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1. IEJIU OCBOEHMUS JUCHUIIVIMHBI

LleasIMM OCBOEHMS AUCIMIUTAHBI " DIIEKTPUUECKHE UCTOYHUKY NTUTAHUSA" ABIIAIOTCS:

1. IIpuo6peTeHne 3HAHUS, yMEHHS U HABBIKOB, 00ECIICUMBAIOIIMX JOCTUKEHHE LENeH OCHOBHON 00-
pa3oBaTeIbHOM MPOrpaMMBI 110 HANpaBJIeHHIO «PaguoTexHuKay.

2. IToaroToBKy B 06J1aCTH paJUOTEXHUKH U MHPOTEIEKOMMYHUKALUH [Ulsl PEIICHUS 3a1a4 CO3/1aHus
HOBO#M M COBEPIIEHCTBOBAHUS CYILECTBYIOUIEH NIEpeNArOLIel PaTHOTEXHHKH U TEXHOJIOTHH.

3. O3HaKOMJICHHSI C COBPEMEHHOU METO0JI0IHEN HAYYHO-TEXHHYECKOTO TBOPUECTBA.

4. TToaAroToBKa JJIs MCIOJIH30BAaHUS PAJMOTEXHUYECKUX 3HAHUM IIPH PELICHHH MPAKTHYECKUX 3a1a4
10 pa3paboTKe U 3KCIUTyaTallud CUCTEM, YCTPOMCTB U KOMILIEKCOB PaJHOTEXHUYECKOTO pouIIs.

2. MECTO JUCIUIIJIUHBI B CTPYKTYPE OIIOII BO

JIMCUMIIMHA « DIEKTPUYECKHE MCTOYHUKY MUTAHHUS» OTHOCHTCS K JMCLMILIMHAM BapUaTHBHOH
gactd (b1.B.[IB.11.2).

B3aumocease c Opyzumu OUCUUNIUHAMU

Jlucumnavba " DIeKTpUYeCKHe UCTOYHUKU MTUTaHHS" HEMOCPEICTBEHHO CBA3aHa C JUCIHUIUIMHA-
mu  «McTOpHs pajMoTeXHHKH», «Bblcmas MareMaTuka», «OCHOBBI TEOPHH LENEH» U ONMHUPACTCS Ha
OCBOEHHBIE [TPH U3YUYEHHUH JAHHBIX JUCLUIUIMH 3HAHUS U YMEHHUS.

Heo6X0MMMbIMH IIPEAIIECTBYIOMMMH THUCHHUIUIMHAMH IS JUCHMIUIMHBL " DIEKTPUYECKHE HC-
TOYHHUKA THUTaHHUA" SBISAIOTCA AMCUMIUIMHBI ITpodeccroHanbHOro mukia: «OCHOBBI TEOPHH IETEH»,
«PagnoMarepuaitbl 1 paJuOKOMIIOHEHTBI».
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3. KOMIIETEHIIMH OBYYAIOLIEI'OCsl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JMCHUIIVIMHBI (MOAYJIA)

B pesyibTaTe OCBOCHHUS AUCHMILIAHBI " DIIEKTPUUECKHE UCTOYHHKH MHTAHUA" 00yYarOIIHHCs TOJDKEH
obnajars cieayroumme npopeccuonansHbIMU koMmnereHIusMH (OK u T1K):
® CIIOCOOHOCTBIO K CAMOOPraHm3alK U caMmooOpasoBaHuio (OK-7);

® CIIOCOOHOCTBIO PEllaTh 3a/la4k aHAT3a U pacyeTa XapakKTepHCTHK ekTpudeckux nenei (OI1K-3);

B pe3yJibTare OCBOSHHS TUCIUILIMHBI 00YUYarOIIHICS TOJDKEH IEMOHCTPUPOBATH CIICYIOIINE pe3ybTa-
ThI 00pa30BaHM:
1) 3HaTh: 06 OCHOBAX CXEMOTEXHHKH YCTPONCTB IEKTPOMUTAHHsL, O popMax IpeICTaBICHUS CUTHA-
JIOB, 0 METOZIaX MPeoOpa30BaHUs MOLIHOCTEH, O MeTo/1aX reHepupoBanust paguocursainos (OK-7);
2) YMeThb: COCTaBIIATH IUIAHBI SKCIIEPUMEHTOB, OCYIIECTBIATH MOMCK HHPOPMAIMU C HCIIOIBE30BAHUEM
UH(OPMAIIMOHHBIX CHCTEM, HpPaBUIBHO 00pabaThiBaTh M NPEACTABIATH PE3ybTaThl MCCIIEI0BAHUH,
pa3pabaTbIBaTh MPaKTUYECKHE CXEMbI yCTpoHcTB anekTponuTanus (OIIK-3);
3) Binagerb: OCHOBHBIMH HaBBIKAMH TOJY4YeHHS, 0OpabOTKH, CHCTEMATH3allMd M aHajlu3a CHTHAJOB,
npreMaMi 006pabOTKH HKCIEPUMEHTATBHBIX JJaHHbIX, HHpoOpManuei o popMax NpeACTaBICHUS pe3yIib-
TaTOB UCCJIEIOBAHHMM, METOAMH IPOEKTHPOBAHHUS ycTpoucTB ekTponuTanus (OK-7; OIIK-3).



4. CTPYKTYPA U COAEP/KAHUE JUCHUITJIMHBI (MO1YJIA)

O61ast Tpy1I0eMKOCTh TMCIUILIMHBI COCTaB/IsAET 3 3a4€THBIX eMHUIIb], 108 yacos.
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MUCTOYHUKH 1EKTPONHTA-
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2 INEKTPOCTAHIIMH 7 10 6/100
3. | AKKYMYJISTOPBI 7 16 6/100
4. KomroHenTst yerpoitiers | 7 10 6/100
IEKTPOTNUTAHUS
5. Beimpamurenu i 2 2 14 6/100
6. | Tpancdopmaropsl, gpoc- | 7 12 6/100
cesu
7. Craaxupatomue Gusib- 7 10 6/100
TPbI
S. | IlpeoGpaszosarenu 7 2 10 6/100
HATPsKEHUsS
9, WupepTopsl HallpsskeHus | 7 P S 6/100
Bceero 6 4 98 KP | 54/100% | 3auet, KP

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HU

5.1. AKTUBHbIE H HHTEPAKTHBHDIE (popMbl 00yUeHHst

C uenbro GOpMHUPOBAHUS M PA3BUTHS MPO(PECCUOHATBHBIX HABBIKOB CTYJAEHTOB B yueOHOM IpoO-
LECCe UCITONIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (OPMBI NIPOBE/ICHUS 3aHATHH B COYETAHUU C BHea-
YIHUTOPHOH paboToH.

5.2. Camocrosite/ibHas pabora cTy/1eHTOB

CamocTosTenpHas (BHeayIuTOpHas) paboTa CTYJEHTOB BKIIIOYAET 3aKPEIUICHHE TEOPETHUYECKOro
Marepyasia Npd IMOArOTOBKE K BBINOJHEHUIO M 3alUTe KYpPCOBOH paboThl W MHAMBHIYATBLHON
JoMarHe# pabotel. OCHOBa CaMOCTOSTENBLHONW pabOThI - H3yYEHHUE JIUTEPATYPBI [0 PEKOMEH/IOBAHHbIM
UCTOYHHKAM M KOHCIEKTY JEKLUUH, aHaIU3 TEOPETUUYCCKHUX MOJIOKECHUH TIPUMEHHUTENIBHO K 33/IaHUIO Ha
KypcoBylo paborTy.

5.3. MyabsTumMeuiiHbIe TEXHOJIOTMH 00yYeHH s

Bce neknmMoHHBIE 3aHATHS NPOBOAATCS B BHJIE [Ipe3eHTALMH B MYJbLTUMEAMUHONW ayJMTOPUH C
WCIOJIB30BAHUEM KOMIIBIOTEPHOIO MPOEKTOpa W HpeacTaBieHueM oT 15 no 40 caaiioB 1mo Kaxiaon
aexuun. CTyJeHTaM MpeI0CTaBIsSeTCs KOMITBIOTCPHbIH KYPC JICKIIUH.

5.4. Jlekiu npuIJianieHHbIX CHEHHAJTHCTOB

B pamkax yueOHOro Kypca IpeAyCMOTPEHBI BCTPEUH C IIPEACTABHUTE/SAMH POCCHHCKHX H 3apy-
O€KHBIX KOMIAHUH, BHICTYIUICHMS U JIEKIIMM CHEIIMATUCTOB, B YaCTHOCTHU:
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e Unen-koppecnionnenta PAH, noktopa TexHudeckux Hayk, mpodeccopa Hayuno ucciemona-
TeNbeKoro teeBu3nonHoro uacruryra PAH 10.b. 3ybapesa.

6. OIIEHOYHBIE CPEACTBA JisdI TEKYUIET'O KOHTPOJISA YCIIEBAEMOCTH,
[MPOMEXYTOYHOM ATTECTAIIMHA 1O UTOI'AM OCBOEHMSA JUCHMILIMHBI U
YUYEBHO-METOJUYECKOE OBECIEYEHUE CAMOCTOSITEJIBHOU PABOTHI
CTYJAEHTOB

6.1. BonipocslI Kk 3a4eTy
1. Uto Takoe nepBUYHbIE UCTOYHUKH U TAHMS.
2. Yto Takoe BTOPUYHBIE UCTOYHUKHU ITUTAHUS.
3. Ilpunnun paboTe! Auona.
4. IpuHiun paboThl TAPUCTOPA.
6. [IpuHUUI paboTHI TPAH3UCTOPA.
7. JInOAHBINA MOCT.
8.JIByXITOJTyTIEPUOAHBIN BBIIPSIMHUTED.
9. OHOMOJIYTIEPUOAHBIN BBIIIPSIMHUTED.
10. Bempsimutens no cxeme JlapuoHoBa.
11. CBs36 BUTKOB OOMOTOK TpaHCcopMaTopa ¢ HalpsKEHUSIMH.
12. CraaxuBaroumid RC ¢puistp.
13. Crnaxusaronye LC GuibTpsl.
14. 3aK0oHBI KOMMYTaIMH.
15.ITepexoaubie npouecchl B LC ¢unbrpax.
16. IIpeobpazoBaTeny HaNPsSKEHUH.
17. VHBepTOpHI HANIPSHKEHHS C IPSIMOYTOJILHON (OPMOIA.
18. iHBepTOpHI HATIPSHKEHUS C CHHYCOMTAJIbHOU (hOPMOH.

6.3. 3amanns u Tectbl KOHTpOJIst CPC mo aucuun/aiuHe

1. Yro nmenaet nuox?
- YCUJIUBAET TOK,
- IPOITYCKAET TOK B OJIHY CTOPOHY,
- YCUJIMBAET HaNpsKEHHE.
2. Kaxue BaxKHbIE YCIIOBHS HEOOXOIMMO BBITMOJIHUTE IS YCIIEUIHOM paboThl TpaHcdopmaTopa?’
- HM30JMpPOBaTh OOMOTKH JIPYT OT APYra,
- COEIMHHUTH Bce OOMOTKH JIPYT € APYTOM,
- HMMETh 3aMKHYThIE BUTKU B 0OOMOTKE.
3. Kak onpenenutb ko3 PUIHEHT MOIE3HOTO eicTBUA TpaHcopmaTopa?
- IOJENUTH BHIXOJHYIO MOIIHOCTh Ha BXOJHYIO,
- TNOJEJTHTH BBIXOHOE HANpsKEHHE Ha BXOJHOE,
- IOJIETUTH BBIXOJHOM TOK Ha BXOJHOH.
4. Yro nmenaet TUOIHBINA MOCT?
- CrJIaXUBaeT HaIPSHKEHHUE,
- mpeobpa3yeT HalpsKEeHHE,
- GuIBTpyeT HaNpsDKEHUE.
5. C yeM Uit YCHIICHHS HalPSHKEHUH COBMECTHO pabOTalOT KIIIOYEBbIE Tpeodpa3oBaTein’?
- C IMOAHBIMH MOCTaMH,
- ¢ TpaHchopMaToOpaMHy,
- ¢ punpTpamiu .
6. BaxxHbIi mapamMeTp CBUHIIOBOTO aKKyMYyJiATOpa?
- MaJiblii Bec,
- 0OJIBIIOH MYCKOBOM TOK,
- BBICOKO€ HaIpsKEHUE.
7. TlpuHuun nedcTBUs aKKymyJsiTopa?



- 00paTUMOCTh XUMHYECKOH pEaKIHHy,

- TeHepUpOBaHHE HJIEKTPOHOB,

- OTAaua 3alaceHHOW DHEPIHH.

8. Yro Bemonnser RC ¢puiptp?

- TOTpeOJISIET SHEPIHIO,

- coryacyeT Harpy3Ky ¢ FeHepaTopoM,

- ociabJsieT BBICOKUE YaCTOTBHI.

9. Yro genaet LC ¢punprp?

- YCHJIMBaeT HalpsUKEHHUE,

- ocabJisieT TMUIHUE YacTOThI,

- mpeoOpa3yeT MOCTOSTHHOE HallpsKEHHE.

10. Kak onpenenutb 100pOTHOCTH GHIIbTpa?

- IOJEIUTH ITOJIOCY MPONYCKaHHsI Ha LIEHTPaIbHYIO 4acToTy,
- HanpsHKeHHWE YMHOXKUTH Ha TOK,

- M3MEPUTH KOCHHYC YIJIa MKy TOKOM U HaIPSKEHHEM.
11. Yro aenaer Kio4eBoi mpeodpasoBareb?

- YCHJIUBAET MOIIHOCTD,

- (puABTpPyeT rapMOHUKYU CUTHAJIA,

- CIIY)KHT pa3Bs3KOH MeX1y KacKalaMu.

12. Kak cBsi3aHbI HaNpsHKEHUs HA 0OMOTKax TpaHcdopMaTopa U BUTKH OOMOTOK?
- KaK U’ /u%s =w/wa,

- KakK Uj/uz=wi/way

- dU1 =dU2/wlw2

6.4. Tunosoe 3a1aHNe Ha KypPCOBYI0 paboTy BK/II04YaeT B cedsi:
1. Pa3paboTKy CTPYKTYpHOH CXeMBbl HCTOYHHKA IIMTAHHUs OT CETEBOI0 UCTOYHHKA C 3a[[aHHBIMH 10 Ba-
pPHAHTY IapaMeTpaMHu.
Pa3pabaTpIBaeTCsl CXeMa UCTOYHMKA [TUTAHHUs U BEIOMPAIOTCS SJIEMEHTHI JUIS peaM3alui Kaxka0ro Kac-
Kaja. BeimosHsAeTCS YepTek CTPyKTYPHOH CXEMBI.
2. Pacyer tpancdopmatopa Ha [11-00pa3HOM cepaeyHHKE C 3aJaHHBIMH IIapaMETPaMU U MOCTOBOT'O BbI-
IPSIMUTEJIS.
[Tpou3BOUTCS BBIOOP MArHUTHOIO CEPAEYHHMKA. PACCUMTBHIBAETCS AMAMETP OOMOTOYHOIO IPOBOJA.
PaccunThIBArOTCS BUTKH OOMOTOK. BBINOTHSAETCS YePTEkK CXEMBI AIEKTPUIECKONW TPUHIIMIIAATIBHOM.
3. Pacyet ToponaansHOro TpanchopMaTopa C 3alaHHbIMU [TapaMeTpPaMH.
[Tpou3BOIUTCS BHIOOP MAarHUTHOTO CEPACYHMKA. PACCUMTHIBAETCS AUAMETP OOMOTOYHOIO IMPOBOJA.
PaccunTBHIBAIOTCS BUTKH 0OOMOTOK. BBINOJIHSAETCS 4ePTEK CXEMBI 3IE€KTPUUECKOH IPUHIMITHAIILHOM.
4. PaspaboTka KJIOYEBOro NpeoOpasoBaress MOCTOSHHOIO TOKA B MEPEMEHHBIH Ha (PUKCHPOBAHHOE
HanpsoKeHUeE.
PaspabatbiBaercst cxema mnpeobpazosaresns. [IpouzBoauTcs 000CHOBaHHBINA BBIOOD HJIEMEHTOB CXEMBI U
napameTpoB Tpanchopmatopa. PaccuntsiBaercs criaxuparoumidi LC ¢uaptp . Beimonnsercs yeprex
CXEMBI JIEKTPUYECKON NPUHIIUIUAIIBHOM.

OryeTHasi JOKyMEHTALHs K KypcoBo# pabore:
1. TlosicHuTenbHas 3allMCKa HA KypCOBYIO paboTy.
2. Yeprex cxeMbl deKTpHyYecKoi npuHIunuaisHon (Gopmar A3)

[TosicHuTeIbHAsE 3aIMCKa BBIOJIHSAETCS B COOTBETCTBUH ¢ TpeOOBaHUSMH Ha y4eOHYIO JOKYMEH-
TAIMIO U JI0JDKHA COJePKaTh: 3aJlaHie Ha MPOEKT, BBEJICHUE, PACYETHYIO YacTh (COAEPKUT pazpaboTKy
CTPYKTYpPHOM W TPHHIMITHATBEHOM CXeM), KOHCTPYKTOPCKYIO 4acTh (COAEpPKHUT 0OOCHOBAHHBIH BBIOOD
3JIEMEHTOB).



7. YYEBHO-METOJUYECKOE U UHO®OPMALIMOHHOE
OBECIHEYEHUE JUCHUITVIMHBI
a) ocHOBHas JuTeparypa (6ubanorexka Bal'y):

1. MUcTouHMKM BTOpUYHOTO iekTponutanus. [IpakTuxkym [DnekTpoHHbIH pecype| @ YuebHoe nocodue
st By3os / Iloaropusiii B.B.. Cemenos E.C. - M. : 'opstuast nunus - Tenekom, 2013. - 150 c.. wi. -
ISBN 978-5-9912-0308-1

Pexum pocryna: http://www.studentlibrary.ru/book/ISBN9785991203081.html

2. DnekTpoHuKa [ DnekTpouHblil pecype] ¢ Yaebnoe nocobue st By3os / Coxonos C.B.. Tutos E.B. -
M. : Topsiuas munus - Tenekom. 2013. - 204 c.: wi. - ISBN 978-5-9912-0344-9.

Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785991203449 . html

3. DnekTposHepreTuka. PeseiiHas 3aluTa U aBTOMATHKA IEKTPOIHEPIETHUECKHX CHCTEM: y4ed. 110co-
6ue / 1O.A. Epmos, O.I1. Xanesuna, A.B. Manees. JI.IT. Ilepexsaros. - Kpacnosipck: Cub. penep. yH-T.
2012. - 68 c. - ISBN 978-7638-2555-8.

Pexum mocrymna: http://www.studentlibrary.ru/book/ISBN978763825558.html

0) 1oNOJIHUTE/ILHAS JIHTEpaTypa:

1. TTonynposoauukoBas cuitosas diekrpornka / benoye A.U.. Egumenko C.A.. Typuesuy A.C. - M. :
Texnocdepa, 2013. - 216 ¢. + 12 ¢. uB. B - ISBN 978-5-94836-367-7.

http:// http://www.studentlibrary.ru/book/ISBN9785948363677.html

2. DneKTpHYecKre MalkHbI [ ek TponHbIi pecype| / Berosekuit ALJL - Kpacnospek : COY, 2013, - -
464 c. - ISBN 978-5-7638-2518-3.

Pexxum nocryma: http://www.studentlibrary.ru/book/ISBN9785763825183.html

3. VcTpoicTBa yIpaBieHHs aMIUIMTYI08 MOIIHBIX CHTHAJIOB | DneKkTpoHHbIH pecype| / TutoB A.A. - M.
: COJIOH-ITPECC, 2014. -136 c.: ui. - ISBN 978-5-91359-124-1.

Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785913591241.html

B) NepHOAUYECKHE H3IAHHS:

OreyecTBeHHbIE KYPHAJIBI:

e PagnoTrexHukKa;

e PanuroTexHuKa U 3JEKTPOHHKA,

e [Ipubopsl U TEXHHKA KCIEPUMEHTA;

e [{Tudporas 06paboTKa CUTHAIIOB.

PedepaTuBHbIE 2Ky pHAJIBI:

e PajinoTexHHKa;

® DJIEKTPOHHUKA.

3apy0esxHbIe KypHAJIbI:

¢ IEEE Transactions on Communications;

e [EEE Transactions on Signal Processing;

¢ [EEE Transactions on Instrumentation and Measurement.

B) HHTEpPHET-PecypChIl:

1. XKypnan "l[IpoexkTupoBaHue 1 TEXHOJIOTHS JIEKTPOHHBIX cpecTB” - http://ptes.visu.ru

2. Kypnan "Pagunorexnuka’ - http://radiotec.ru/catalog.php?cat=jrl1

3. http://www.studentlibrary.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

MaTepI/IaJH)HO-TCXHI/I'-ICCKOC obecrieueHne JUCITHILUIMHBI BKJIFOYACT !

o KadenpanbHble MyIbTUMEIHIHbBIE cpeacTBa (aya. 301-3 u 335-3);

° HabopHI cl1ai10B 110 BceM JekuusiM (0T 20 1o 40 caaii1oB 10 Kax 01 JIEKIIHUH);

o OCHAIIlCHHAS MaKeTaMH JJIs POBEICHUS IIPaKTHYeCKUX paboT nabopartopus (aya. S01a -3)
[Ipumeyanusn:

1. O6mmee YynuciI0 NOArOTOBIIEHHBIX ciangoB 6osee 800.
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2. Cnaipl €XXKEroIHO PeIaKTHPYIOTCS U MOJIEPHUZUPYIOTCS B COOTBETCTBUH C Pa3BUTUEM TEXHUUYECKOM
A METOINYECKOM Oa3bl.

PaGoyas mporpamMma AMCIHMIUIMHBI COCTaBlieHa B cOOTBeTCTBHH ¢ Tpebopanusmu PI'OC BO mo
HanpasyeHuto 11.03.01 - Paguorexnuka.
o

/)
Pa6ouyro mporpaMmy cOCTaBUII J.T.H. Ipodeccop //‘ j/ CamoitsioB A.T".
/- E
2y ;

Penenzenr:
[enepasnbhblii gupekrop OAO BKb «Pagnocssasn»

K.T.H. @% Borpanos A.E.
=

Tporpamma paccMoTpeHa 1 0100peHa Ha 3acelaHiu  Kadephl PaIHOTEXHHKH U Pa/IHOCHCTEM
Ipotokon Ne /A or 7L, 07 /%a;

3aBeayromuid kadenpon

Huxutua O.P.

N

PaGouasi mporpamMma paccCMOTpeHa M 0J00peHa Ha 3acellaHMM Y4eOHO-METOAMYECKOW KOMHCCHH
nanpasiaeHus 11.03.01 - Paguorexnuka
Mlpotokon Ne  # ot 4 €3, /2 roga—>
[Ipencenarens KOMUCCUU e Hukutun O.P.

JIUCT NIEPEYTBEPXXJIEHUSA
PABOYEN INPOI'PAMMBbBI IUCITUTIJIMHBI

PabGouas nporpamMma ogobpeHa Ha £ 2 7 y4eOHbIN 101
[Ipotokon 3acenanus kapeapsi No ~ ot L LF / %ona

3aBeayromuii kadeapoi g Huxutun O.P.

Pabouas nporpamMma ogobpeHa Ha > / /queGHLIﬁ rof
[TpoTokon 3acenanus kadeapsr Ne / O 4 %/éna

3aBenyromuit kadeapoi ’_—___ Hukutun O.P.

_”

Pa6ouas nporpamma o106peHa Ha /7 e y4eOHBIi roj

[Iporokoun 3acemanus kadeapsi Ne %@ 24 2 ﬁoﬁ/ﬂ =
3aBenyrouui kapeapoi —7<— Hukwurtuu O.P.
{

Paboyas nporpamma ogo6peHa Ha y4eOHBIN IO
[Ipotokon 3acenanus kadeapsr No oT roja
3aBenyromuii kadenpon Huxutun O.P.




