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1. HEJU OCBOEHMSA JUCHUITVINHDbI

]_IGJIHMI/IOCBOGHI/IH JUCHUITIIMHBI «HpOGKTI/IpOBaHI/ICMI/IKI)OBJ'ICKTpOHHBIXYCTpOﬁCTB n

anteHm»([IMDY u A)sBrsercs:

1.

M3y4YEHUE MPUHIUIIOB PaObOThI MACCUBHBIX U akTUBHBIX MDY CBY, MUKpPOMOJIOCKOBBIX
AHTEHH M OCBOCHHME METOJOB MX pacuera, B TOM YHCIE, C MOMOUIbIO COBPEMEHHBIX
BBIYUCIIMTENBHBIX CPEJCTB BHIYMCIUTEIbHON TEXHUKH;

MPUOOpEeTEeHNE TPAKTUYECKUX HABBIKOB aBTOMATU3MPOBAHHOTO TPOCKTHPOBAHUS H
JKCIIEpUMEHTaIbHOro npoekTupoBaHuss MOY CBY u aHTEHH ¢ MCNONIb30BaHUEM
COBPEMEHHBIX  M3MEPUTENBHBIX  CPEICTB, O3HAKOMJIEHME C  OCHOBAMH  HX
KOHCTPYMPOBAHHUSI U TEXHOJIOTMYECKOMN peannu3aliyi.

MOJTydyeHue YriayOJICHHBIX 3HaHHWHM B obOmacTu mpoektupoBanus MDY CBY u aHTeHH,
CBSI3aHHBIX C Pa3HBIMU CepaMu I TETFHOCTH CIICIHANCTA!
IIPOEKTHO-KOHCTPYKTOPCKO;

IIPOU3BOACTBEHHO-TEXHOJIOIMYECKOM;

Hay4HO-UCCIIEN0BATEIbCKOM;

CepBHCHO-BKCHHYTaHHOHHOﬁ.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctumummaa: [IMBY u A;
naackc: b1.B.JIB.6;

BapuaTuBHAA 4aCTb, JUCHUIIIMHBI 110 BLI60py.

IIpu ocBoeHun aucuuminabl [IMOY u A nCnonb3yr0TCS OCHOBHBIE TTOJIOKEHHS U 3HAHUE

MOJIYYCHHBIC CTYACHTAMH TIIpU HU3Y4YCHHU TNPCABIAYIIUX KYpPCOB: «Pu3mka paaroBOJIH»,

«Onekrponunamuka u PPB», «YcrpoiictBa CBYU u anteHHb», «OCHOBBI KOHCTPYMPOBAHUS U

npoektupoBanus POCy. J[lucuumiuaa [IMDY u A naet HeoOXOAMMYIO TIOJITOTOBKY B 00JaCTH

KOHCTPYUPOBAHUSA HHTCTPAJIBHBIX CXEM CBY u aHTeHH COBPEMCHHBIX PAJUOTCXHHYCCKUX

CPENCTB.

3. KOMIIETEHIHUU OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHUSA JUCIIAIIJIMHBI IIMDVY u A

B pesynbprare OCBOCHHS AMCUUIUIUHBI, OOYYaIOUIMICA JOJDKEH JIEMOHCTPUPOBATH

CIIEyIOIlKE Pe3yabTaThl 00pa30oBaHMUsL.



1)

2)

3)

3HaTh:
IOPUHIUNBL pabOThl W THUIOBBIE CXEMOTEXHHYECKHME W KOHCTPYKTOPCKHE pELICHUs
ocHOBHBIX MOV CBUY u aHTE€HH COBPEMEHHBIX PaAMOTEXHUYECKUX CPE/ICTB;

METO/Ibl IPOCKTUPOBaHMUS, B TOM uucie ¢ momoiibio CAIIP, mnanapusix MOV u anTeHH;
OCHOBBI TEXHOJIOTUYECKON peanun3aluu nHTerpanbHbix cxeM CBY u neyaTHbIX aHTEHH;

METOJIbl 3KCIEepUMEHTaIbHOro uccienoBanuss MOY CBY u aHTEHH C MNOMOIIBIO
coBpeMeHHOM u3meputenbHou anmapatypsl (OIIK-5, OIIK-7,0I1K-9, T1K-1, TIK-2, TIK-
6, IIK-17).

YMmers:

TEXHUYECKH OOOCHOBBIBATH BBIOOP CXEMOTEXHHUYECKOTO M KOHCTPYKTHUBHOTO DPELICHUS
npu pazpabotke MDY CBY u anrtens;

IIPUMEHATH CyllecTByromue wmeroasl pacdera MOV CBY u aHTeHH, IpPOBOAWTH
KOMITBIOTEPHOE MOJEIINPOBAHUE c HCIIOJIB30BAaHUEM COBPEMEHHBIX
CIELIMAIU3UPOBAHHBIX IIPOTPAMMHBIX CPEJICTB;

BBIIIOJIHATH JKCIIEpUMEHTaIbHble HccienoBannd MDY CBY u aHTEeHH Ha COBPEMEHHOM
m3meputensHoii 6aze (OITK-5, OIIK-7,0I1K-9, T1K-1, ITK-2, I[TK-6, TTK-17).

Bmaners:

cyluiecTByrolel Meronosiorueid npoektupoBanuss MOY CBY u aHTeHH, B TOM 4HcIE C
noMonipto coBpeMeHHbix CAIIP.

TUMOBBIE MeTOAMKaMH HccienoBanuas MDY CBY ¢ nomompo  COBpEMEHHOU
ABTOMATU3MPOBAHHON M3MEPUTEIILHOM almapaTypbl U UX afanTaluei Ui UCCIIEI0OBaHUs
HaIIpaBJIEHHBIX CBOKCTB AHTEHH,;

TUNOBBIMU TNIpUEMaMHM KaJdMOpPOBKM U HACTPOMKHM COBPEMEHHOM HW3MEPHUTEIbHOU

anmapatypsl CBY (OIIK-5, OIIK-7,0I1K-9, I1K-1, I1K-2, ITK-6, TIK-17).



4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIUHBI IIMDY u A

OO61mast TpyA0€MKOCTb JUCIUTUIMHBI COCTABIISIET 6 3a4€THBIX €MHMIIL, 216 9acoB.

Bunp! yue6HOI paboTHI, BKIIIOYAS

CaMOCTOATENBHYIO PadOTy CTYJEHTOB

U TPYIOEMKOCTS (B Hacax)

DOpMBI TEKYILETO

§ O6wem yuebHoit KOHTPOJIA
| 8 paboTh, YCIIEBaEMOCTH
B p= 9] ) = (no nedenam
Ne Paznen 3 g = = A C IPUMEHEHUEM )
n/n JCLUITITMHBI 3 = 3 g 3 MHTEPAKTHBHBIX cemecmpay,
OB 2 £ & METOI0B popma
) 5 = 8 ) O & o IIPOMEXKYTOIHON
T g é S = gl ~ (B Hacax / %) aTTeCcTaIn
= E % % © E (no cemecmpam)
= pe] )
8] 8|
ITaccuBHBIE MDY
CBY
JIunuu nepegauun
1 CBU 6 1 1 2 5 2/67
DJIEeMEHTHI U y3IIbI
2 WHTErpaJbHBIX cXeM | 6 2 1 2 5 2/50
CBY
3 Yerpoiictea CBY 6 3 1 2 12 5 12/72
ABTomaruzanus
4 IIPOECKTUPOBAHMSL 6 4 1 2 5 2/33
ycrpoiicte CBY
AxTuBHBIE MDY
CBY
IIpoexTupoBaHue 6 5 1 2 4 5 6/54 Pefiumr-
5 TPaH3UCTOPHBIX KoHTpoIh Ne 1
ycunureneir CBU 6 6 1 2 4 5 6/100
6 7 1 2 5 4/40
IIpoextupoBanue
6 AUOAHBIX 6 8 1 2 5 2/100
npeoOpa3zoBaTenei
JaCTOTHI
6 9 1 2 5 2/100
IIpoexTupoBanue 6 | 10 1 2 5 2/22
7 JTHOIHBIX
reaeparopos CBY 6 | 11 1 2 5 2/100
MHUKpPOTIOJI0CKOBbIE
U IUDIIEKTPUYECKHE
aaTenHsl CBY
Mertonp! pacdeTs
8 MHKPOIIOJIOCKOBBIX 6 | 12 1 2 4 5 6/43 Peiitunr-
aHTEHH KOHTpOJb Ne 2
MukponoaocKkoBbIE
aHTEHHBI C
9 YBEIMICHHOM 6 | 13 1 2 4 5 6/40
MTOJIOCOH paboumx
4acTOT
10 MHuKponoiaocKoBbIe 6 | 14 1 2 5 2/17
AQHTEHHBI
MUJTIMETPOBOTO




JIMarna3oHa.
Jlusnextpuueckue
pe30HATOpHBIC
AHTCHHBI.

5 2/100

MuKponoaocKoBbIE
AaHTCHHBI C 6 16
IIJJACTUHAMU U

IIO/IJIOKKAMHM U3

5 2/15

11 HETpaIULUOHHBIX
MaTepuaos.
AKTHUBHBI

© 6 | 17
MUKPOHOJIOCKOBBIE
AQHTECHHBI

5 2/100

AHTEHHBI ¢
AIEKTPUIECKU
12 yIpaBIIeMbIMU 6 | 18
HaTpaBICHHBIMU
CBOWCTBaMU

5 10/45

Petitunr-
KOHTpPOJIb Ne 3

Bcero

18

36

36

90 72/61

OK3aMCH

Marpuiia COOTHOIIEHHUs Pa3eJioB JUCHUILUIMHBI H ()OPMHUPYEMBIX KOMIIETEHIN i
Komnerenmu
Pasne Tpynoemkoc o ) 3 —_ =
Aci PYOEMKOCTH o« 7 7 ! a N D KonuuectBo
JUCITUTUINH (B wacax) = = = 4 4 o < .
3 3 3 = = = = KOMIIETEHITU I
1 3 + + 2
2 3 + + 2
3 15 + + + + + + 6
4 3 + + + + 4
5 14 + + + + + + + 7
6 9 + + + + + + + 7
7 6 + + + + + + + 7
8 7 + + + + + + 6
9 7 + + + + + + + 7
10 6 + + + + + + + 7
11 6 + + 2
12 11 + + + 3
Bec = = h a = Q a
KOMITETEHITUIA S S S =) =) =) =3




TpynoemkocTs (B

Ne ni/m TeMbl NPAKTHYECKUX 3AHATHI
yacax)
1 BocemunontocHele yerpoiictea CBY 4
2 OupTpel CBY 4
3 Yupasnstontue ycrpoiictBa CBY Ha KOMMYTAITMOHHBIX THOIAX 4
4 TpanzucropHusle ycunurenu CBY 6
5 JwnoaHble mpeoOpa3oBaTeny YacTOThHI 6
6 ["eHepaToOphl HAa MOTYIPOBOTHUKOBBIX THOIAX 6
7 MuUKpPONOJIOCKOBbIE aHTEHHBI YCTPOMCTBA 6
Ne ni/m Tembl 1a060paTOPHBIX PadoT Tpynoemkocts (B
qacax)
1 BocemunontocHsle yerporictsa CBU 4
2 OuipTpsl CBY 4
3 Yupasnstontue ycrporictBa CBY Ha KOMMYTAITMOHHBIX THOIAX 4
4 Tpansucropusie ycunmurenn CBY 8
5 MUKpONOJIOCKOBBIE aHTEHHBIE YCTPOMCTBA 8
6 MHoronyueBasi aHTEHHasi peIIETKa 8
Ne n/m Conep:xanue PI'P (Homepa pa3ienoB IMCHUNJIMHBI) prﬂz‘:‘z:;)c ™o (8
1 Ne 1, 2, 4 (5 BapuanTOB) 10 (CPC)
2 Ne 3,4, 5 (5 BapuanToB) 10 (CPC)
3 Ne 6,7,8,9,10, 11 (5 BapuanTOB) 10 (CPC)




5. OBPA3OBATEJIBHBIE TEXHOJIOI'MN

5.1. AKTUBHBIE U UHTEPAaKTUBHBIE ()OPMBI O0YUEHUS
C muenpio (GOpMHpPOBAaHUS M DPA3BUTUS TPO(PECCHOHANBHBIX HABBIKOB CTYICHTOB B
y4eOHOM TMPOLIECCe HCIOJIb3YIOTCS AaKTUBHbIE W HMHTEPAKTUBHBIE (OPMBI IPOBEICHUS
ayJAMTOPHBIX 3aHATUI U BHEAyTUTOPHOH paboTel. O0OBEM ayqMTOPHBIX 3aHATHUI, TPOBOJUMBIX C
UCTOJIb30BAaHUEM MHTEPAKTHBHBIX (OPM, cOCTaBisieT 36 yacoB 1abOpaTOPHOTo MpakTUKyma, 36

4acoB MPaKTHUECKUX 3aHATUH, 30 BHEAyAUTOPHBIX YacoB JyIsl BbilosHeHUs PI'P.

5.2. CamocrosiTenpHas padoTa CTy/ICHTOB
HacpliienHocTh  Kypca HOBBIMM  JUJIS  CTYJIEHTOB — MaTepuajaMy  MpEeAroJiaraeT
WHTCHCHBHYIO CAMOCTOSATEIBHYIO padoTy, dQ(PeKTHBHOMY XapaKTepy KOTOPOH CIIOCOOCTBYIOT
eXeHenenbHble KoHcynbTauuu. CamocrosiTenibHas paboTa BKIIOYAET JOMAIIHIO pPadoTy C
JEKIMOHHBIMU MaTepuaiaMH C IeNbI0 PaCIIUPEHUs] U YIIIyONeHUs TEOPETUUECKHX 3HAHUM,
MOJTOTOBKY K MPAKTUYECKUX 3aHSITHUSM, MOATOTOBKY K BBIMIOJHEHUIO U 3aIUTE JIA0OPATOPHBIX
paboT, BBITIONHEHHWE 3anaHuil, npemxycmorpeHHbIXx PI'P. B ocHOBe camocrosiTensHOW pabOThI
JISKAT W3YyYEHHE PEKOMEHJIOBAHHOW OCHOBHOM M JOMOJHUTEIBHOM JIMTEpATyphl. ba3oBbie
WMCTOYHUKU M TAKEThl MPHUKJIAIHBIX MPOTPaMM B AJIEKTPOHHOM BHJE BKIIOYEHBI B y4eOHO-
METOANYECKUIN KOMILJIEKC, COMPOBOXKAAIOUININ AUCIUILIUHY
5.3. KomMmmbroTepHble TEXHOJIOTUN 00yUeHUs
s OGonee >(PQPEeKTUBHOTO OCBOCHHS JIWUCUUIUIMHBI CTYAEHTaM IPElOCTaBIIsAETCS
ANIEKTPOHHAST Bepcusi ydeOHo-meTtoanueckoro komiviekca (YMK), Bkirogaromero: KOHCIEKT
JEKIUN U METOJUYECKUE YKa3aHUsI K HUM; METOJIMYECKHE YKA3aHUs K MPAKTUUECKUX 3aHATHSIM,
mabopaTopHOMY  TPAKTHKYMy, CaMOCTOSTeNbHOM  pabore. B YMK  BkIOYeHBI U
COTPOBOXAAIOIMNN AUCHUIUIMHY MaKeT NPUKIAIHBIX Mporpamm, pabodas MmporpaMma, CHHCOK
BOIIPOCOB K 3K3aMeHy. KOMIBbIOTEpHBIE TEXHOIOTUU MCHOJIB3YIOTCS Ha IPAKTUYECKUX 3aHATHUAX
MpU TOATOTOBKE K JIA0OpAaTOpPHBIM padoTaM, 00pabOTKe SKCIEPUMEHTAIBHBIX PE3yIbTaTOB U

oopmieHre 0TYETOB, IPU BHITIOJIHEHUH 33JJaHUH, TpeycMOoTpeHHbIX PI'P.

54. Jleknuu npuriaameéHHpIx CeUaInuCcTOB
B pamkax kypca [IMOVY u A mnpenycMOTpeHbl BCTPEYM CO CIELUAIMCTaMU U
MOTEHUUAIbHBIMU paboToaarensmu. B yactHoCTH!
3alUTaHUpOBaHa  JIEKIUS  JIOKTOpa  TEXHHWYECKUX  HayK, mpodeccopa MOCKOBCKOTro

INocynapctBennoro Texunueckoro Yuaupepcurera (MOU) Cazonosa .M.



— Tmpeanojaraercs BcTpeda ¢ HadanbHHKOM jabopatopun «[HIIIT «Kponayy, r. Bmagumup H.T'.
CoxkounoBbiM U reHepanbHbM aupektopom OKbB «Paanocssass» r. Bnagumup,A.E. bornanos.
5.5. PeliTunroBas cucrema oO0ydeHus
PelTHHr-KOHTPOJIb MPOBOUTHCS 3 pa3a 3a CEMECTP M MPEAINOJIaraeT CyMMapHYIO OLIEHKY
0aJuIOB MO CIEAYIOUIMM COCTAaBIISIIOIIUM: IJIAHOMEPHOCTh BBIIOJIHEHUS J1TAOOPAaTOPHBIX PadoT,
aKTUBHOCTb M CTENEHb OCBOEHUS Marepuaja Ha NPaKTUYECKUX 3aHATHSX, IJIJAHOMEPHOCTh U

KauecTBO BbIToHeHus PI'P.

6 . OHEHOYHBIE CPEJCTBA JUIs1 TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTMU,
MMPOMEXYTOYHOM ATTECTAIIMH IO UTOT'AM OCBOEHU A JUCITATIIAHBI
M YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM
PABOTBI CTYJEHTOB

6.1.Bompocs! k 3K3aMeRy.

1. MuxkpononockoBas nuHuu s (1.7a,[ 1] c. 6-24).

2. Ilenesas u korutaHapHas jauHuM (11.7a, [1] c. 24-28).

3. Css3aHHbIe TUHUM niepeaayu (m.7a, [1] c. 28-31).

4. WHAOyKTUBHOCTH, EMKOCTH, PE3UCTOPBI, COIJIACOBAHHBIE HATPY3KH JIi MHTErPaJbHBIX CXEM
CBY (n.7a, [1] c. 40-46).

5. Pe3oHaTophl Ha MUKPOTIOJOCKOBBIX, IIEJEBBIX U AUAIECKTPUUECKUX CTPYKTypax (m.7a, [1] c. 47-
53).

6. VYcrpoiicTBa BO30YXKJICHUS JIMHUM TIepenayu, Mepexopl, KopoTko3ambikaTenu (m.7a, [1] c. 53-
56).

7. HampasieHHbIe OTBETBUTENIN U MOCTHI (1.7, [1] ¢. 57-67).

8. JemuTenu u CyMMaTopbl MOIITHOCTH (1.7, [1] c. 68-75).

9. VYecrpoiicTBa ynpasienus (a3oi u aMmuTyoi curtana (m.7a, [1] c. 76-86).

10. ®wnbstpe CBY (.73, [1] c. 87-100).

11. ABTOMATM3MpPOBAHHBIN AHAIW3 JIMHEHHBIX PAAUOICKTPOHHBIX YCTPOUCTB C IOMOUIBIO
nporpammbl MAKET (1.7a, [3] c. 3-6).

12. ®opmanuzanus pacuera XapakKTepUCTHK PaJHOIEKTPOHHBIX YCTpolcTB B porpaMmme MAKET
(m.7a, [3] c. 6-11).

13. Bxoanoii si3p1k mporpamMmmbel MAKET (1.7a, [3] c. 11-24).

14. Onucanue nporpamMmmbl MAKET u 6ubnuoteka snemenTos (1.7a, [3] c. 24-32).

15. Beccrpykrypnas moaens Tpansucropa CBY (koncnekr nexumii (KJI) c. 1-3).
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28.
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30.

31.

32.

33.

34.
35.

36
37
38

39

40.

41

. YcroitunBocTh Tpan3uctopHbix yeunurenein CBY (KJlc. 1-3).
. PexxuM IBYyXCTOpOHHETO coriacoBaHusl B TpaH3ucTopHbIX yeumurensx CBY (KJIc. 3-9).
Pexxum QukcupoBaHHOro ycuiieHuss B 0€3YCIOBHO YCTOWYMBOM TPAH3UCTOPHOM YCHIIMTENE
CBY (KJIc. 11-13).
PexuMm (UKCUPOBAHHOTO YCHJIEHHS B IOTEHIHAIbHO HEYCTOHYHMBOM TPaH3MCTOPHOM

ycunutene CBY (KJIc. 13-15).
. Cornacyromye 1emnu B MEKpOII0i0ckoBoM TpanzuctopHom ycunutene CBY (KJI c. 15-20).
. Pa3Bs3pIBaromye 1 6JI0KUPOBOYHBIE JIEMEHTHI B IIMPOKOIIOJIOCHOM TPAH3UCTOPHOM YCHIIUTENE
CBY (KJIc. 15-20).

O6mwme nonoxxenust pacuera CBY nuonneix npeodpaszopareneii yactotsl (KJI c. 22-25).
CgoiictBa omnoTtakTHbIXx CBY cmecuteneit (KJI c. 25-31).

Cnoxunsie cxembl CBU cmecuteneit (KJI c. 31-33).

[IpeobpazoBaHue 4acTOTHI C MO/IaBIeHNUEM 3epkaibHoro kaHana (KJI c. 34-38).

I'ereponunsr CBY mpeodpasosareneii yactotsl (KJI . 39-40).

['enepaTopHble THOMBI ¢ MEK3ALUTHBIM MepeHocoM 3nemenToB (MIIJl): sxkBuBaneHTHas cxeMa
Y MHXXEHEPHBIH MeTo/ onpeaenenus mapametpoB (KJI c. 57-56).

Pacuer anekTpoHHOIO pekruMa M MOJIHOTO CONpPOTHBIIEHUs reHepaTopHoro auoaa (KJI c. 58-59;
1. 70, [16] c. 168-170).

Pacuer nenei mogaBnenust nmapasutHeix HY komebanuit B nuognsix reHeparopax CBY (KJI c.
59-60; 1. 76, [16] c. 89-92).

KonctpyupoBanre MUKpOIOJIOCKOBBIX nuoHbIX reHeparopoB CBY (KJI c. 60-62; m. 76, [16] c.
104-108).

[TepecTpotika gactoThl B tuoaHbIX TeHepaTopax CBY (KJI c. 63-64; 1. 76, [16] c. 120-123).
Mopenb JIMHHOW JTUHUH TSI IPSIMOYTOJIBHOM MUKPOIIOJIOCKOBOM aHTeHHBI (1. 70, [6] c. 5-7).
MUKpOMOI0CKOBBIE aHTEHHBI, BO30YXK/TaeMble MUKPOIIOJIOCKOBOM JTHHHEH (T1. 70, [6] c. 7-8).
Pe3onaTtopHnas Mojiesib MUKPOIIOJIOCKOBOM uHuu (11. 70, [6] c. 8-11).

CAIIP-Mozens MmpsMOYTOJIbHOW MHMKPOIOJIOCKOBOM aHTEHHBI, BO30YX/IaeMOil KoakcHaibHOU
nuHuen (m. 760, [6] c. 11-14).
. CAIIP-Monens cBsi3aHHOM MUKPOTIOJIOCKOBOM aHTEHHHI (1. 70, [6] c. 14-16).
. CAIIP-mozenb 31€KTpOMarHUTHON-CBA3aHHON MUKPOIIOJIOCKOBOM aHTeHHHI (1. 70, [6] c. 16-19).
. DIeKTpoIuHaMHUYecKasi MOJIeNb, YIUTHIBAIOIIAs OCHOBHBIC MTPOIECCH] B CTPYKTYPE aHTEHHBI (IL.
76, [6] c. 19-20).
. DJIEeKTpoAMHAMHUYECKask MOJIeTh IUCKOBOM MUKPOIOJIOCKOBOW aHTeHHH! (11 70, [6] c. 23-26).

ITopsanok pa3pabOTKH  3ANEKTPOMArHUTHO-CBA3aHHONW MHUKPOIIOJIOCKOBOM aHTEHHBI Ha

JBYXCIIOMHBIX MOTOXKKaX (1. 70, [6] c. 26-27).

. BrusHME KOHEUHBIX pa3MepOB IKPAHHOH TIOCKOCTH U MOMIOKKH (11. 70, [6] c. 31-34).



42. VYBenu4eHHe IMOJIOCHI ITHUPOKOMOIOCHBIX aHTeHH N00aBIeHHEM MACCUBHBIX M3NydaTenei (.70,
[6] c. 35-40).

43. YacToTHO-HE3aBUCHUMBIE U JIOTONIEPUOANYECKUE aHTeHHHI (11.70, [6] c. 40-42).

44. TIupoKOIOJIOCHBIE MHUKPOTIOJOCKOBBIE aHTEHHBI C TUIACTUHAMHM CJIOKHON (opmel (11.70, [6] c.
42-45).

45. [IupoxonosIOCHBIE MUKPOIIOJIOCKOBBIE AHTEHHBI C COTIACYIOMIMMU 1ensiMu (11.70, [6] c. 45-49).

46. MuKpOmOJIOCKOBBIE aHTEHHBI C MPOCTPAHCTBEHHBIMHU Tepexoaamu (1.70, [6] c. 49-51).

47. BuOpaTopHBbIE U IIIeJIeBbIe MUKPOTIOJIOCKOBBIE aHTeHHBI (11.70, [6] ¢. 51-54).

48. MUKpONOJIOCKOBBIE aHTEHHBI C KpYroBoil nosspuszanueit (.76, [6] c. 54-58).

49. lenerbie MmukponosiockoBbie anTeHHB KBY nuamnazona (1.76, [6] c. 59-61).

50. Jloromepuoanueckue MuKpomnosiockoBbie anTeHHB KBY nuamazona (.76, [6] c. 61-61).

51. Antennsl KBY nuamazona Ha ocHOBe DpeHENeBCKUX 30HHBIX M1acTuH (11.70, [6] c. 61-63).

52. JIudnekTpudecKre pe3oHaTOpHbIE aHTeHHHI (11.70, [6] c. 61-67).

53. IlIupokormonocHbIe TUAIEKTPUUECKHE PE30HATOPHBIE aHTeHHHI (11.70, [6] . 69-71).

54. MWUKpOTOIOCKOBBIE aHTEHHBI C IUIACTUHAMU W3 BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOISIINX
MarepuanosB (1.70, [6] c. 71-74).

55. MHKpOMOJIOCKOBBIE aHTEHHBI Ha ()ePPUTOBBIX MOATOKKaX (11.70, [6] c. 74-76).

56. MuKpoMnoJ0CKOBbIE aHTEHHBI Ha MOJIOKKAX U3 KHPaJbHBIX MaTepuaios (1.70, [6] c. 76-76).

57. MukpomnoOCKOBbIE aHTEHHBI HA MOJTOKKAX W3 MOJOCHO-3aMHUPAIOIINX MaTepuaios (1.70, [6] c.
76-77).

58. AKTHBHBIE MUKPOIIOJIOCKOBBIE aHTEHHHI (11.70, [6] c. 77-81).

59. CrocoObl CKaHMPOBAHUS U 33J[a4M, peIIaeMble C MOMOIIBI0 aHTEHHBIX pemeTok (1.76, [17] c.
394-396).

60. da3upoBaHHBIC aHTCHHBIE perreTkH (.70, [17] ¢. 396-402).

61. Ynpasnenue (pa3upoBaHUEM CKaHUPYIOIIUX aHTEHHBIX pemeTok (1.76, [17] c. 402-405).

62. MHoroy4eBble aHTeHHbIE perieTku (.70, [17] c. 405-411).

63. AHTEHHbIE PELIETKH C YaCTOTHBIM CKaHUpoBaHUeM (1.70, [17] c. 411-415).

6.2. Texynuit KOHTPOJb. BOpock! K pEUTUHT-KOHTPOJIIO .

Pelitunr-konTpons Nel

1. MuxkpononockoBas mtuauu yis (m.7a,[ 1] c. 6-24).

2. llleneBas u korutaHapHas auHuM (1.7a, [1] c. 24-28).

3. Css3anHble IuHUMU Niepenaun (m.7a, [1] c. 28-31).
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WHAYKTUBHOCTH, EMKOCTH, PE3UCTOPHI, COITIACOBAHHBIE HArpy3KU JUISI MHTETPAJBHBIX CXEM
CBY (. 7a, [1] c. 40-46).

Pe3zoHaTopel Ha MUKPOTIOIOCKOBBIX, MIETEBBIX W AMIJICKTPHUECKUX CTPYKTypax (m.7a, [1] c.
47-53).

YcrpoiicTBa BO30YyX/I€HUS JIMHUM Nepenaydu, Mmepexo/sl, KOpoTko3amblkartenu (1m.7a, [1] c.
53-56).

Hamnpasnennsie oTBeTBUTENM U MOCTHI (1173, [1] . 57-67).

Jlenutenu U cymMMaTOpbl MOITHOCTH (11.7a, [1] ¢. 68-75).

YcrpolicTBa ynpasieHus ¢a3oil u aMIuTy1oi curnana (m.7a, [1] c. 76-86).

Ounbtpel CBY (1.7a, [1] ¢. 87-100).

ABTOMAaTHU3UPOBAHHBIA AHAIN3 JIMHEWHBIX PAJUOAIEKTPOHHBIX YCTPOWCTB € IMOMOIIBIO
nporpammbl MAKET (11.7a, [3] c. 3-6).

dopmanuzanus pacdyera XapaKTePUCTUK PaIHOIIEKTPOHHBIX YCTPOHCTB B TMporpamme
MAKET (n.7a, [3] c. 6-11).

Bxonnoii s3pix nporpammsel MAKET (1.7a, [3] c. 11-24).

Omnucanne nporpammbl MAKET u 6ubnuoteka anemenToB (1m.7a, [3] c. 24-32).
beccrpykrypnas moaens Tpanzucropa CBY (koncnext ekt (KJT) c. 1-3).

YcrolunBocTh Tpan3ucTopHbix yernrenein CBY (KJlc. 1-3).

Pexxum nByxcTopoHHETO coriacoBaHus B TpaH3ucTopHbIX yeunureassx CBY (Kl c. 3-9).
Pexum ¢dukcupoBaHHOTO ycuUIeHUS B 0€3yCIIOBHO YCTOWYMBOM TPAaH3UCTOPHOM YCHIIUTENE
CBY (KJIc. 11-13).

PexxuM (UKCHPOBAHHOTO YCHJICHHS B TIOTEHIMAIBHO HEYCTOMYMBOM TPAH3UCTOPHOM
ycunutene CBY (KJI c. 13-15).

Cornacyromye 1ernyu B MEKPOIIOI0CckoBoM TpaH3ucTopHoM yeumutene CBY (KJI c. 15-20).

Pa3Bs3eiBaronie u 6J'IOKI/IpOBOqHBIC OJICMCHTBI B HIMPOKOIIOJIOCHOM TpPaH3UCTOPHOM

yeunutene CBY (KJIc. 15-20).

PeiTuHr-KoHTpOIH No2

1. O6mwue nonoxxenus pacuera CBY auonueix npeodpaszopareneit yactotsl (KJI c. 22-25).
CgoiictBa onmnoTaktHbIXx CBY cmecuteneit (KJI c. 25-31).

Cnoxunsie cxembl CBU cmecuteneit (KJI c. 31-33).

[IpeobpazoBanHue 4acTOTHI C NO/IaBIeHNUEM 3epkaibHOoro kaHana (KJI c. 34-38).

I'ereponuner CBY npeobpazoBareneii wactotsl (KJI c. 39-40).

A i

['eneparopHbie TUOABI C MEXK3ANTUTHRIM TIepeHocoM demenToB (MII]]): sxBuBaneHTHAs

cXema M HH)KEHEpHBIN MeTo 1 onpeneneHus napametpos (KJI ¢. 57-56).
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17.

18.

19.

20.

Pacuet a1mekTpOHHOTO pekrMa U MOJTHOTO COMPOTHBIICHUS reHepaTopHoro auoaa (KJI c.
58-59; 1. 76, [16] c. 168-170).

Pacuer nenei mogasnenus napasutHeix HY xomnebanuii B nuogueix reHeparopax CBU
(KJIc.59-60; 1. 76, [16] c. 89-92).

KoHnctpynpoBanre MUKpOINOIOCKOBBIX aAnoHbIX reHepatopoB CBY (KJI c. 60-62; 1. 76,
[16] c. 104-108).

[Tepectpoiika yactoTsl B AuonHbix rereparopax CBY (KJI c. 63-64; m. 76, [16] c. 120-
123).

Mopnens AIMHHOW JIMHUU JUIS TIPSIMOYTOIFHOM MUKPOIIOJIOCKOBOM aHTeHHHI (11. 70, [6] c.
5-7).

MUuKpoOMnonocKoBble aHTEHHBI, BO30YyKJaeMble MUKPOIOJIOCKOBOM nuHue (1. 70, [6] c.
7-8).

Pe3onaTopHas MoJienh MUKPOTIONIOCKOBOH nHuU (1. 70, [6] ¢. 8-11).

CAIIP-mMoznens TIpsSAMOYrojJbHOM  MMKpPOIOJOCKOBOM —aHTEHHBI, BO30YKJIaeMoi

KOaKCHaJIbHOM JuHueH (1. 70, [6] c. 11-14).

CAITIP-Mozenb cBsI3aHHON MHUKPOIIOJIOCKOBOW aHTEHHHI (11. 70, [6] c. 14-16).
CAIIP-Mozens 2JIeKTPOMAarHUTHOK-CBSA3aHHON MUKPOIIOIOCKOBOM aHTeHHHI (1. 70, [6] c.
16-19).

DNeKTpoANHAMHUYECKas MOJIEb, YYUTHIBAIONIAs OCHOBHBIE IPOIECCHI B CTPYKTYpE
aHTeHHsI (11. 70, [6] c. 19-20).

DNeKTpoAMHAMHYECKast MOJIENb TUCKOBOM MUKPOTOJIOCKOBOM aHTeHHH!I (II. 70, [6] c. 23-
26).

[Topsimok pa3pabOTKH AIEKTPOMATHUTHO-CBSI3aHHOM MHUKPOTIOJIOCKOBOM aHTEHHBI Ha
JBYXCIIOMHBIX MOTOXKKaX (1. 70, [6] c. 26-27).

Brusinue KOHEUHBIX Pa3MepOB PKPAHHOM TIOCKOCTH U TOIOKKH (11 70, [6] c. 31-34).

Peiitunar-konTposs Ne 3

1. VBenuyeHwe TMONOCHl IIUPOKOIOJOCHBIX AaHTEHH JI00aBIEHHUEM IMaCCHUBHBIX
u3nydareneu (.76, [6] c. 35-40).

2. YacTtoTHO-HE3aBHCHMBIC U JIOTOTICPUOAUIECKHE aHTEeHHHI (11.70, [6] c. 40-42).

3. IIupokomosIOCHbIE MHUKPOIOJIOCKOBBIE AHTCHHBI C TUTACTMHAMH CJIOKHOH (OpMBI
(.76, [6] c. 42-45).

4. IlIupokomnosiocHbIE MUKPOIIOJIOCKOBBIE aHTEHHBI C COTIACYIOMUMHU LensaMu (1.70, [6]

c. 45-49).
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6.3.

MHUKpPOMOIOCKOBBIE aHTEHHBI C MPOCTPAHCTBEHHBIMU Nepexoaamu (1m.70, [6] c. 49-
51).

BuOpartopHsble U 11e1eBble MUKPOIIOJIOCKOBBIE aHTeHHB!I (11.70, [6] ¢. 51-54).
MUKpOIOJIOCKOBBIE aHTEHHBI C KPYTOBOM moJjsipu3anuei (.70, [6] c. 54-58).
[leneBsie MukpomonockoBbie anTeHHbl KBY nuamnaszona (m.76, [6] c. 59-61).
Jloronepuoauueckue mMukpomnonockoBblie aHTeHHbl KBY nuanasona (1.76, [6] c. 61-

61).

. Autennsl KBY nuana3zona Ha ocHoBe dpeHeneBCKUX 30HHBIX MuacTuH (1.70, [6] c.

61-63).

JusnexTpuueckue pe3oHaTopHble aHTeHHH!I (11.70, [6] ¢. 61-67).

[[InpokomnosocHbIE TUATIEKTPUICCKHE PE30HATOPHBIE aHTeHHBI (11.70, [6] ¢. 69-71).
MUKpOINONOCKOBbIE ~ aHTEHHBI C  IUIACTUHAMU U3 BBICOKOTEMIIEPATYPHBIX
CBEPXITPOBOSIINX MaTepranoB (.70, [6] c. 71-74).

MUKpOIIOIOCKOBBIC aHTEHHBI HA (PEPPUTOBBIX MOTOKKAX (1170, [6] c. 74-76).
MUuKpOIO0JIOCKOBBIE aHTEHHBI Ha TOJJIOKKAaX M3 KHpaJbHBIX MaTepuanon (.70, [6] c.
76-76).

MUKpOTOIOCKOBBIE aHTEHHBI HA TOJIOKKAX U3 MOJOCHO-3aMHUPAIOIIUX MaTEpPHAaIOB
(.76, [6] c. 76-77).

AKTHBHBIE MUKPOTIOJIOCKOBBIE aHTeHHBHI (11.70, [6] c. 77-81).

CriocoObl CKaHUPOBAHMS U 3a/1a4H, PEIIaeMble C IOMOIIBI0 aHTEHHBIX PEIeToK (I1.70,
[17] c. 394-396).

dazupoBaHHbIe aHTeHHBIE pemieTku (1.70, [17] c. 396-402).

VYnpasnenue pazupoBaHuEM CKaHUPYIONIMX aHTEHHBIX pemeTok (1m.70, [17] c. 402-
405).

MHoronyueBble aHTeHHBIE penieTku (1.70, [17] c. 405-411).

AHTEHHBIE PEIIETKU C YaCTOTHBIM CKaHupoBaHueM (1.70, [17] c. 411-415).

PacuerHo-rpaduueckue paborer i CPC.  PacuerHo-rpaduueckue paboThI

SABIISIIOTCS  0a3oi AJId  OHCHKH CTCIICHU YCBOCHUA TCOPECTUUCCKOro Marepualia u

COBMECTHO ¢ JpyrumMu (opmamu y4eOHOro mpoliecca, YUYUTHIBAETCS B PEUTHHT-

koHTposie. s xaxnpod u3z 3 PI'P moarorosneno 5 BapuanToB. Kakaelii BapuaHT

BKJIFOUAET TpeOOBaHUs /ISl pa3paOO0TKH MACCHBHOTO WM aKTUBHOTO ycTpoiictBa CBY u

CCBUIKM Ha OCHOBHYIO WJIM JONOJHUTEIBHYIO JINTEPATYpy C HU3J0KEHHONW METOJIMKOU

IMPOCKTUPOBAHUA.



1.

PacuerHo-rpajuueckas padora Ne 1.

Bapuanr 1

Paccunrarte cryneHuyaThlii GUIBTP TapMOHUK, UMEIOIIMNA CIEAYIOIIME MapaMeTphl: Mojioca

V_ = 400¢
e =
MPOMYCKaHUs ; KCB B mosoce mnpomnyckaHuu </.4;4Hciio 3arpa’KJaeMbIX FapMOHUK
v=4 a; = 30 gE
P=3 (BTOpAsi, TpeThd, YeTBEpTad, T.C. ) ; YPOBEHb 3arpakJIeHUs TapMOHHUK ;

Ap=30cm (fﬂ, =1ITn

LHCHTpaJIbHAA JJIMHA BOJIHBI IIOJIOCHI IIPOITYCKaHUA ) CDI/IJ'IBTp JOJIDKCH

£=26;tgd = 0.001;b = 4 mm;t = 0.05 MM
ObiTh  peanmuzoBan  Ha CIUT ( ). BosHOBOE

g =500m
CONPOTHUBJICHUE TOJBOJALIIUX JTUHUN , (.76, [7] ¢. 271-297).

Paccunrare nuieloBbiii QUIBTP TapMOHUK, UMEIONIMHA CIEAYIONIME MapaMeTphbl:  Iojoca

V., =7%
T =
IIPOITYCKaHUs , KCB B monoce npomnyckanusi </.4;4nClO 3arpakAacMbIX I'apMOHHK
v=4 a; = 30 gb
P=3 (sropas, tpetns, uerpepras, T.e. ) ; YPOBEHb 3arpa)<I€HUsi TapMOHHUK ;

Ao =4286¢cM f, =0.7TTn
LHCHTpAaJIbHAA JIMHA BOJIHBI IIOJIOCBI IIPOITYCKAHUSA ) cI)I/IJ'H:TF)



g= 2.6;tgd = 0.001;b = 4 mm;t = 0.05 MM
nomkeH  Obith  peanm3oBan  Ha CIDI ( ).

5 =50 Om
BonHoBoe compoTuBiieHHe MOABOASIIMX JIMHHUI , (.76, [7] ¢. 297-334).

Paccunrtarh 4eObIIEBCKUI CTYNEHYATHIN Mepexo], 00eCeuynBaoIuil B MOJIOCE MPOMYCKAHUS:

A, =12cm A, =9cm— IT| < 0.02
, paccoraacoBaHue . Cornacyemble CONPOTUBIEHHS: F=75

Bs = 50 OM
Owm, . Ilepexon JIOJIKEH OBITh peanmmzoBan  Ha  CIUI  (

g = 2.6;tgd = 0.001;b = 4 mm; t = 0.05 MM
), (11.76, [8] c. 270-398).

Paccunrtate TpexmennOenbHbIN ABYXUUICH(HBIN OTBETBUTENL JUIsi pabOTHI B AHWANa3oHE:

f,=3 f.=4
1Ty, ITy. OrtBeTBUTENb AOIKEH ObiThb peanmu3zoBan Ha MIIT (

£=9.6;tgd = 0.0001;h = 1 mr;t = 0.05 MM
). BomHOBOE  COMpPOTHBICHHE TMOABOISIINX

By = 50 Om
JIMHAIN , (.76, [9] ¢. 175-191).



1.

Bapwanr 2

Paccuurare cryneHuyaTslii (QUIBTP TapMOHUK, UMEIOIIMN CIIEAYIOIIUE MMapaMeTphl: I0joca

V, = 20%
n =
MIPOIYCKAHUA ;KCB B moisioce mpomyckaHnu </.3;9HCIIO 3arpakJ1a€MbIX TapMOHHK
v==6 a; = 40 ob
P=5 (sropas-mecras, Tt.e. ) 5 YpPOBEHb  3arpaK[eHus TapMOHMK ;

Ag=10cm {ﬁ = 3ITn

HCHTpAaJIbHAasA JIMHA BOJIHBI IIOJOCHI ITPOITYCKaHHA ) q)I/IJ'II)Tp JOJIKEH

g= 2.6;tgd = 0.001;b = 4 mm;t = 0.05 Mm
ObiTb  peanmu3zoBan  Ha CIII ( ). BomHoBoe

5 =500m
COTPOTHUBJICHUE TOJBOANIUX JTUHUN , (.76, [7] ¢. 271-297).

PaccunTarpe mumeidoBbiii (GUIBTP TapMOHUK, HMEIONIUHN CIEIYyIONIMe MapaMeTphbl:  Mojoca

V, = 10%
POIYCKAHUS , KCB B nonoce nponyckanus </.2;94uCiO 3arpakJaeMbIX TapMOHUK
v=4 a; = 20 gb
P=3 (sropas, tpetss, uerpepras, T.e. ) ; YPOBEHb 3arpakJieHusl TapMOHUK ;
Ag=30cm f; =1ITn
LEHTpalbHasl JUIMHA BOJIHBI B IIOJIOCE IIPOIYyCKaHUSA ( ). @unpTp

£=96;tgd = 0.0001;h = 4 mm;t = 0.05 MM
JIOKeH  ObiThb  peasm3oBan Ha MIDI ( ).

e

Py = 50 Om
BonHoBoe compoTuBiieHHE MOABOMSIIMX JIMHHUI , (.76, [7] c. 297-334).

Paccunrath CTyTIeH‘IaTHﬁ nepexona ¢ MaKCUMaJIbHO IUIOCKOM YacTOTHOM XapaKTepHCTHKOﬁ,

. A_,=12cm A, =9cm—
oOecneunBaOMi B MOJOCE NMPOMYCKaHHUS: , paccoriacoBaHue



IT| < 0.05 g, = 50 Om
. Cornacyemble comnpoTtuBieHus: r=75 Owm, . Ilepexox nmomxeH ObITH

£=2.6;tgd = 0.001;b = 4 mm;t = 0.05 MM
peanmzoBan Ha CITJI ( ), (11.706, [8] ¢. 270-398).

Paccunrare TpexnenuOenbHbId TpeXuulel(HbIl OTBETBUTENb M paboThl B JMANa3oHE:

f—n=3 fn=4

1Ty, ITy. OtBeTBUTENb JOJIKEH ObiTh peamu3zoBan Ha MIIT (

£=9.6;tgd = 0.0001;h = 1 mr;t = 0.05 MM
). BomHOBOE  COMpPOTHBICHHE TOABOMISIINX

A

Py = 50 Om
JTUHUN , (.76, [9] c. 175-191).



1.

Bapwanr 3

Paccuurare cryneHuyaTslii (QUIBTP TapMOHUK, UMEIOIIMN CIIEAYIOIIUE MMapaMeTphl: I0joca

V, =30%
n =
MIPOIYCKAHUA ;KCB B mosioce mpomyckaHnu </.5;49MCIIO 3arpakJJa€MbIX TapMOHHK

v==6 a; = 60 gb
P=3 (uetBepras,nsras,meras, T.e. ) ; YPOBEHb 3arpakJeHHs IapMOHHK ;

fo=07ITy A, =42.86ecm
LEHTpaJbHasl 4YacTOTa IIOJIOCHI IPOIYCKAHMS ( ). ®unbTp HOIKEH

g= 2.6;tgd = 0.001;b = 4 mm;t = 0.05 Mm
ObiTb  peanmu3zoBan  Ha CIII ( ). BomHoBoe

5 =500m
COTPOTHUBJICHUE TOJBOANIUX JTUHUN , (.76, [7] ¢. 271-297).

PaccunTarpe mumeidoBbiii (GUIBTP TapMOHUK, HMEIONIUHN CIEIYyIONIMe MapaMeTphbl:  Mojoca

V, = 15%
1=
MIPOIYCKaHUA , KCB B nonoce nponyckanuss </.35;49UCIIO 3arpakJ1a€MbIX TapMOHHK

v=4 a; = 40 gb
P=3 (sropas, tpetps, wersepras, T.c. ) ; YPOBEHb 3arpakJcHUsl FapMOHHK ;

Ag=30cm f; =1ITn
LECHTpalbHas JJAMHA BOJHBI B IIOJIOCE  IPOITYCKAHUS ( ). OubTp

£=96;tgd = 0.0001;h =1 mm;t = 0.05 MM
JIOKeH  ObiThb  peasm3oBan Ha MIDI ( ).

e

Py = 50 Om
BonHoBoe compoTuBiieHHE MOABOMSIIMX JIMHHUI , (.76, [7] c. 297-334).

PaccunraTh 4eOBIIIEBCKHI CTyHeH‘-IaTHﬁ epexon, O6€CH6‘1HBEHOH.IPII>1 B IIOJIOCC MTPOITYCKaHHA:

A, =10cm A, =5cm— IT| < 0.05
, paccoriacoBaHue . CornacyeMHe COIIPOTUBJICHUA:



——

Py = 50 Om
r=100 Om, . Ilepexon JOJDKEH OBITH peanmmzoBan  Ha CIUI (

£= 2.6;tgd = 0.001;b = 4 mm;t = 0.05 MM
), (.76, [8] c. 270-398).

Paccunrtare ruOpuaHOE KOMBIIO C PaBHBIM JCJIICHUEM MOITHOCTH JJiS pabOThl B JIWaIa3oHE:

f—n=3 fn=4

1Ty, ITy. OtBeTBUTENb JOJIKEH ObiTh peamu3zoBan Ha MIIT (

£=9.6;tgd = 0.0001;h = 1 mr;t = 0.05 MM
). BomHOBOE  COMpPOTHBICHHE TOABOMISIINX

A

Py = 50 Om
JTUHUN , (.76, [9] c. 175-191).
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Bapwanr 4

PaccunTtarp cTynmeHuaTelii  QUIBTP TapMOHMK JUIS TOJABJICHUS TOOOYHBIX HW3ITY4YCHUH,

V_ =200
o o=
YAOBJICTBOPAOMIUA CIICAYIOIIHUM TCXHHUYCCKHUM YCIIOBHAM : II0JIOCAa IIPOITYCKAaHUS

;KCB B oJsioce nponyckanuu <l.3;mosoca moAaBiieHUsT TMMOOOYHBIX M3JIy4E€HUUN

fa1 —fzz = 1.3f; — 45f; fa1 faz
9 rﬂe b

—COOTBCTCTBCHHO TI'PAHUYHBIC YaCTOThbl ITIOJIOCHI

.

3arpak/ICHUs], -HAMBBICIIAS YACTOTA TIOJOCHI TPOITYCKAHUS; YPOBEHD 3arpaskICHUs FAPMOHUK

a; = 40 gb fo =0.7ITy A,=42.86cm
; IEHTpaJIbHas 4YacToTa IIOJIOCHI IPOITyCKaHUs ( ).

£=26:tgd = 0.001;b =4 mm;t = 0.05 MM
OunbTp A0mKeH ObITh peanu3oBaH Ha CILI ( ).

5 =50 Om
BonHoBoe compoTuBiieHHE MOABOASIIMX JIMHHUMI , (.76, [7] ¢. 271-297).

Paccuutarh nuieiidoBblii (GUIBTP TapMOHUK, HMEIOLIUHM ClEIyoLe MapaMeTphl:  Mojoca

V_ = 15%
a =
IIPOITYyCKaHUs , KCB B nonoce npomnyckanus <1.4;4ucio 3arpaxJaeMbiXx TapMOHHMK
v ==
P=5 (BToOpas, TpeThs, yeTBepTas, NATad, 1ecTas T.e. ) ; YPOBEHb 3arpa’kJeHusl FapMOHUK
a; = 40 gb Ag = 4286 cm

, HOCHTpAaJIbHad JJInHa BOJIHBI B IIOJIOCE MMPOIMMyCKaHUA

fo =0.7ITn
DuneTp JOJKEH OBITDH peanu3oBaH Ha CIUI (



g= 2.6;tgd = 0.001;b = 4 mm; t = 0.05 Mm
). BomHOBOE  CONMPOTHBIICHHE  MOJBOJISIIMX

Py = 50 Om
JUHUT , (.76, [7] ¢. 297-334).

Paccunrare cTyneH4aTslii EpexXoj ¢ MAKCUMAJIbHO INIOCKOM YaCTOTHOW XapaKTEPUCTUKOU,

. A, =10cm A,=5cm—
obecreunBaOIIMi B IMOJOCE MPOMYCKaHUS: , paccornacoBaHue

IT| < 0.05 Py = 50 Om
. Cornacyembie conpotusienus: =100 Owm, . Ilepexon nmomxkeH OBITh

£=2.6;tgd = 0.001;b = 4 mm;t = 0.05 MM

peanu3oBan Ha CILI ( ), (1.76, [8] c. 270-398).
Paccuntate  HampaBIEHHBIN OTBETBUTENb Ha  CBS3AHHBIX MIUT  (
£=9.6;tgd = 0.0001;h = 1 Mp;t = 0.05 MM f,=3
)asis  paboThl B JAHMAana3oHe: [T,
=4 C, = —15aB
ITn. HomuHanpHOE 3HaUY€HHE TNEPEXOJHOrO OciaabieHus . BomHoBoe

—

Py = 50 Om
COMPOTHUBJICHUE TTOABOIAIINX JIMHUMA , (.76, [8] c. 71-94).



Bapwuanr 5

Paccuurare cryneHuyaTslii (QUIBTP TapMOHUK, UMEIOIIMN CIIEAYIOIIUE MMapaMeTphl: I0joca

V, = 40%
n =
MIPOIYCKAHUA ;KCB B moisioce mpomnyckannu <l1.4;4nciio 3arpakJ1aeMbIX TapMOHHK

v=4 a; = 30 gb
P=3 (BTOpas,Tperhs,ueTBEpTas, T.C. ) ; YPOBEHb 3arpakIeHHs I'apMOHHK ;

Ag=30cm f, =1TITn
LEHTpPaJIbHAs JUIMHA BOJIHBI IOJIOCH IPOITYyCKAHHS ( ). PUIBTP NOKEH

g= 2.6;tgd = 0.001;b = 4 mm;t = 0.05 Mm
ObiTb  peanmu3zoBan  Ha CIII ( ). BomHoBoe

5 =500m
COTPOTHUBJICHUE TOJBOANIUX JTUHUN , (.76, [7] ¢. 271-297).

PaccunTarpe mumeidoBbiii (GUIBTP TapMOHUK, HMEIONIUHN CIEIYyIONIMe MapaMeTphbl:  Mojoca

V.= 10%
=
MPOITYCKaHUSA , KCB B monoce nponyckanust <l.35;4ncno 3arpaxaaeMbIX rapMOHHK

v=4 a; = 60 gE
P=3 (Bropas, TpeThs, yeTBepTas T.€. ) ; YPOBEHb 3arpakIeHHs] TapMOHHK .

W = 0.1 MM,
MuHuManpHas MUPUHA MOJOCKOBOTO MPOBOJIHHUKA B 3BEHE [lenTpanbHas JIauHA

Ag=30cm f,=1TITu
BOJIHBI I10JIOCHI IIPOITyCKaHHS ( ). uiIbTp AODKEH OBITh pealn30BaH

£=96;tgd = 0.0001;h =1 MMm;t = 0.05 MM
Ha MII ( ). BotHOBOE CONPOTHBIICHHE BXOJ/OB

P =50 Om
, (176, [7] c. 297-334).



3. PaccuuTarh yeObIIEBCKUI CTYNEHYATHIN MEepexo]], 00eCIeUnBAIOUINNA B MOJIOCE MPOIYCKAHUS:

A_,=15em A, =75cm— IT| < 0.02
, paccoriacoBaHue . Cormacyemble  CONPOTUBIICHHUS:

By = 50 Om
=80 Owm, . Ilepexon JOJDKEH ObITh peanmzoBan Ha MIUI (

£=9.6;tgd = 0.0001;h = 1 Mmm;t = 0.05 MM
), (.76, [8] c. 270-398).

4. PaccuuTaTh OJHOCTYIEHUYATHIA TPEXJCHUOCIBHBIN KOJBIEBOW JEIUTENh MOIIHOCTH s
—n =3 =4
paboTel B JaUANa3oHE: T, [Tu. Hdenurens noibkeH OBITH peaqu30BaH Ha

£=96;tgd = 0.0001;h =1 Mmm;t = 0.05 MM
MIUI  ( ).  BomnoBoe CONIPOTUBJICHUE

A

Py = 50 Om
TTOJIBOISAIINX JTUHUM , (.76, [8] c. 168-176).



PacuerHo-rpaduyeckas padora Ne 2
Bapuant 1

Paccuntate  mpoxoaHo#l (azoBpamarens Ha JABYXIUIEHHOM TpEXIEHMOENbHOW  MOCTE,

UMEIOIIUI CIIeNyIoIne mapaMeTpel: pabounii amama3oH dvactoT 3.4-3.55 I'Tm, dazoBsrii

Agp
CIBUI HAa CpEeIHEH 4acToTe =45°, KCB B aguama3oHe yactoT <l1.5;tmm puoma 2AS503A,

Py =7500m
BOJIHOBOC COIIPOTHUBJICHUC IIOABOAAIIUX JIMHUU . q)aBOBpaH_[aTeJ'IB JOJIKEH OLITH

£=196;tgd = 0.0001;h = 1 MmMm;t = 0.05 MM
peanu3zoBan Ha MIIJT ( ), (m.76, [10],[11],[12],

[13]).

£, = 1500 MT'y
o
Paccuurats OIrpaHUYUTEIIb MOIIHOCTH C IIapaMETpaMu: pa60qa${ qacTtoTta ,

7, = 107°
KOMMYTUpYEMasi UMITyJbcHass MOIIHOCTE 80 BT; miMTenbHOCT UMITyJIbCA : c,
T, =103 L, > 3086
[IEpUOJ  ITOBTOPEHHsI HMIIYJIbCOB C., IOTEpU 3arpaxxJacHUs , ToTepH
L < 0.58b Poop.  10MBET

MIPOITYyCKaHUs , TIOpPOTr' OTPAaHMUYEHUS M0 HEMPEPHIBHONM MOIIHOCTH

,. Tun ucnosnb3yemoro auoga 2A517A. Orpanuuutens 1oipkeH ObITh peann3oBaH Ha MIIJI (

£=96;tgd = 0.0001;h = 1 mrp;t = 0.05 MM
). BomHOBOe compoTHBIEHHE ~ TOJIBOMASIIUX

—

Py = 30 Om
JMHUN . (.76, [10],[11],[12],[13]).

Paccuurath ,HBYXKaHaHBHBIfI IEPCKI0YaTC/Ib IIOCJIC0BATCIBHOTO THIIA, AMEIOIINH

cleyoluye napaMmerpsl: pabounii auama3on yactot 3.4-3.55 [T, KCB B nuamazone yactor



L. < 1aB
OE
<1.5, BHOCHMOC OCJ'Ia6J'IeHI/Ie OTKPBITOT'O KaHaJla , BHOCHUMOC OCJ'Ia6J'ICHI/Ie 3aKpbITOT'O

L. > 2015 B, = 50 Om

KaHalia , BOJIHOBOC COIIPOTUBJICHUC TIOABOAAIINX JIMHUMN Tun

ucnonpzyemoro auona 2AS503A. Ilepexmtouarens momkeH ObITh peanu3zoBan Ha MIDT (

£=9.6;tgd = 0.0001;h = 1 prp;t = 0.05 MM
), (.76, [10],[T1],[12],[13]).

Paccuurare  TpansuctopHbli  ycwiurens ~CBY B uHTErpanbHOM — HUCIHOJIHEHUH. Tuml

ucrnonp3zyemoro Ttpansuctopa 3I[1326-A. PabGounii amanazon uactoT 1-3 ['Tn. UaTerpanbaas

cxema JIOJKHA ObITh peann3oBaH Ha OCHOBE MIUI (

£=9.6;tgd = 0.0001;h = 1 mrp;t = 0.05 MM
), (m.7a, [1]; m. 76,[14]).



Bapwanr 2

Paccunrare mpoxomgHOW mnuIelHBIN (a3zoBpamaTellb, UMEIONINA CIEAYIONe TapaMeTphI:

Ag
pabounii awmama3zoH yactoT 3.4-3.55 I'Tm, dazoBeii caBur Ha cpeaHeil wactore  =22,5°,

KCB B auanazone yacror </.5;tun auona 2AS503A, BOJHOBOE CONPOTHUBJIEHUE TMOJIBOISIIIMX

Pp = 50 Om
JINHUN . @azoBpalarenb JOJDKEH ObITh peamu30BaH "Ha MIIJI (

£=9.6;tgd = 0.0001;h = 1 prp;t = 0.05 MM
), (.76, [10],[T1],[12],[13]).

fo = 2I'Tn
o
Paccunrare oOrpaHnyMTEns MOIIHOCTH C IapaMmeTrpamu: pabodas dYacTroTa ,

T, =15-107°
KOMMYTHpYEMasi HMITyJIbCHAsE MOIINHOCTb 80 Bm; IIUTEIBbHOCTb UMITYJIbCa C,

T, =102 L, > 4016
nepuon IMOBTOPCHHUA HMITYJILCOB C., HOTCPU 3arpaxAaCHHUA , HOTCPpHU

L_<1pb . Prop. = 15MBT
IIPOITYyCKaHUs , TOpOr OTrPaHHUYEHUS IO HENPEPBIBHOM MOIIHOCTH ,

Tun ucnonwszyemoro auoma 2A517A. OrpaHuduTend A0DKEH ObITh peanu3zoBaH Ha MITT (

£=9.6;tgd = 0.0001;h = 1 Mp;t = 0.05 MM
). BomHOBOE compoTUBIICHHE IO ABOISAIIIAX

Py = 50 Om
JTIAHAR . (.76, [10],[11],[12],[13]).

Paccunrath I[BYXKaHaJ'IBHHﬁ NEPCKI0YATCIIb MapaJUICJIIbHOI'O THIIA, 150905 (81005051 CJICAYIOIINC

napameTpsl: paboumii  guanazoH  yactor 3.4-3.55 ITu, KCB B auama3oHe 4acToT

L. <1aB
OK
</.5,BHOCMMOE OCIIa0JICHHEOTKPBITOr0 KaHaia , BHOCHMOE OCJIa0JICHUE 3aKPhITOrO



L. > 2046 Py =50 Om

KaHalia , BOJIHOBOC COIIPpOTUBJICHUC IIOABOAAIIIMX JIMHUH Tun

ucrionbzyemoro auona 2A503A. Ilepexmtouarens JokeH ObITh peanu3zoBaH Ha MIIT (

£=9.6;tgd = 0.0001;h = 1 mr;t = 0.05 MM
), (.76, [10L[11],[12],[13]).

Paccuurare  TpansuctopHbii  ycwiurens ~CBY B uHTerpanbHoM — UCHOJHEHUH. Tum

ucrnonb3dyemoro Ttpanzuctopa 3I[1326-A. PabGounii aumana3zon dactoT 2-4 ['Tnu. MHTerpanbHas

cxema JTIOJKHA OBITh peanu3oBaH Ha OCHOBE MII (

£=9.6;tgd = 0.0001;h = 1 mr;t = 0.05 MM
), (m.7a, [1]; m. 76,[14]).



Bapwanr 3

PaccunTate npoxoaHO# (asoBpamaTens Ha MEPEKII0YAEMbIX JTUHHUAX, UMEIOMINN CIeayIoIne

napameTpsl: paboumii nuama3oH yactor 3.4-3.55 I'Tn, ¢a3oBblil cABHUT Ha CpeaHEN yacToTe

Agp
=90°, KCB B nmuama3zone dactor </.5; tun nuoma 2AS503A, BOJIHOBOE CONPOTHBIICHHE

Py =50 Om
MOABOJAILNX JIMHUN . @azoBpamarens JOHKEH ObITh peanm3zoBaH Ha MIIT (

£=9.6;tgd = 0.0001;h = 1 Mp;t = 0.05 MM
), (.76, [10],[11],[12],[13]).

fo = 2I'Tn
o
Paccunrathb OIrpaHUYUTEIIb MOITHOCTHU C nmapamMeTpamMu: pa6oqa51 qacToTa ,

T, =15-10"°

KOMMYTHUPYEMasi HMMITYJIbCHAs MOIMHOCTb &80 Bm; JUIMTEIBHOCTh WMITYJIbCA c,
T, =107? L, > 40aF
[IEpUOJ  IOBTOPEHHS HUMIIYJIHCOB C., IOTEpU 3arpakAcHUs , noTrepu
L _<1pb . Poop.  15MBT
MIPOITYCKaHUs , TIOPOr OTrPaHHUYEHUs IO HENPEPBIBHOM MOIIHOCTH ”

Tun ucnons3zyemoro auoga 2A517A. Orpanuuurtens AODKEH OBITh peanuzoBan Ha MIDT (

£=96;tgd = 0.0001;h = 1 mrp;t = 0.05 MM
). BomHOBOe compoTHBIEHHE ~ TOJIBOMASIIUX

Py = 50 Om
JHHA (1176, [10],[11],[12],[13]).

Paccuurath ,HByXKaHaJ'II;HBIfI NEPCKIYATC/Ib  IapalJICIbHO-IIOCIICA0BATCIbHOI'O THIIA,

UMEIOIIMI  clenylomue napaMeTpsl: pabounii nuanason uactor 3.4-3.55 ITh, KCB B

L. < 1B
QoK
auaria3oHe 4Y4acToT <l.5,BHOCI/IMOC OCJIa6HCHI/I€0TKprTOFO KaHaJia , BHOCUMOC



L. = 2046
TR A
OCJ'Ia6J'ICHI/Ie SaKpBITOFO KaHajia , BOJIHOBOC COHpOTI/IBJ'IeHI/Ie IIOABOAAIIINX JIMHUU

57 = 50 Om
° . Tun ucnonszyemoro  muoma 2AS503A. Ilepekmiouarens  JOKeH — OBITh

£=96;tgd = 0.0001;h = 1 mm;t = 0.05 Mm
peanu3oBan Ha MIIJIT ( ), (m.76,[10],[11],[12],

[13]).
Paccuurare  TpansuctopHbli  ycwiurens ~CBY B uHTErpanbHOM — HUCIOJIHEHUH. Tunl

ucrnonp3zyemoro Ttpanszuctopa 3I[1326-A. PabGounii amanazon dactoT 3-5 ['Tn. UaTerpanbHas

cxema JIOJKHA ObITh peann3oBaH Ha OCHOBE MIUI (

£=96;tgd = 0.0001;h =1 Mmm;t = 0.05 MM
), (m.7a, [1]; m. 76,[14]).



Bapuant 4

Paccuntate merneBoil  (asoBpamarenb, WMEIOMIWN CIEAYIOIIUWE TapaMmeTpel:  pabounit
y y Ap

muanazoH 4vactoT 3.4-3.55 I'Th, ¢da3oBeif CcABUT HAa CpeIHEH YacTOTe =180°, KCB B

nuanaszone yactor </.5; tun nuoxa 2AS503A, BOTHOBOE CONPOTHUBIICHUE TOABOASIINX JTHHHUI

By = 50 Om
®daszoBpauiaTens  J0JKEH OBITh  pEaTu30BaH Ha MIUI (

£=9.6;tgd = 0.0001;h = 1 Mp;t = 0.05 MM
), (.76, [10],[11],[12],[13]).

fo = 3I'Tu
o
Paccunrathb OIrpaHUYUTEIIb MOITHOCTHU C nmapamMeTpamMu: pa6oqa51 qacToTa ,

T, =25-10"%

KOMMYTHUPYEMasi HMMITYJIbCHAs MOIMHOCTb &80 Bm; JUIMTEIBHOCTh WMITYJIbCA c,
T, =107? L, > 60aB
[IEpUOJ  IOBTOPEHHS HUMIIYJIHCOB C., IOTEpU 3arpakAcHUs , noTrepu
L <15xb . Poop. * 25MBT
MIPOITYCKaHUs , TIOpPOTr OTPAaHUYEHUS M0 HEMPEPHIBHONM MOIIHOCTH

,. Tun ucronp3zyemoro auona 2A517A. OrpanuuuTesnsb T0JDKeH ObITh peanu3zoBan Ha MIDJI (

£=9.6;tgd = 0.0001;h = 1 mr;t = 0.05 MM
). BomHOBOE cONpOTHBICHHE  TMOABOMISIINUX

—

Py = 30 Om
JUHUAN . (.76, [10],[11],[12],[13]).

Paccunrarte [ByXKaHaJIbHBIM IEPEKIIOYATENb C YETBEPTHBOJIHOBBIMM KOMMYTHUPYEMBIMU

nureriaMy, UMEIONIMA CIEAYIONUEe TapaMeTphl: pabounii amama3oH dactot 3.4-3.55 IT,

L. < 1ab
KCB B gmanazone dactor </.5,BHOCHMMOE OCJIa0JICHUEOTKPHITOTO KaHayia ,



L. > 20aF

BHOCHMOE OcCJIa0JIEHUE 3aKPBITOTO KaHalia , BOJIHOBOC COIIPOTHUBJICHUC

57 = 50 Om
NOABOMAIINX JIMHUIL . Tun ucnonszyemoro auoga 2AS503A. Ilepexnrouarens

£=96;tgd = 0.0001;h = 1 mm;t = 0.05 Mm
noibkeH ObITh peanmm3oBaH Ha MITJT ( ), (.76,

[10],[11],[12],[13]).

Paccuurare  TpansuctopHbli  ycwiurens ~CBY B uHTErpanbHOM — HUCIOJIHEHUH. Tunl

ucrnonp3zyemoro Ttpansuctopa 3I[1326-A. PabGounii amanazon uactoT 4-6 ['Tn. UaTerpanbHas

cxema JIOJKHA ObITh peann3oBaH Ha OCHOBE MIUI (

£=96;tgd = 0.0001;h =1 Mmm;t = 0.05 MM
), (m.7a, [1]; m. 76,[14]).



Bapwuanr 5

Paccuntath mpoxomHO#  QazoBpamiaTenb, HMMEIOUIMNA CIEAYIOIIME MapaMeTphl: padounit

Ag
muanazoH 4actoT 3.4-3.55 T'Tu, da3oBeiii cABUT HAa CpeaHEN YacToTe =45°, KCB B

nuanaszone yactor </.5; tun nuoxa 2AS503A, BOTHOBOE CONPOTHUBIICHUE TOABOASIINX JTHHHUI

By = 50 Om
®daszoBpauiaTens  J0JKEH OBITh  pEaTu30BaH Ha MIUI (

£=9.6;tgd = 0.0001;h = 1 Mp;t = 0.05 MM
), (.76, [10],[11],[12],[13]).

f, =3.5ITn
D "
Paccuuratrs OrpaHUYUTEIb MOIIHOCTHU C IIapaMETpaMu: pa60qa${ qacTtoTa ,

7, =3-107°
H
KOMMYTUPYEMasi MMIYJbCHass MOIIHOCTb &80 Bm; MIATEIBHOCTh UMITYJIBCA c,

T, =107? L, > 6515
IepuoJ  NOBTOPEHUS UMIIYJILCOB C., IOTepHu 3arpakKAcHUs , rorepu

L_<2pb Poop. * 25MBT

oo
MIPOITYCKaHUs , TIOPOr OTrPaHHUYEHUs IO HENPEPBIBHOM MOIIHOCTH ,

Tun ucnons3zyemoro auoga 2A517A. Orpanuuurtens AODKEH OBITh peanuzoBan Ha MIDT (

£=96;tgd = 0.0001;h = 1 mrp;t = 0.05 MM
). BomHOBOe compoTHBIEHHE ~ TOJIBOMASIIUX

Py = 50 Om
JHHA (1176, [10],[11],[12],[13]).

PaccunraTh JBYXKaHaJIBHBIH TEPEKIIOYATENb MAPAICILHOTO THIIAC YETBEPTHBOIHOBBIMU
KOMMYTHPYEMBIMU IIIe(paMu, HUMEIOMUN Cleaylole mapamerpbl: pabouuii  Iuamna3oH
gactor 3.4-3.55 ITu, KCB B amamnazoHe wactor </.5,BHOCMMOE OCIa0JIE€HUEOTKPBHITOTO

L, < 1aB L. > 2046
KaHalia , BHOCHMOC ociiadienue 3aKpLITOr'O KaHalia , BOJIHOBOC



. P = 50 Om
CONMPOTHUBJICHUE TMOABOMASIINX JIUHUN . Tun ucnonszyemoro aumonma 2AS503A.

[Tepexmrouarenb JIOJKEH OBITh peanu3oBaH Ha MIUI (

£=9.6;tgd = 0.0001;h = 1 mr;t = 0.05 MM
), (.76,[10],[11],[12],[13]).

Paccuurare  TpansuctopHbii  ycwiurens ~CBY B uHTerpanbHoM — UCHOJHEHUH. Tum

ucrnonb3dyemoro Ttpanzuctopa 3I11326-A. PabGounii auana3zon dactoT 5-7 I'Tn. MHTErpanbHas

cxema JTIOJKHA OBITh peanu3oBaH Ha OCHOBE MII (

£=9.6;tgd = 0.0001;h = 1 mr;t = 0.05 MM
), (m.7a, [1]; m. 76,[14]).



1.

PacuerHo-rpaduyeckas padora Ne 3

Bapuant 1

Paccuurats OanaHCHBIN JUOOHBIM CMECHUTEIb 4YacCTOThl B  HHTET paJIbHOM  HCIIOJIHCHUH.

f, =12 T
v o c !
Hcnons3yemelil  pekUM — IHAPOKONOJIOCHBIM. HacToTa cHUrHana MIPOMEKYTOYHAS

fis = 1.5TTn
4acToTa ; KCB mo Bxomy u BeIxomy < [.5; momnoca mporyckanus > 20%;

L_=<6gb.
o
COINPOTUBIIEHUE MCTOYHMKA CHUrHaJla W Harpy3ku 50 Om; morepu npeoOpa3oBaHUs

CMmecurenb JOJIKEH obecneunBaTh MaKCHUMAaJIbHOC IIOJaBJICHHUEC KOM6I/IHaIlI/IOHHI)IX

P, << 10MBT.
COCTABJIAIOIIMNX [PU MOILIHOCTA TeTepPOAUHA WNuterpanbHas cxemMa JOJDKHA

£=96;tgd = 0.0001;h =1 mm;t = 0.05 MM
ObITh peanm3oBaH Ha ocHoBe MILJT ( ), (.76,

[10],[13],[15]).

[IpuBecTr BapuaHTBI W ONMKCATh CBOMCTBA IUIAHAPHBIX AHTEHH C KPYTOBOH TMOJISpH3AIMCH,
(.76, [5],[6]).

Onucarh CBOWCTBA W TPUBECTH NpPHUMEP KOHCTPYKIMHM TUIAHAPHBIX IUIAHAPHBIX AHTEHH C
MOABEIICHHBIMH TIACTUHAMHU U TIPOCTPAHCTBEHHBIMU Tiepexoaamu, (.70, [5],[6]).
PaccMoTpeTh CBOMCTBA M OCOOGHHOCTH KOHCTPYMPOBAHHS IUIAHAPHBIX AHTCHH C IUTACTHHAMH

U3 BBICOKOTEMIIEPATYpPHBIX CBEPXIPOBOISIINX MaTepuanos, (.70, [5],[6]).



1.

Bapwanr 2

PaccuntaTh OaaHCHBIN ,Z[I/IOI[HI)II;'I CMCCUTCJIb YaCTOTBI B  HMHTCIrpajibHOM HUCITIOJIHCHUMH.

f.=12TTw;
(v 19 C P
Hcnonb3yembiii  pexuM — y3KOMOJIOCHBIM. YacTora curHana MPOMEKYTOUHAS

fre = 1.5TTn
4acToTa ; KCB mo Bxomy u BeIxony < [.5; monoca mnpomyckanus > 10%;

L_<6gb.
o
CONPOTHBJICEHUE MCTOYHMKA CHUTHaJa W Harpy3ku 50 Om; morepu npeoOpa3oBaHUs

CmMmecHTenb JOJIKEH o0ecreynBaTh MaKCHUMaJIbHOC IIOJaBJICHUEC KOM6I/IHaI_[I/IOHHI>IX

P < 1mMmBT.
r
COCTAaBJIOLIMX IIPU MOLIHOCTH TeTepoarHa WuTerpanbHas cxema JOMKHA OBITh

£=1906;tgd = 0.0001;h = 1 mrm;t = 0.05 mm
peanu3oBan Ha ocHoBe MIIJT ( ), (.76, [10],

[13],[15]).

PaccMoTpeTsr BONpOC yBENWYEHMsI MOJIOCHI IIAHAPHBIX AaHTEHH J00aBICHHEM MaCCHUBHBIX
u3ny4dareneu, (1.70, [5],[6]).

PaccmotpeTs 001Me NpUHIUIBI KOHCTPYUPOBAHUS JUAJIEKTPUUECKUX PE30HATOPHBIX aHTEHH,
(.70, [S].[6]).

PaccmoTpeTsr  cBOiicTBA U OCOOCHHOCTM  KOHCTPYUPOBAaHHS  IUJIaHAPHBIX  AHTEHH Ha

(beppuTOBBIX MOIOXKKAX, (11.70, [5],[6]).



1.

Bapwanr 3

PaccuntaTh OaaHCHBIN ,Z[I/IOI[HI)II;'I CMCCUTCJIb YaCTOTBI B  HMHTCIrpajibHOM HUCITIOJIHCHUMH.

f. =5 TTy;
193 v C '
HCHOJ’IBSyeMBII/I pe)KI/IM — HH/IpOKOHOJ'IOCHI)II/I. L]aCTOTa CUTrHaJia HpOMe}KYTOqHaH

fz = 100 MI'n
4acToTa ; KCB nmo Bxoxmy m Bbeixogy < [.5; mosoca npomyckanus > 20%;

L_<6gb.
o
CONPOTHBJICEHUE MCTOYHMKA CHUTHaJa W Harpy3ku 50 Om; morepu npeoOpa3oBaHUs

CmMmecHTenb JOJIKEH o0ecreynBaTh MaKCHUMaJIbHOC IIOJaBJICHUEC KOM6I/IHaI_[I/IOHHI>IX

P = 3mBT.
r
COCTAaBJIOLIMX IIPU MOLIHOCTH TeTepoarHa WuTerpanbHas cxema JOMKHA OBITh

£=1906;tgd = 0.0001;h = 1 mrm;t = 0.05 mm
peanu3oBan Ha ocHoBe MIIJT ( ), (.76, [10],

[13],[15]).

[IpuBecTn BapwaHTBI W OMUCATh CBOMCTBA YacCTOTHO-HE3aBHCHUMBIX H JIOTONEPUOAUUYECKUX
TUTAHAPHBIX aHTEHH, (11.70, [5],[6]).

PaccMoTpeTh 0COOEHHOCTH KOHCTPYHPOBAHHUS IWIAHIPAYECKAX U PSIMOYTOJTBHBIX
PE30HATOPHBIX aHTeHH, (11.70, [5],[6]).

PaccotpeTrh cBOIicTBa U1 OCOOEHHOCTH KOHCTPYHPOBAHHS TUIAHAPHBIX AHTEHH Ha TMOJUIOXKKAaX

W3 KUPAJIBHBIX MaTepuaios, (1.70, [5],[6]).



1.

Bapwanr 4

Paccunrare OanaHCHBIA AMOAHBIA CMECHUTENb B MHTETPAJBbHOM MCIIOJIHEHUU. Vcrosb3yeMblil

f. =5TITn;
o c r
PEXUM — Y3KOIIOJIOCHBIU. Yacrtora CUTrHaJia IIPOMEKYTOUHAA qacrora

foe = 100 MI'n
; KCB mo Bxogmy u Beixogy < [.5; mnonoca mnpomyckanus > 10%;

L_<3 gb.
o
CONPOTHBJICEHUE MCTOYHMKA CHUTHaJa W Harpy3ku 50 Om; morepu npeoOpa3oBaHUs

CmMmecHTenb JOJIKEH o0ecreynBaTh MaKCHUMaJIbHOC IIOJaBJICHUEC KOM6I/IHaI_[I/IOHHI>IX

P < 1mMmBT.
r
COCTAaBJIOLIMX IIPU MOLIHOCTH TeTepoarHa WuTerpanbHas cxema JOMKHA OBITh

£=196;tgd = 0.0001;h =1 mr;t = 0.05 MM
peanu3oBan Ha ocHoBe MIIJI ( ), (m.6.2, [10],
[13],[15D).
[IpuBecTr BapuaHTBI W OMNKCATh CBOWCTBA IIMPOKOMOJOCHBIX IUIAHAPHBIX AHTEHH C
TUTACTUHAMU CIIOKHOUM (opwmel, (11.70, [5],[6]).
Paccmotpers 0o0mme TPUHIUMIBI W OCOOCHHOCTH KOHCTPYHMPOBAHUS JIHAIIEKTPUUECKUX
PE30HATOPHBIX AHTEHH C KPYroBOW moJsgpu3anuei, (.70, [5],[6]).
PaccmotpeTs cBolicTBa U OCOOCHHOCTH KOHCTPYMPOBAHUSl  TUIAHAPHBIX AaHTEHH Ha

MOJIOKKAX M3 JIEKTPOMArHUTHBIX MOJIOCHO3arpOXKAAIONMX MaTepuaios, (1.70, [5],[6]).



1.

Bapwuanr 5

Paccunrare OanaHCHBIA AMOAHBIA CMECUTENb B MHTETPAJbHOM MCIIOJIHEHUU. Vcrosb3yeMblil

f.=75TTm
o c " !
PEXUM — IMHUPOKOIIOJIOCHBIN. Yacrora CUrHaia IMPOMEKYTOUYHAA qgacroTra

foe = 100 MI'n
; KCB mo Bxogmy u BeIxogy < [.5; mnonoca mnpomyckanus > 20%;

L_<6gb.
o
CONPOTHBJICEHUE MCTOYHMKA CHUTHaJa W Harpy3ku 50 Om; morepu npeoOpa3oBaHUs

CmMmecHurenb JOJIKEH o0ecreynBaTh MaKCHUMaJIbHOC IIOJaBJICHUEC KOM6I/IHaI_[I/IOHHI>IX

P = LmBT.
r
COCTAaBJIOLIMX IIPU MOLIHOCTH TeTepoJrHa WuTerpanbHas cxema JOMKHA OBITh

£=1906;tgd = 0.0001;h = 1 mrm;t = 0.05 mm
peanu3oBan Ha ocHoBe MIIJT ( ), (.76, [10],
[13],[15]).
Onucarb METONMKY M TPUBECTH NPUMEP PACIIMPEHHS IIOJOCHI IIJIAHAPHBIX M3JIydaTenei C
MOMOIIIBIO COTJIacylomuX uemnew, (.70, [5],[6]).
Paccmotpers oOmIMe NpPUHIUIBI U OCOOEHHOCTH KOHCTPYMPOBAHUS — JAUAJIEKTPHUUECKUX
AHTEHH C YBEJIMYEHHOM MOJIOCOU dYacToT, (1.760, [5],[6]).
IIpuBecTn BapuaHTBl M MOSACHUTH NpUHIUNBL AelcTBUA SMART-aHTEeHHBI ¢ a3UMYyTaIbHBIM

CKaHupoBaHueM, (1.76, [5],[6]).



7.

YYEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
JUCHUIIVIMHBI IIM3Y u A

a) OcHOBHas TUTEpaTypa:

1.

Beceno I'I. m nap. Mukpoanektponnbsie ycrpoiictea CBY: VYu. mocobue st
paauoTexHudeckux crenuanbHocteil By3oB \ [lox pen. I.M.Becenoa. — M.: Briciias
mkona, 2015, -280 c. (bubnuoreka Bal'y)

CazonoB .M. m np. Ycrpoiictea CBUY: VYu. mocobme mis By3oB \ Ilomg pen.
JI.M.Ca3onoBa. — M.: Beicmias mikomna, 2005, - 295 c. (bubmmoreka Bal'y)

Mumyctuns  B.A. ABTOMAaTuW3MpOBAaHHBIA aHANIM3 JIMHEWHBIX PAAUOAJIEKTPOHHBIX

ycrpoicTB. — M.: MDU, 2002, - 64 c. (bubnuorexa Bal'V)

0) JlononauTenbHAS TUTEpATypa

1.

10.

1.

Huxonsckuit B.B. u np. ABromarnszupoBanHoe npoektupoBanue ycrpoiicte CBY \ o
pen. B.B.Hukonsckoro. — M.: Paguo u cBs3p, 1982, - 272 c.

I'sozneB B.U., Hedpenos E.N., O6béMHuble uHTerpanbueie cxembl CBUY. — M.: Hayka,
1985, - 256 c.

l'acanos JI.I'. u op. TBépaotenbubie ycrpoiictBa CBY B Texnuke cBsizu. — M.: Paano u
cBs3b, 1990, - 288 c.

®ycko B. CBY nenu \ AHanu3 u aBTOMaTu3UpoBaHHOE MpoekTupoBanue \ Ilep. ¢ aHr.
J.A. Bonmemana — M.: Paguo u cBs3b, 1990, - 287 c.

[Tanuenko b.A., Hepéno E.M. MukpononockoBble aHTeHHbl. — M.: Paano u cBs3b,
1986, - 144 c.

Jloce B.®. MuKpOIIOJIOCKOBBIE M JUAJIEKTPUYECKHE pe30oHaTopHble aHTeHHbI. CAIIP-
MOJEJIA: METOJbl MaTeMaTU4ecKoro mojaenupoBanus. — AuteHHsl, 2002, Boin 11 (66),
c.3-80.

CnpaBoyHUK IO 3JIeMEHTaM ToJIockoBoM TexHukn /Mazenoa O.U. u ap./ Ilox pen.
A.JI. ®eapmmreiina.- M.: CBsa3b, 1979.-336¢.

@enpmmireiin - AJL, SBuu JLP.,, CmupnoB B.II. ChopaBoyHMK 10 3J€MEHTaM
BoiHOBOAHON TexHuku. M3a. 2-e. M.: Cos. Pagno, 1967.-652c¢.

Manopaukuit JI.I'., SABuu JI.P. IlpoexktupoBanne u pacuer CBY »snemMeHTOB Ha
noyiockoBeIX JIMHHAX. M.:CoB. Pagno, 1972.-232c.

[TomynipoBoiHUKOBBIE AMOABI. CBEpXBBHICOKOYACTOTHBIE AMoAbl. CrpaBouHuk / B.A.
Hanugaiiko u ap. [loxa. Pen. b.A. Hanugaiiko.-Tomck: MI'TI «PACKO», 1992.-223c.
[IpoekTupoBaHre yOpaBIAIOUIMX YCTPOWCTB Ha KOMMYTAIMOHHBIX Avonaax. ['puannH

A.H.-M.: Mock. Onepr. us-T, 1986.-48 c.



12.

13.
14.

15.

16.

17.

Xuxa I'.C., Benauk U.b., CepebpsikoB E.A. CBU (¢a3oBpamarenn U NEpeKIIOYATEIH:
OcoOeHHOCTH  CO3/1aHUs Ha pP-i-n-IMO0JaX B MHTErPAIbHOM HCMOMHEeHUu.- M.: Pagno u
CBs3b, 1984.-184c.

Muxkpoanektponnbsie ycrpoiictea CBY / H.T. bora u np. K.: Texnika, 1984.-184c.
[TetpoB TI'.B., Toncroit A.W.Jluneitapie Ganancupie CBY  ycunurenu.-M.: Paguo u
cB:135,1983.-176¢.

ABTOMAaTU3UPOBAHHOE TMPOCKTUPOBAHUE MHUKPOMHUHHUATIOPHBIX  IOJYIPOBOIHUKOBBIX
y3noB CBY paanonpuemubix ycrpoictB. Tekme B.b., Pazesur B.JI., [Inurun C.I'. 1.
pen. B.JI. PazeBura.- M.: Mock. Dnepr. un-t, 1987.-100c.

Haseinoa H.C., Jamomesckuit F0.3. Jluoansie reHeparopsl u ycwiurenu CBY.- M.:
Panmo u cBsa3p, 1986. -184 c.

CazonoB JI.M. Anrtennsl u ycrpoiictea CBU. Yueb. mis paauorex. cmerl. By30B. —M.:

Bricmr. mik., 1988. -432 c.

B) Meroanueckas qurepaTtypa

1.

l'aBpunos B.M., Canosckuit H.B., Cutnsuckuit b.JI. Pacu€ér ma ODBM mnapamerpos
MOJIOCOBBIX JIMHUA U (a3upOBaHHBIX AaHTEHHBIX pemETOK. MeToa. ykazaHusd IO
IIPUMEHEHUIO NPUKJIAJHbIX TporpaMM. Bragumup, 1987,- 33 c.

I'aBpunos B.M. JlaGoparopHbie paboTsl o kypey «IIpoektupoBanne MOV u aHTeHHY.
Biagumup, 2014.-100 c.

laBpunos B.M. Metoauueckue yka3zaHusi K NPAKTUYECKUM 3aHATHSAM 10 KypCy
«IIpoextupoBanne MDY u antenn». Bnagumup, 2014. -15 c.

laspuiioB B.M. Meroanueckue ykazanusi kK CPC no kypcy «IIpoextupoBanne MOV u
anTeHH». Bnagumup, 2014. -16 c.

l'aBpunoB B.M. Meroauyeckue ykazaHus K JeKusam no kypcey «lIpoektupoBanue MOY

U aHTeHH». Bnagumup, 2014. -5 c.

r) [IpunioxkeHrne 1Mo cTaHAapTU3ALUU

Cal o

I'OCT 2.702-75 ECK/. IIpaBuia BbINOJHEHUS dJEKTPUIECKUX CXEM.
I'OCT 2.109-73 ECK/I. KoHCTpyKTOpCKHE TOKYMEHTHI HA MUKPO-YCTPOMCTBAX.
I'OCT 3.1102-81 ECK/I. Buzbl TEXHOIOTMYECKON JOKYMEHTAIIMM B MUKPOAJIEKTPOHHUKE.

I'OCT 2.417-78. ECK/I. IIpaBuia BbIIIOJIHEHUS YEPTEKEN MEYATHBIX ILIAT.



8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
JANCUHUIIVIMHBI IMDY u A

MatepuaibHO-TeXHHYECKOe 00ecnedeHHe TMCUHUITIHHBI BKIIIOYAET:

— naboparopHble MakeTbl M H3MepHTeIbHOe 000pyJdoBaHHE — CHNEUHAIU3MPOBAHHON
na6oparopuu (510-3) no pucunnante [IMOY u A: P2-53 —5Swr., P4-11 -2 wr.. ['4-111b,
['4-83, C4-27, ®K2-33;

—  KOMIBIOTEPHI CO CMEIHATH3UPOBAHHBIM TPOrPAMMHBIM oOecreueHneM (2 1. );

- KadeapaibHble MyIbTHMEIUIHBIE cpescTia (aya. 301-3, 335-3);

—  nabop CJIaii 108, COMPOBOMNKIAIOLINX JEKIIMOHHBII MaTepuan (188 ).

[Tporpamma cocrasiena B cootBercTBHM ¢ TpeboBannem ®I'OC BO no nanpasieHHIO

11.03.01 Paguorexuuka.

PaGouyto nporpammy cocrasui npogdeccop kadeapst PT u PC

["aBpusios B.M.

Penensent (b1) 3aB. otaenoM paanorexHukn OIVIT «"HIT «Kpona»
=

=) 7z I
¢ ,fi"/g“v-‘/“ CokoJgios H.I'.

&

1%

[Tporpamma paccmoTpena 1 ono0pena Ha 3acenanuu kapeapel PT u PC.

Tpotokon Ne /A4 ot24 Q4 [frona _>

~

3a. kadenpoit PT u PC ¥ O.P. HukutHH.

7~

S
/
/

PaGouas nporpamMmMa paccMOTpeHa U 0,100peHa Ha 3acelaHuu yueOHO-METOINYECKOH KOMUCCHH

HarpaBJICHHUS

I[Tporoxon No v or AL L. [Aona o

Ao

Hpe,ZICCJIaTeHb KOMUCCHH 27

P OF S et 5t 27




JIUCT NNEPEYTBEPKIAEHHWSI
PABOUYE [MTPOTPAMMBbI AUCUUITJIMHbI (MOJYJIST)

PaGouas porpamMma 0100peHa Ha S/ yaetnniit rox
ITpotoko 3aceaanus kaeapb No i Jmf/[ 24 /Croma

> % = 9 0 E <
3aBeayrouinit kadeapoii ; e Y - //// A o 7
PaGouas nporpamma ono0peHa Ha yueOHbIii roj

[IpoTokoi 3aceanus kaeapbl N oT roja

3aeyionunii kageapoi

PaGouas nporpamma o100peHa Ha yueOHBlii 1o

[Tportokos 3aceanus kadenpbr No 0T roja

3aseayrounii kadeapoii



IIpunoxxenue

Munucrepcrso o0pasoBanusi U Hayku Poccuiickoii Penepannu
DdenepanbHOE rocy1apCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHUs
«BiaauMupCcKHii rocy1apCTBEHHbIH YHUBEPCHUTET
uMeHH Asekcanapa I'puropsesuya u Hukousas I'puropseBuda CtoJ1eTOBBIX»
Baly)

HNucturyr

Kadenpa

AKTyanu3upoBaHHAs

pabouas nporpamma
paccMOTpeHa u ofo0peHa

Ha 3aceaHuU Kadeapsl

nporokon Ne ot 2016r.
3aBenyrouuii kadeapoit

(moanuce, ®UO)

AKTyajau3anus pado4deid nporpaMmMbl U CHUIINHBI

(HaHMeHOBaHHe TUCIUTIIHHBI)

Hanpasnenne noarotoBku
[Mpoduns/mporpaMma moArOTOBKH
VYpoBeHb BhICIIETO 00pa30BaHU

dopma 00yueHUs

Bnagumup 2016
Pabouast mporpamMma y4eOHOM NUCHUIUIMHBI aKTyaJIM3UpPOBaHA B YaCTH PEKOMEHAYEMOU

JUTEPATYPHI.



AKTyanu3anusi BbIIOJHEHA!

a) OCHOBHas JUTEpaTypa:

(moamnucs, nomwxHocTs, PHO)

0) IOTIOTHUTEBHAS JTUTEpATypa:

B) MNEPUOANICCKUC U3JTAHHA:

(ne bonee 5 kHue)

B) HUHTEPHET-PECYPCHI:




