIuTeIh YaCTOTH C POOHO-
9 16 IepeMeHHBIM K03 UItneHToM meneHnsi. CXeMOTeXHUYeCKoe 1
MOJIeNIMPOBaHMe C IOMOIIBI0 ITakeTa mporpaMm Micro-Cap 9 u 11.
MonupunrpoBaHHEN KOHEYHBIM aBTOMAT. CXeMOTEXHUYECKOe

10 17 MOZenupoBaHue C IoMoIIbIo TakeToB IporpaMM FASTMEAN u Micro-Cap 1
9-12.

AKTUBHBIM IU(PPOBOM CUHTE3 YACTOT C IOMOIIBIO KOJIbIla UMITYJIbCHO-
11 19 ($a3oBou aBTomoacTpouku. [Ipumep pacuera sTtana KII. YactoTHei MeTon | 1
ananuza UOAII. Tumnossie 3BeHbS.

AKTUBHBIN IU(PPOBOM CUHTE3 YACTOT C ITOMOIIBIO KOJIbIla UMITYJIHCHO-
12 20 (da3oBou aBTomoncTporku. [Ipumep pacuera sTana KII. YactotHeid MeTon | 1
ananuza UOAII. Tumnossie 3BeHbS.

AHanu3 QpunbTpalUy IOMeX B CHHTe3aTOPHBIX Konbiiax MQAIL. Ilytu
13 21 npoxoxpenus nomex. dunbrpanusa. KoppekTupoBKa aMIIUTYIHO- 1
4aCTOTHOM XapaKTepucTuku. OnpegeneHne 3anacoB yCTOMYNBOCTH.
AHanu3 gunabTpanuy oMex B CUHTe3aTOPHLIX KoJbliax UQAIL. [Tytu
14 22 npoxoxpenus nomex. dunbrpanusa. KoppekTupoBKa aMIIUTYyIHO- 1
YaCTOTHOU XapakTepucTuku. OnpeneneHre 3anacoB YCTOMUYUBOCTH.

Wroro: | 14
7. IIpakTHYeCcKHe 3aHATHS (CeMHHAPhI)
Ounas hopMa o0yueHus
Tab6mnuia 8
No | HOMEP . Bcero
n/m pa3aea HauMeHoOBaHME NPaKTHYECKHX 3aHATHH (CEMHHApPOB) aCOB
(TeMbI)
1 3 Ycunutenu. Paguo4acTOTHEIE YCUTTUTENN. YCUTIUTENH C paclpeneleHHbBIM 1
ycunenueM. Onepanuonnsie CBY ycunuTenu ¢ TOKOBOM 00paTHOM CBSI3BI0
9 4 ['enepaTops!l (aBTOreHEPATOPHL). CxeMOTeXHHqQCKoe MO[EeNIMPOBaHuUE C 1
noMol1bio naketos nporpaMM FASTMEAN u Micro-Cap 9-12.
[Tpeobpa3oBaTenu YacTOTH (CMecuTenu). [JMOmHbBIE CMECUTEITH.
3 5 Tpau3ucTtopHbie cMecuTenu. CrieKTpabHBIN aHali3 BEIXOTHBIX 1
KoyeGaHui. CXeMOTEXHHYECKOe MOJIeIMPOBAHME C ITOMOIIBIO TIAKETOB
nporpaMm FASTMEAN u Micro-Cap 9-12.

13



Ananoroseie CBY aTTeHw0atopsl. [I0CTOSTHHBIE aTTEHIOATOPHI.

4 6 Ynpasnsiemble aHanoroBEle aTTEHIOATOPHL Ha P-i-N AUOgaxX U MOJIEBBIX 1
TPAH3UCTOpax. YIpasisieMble IU(PPoaHaIOorOBEe aTTEHIATOPH
CBY nepexmouarenu. Ludpoynpasnsemsie CBY nepexmoyaTenn

5 7 @HAJIOTOBbIX CUTHAJIOB Ha p-i-n gUomax U MOJIEBLIX TPAH3UCTOPaX. 1
KtoueBou pexkuM. MHOTONO3ULIIMOHHEIE TIEePEKII0YaTeNIH.
Mukpomexanndeckne CBY nepekmouarenu (MEMS)

6 9 CBY npeppenuTeny 4aCTOTH ¥ CUETUMKYU UMIYILCOB. KackagupoBaHue. 1

7 10 VmnynbcHO-(ha30Bble ETEKTOPHL. 1

8 11 CnocoOk! yIipaB/ieHUsI BpDEMEHHBIM I10JI0KEHNEM UMIIYILCOB. 1
KoneuHnlir aBTOMAaT. [IpsIMO4YaCTOTHHIY KOHEYHBIA aBTOMAT.

9 14 HaxkannuBatoumi cyMMaTop. Y4eT 3afiepXKeK epeKIIouYeHns. 1
KackagupoBanue. CxeMOTEXHHYECKOE MOJIeINPOBaHNE C TIOMOLIBI0
nmakeToB nmporpaMMm FASTMEAN u Micro-Cap 9-12.

KoneuHnniir aBTOMaT. [IpsIMO4YaCTOTHHIY KOHEYHBIA aBTOMAT.

10 15 HaxkannuBarouui CyMMaTop. Y4eT 3afiepXKeK epeKIiouYeHns. 1
KackagupoBaHme. CxeMOTEeXHUYECKOe MOJEeTUPOBaHHUE C IIOMOIIBI0
naketoB nmporpamMmMm FASTMEAN u Micro-Cap 9-12.

[TpssMOTIepHOIHEIN KOHEYHBIN aBTOMAT. [eIuTeIh YacTOTH C POOHO-

11 16 TepeMeHHBIM K03(pUIineHToM meneHnsi. CXeMOTeXHUYeCKoe 1
MOJIeNIMPOBaHMe C IOMOIIBI0 ITakeTa mporpaMm Micro-Cap 9 u 11.
MonuunrpoBaHHEN KOHEYHBIM aBTOMAT. CXeMOTEXHUYECKOe

12 17 MOZIenupoBaHue C IoMOIIbI0 TakeToB IporpaMM FASTMEAN u Micro-Cap 1
9-12.

AKTUBHBIN IU(PPOBOM CHHTE3 YACTOT C IOMOIIBIO KOJIbIla UMITY/IbCHO-

13 19 ($ha30BoM aBTONMOACTPOMKHU. YacTOTHHIM MeTo aHanu3a MOAII. Tumoskie 1
3BEHbS.

AKTUBHBIN IU(PPOBOM CHHTE3 YACTOT C ITOMOIIBIO KOJIbIla UMITYJIHCHO-

14 20 ($a30B0OM aBTONMOACTPOMKYU. YacTOTHEIM MeTor aHanu3a MOAIL Tunoseie 1
3BEHbA.

AHanu3 QpunabTpalUy IOMeX B CHHTe3aTOPHBIX Kobiiax MOAIL. Ilytu

15 21 npoxoxpenus nomex. dunbrpanusa. KoppekTupoBKa aMIIUTYIHO- 1
4aCTOTHOM XapaKTepucTuku. OnpegeneHne 3anacoB yCTOMYNBOCTH.
AHanu3 guabTpanuy oMex B CUHTe3aTOPHLIX KoJbliax UQAIL. [Tytu

16 22 npoxoxpenus nomex. dunbrpanysa. KoppekTupoBKa aMIIUTYyIHO- 1
YaCTOTHOU XapakTepucTuku. OnpeneneHre 3anacoB YCTOMYUBOCTH.

Hroro: | 16
8. IIlpuMmepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (padoT)
PabGouyuM yueOHBIM I1JTaHOM He IIPENYCMOTPEHO
9. CamocTosiTeIbHasA padora
Ounas hopMa o0yueHus
Tab6mnuia 9

No
pasiena Copepxanue CPC ®opmMa KOHTPOJIS Beero
M CIIUII- JacoB

JIMHBI
1 [TpopaboTKa y4eOHOT0 MaTepuasa 1o TeMe. 2
2 [TpopaboTka yueOHOr0 MaTepuasa 1o TeMe. 1
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IIpoBepka

3 [TpopaboTKa yue6HOTO MaTepuasa 1o TeMe. CXEeMOTEeXHUYECKHUX 2
Mopesen
IIpoBepka

4 [TpopaboTka yyeOHOro MaTepuasa 110 TeMe. CXeMOTEeXHUYECKUX 2
Mopernen
[TpoBepka

5 [TpopaboTKa yue6HOTO MaTepuasa 1o TeMe. CXEeMOTEXHUYECKUX 3
Mopesnen

6 ITpopaboTka yuyeOHOr0 MaTepuana 1o TeMe. 2

7 [TpopaboTKa y4eOHOTO MaTepuasa 1o TeMe. 2

8 [TpopaboTKa y4eOHOTO MaTepuasa 1o TeMe. 2
IIpoBepka

9 [TpopaboTKa yueOHOTO MaTepuasa 1o TeMe. CXEeMOTEXHUYECKHUX 3
Mopesen
IIpoBepka

10 [TpopaboTKa yueOHOTO MaTepuasa 1o TeMe. CXeMOTEeXHUYECKHUX 2.5
Momesen
[TpoBepka

11 [TpopaboTKa yue6HOTO MaTepuasa 1o TeMe. CXeMOTEXHUYECKUX 2
Mogpesen

12 [TpopaboTka yyeOHOr0 MaTepuasa 1o TeMe. 1

13 ITpopaboTka yyeOHOr0 MaTepuasa 1o TeMe. 1
[TpoBepka

14 [TpopaboTKa yueOHOTO MaTepuasa 1o TeMe. CXeMOTEXHUYECKUX 2
Mopesnen
[TpoBepka

15 [TpopaboTKa yueOHOTO MaTepuasa 1o TeMe. CXEeMOTEXHUYECKUX 2
Mopenen
IIpoBepka

16 [TpopaboTKa yueOHOTO MaTepuasa 1o TeMe. CXEeMOTEXHUYECKUX 2
MoIenen
IIpoBepka

17 [TpopaboTKa yueOHOTO MaTepuasa 1o TeMe. CXEeMOTEXHUYECKHUX 2.5
Mopesen

18 [TpopaboTKa y4eOHOT0 MaTepuasa 1o TeMe. 2
[TpoBepka

19 [TpopaboTKa yue6HOTO MaTepuasa 1o TeMe. CXEeMOTEeXHUYECKHUX 3
Mogpesen
IIpoBepka

20 [TpopaboTka yyeOHOr0 MaTepuasa 110 TeMe. CXeMOTEeXHUYECKUX 3
Mopernen
[TpoBepka

21 [TpopaboTka yyeOHOr0 MaTepuasa 1o TeMe. CXEMOTEXHUYECKUX 2
Mozenen
[TpoBepka

29 [TpopaboTKa yueOHOTO MaTepuasa 1o TeMe. CXEMOTEXHATECKIX 5 75

[TopgroToBka K 3auety o gucuuminzge CLICY. .
MopeneH. 3aver.
Hroro: [49.75
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10. IlepedyeHb Y4€OHO-METOTHIECKOr0 00eCIeYeHHsI [I/Isi CAMOCTOSITe/ IbHOU
padoThl 00yYaIOUIMXCSI 110 TUCIHUIIIHHE

17151 caMOCTOSITEeIbHOM pPabOTHI 110 AUCIUIININHE PEKOMEHIOBAHO clenyilee yueOHo-
MeTou4YecKoe obecredyeHue:
- [TomoxkeHue 0 caMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
roCcyoapCTBEHHOM YHUBEPCUTETE TeIeKOMMYHUKalui uM. mpod. M.A. bonu-bpyeBuya;
- PeKOMeHOOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS IUTEPATYPa;
- KOHCIIEKT 3aHSTHUU MO0 OUCIUIIINHE;
- Claupgbl-IIpe3eHTaly U OPYroM MeTOANYECKUY MaTeprall, UCIIOIb3yeMbIi Ha 3aHATUAX;
- MeToguuYecKue peKOMeHOalluy I10 MTOATOTOBKE MUChMEHHBIX PaboT, TpeOOBaHUS K UX
comepKaHu0 ¥ oopMIIeHHIO (pedepaT, acce, KOHTPOJIbHAsS PabdoTa) ;
- (bOH[BI OIIEHOYHBIX CPENCTB;
- MeTOIMYeCKHe YKa3aHUS K BHIITOTHEHUIO 1a00paTOPHEIX PabOT I CTYIEHTOB;

11. ®oHA OLIEHOYHBIX CPEICTB [IsI MIPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluH
00y4aIOIIUXCsI

®oH[I OIIEHOYHHIX CPEACTB pa3dpabaThiBAETCS B COOTBETCTBUU C JIOKAIbHBIM aKTOM
yHuBepcuTteTa «IlomoxeHue 0 GOHAE OIEHOYHLIX CPEACTB» U SBIAETCS MPHUIIOXKEHUEM

(ITpunoxenue A) K paboueli MporpaMMe OUCIUIIJINHEL.

®oH[ OI€HOYHHBIX CPEOCTB [OJid IPOBEeOEeHUS NPOMEXYTOYHOW aTTeCcTalluu
0o0y4aluXCs M0 AUCIUIIIAHE BKII0OYaeT B celd:

- TIepedYeHb KOMIIETEHIIUH C YKa3aHUEM 3TallOB UX (OPMHUPOBAHUS B IPOIECCE OCBOEHUS
o0pa30BaTeNbHOU TPOTPaMMbI;

- OIHCaHMe II0Ka3aTejel U KPUTEPUEB OlleHUBAHUSI KOMIIETEHIIMM Ha Pa3JIMYHBIX 3Talax
¥X (OpMUPOBaHUS, ONIMCAHKE IIKa/ OLleHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3a[laHus UJIM WHBIE MaTepuaslkl, He00OXOIUMEBIE [IJIST OIleHKU
3HAHUU, yMEHUM, HABLIKOB U (M) OIBITA AEeSATEIbHOCTU, XapaKTEPU3YIOIINX 3TAIlbI
dbopMUpoOBaHUS KOMIIETEHIINM B IIPOLIECCe 0OCBOEHUST 00pa30BaTeIbHOM ITPOTPAMME;

- MeTOMYEeCKre MaTepualbl, OIpeensionlre IPoIeqyphl OlleHUBaHUS 3HAaHUM, YMEHHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIKUX 3Tkl (POPMUPOBAHUS
KOMIIETEeHIINH.

II11s1 KaXXmoro pe3ynibTaTa 00y4eHUs 10 OUCHUIIIMHE ONpPeensioTCs IoKa3aTelu U

KPpUTEpUHN OIeHKU CHOPMUPOBAHHOCTM KOMIIETEHLHMM Ha pa3lNWYHBIX 3Talax HX

dbopMupoBaHus, IIKAIb ¥ IPOIEAyPHl OlleHWBaHUSA.

12. IlepeyeHb OCHOBHOH H [IOIOTHHUTE/ILHOH JINTEPATypPbl, HEOOXOTUMOM [IJIsI
OCBOEHHS THCIHUIITHHBI

12.1. OcHoBHas nuTepartypa:

1. Hukutul, FOpuit AnekcanmpoBud. CXeMOTEeXHHKA COBPEMEHHEIX MUKPOBOTHOBEIX
CHHTE3aTOPOB YacToT : yueOHoe mocobue / FO. A. Hukutus ; pet.: C. JI. ®emopos, JI. M.
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KoHoBasnos ; Penep. areHTCTBO CBA3U, DefepanbHOE roCygapCTBEHHOE
oOpa3oBaTeibHOE OI0[KETHOE YupekaeHNe BEICIIETO TPOheCCHOHAIBHOTO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHBIM YHUBEPCUTET
TeleKOMMYHUKaLui uM. mpod. M. A. bornu-bpyesuua". - CII6. : CII6T'YT. Y. 1 : O6mue
mooxKeHusi. ITaccuBHBIN cCuHTE3 4acToT. - 2015. - 100 c. : un., Tabm. - 537.34 p.

. Hukutus, FOpuii Anekcangpoud. CXeMOTeXHHUKa COBPEMEHHBIX MUKPOBOIHOBBIX
CHHTE3aTOPOB YacToT : yueOHoe mocobue / FO. A. HukuTtus ; pen.: C. JI. ®emopos, JI. M.
KonoBanos ; ®efep. areHTCTBO CBA3U, OefiepaibHOE TOCYyapCTBEHHOE
oOpa3oBaTeNibHOE 0I0IKETHOE yUpeXAeHNe BLICIIET0 TPOdheCCuOHATbHOTO
oOpa3oBauus "CaHKT-IleTepOyprckuii rocygqapCTBeHHBIM YHUBEPCUTET
TeJleKOMMYHUKaIui uM. mpod. M. A. bornu-bpyesuua". - CII6. : CIIGI'YT. Y. 2 :
AKTUBHBIY CUHTE3 4acToT. - 2015. - 94 c. : umn., tabn. - 515.84 p.

. Hukutug, FOpunu AnekcasgpoBuy. CxeMOTEXHHMKa COBPEMEHHBIX MUKPOBOJIHOBBIX
CHHTE3aTOPOB 4acToT : yuebHoe mocobue / FO. A. Hukutus ; pen.: C. JI. ®emopos, JI. M.
KoHoBasnos ; Penep. areHTCTBO CBA3U, DefiepanbHOE rOCygapCTBEHHOE
oOpa3oBaTeibHOE OI0[XKETHOE YUpekaeHNe BEICIIETO TPOdeCCHOHAIBHOTO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHBIM YHUBEPCUTET
TeleKOMMYHUKalxii uM. mpod. M. A. bornu-bpyesuua". - CII6. : CIIOI'YT. 4. 3 :
JeMeHTH MUKPOBOIHOBBEIX CHHTE3aTOPOB. AHAIOTOBas CXeMOoTexHuKa. - 2016. - 90 c. :
un., Tabm. - 565.44 p.

. Hukutug, FOpun AnekcangpoBuy. CxeMOTEXHHMKa COBPEMEHHBIX MUKPOBOJIHOBBIX
CHHTE3aTOPOB 4acToT : yuebHoe mocobue / FO. A. Hukutus ; pen.: C. JI. ®emopos, JI. M.
KoHoBasnos ; Penep. areHTCTBO CBA3U, efiepanbHOE rOCygapCTBEHHOE
oOpa3oBaTeNibHOE 0I0[IKETHOE YUpekaeHNe BEICIIETO TPOGeCCHOHAIBHOTO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHBIM YHUBEPCUTET
TeleKOMMYHUKalxii uM. mpod. M. A. bornu-bpyesuua". - CII6. : CIIOI'YT. Y. 4 :
9nmeMeHTH MAKPOBOJIHOBEIX CUHTE3aTOPOB. LludpoBas cxemoTexHuka. - 2016. - 102 c. :
un., Tabm. - 639.20 p.

. Hukutug, FOpunu AnekcasgpoBuy. CxeMOTEXHHMKa COBPEMEHHBIX MUKPOBOJIHOBBIX
CHHTE3aTOPOB 4acToT : yuebHoe mocobue / FO. A. Hukutus ; pen.: C. JI. ®emopos, JI. M.
KoHoBasnos ; Penep. areHTCTBO CBA3U, DefepanbHOE roCygapCTBEHHOE
oOpa3oBaTeibHOE OI0[KETHOE YupekaeHNe BEICIIETO TPOheCCHOHAIBHOTO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHBIM YHUBEPCUTET
TelleKOMMYHUKaluii uM. mpod. M. A. bornu-bpyesuua". - CII6. : CII6I'YT. Y. 5 : Pacuert
bunbTpaIuy MoMex B aKkTUBHOM CHHTe3aTope 4acToThl. - 2018. - 48 c. : un., Tabn. -
295.01 p.

12.2. [lononHuTENIbHAS TUTEPATYpa:

. [TaBnos, B. H.

CxeMOTeXHMKa aHAJIOTOBBIX 9JIEKTPOHHBIX YCTPOMCTB : yueOHUK MJist By30B / B. H.
[TaBnos, B. H. HoruH. - 2-e u3pg., ucmp. - M. : T'opsiuasa nuaus-Tenekom, 2001. - 320 c. :
uin. - ISBN 5-93517-025-6 : 65.00 p., 85.00 p., 67.50 p. - TEKCT : HEMOCPEOCTBEHHBIM.

. Tanupo, [I. H.

OCHOBBI TEOPUH CUHTE3a 4acToT : HayyHoe usganue / [I. H. lanupo, A. A. ITaus. - M. :
Papmuo u cBsi3p, 1981. - 264 c. : un., tabn. - bubmuorp. : c. 256-259. - 1.20 p. - TekcrT :
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HEIOCPEeNCTBEHHBIN.

3. Hukutus, Opuii AnekcaHOpOBUY.
[ludpoaHaIOroBEIM CHHTE3 YaCTOT. Teopus U CXeMOTeXHUKaA : [ IeKTPOHHBIN pecypc] :
MoHorpadus / F0. A. Hukutus ; penr.: C. JI. ®emopos, JI. M. Konosanos ; Penep.
areHTCTBO CBs3U, PegepanbHOE TOCYOapCTBeHHOe 610aKeTHOEe 00pa3oBaTelbHOE
yupexpaeHue Bhiciiero oopasoBanus "CaHKT-IIeTepOyprckuil rocyaapCTBEHHBIN
VHUBEPCUTET TeIeKOMMYHUKaIni uM. mpod. M. A. bonu-bpyesuua". - CII6. : CII6I'YT,
2018. - 367 c. : un., us. un. - ISBN 978-5-89160-178-9 : 1977.39 p.

13. IlepeyeHs pecypcoB HH(POPMATTHOHHO-TEIeKOMMYHUKAIIHOHHOH CE€TH
HHTEpPHET

Pecypcel uH)OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOW CEeTH MHTEPHET U3 YKa3aHHOTO
IepeyHsl SBISIOTCS PEKOMEHOYEeMHIMH MNOMOJHUTEIbHEIMUA (BCIOMOTATEIbHBIMHU)
HUCTOYHHUKAMHU OouImambHON MHGOOPMALMK, Pa3MeIleHHOW Ha JerallbHEIX OCHOBAHUSX C
OTKPHITEIM OOCTYIOM. 3a IOJHOTY COOepXKaHHUSI M KadyecTBO PabOTy CaWTOB HECET

OTBETCTBEHHOCThH TPaBO0O0Ia/laTENb.
Tab6muma 10

HaumeHoBaHue pecypca Anpec
MicroCAP -nporpamma aHajoroBoro,
1IM(PPOBOTO U CMEIIaHHOTO
MOJIeIMPOBaHUS U aHa/INU3a Lenen
3JIEKTPOHHBIX YCTPOUCTB

www.spectrum-soft.com/index.shtm

14. IlepedyeHb HHPOPMAITHOHHBIX TEXHOIOTHH, HCIO/IL3YEeMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 IIpolecca 0 JUCIHUIUIHHE (MOIYII0),
BKJTIOYAasl MepeYyeHb MPOrpaMMHOro obecrnedyeHust H HHPOPMaITHOHHBIX
CIIPAaBOYHBIX CHCTEM.

14.1. ITIporpaMMHOe o0ecredyeHre TUCITUTITUHBL:

- Open Office
Google Chrome

14.2. UHpopMalOHHO-CIIPABOYHEIE CUCTEMBI:

9BC iBooks (https://ibooks.ru)
9BC Jlans (https://e.lanbook.com/)
9BC CII6I'VT (http://lib.spbgut.ru)

15. MeToguuecKHue yKa3aHHUs IS 00y4alOUIMXCS 10 OCBOEHUIO TUCIIUIITUHBI

15.1. IImaHupoBaHWEe U OPraHM3alus BpeMeHU, He0OXOOUMOTO Mg U3YUYEHHUS
OUCLUIIINHEL

BaXHBIM YyCJIOBHEM YCIEIIHOTO OCBOEHHS OUCHUNNUHE «CXeMOTeXHHKa
U poaHasoroBLEIX CUHTE3aTOPOB YacCTOT» SABINSETCS CO3[aHWe CUCTEMBl IIPaBUIBHOU
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OpraHM3alliy TPyAa, NO3BOJNSAIOIIEN paclupefeNuTh yueOHYI0 HAarpy3Ky paBHOMEDPHO B
COOTBETCTBHUU C TpaduKoM 00pa30BaTEILHOIO Ipoliecca. bobIryio MOMOIIL B 9TOM MOXKET
OKa3aTbhb COCTaBJIeHUe IjlaHa paboTH Ha CeMeCTp, Mecsll, Hefenio, feHb. Ero Hanuune
IIO3BOJIUT NOOUYMHUTL CBOOOJHOE BpeMs IenaM y4eObl, TPyOUTbCA OoJiee YCIEUIHO U
adpexTuBHO. HyKHO OCYIIECTBISITh CAMOKOHTPOJIb, KOTOPHIN SIBJISIETCS HE0OXOMUMBIM
yCIIOBHEM yCIelTHOM y4ueOnl. Bce 3amaHus, BK/II04asi BEIHECEHHBIE HA CAMOCTOSITENHHYIO
paboTy, PEKOMEHAYeTCS BHINONHSAThL HENOCPEeOCTBEHHO IIOCJe COOTBETCTBYIOIIETO
ayOUTOPHOTO 3aHATUS (JIEKIUHU, MPAKTUYEeCKOro 3aHATHUS), YTO CIIOCOOCTBYET NIydLIeMy
YCBOEHMIO MaTepuasa, MO3BOJSET CBOEBPEMEHHO BHISIBUTb M YCTPAHUTh IPOOEINHl B
3HAQHHUSX, CUCTeMaTU3MPOBaTh paHee MPOMOEeHHbIM MaTepral, Ha ero OCHOBE IIPUCTYIIUTh
K OBJIaJIeHUIO HOBLIMHU 3HAHUSMU M HaBHIKAMU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYEeTaHUU
HECKOJIbKHMX BUOOB YUeOHHIX 3aHATHUHN (B MEPBYI oduepenb JIEKIUN U MPaKTUUECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHON CIeln(pUKO.

15.2. IToaroToBKa K JIEKLIUAM

3HAKOMCTBO C OUCLUIIIMHON ITPOUCXOOUT YXKe Ha MEepPBOM JEKIUH, TOe OT CTyJeHTa
TpebyeTcst He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe ¢ KOHCIIEKTOM NEKIUN HeoOXOOUMO YUUTHBATL TOT (AKTOpP, YTO OOHU JEKIIUU
[AI0T OTBETHl HA KOHKPETHBIE BOIIPOCH! TEMEI, APYTHE - JIULIb BHIABIAIOT B3aUMOCBSA3U
MeXIy SIBJIEHUSMH, IIOMOTas CTYOEHTY IMOHSATh T'IyOMHHBIE HPOIECCH pPa3BUTHUS
M3y4aeMoro IpefMeTa, KakK B MCTOPUM, TaK M B HACTOSIIEe BpeMs.

KoHcmekTUpoBaHUE JEKLIUU - CIO0XKHBIM BUI BY30BCKOU aymIUTOPHOM paboOTHI,
Ipeamnoaraloiui WHTEHCUBHYI YMCTBEHHYIO HOEeSTelIbHOCTh CTyoeHTa. KOHCIeKT
SIBJISIETCS TIOJIE3HBIM TOT{Ia, KOTHa 3aliCcaHo caMoe CYIIeCTBEHHOE M CHEeNTaHO 3TO CaMUM
oOyuawmumcsa. He Hago cTpeMuThCs 3alucaTh [OCJIOBHO BCHIO JIeKnuio. Takoe
«KOHCITEKTHPOBaHKE» MPUHOCUT OOJIbINE Bpema, YeM IMoib3kl. llemecoo6pa3Ho BHadase
IIOHSITh OCHOBHYIO MBICJIb, M3JIaTaeMyI0 JIEKTOPOM, a 3aTeM 3almucarth ee. 2KenaTenbHO
3allMCh OCYIIECTBNSATh HAa OOHOMW CTPAHUIlE JUCTA UK OCTABNSAS IOJS, Ha KOTOPHX
03Hee, IPU CAMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CeNlaTh [OMOIHUTE IbHEIE
3aIKCH, OTMETUTD HETIOHSITHEIE MECTA.

KoHCIEeKT NeKnuu aydine Ioapa3fessaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B 0OOnbIION cTemeHu OymyT CcmocoOGCTBOBAThH BOMPOCH IjlaHaA JIEKIUH,
IpenoXkeHHbIe mpemonaBaTensaM. Crnenyet oOpaliaTh BHUMaHUEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [eTaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMHU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, abOpeBUaTyp u
cuMBooB. OgHAKO MpH JanbHeuIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JTy4YIlle 3aMEeHUTh
OOBIYHBIMHU CJIOBaAMHU [IJis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIIUH, BCceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO YyUeOHUK, HO U TY
JIUTEPATypPy, KOTOPYIO MOIOTHUTEIFHO PEKOMEHIOoBaN JIeKTOP. IMeHHO TaKasl cepbe3Hasd,
KpomoTnuBasi paboTa C NEKUUMOHHBIM MaTepHalioM I03BOMUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.

15.3. IToaroToBKa K MPaKTUYECKUM 3aHSITUSIM
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TmaTenbHOe MpPOAYMEBaHWE U M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMIEHHOr0 MaTepuaia (MaTepuana JeKIWi, MPakKTU4eCKUX 3aHATHH), a
3aTeM u3y4yeHuss 00s3aTeNbHOM U [IOMONTHUTEIbHON JTUTEPATYPh, PEKOMEHIOBAHHON K
NAHHOU TeMe.

Pe3ynbTaT Takoi pabOTH HOMXKEH IMPOSBUTHCS B CIIOCOOHOCTH CTyIeHTa CBOOOMHO
OTBETUTh Ha TEOPETUYECKHE BOIPOCH NpPAKTHKyMa, €r0 BHICTYIJIEHWN U y4aCTUHU B
KOJIJIEKTUBHOM OOCYXKIOEHMH BOMPOCOB M3y4yaeMOM TeMbl, MPAaBUIbHOM BHIIIOIHEHUU
IPaKTU4YeCKUX 3aJaHui ¥ KOHTPOJBHBIX PadoT.

Heo0xomuMo MOHUMATh, YTO HEBO3MOXKHO BO BpeMsI ayOQUTOPHBIX 3aHATUN U3T0KUTh
BECh MaTepual KM3-3a JUMHUTA ayOgUTOPHBIX YaCOB, ¥ NPH U3YYEHUU OUCLUUIMIUHEL
HeI0CTAaTOYHO KOHCIIEKTOB 3aHATHH. [103TOMy camMocTosiTeNbHAsI paboTa ¢ yueOHUKaAMU,
y4eOHBIMU TOCOOMSIMHK, HaAy4YHOW, CIPaBOYHOW NUTepaTypol, MaTepualaMu
IepUOAUYEeCKUX HM3MaHUN U WHTEpHeTa sBiseTcs Haubonee 3PpHEKTUBHEIM METOOOM
IIOJIy4YEeHUS NOMOJHUTENIbHBIX 3HAaHUW, IT03BOMISET 3HAYUTEIbHO aKTHBU3UPOBATh MIPOLIECC
oBNajieHus1 uH@oOpMaIluen, crnocodCcTByeT Goyee raIy00KOMY YCBOEHMIO HM3y4aeMOTO
MaTepuana, GOpMUPYET y CTYOEHTOB CBOe OTHOIIEHHE K KOHKPETHOW Ipobieme.

15.4. PekoMeHpmaluu 1o paboTe ¢ TUTEPaTypoOn

Pa6oTy c nuTepaTypoii Ilenecoobpa3Ho HayaTh C U3ydyeHUs oOuux paboT mo TeMe, a
TaKXe y4eOHUKOB M yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs NMepeuTu K aHalnusy
MOHOrpaduil U cTaTel, paCCMaTPUBAIOIINX OTAENbHEIE aCIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke opuIIMaTbHBIX MaTepUaaoB U HEOMYyOJIMKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCeoBaTenbCKue paboThl, AUCCEePTAalliM), B KOTOPHIX MOTYT COAepXkKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOU IPOOIIeMEI.

PaboTy ¢ uCTOYHMKaAMHU HaJO0 HaYWMHATh C O3HAKOMHUTENILHOTO UYTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAENAS €r0 CTPYKTYPHbIE e UHUIIEL. [Ipy 03HAaKOMUTENTHPHOM YTEHUHN
3aKjlafiKkaMu OTMeYaloTCS Te CTPaHHUIb, KOTOphkle TPeOyioT 0ojiee BHUMAaTEJIbHOTO
n3y4yeHus. B 3aBUCUMOCTU OT Pe3y/IbTaTOB O3HAKOMUTEJIbHOTO UTEeHUS BHIOMpPAETCS
manbHeUImnU crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojs pa3pelleHUs MOCTaBIeHHOU
3amauu TpebyeTcs u3ydyeHrUe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METOI
BHIOOPOYHOTO UTeHHUS. Eciu B KHUTe HET IoApoOHOro OTjiaBlieHus, ClefyeT o0paTUTh
BHUMaHMe 00y4aroIlerocs Ha mpeiMeTHhEIE U UMEHHBIE YKa3aTellHu.

M30paHHble (pparMeHTH WM BeCh TEKCT (eClIM OH I[eJIMKOM HMeeT OTHOIIeHHe K
TeMe) TpeOyloT BOYMYHUBOI'0, HETOPOIIJIUBOTO UYTEHMHS C «MBICIIEHHOM ImpopaboTKOim»
MaTepHrasa. Takoe 4TeHUe NIpefanosaraeT BhieNieHne: 1) rimaBHOrO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BeIBogoB. Ocoboe BHUMaHUe cjefyeT 00paTUTh Ha TO, BEITEKAET Te3UC U3
apryMeHToB unu HeT. Heo6xomuMo TaKxKe IMpoaHaNIU3UpPOBaTh, Kakue U3 yTBEPKAEHUN
aBTOpa HOCAT MPOOJeMaTUYHHINA, TUMOTETUYECKUN XapaKTep, U VJIOBUTh CKPHITHIE
BOIIPOCHI.

[ToHSITHO, YTO YMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM MPUXOOUT HaleKo He
cpaldy. Haumnyuymuii cnocob® HaydUThCS BHIAENSATH T'JIaBHOE B TEKCTe, ylIaBIWBaTh
npoOjieMaTUYHLIM XapakKTep YTBEPXKIEHUU, NaBaTh OI[EHKY aBTOPCKOM MO3ULMHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAKOMUTCS C Pa3IUYHBIMU MHEHUSIMU
II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apr'yMEHTOB
CTOPOH ¥ [ieslaeT BHIBOJ 0 Haubomnbinel yoemuTeIbHOCTH TOU WM MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEUYATCS Pa3Hble TOUYKU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
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13-3a CJIOKHOCTH IIPOIIEAINX COOLITHH U IPABOBLIX SBJIEHUM, HEIb3sT UX OTBEpPraTh, He

pa3obpaBmuch. [Ipy HaNW4YWM PacXxOoXAEeHUU MeXKOy aBTOpaMu HeoOXOOWMO HaUTHU

paluoHanbHOE 3ePHO yV KaXOOro M3 HUX, YTO MO3BOJIUT TIy0zkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUYHO OI[€HHWBATh U3ydaeMble BOIPOCH. 3HAKOMSACh C 0COOBIMU

MO3UIIUSMU aBTOPOB, HYKHO ONPEAENATh UX CXO0XKHNe CyXKIAeHHs, apTyMeHTHI, BERIBOMAEI, a

3aTeM CpaBHMBATh UX MeXAy co00M U MPUMEHSITh U3 HUX Ty, KoTopas 0ojiee ybeouTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMU UCTOYHUKAMHU SIBIISETCS CO3MaHue

KOHCITIEKTOB, (DMKCHPYIOUIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha

OTHENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh IO OTHENIbHEIM TEeMaM

M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIIEKTOB

II0 OMHOM KakKou-nmubo TeMme. bonbinme cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro

XapakTepa menecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBIX TeTpPadsx. 3Mech BaxKHO

BCIIOMHHUTD, UYTO KOHCITEKTHI ITUIIYTCS HAa OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTaTOYHBIM

OIS UCIIPABJIEHUS ¥ PEMApPOK MEXCTPOYHBIM PACCTOSHHEM (3T IpaBuila coOII0OAI0TCs

st ynoOCTBa peflakTUpoBaHus). EC/IM B KOHCIIEKTaX IPUBOOSATCS IUTATEL, TO HEIIPEMEHHO

DONXHO OBITh HAaHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne

CTpaHuIlk). BriocnemcTBuu 3Ta nHGOPMAIKMSI MOXKET OBITh MCIIOIh30BaHa MPH HAlKCAHUU

TeKCTa pedepaTa Uy OPyroro 3afgaHus.

TakuMm o6pa3om, Ipu paboTe C UCTOYHUKAMU U JIUTEPATYPOH BaXKHO YMETh:

- COTIOCTaBNATh, CPaBHUBATh, KIACCUPUUIMPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIKIO0 B COOTBETCTBUY C OIpeieIeHHON y4eOHOH! 3aauel;

- 00001mIaTh MOTy4YEHHYI0 HH(POPMALXIO, OL[eHMBATh IIPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puUKCHUPOBATh OCHOBHOE COMlepzKaHue coobiIeHu; GopMyIupoBaTh, YCTHO U IHCbMEHHO,
OCHOBHYIO U[IeI0 COOOIIEHHUS; COCTABIATh IJIaH, HOPMYyIUPOBATh TE3UCH;

- TOTOBUTb U IIPE3EHTOBATh Pa3BePHYyThHIe COOOIIEHUS THIIa NOKIIaa;

- paboTaTh B pa3HbIX peXkrMax (MHOWBUAYANIbHO, B Iape, B IPYIIIE), B3aUMOAEUCTBYS OPYT
C OPyTOM;

- TI0Ib30BaThCS pedepaTUBHLIMU U CIIPABOYHBIMU MaTepHalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEMCTBHS CBOMX TOBAPHINEH, 00BEKTHBHO OI€HUBATh
CBOU [IEUCTBUS;

.- obpamaThCsa 3a IOMOIIbIO, MOMOJHUTEILHEIMU Pa3bsSCHEHUSIMHU K IIPernofaBaTellio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJlbHOW AOTagKOH, CJIOBapsiMH
Pa3IHYHOI0 XapaKTepa, Pa3IuyHOr0 pofia MofCcKa3KaMH, OTIOPaMyu B TEKCTe (KIII0UeBhIE
CJIOBa, CTPYKTypa TEKCTa, IpeaBapsoilas nHpopMalus 1 ap.);

- UCIIONb30BaTh MPU TOBOPEHUM U MHUCHMe Nepudpas, CHHOHMMUYHLIE CPEe[CTBa, CJIOBa-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»

- TIOBTOPSITh UJK Tepedpa3upoBaTh PeIIuKy cobecelHNKa B MIOATBEePKICHNE TOHUMaHUS
€ro BLICKA3bIBAHUS UJIM BOIIPOCA;

- 00paTUTHLCA 3a MOMOIIBI0 K COOeCeTHUKY (YTOYHUTH BOIIPOC, IEPECIIPOCUTE U OP.);

- MCIIOJIb30BaTh MUMHUKY, KeCTH (BOOOIIe X B Te€X CIydasix, KOrha S3bIKOBEIX CPENCTB He
XBaTaeT [Jig BhIPaKeHUS TeX UM MHBIX KOMMYHUKaTHBHBEIX HAMEPEHUH).

15.5. [TogroToBka K IpoMeXyTOYHOU aTTeCTALUU
[Tpu noATrOTOBKE K IPOMEXKYTOYHOM aTTeCTalllU Lie1ecoo0pa3Ho:
- BHUMAaTEJIbHO M3Y4YUTh NI€pPeYeHb BOIPOCOB W ONPENENuTh, B KaKUX UCTOUYHUKAX
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HaXoOsaTCsA CBEOEHH, HeO6XOJII/IMBIe OJId OTBETaA Ha HHUX;
+ BHUMATEJIbHO IIPOYUTATh PEKOMEHOOBAHHYIO JINTEPATYPY;
+ COCTAaBHUTH KPAaTKH€ KOHCIIEKTEI OTBETOB (TJ1aHBI OTBETOB).

16. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCHHUIUIHHBI

Tab6muia 11
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TaOOpaTOPUH
1 |lekuroHHAas aygUTOPUS Aynuro-BULE0 KOMILJIEKC
AyouTOpum Oy IPOBEOeHUs TPYINOBLIX 1
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
[MPaKTU4YeCKUX 3aHITUN
3 |[KoMneroTepHBIY KJ1acc [TepcoHanbHBIE KOMIIBIOTEPHI
AyouTOpus A1 KYPCOBOTO U OUIIJIOMHOTO
4 [MYRHTODHA N yp A [lepcoHaIbHBEIE KOMIIBIOTEPHI
[IPOEKTHPOBAHUSI
5 |AyguTopus s CaMOCTOSITeTbHON pabOoTHl KoMmblOTepHasl TeXHUKa
6 [YuTanbHBIM 3a1 [IepcoHaNbHBIE KOMIIBIOTEPH
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