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AHHOTaNINA

JucuumimHa «OJEKTPOHUKA» BXOJUT B 00pa3oBATENbHYIO MPOTPAMMY  BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.05 «Jla3epHas TexHMKa U Ja3epHbIE TEXHOJIOIMI» HAIPABICHHOCTH «Jla3epHas TexHHKa U
Ja3epHbIe TEXHOIOTUWY. J(ucuummnna peanmsyercs kadempoit «Ne23».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIONINX KOMIICTCHITHN

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METOJIbI MATEMATUYECKOTO aHAIM3a U MOJICIIUPOBAHMS B HH)KEHEPHOU JCSITETLHOCTH, CBI3aHHON
C MPOEKTUPOBAHHUEM, KOHCTPYUPOBAHUEM U TEXHOJIOTHSIMH IIPOU3BOJICTBA JIA3EPHOIN TEXHUKI

OIIK-3 «CnocobeH MpOBOIUTh SKCIEPUMEHTAIBHBIC WCCICAOBAHUS W H3MEPCHHUS,
o0pabaTbIBaTh U MPEJCTABIATH MOJyUYEHHBIE JAHHBIE C YUYETOM CHEIU(UKHA METOJO0B U CPEACTB
JIA3€pHBIX UCCIIEA0BAaHUN U U3MEPEHUN»

[IK-3 «CnocoGeH k pa3paboTKe TEeXHOJOTHYECKUX MPOIECCOB KOHTPOJISI MEXaHUYECKHX,
ONTHYECKUX M ONTHUKO-3JIEKTPOHHBIX OJIOKOB, y3JIOB U 3JIEMEHTOB THIIOBBIX CHCTEM MPHOOPOB,
Ja3epHON TEXHUKH, JTa3€PHBIX ONTUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM

CopepxaHre IUCIUIUIMHBI OXBaThIBACT KPYT BOIMPOCOB, CBS3aHHBIX C HW3YUCHHEM
buznyecKuX NPUHLMUIIOB JCHCTBHS, XapaKTEpPUCTUK, Mojeled u  ocoOeHHOCTeH B
PAIMOTEXHUYECKUX IICTISIX OCHOBHBIX THUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB WX TTOCTPOCHUS U
MEXaHHU3MOB BIIMSHUS YCIOBHUI 3KCIUTyaTalluy Ha pabOTy aKTUBHBIX MPUOOPOB.

[IpenogaBanue AUCHUILIMHBI IPEAyCMATPUBACT CICAyIONME (OPMBI OpTraHU3AIHA
y4ueOHOro mporiecca: JEKIUU, J1adopaTopHble pabOThl, caMOCTOsTENbHas paboTa CTyAeHTa,
KOHCYJIbTaITHH.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUYHAS aTTecTaus B (hopMe IK3aMEeHa.

OO6miast TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBisieT 4 3aueTHbIX enuHul, 180
4acoB.

SI3bIK 00yUeHUs O JUCIMILTUHE KPYCCKHID)



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Llenpr0o mnpenojgaBaHus OUCHMIUIMHBL «OJEKTPOHUKA» SBIAECTCS M3Yy4YEHHE CTYJIEHTaMU
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIETAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTMM MUKPODJIEKTPOHHBIX LIENIEH, MEXaHU3MOB BIIMSHUS YCIOBUM SKCIUTyaTalluy Ha
paboTy aKTUBHBIX NMPUOOPOB M MUKPOIIEKTPOHHBIX Lienei. [Ipu u3ydeHun 3Toi AUCUMITITUHBI
3aKJIaJbIBAIOTCS OCHOBBI 3HAHUM, MO3BOJLIIOLNIMX YMEJIO HCIOJIb30BaThb COBPEMEHHYIO
3JIEMEHTHYI0 0a3y paauod3JIeKTPOHUKU U MOHUMATh TEHJICHUUHU U MEPCIEeKTUBBI €€ Pa3BUTHUS U
NPAaKTUYECKOT0 UCTIOIb30BaHUS; TPUOOPETAIOTCS HABBIKK pacueTa peXXKMMOB aKTUBHBIX IPUOOPOB
B JJIEKTPOHHBIX LEIAX, IKCIEPUMEHTAJIBHOIO HMCCIENIOBAHMS UX XapaKTEPUCTUK, HU3MEPEHUs
napaMeTPOB U MOCTPOCHHUS OA30BBIX SUEEK HIEKTPOHHBIX LENeH, COAepKALIIX TAKHE TPUOOPHI.

1.2. JlucuuminHa BXOJUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHs MmIaHUPYEMbIX PE3yJIbTATOB OOYUEHHUS M0 AUCHUILINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYUAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIIUMU
KOMITETCHIIMSMU WM UX 4acTsAMU. KOMIETEHIIMN ¥ WHIMKATOPBI UX JTOCTUKEHUS TIPUBEACHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIIETEHIMHA U HHINKATOPOB MX JOCTHKCHHS

Kateropus (rpymia) Kox 1 HauMeHOBaHKE Kox u HanMeHOBaHUE HHAMKATOPA
KOMIICTCHIINN KOMIICTCHIINN JOOCTHMXKCHHUA KOMIICTCHIITNU
OIIK-1 Cnocobeu
[IPUMEHSATH
eCTeCTBeHHOHay‘-IHI)IG

1 OOIIeHKEHEPHbIE
3HAHUS, METO/IbI
MaTeMaTH4ECKOIr 0
aHanu3a u OIIK-1.Y.1 ymeTb NpuMeHSTh 3HAaHUS
OobmenpodeccroHalbHbIE | MOJICIUPOBAHUS B €CTECTBEHHBIX HayK U OOILENH)KEHEPHBIE
KOMITIETEHIIUH HMHXEHEPHOU 3HAHUS B HHKEHEPHOU IESTEIIbHOCTH U
JESTEIBHOCTH, IPaKTUKE

CBSA3aHHOM C
IIPOEKTUPOBAHUEM,
KOHCTPYHUPOBAaHUEM U
TEXHOJIOTHSIMU
IIPOU3BOJICTBA
JIa3€PHON TEXHUKH
OIIK-3 Cnocoben

MIPOBOJIUTH
AKCIIEpUMEHTAIbHBIC
UCCIIeIOBAHUS U
W3MEpEHUs
P ; OIIK-3.Y.1 ymers 0OpabaTbIBaTh 1

oOpabartbIBaTh U

ObmenpodeccuoHanbHbIe MPEJICTABIATH MOTYYEHHbIE
MPEICTABIIATh

KOMIIETEHINH HKCIIEpUMEHTAIbHbIE JaHHbIE IS

MIOJIy4YE€HHBIE JaHHbIE
C YYETOM CHelH(PUKU
METOJIOB U CPEACTB
JIa3€pHBIX
HCCIIEA0BAaHUN U
U3MEPEHUI

MOJIYUCHUA 000CHOBaHHBIX BBIBOJIOB




T1IK-3 Crioco0eH k

pa3zpaboTke
TEXHOJIOTHYECKHUX
I1K-3.3.1 3HaTh 251IeMEeHTHYIO 0a3y,
MIPOLIECCOB KOHTPOJIS .
UCIIOJIb3YEMYIO B U3/EIIUAX JIA3epHOU
MEXaHUYECKUX,
TEXHHUKU; OOIIME MPUHIIMIIBI, paBUiIa U
ONTUYECKUX U
P METO/Ibl KOHCTPYUPOBAHHUSI JIA3EPHBIX
[Ipodeccuonanpubie ONTHUKO-3JIEKTPOHHBIX IPUOOPOB; OCHOBBI
ANEKTPOHHBIX -
KOMITETCHIIUHT TEOPUH TOYHOCTH U HAJIEKHOCTH

OJIOKOB, Y3JIOB U
3JIEMEHTOB THIIOBBIX
cHCTeM MPUOOPOB,
JIa3epHON TEXHUKH,
Ja3epHBIX ONTHUKO-
JIEKTPOHHBIX
npuOOPOB U CHCTEM

ONTUYECKUX MPUOOPOB; OCHOBBI
ONTHUYECKUX U3MEPEHUI; METOIbI
Ja3epHBIX U3MEPEHUN; METOIbI PabOTHI C
Hay4YHO-TEXHUYECKOU JIUTepaTypoit

2. Mecro nucuuruinHbl B cTpykType OI1
JucuunimHa MoXeT 6a3supoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IIPU U3YYECHUH CIICYIOIUX TUCIUILIH:
— «MaremMaTrka. AHAJIMTHYECKAsI TEOMETPUS U IMHEWHas anreopay,
— «MaremaTtuka. MareMaTH4eCKUi aHan3»
— «®usukay,
— «DNEeKTPOTEXHUKAY.

3HaHI/I$I, IMMOJIYYCHHBIC IIpHU H3YYCHUHW MaTcpuajia IIaHHOﬁ JUCHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIb30BATHCA IIPU U3YUCHUHN APYIUX OUCHUILINH:

— «OCHOBBI KBAHTOBOM QJICKTPOHUKN»,

- ((MI/IKpOHpOI_[eCCOpHaH TCXHHUKA).

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCHUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHJIOB Yy4eOHOM
paboTHI IO TUCIHUTUINHE (M paCIpeIe]ICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUITINHBI

TpynoeMKocTb 1o
Bun yuebHoli paboThl Bcero ceMecTpam
Ned
1 2 3
Oowan mpyooemMKocmb oucyunIuHbl, 4/180 4/180
3E/ (gac)
U3 nux uacos npakmuueckoii 0020mMoeKu 0 0
Ayoumopnuie 3anamus, BCEro vac. 68 68
B TOM YHUCJIE:
nekuuu (JI), (wac) 34 34
npaktuueckue/cemunapckue 3anstus (113), 0 0
(gac)
nabopartopubie paboTsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac) 0 0
9K3aMeH, (Jac) 27 27
Camocmosamenvhnan paboma, Bcero (4ac) 49 49




Buo npomesxcymounoii ammecmayuu: 3auerT,
mudd. 3ager, sk3amen (3auer, dudd. 3ay, OK3. OK3.

DK3.*%)
*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUUILIUHBL, X TPYAOEMKOCTh

P Jlexmn 113 JIP KII CPC
a3/1eJIbl, TEMbI JUCIUIUTHHBI (4ac) (C3) (4ac) (uac) | (wac)
Cemectp 4
Pazgen 1. DimeMeHTH GU3UKH TBEPIOTO TeElIa.
ToaypoRostKoB mpGepon, 4 |0 ]2 03
Tema 1.2. KOHTaKTHbIE SBICHHUS. 6 0 2 0 4
Paznen 2. [TomynpoBoIHUKOBBIE IPUOOPBHI.
Tema 2.1. [TonynpoBOHUKOBBIE IHOJIBI. 6 0 4 0 8
Paznen 3. [TonmynpoBoHUKOBBIE TIPUOOPHI.
Tema 3.1. [TosieBbIe TPAH3UCTOPHI. 6 0 10 0 11
Tema 3.2. BUnossipHbIe TPAaH3UCTOPBI. 6 0 12 0 15
Pazgen 4. OnrosnekTpoHuKa.
Tema 4.1. ®oTo371€EKT]
Kb PHUYECKHE U U3ITy4YaTeIbHBIC 6 0 4 0 8
Hroro B cemecTpe: 34 0 34 0 49
Utoro 34 0 34 0 49

IIpakTHueckass MOATOTOBKA 3aKJIIOYACTCS B HENOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroIMMUCS ONPEIETICHHBIX TPYI0BbIX (PYHKIINMN, CBSI3aHHBIX ¢ OyayIiel npopeccuoHanbHON
JESATEIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Tabmuia 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK
Haspanwe u cosiep:kanue pas3/ielioB H TEM JICKITMOHHBIX

Howmep paznena N
3aHATUHU

Pazgea 1 yeMeHTHI GU3MKH TBEPIOTO TeJia.
1.1. ®usnueckre OCHOBBI MOIYIPOBOIHUKOBBIX TPHOOPOB.

OCHOBHBIE TOHATHS 30HHOW TEOPHH IOJYIPOBOJHHUKOB.
CrarucTtvka »SJEKTPOHOB U [JBIPOK B MOJYNPOBOJAHHUKAX.
BBIpO)KJIeHHBIC u HEBBIPOXKICHHBIC MOJIYITPOBOIHHKH.
KonnenTpanus HocuTenei 3apsiaa B COOCTBEHHBIX U PUMECHBIX
MOJIYITPOBOAHHKAX B YCIIOBUAX TEPMOIANHAMHUYICCKOI'O
paBHOBecusi. HepaBHOBECHOE COCTOSIHUE TMOJYHPOBOJHUKA.
[Ipouieccsl mepeHoca HOCUTENEH 3apsaa B MOJYIIPOBOJHUKAX.
lenepamuss u pexkoMOWHANMS HOCUTENed 3apsiia. BrusHue
AJEKTPUYECKOTO TOJsi Ha OOBEMHYIO M TIOBEPXHOCTHYIO




3JEKTPONPOBOAHOCTh  MOJYNPOBOJHUKOB. TeMIiepaTypHbIe
3aBUCUMOCTH KOHIIGHTpAIlUW, TIOJBI)KHOCTH U  YyJEIbHOMN
3JEKTPONPOBOAHOCTA  MOJYNPOBOAHUKOB. Bo3HHKHOBEHHE
00beMHBIX HeycToHuuBOCTeH. ONTHYECKHE H  TEIUIOBHIE
CBOICTBa MOJTYTIPOBOTHUKOB. DOTOINEKTPUUECKUE "
TEPMODJICKTPUUECKHE SIBJICHUS.

1.2. KoHTaKTHBIE SIBJICHUS.

[lonarue o p-n-mepexone, Tumel p-nN-nepexono. dusznueckue
IIpOLECCChI B p-n-nepexoae Inpru OTCYTCTBUHM W IIPU HAJINYUU
BHEIIIHEro HalpspkeHus. BonbramnepHas xapakTepucTuka p-n-
nepexosia. KOHTakT «MeTayul-loJylnpOBOJHUK», 3aBUCHMOCTb
€ro CBOWCTB OT pabOThl BbIXOJa MOJYIPOBOJHUKA U MeTaslIa.
['eTeponiepexosl.

Pa3zpen 2

IosrynpoBoIHUKOBBIE MPUOOPHI.
2.1. [TonynpoBOIHUKOBBIE JUO/BI.

[TomynpoBOAHUKOBBIN MO/, €r0 XapaKTEPUCTUKH U ITAPAMETPHI.
OcHoBHbI€ BU/JIBI IP00O0s p-N-niepexoja. [lepexonnble mporieccsl
B TOJIYIIPOBOJHUKOBOM JHO/E, HAKOIUICHHE M PacCachIBaHHE
n30BITOYHOTO 3apsiia, i Hy3noHHAS eMKOCTh. DKBUBAJICHTHAS
cXeMa MONYNpPOBOJHUKOBOTO aAuofa. (OCHOBHBIE  THUIIBI
MOJTYIIPOBOTHUKOBBIX JTHOJIOB, X KOHCTPYKIIUH, TapaMeTphbl U
00JIaCTH IPUMEHECHHS.

Pa3zpen 3

IMoaynpoBoaHMKOBBIE NPUOOPHI.
3.1. [ToneBble TPaH3UCTOPHI.

[Tonespie TpaH3UCTOPBI C 3aTBOPOM B BUE p-N-nepexona. Mx
YCTPOMCTBO, MNPUHUUN  JEHCTBHS, CXEMbl  BKIIOYCHMS,
XapaKTEPUCTHUKU U MApaMETPhl. 3aBUCUMOCTb XapaKTEPUCTHK OT
Temneparypbl. Harpy3o4HbIil peXuM IOJEBOrO TPaH3UCTOPA,
Harpy304Hbl€ XapakTepUCTUKH. DPU3NYECKUE SABJICHHUA Ha
MOBEPXHOCTU MOJYNpPOoBOAHMKA. [losieBble TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBopoM (MOII- miin M/III-Tpa3ucropsr), ux
NPUHLIMI ~ JIEHCTBUS,  XapakTEpPUCTUKH U IapaMeTphl.
OcoGennoctn  momubix  MJIII-Tpan3ucropoB.  O6mnacth
IIPUMEHEHHSI ITOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPBHI.

TpaH3ucTop Kak cHCTeMa JBYX B3aMMOJEHCTBYIOIIMX pP-N-
nepexosioB. Bo3MoxHBIE peXHUMBI PabOTHl  TpaH3UCTOpA:
aKTUBHBIN (yCUJIUTENbHBIN ), OTCEUKH, HACHIILIEHUS, THBEPCHBIM.
dusnyeckue mporecchl B 0e3aperoBOM TpaH3MCTOpPE B




AKTUBHOM YCHJIMTEJIIBHOM pexuMme. TOoku B TpaH3UCTOPE.
Koapduuuent mnepemaum  SMUTTEpPHOTO TOKa U €rO
cocTrapistonye. Tpu cXxeMbl BKIFOUEHHUS TPAH3UCTOPA: C 00IIUM
SMHUTTEpPOM, C o0Omeil 0a30ifi u OOmUM KOJUIEKTOPOM.
XapakTepuCTUKH TPAH3UCTOpPAa B CXeMax ¢ o0Imiei 0a30il u ¢
001IMM SMUTTEpOM. BiusHue Temneparypbl Ha XapaKTepUCTUKU
TpaH3ucTopa. TpaH3UCTOp KaK JMHEWHBIM YeThIPEXIOIIOCHHUK.
CuctemMbl MaJTOCUTHAIIBHBIX (MU PepeHIIaIbHBIX) TapaMeTPOB
TpaH3ucTtopa. OnpeaeneHre MajlOCUTHAIBHBIX TapaMeTpOB 110
XapakTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTopa Ipu
HaJIM4YUU Harpy3kKd B KOJUIEKTOpPHOM uenu. Harpysounsie
XapaKTepUCTUKHU TpaH3ucTopa. [lapameTpsl, xapakTepusyronme
PEKUM YCWIICHHUS, OIpENeNIeHue HMX [0 XapaKTepUCTUKaM.
Beibop paboueil TOUkM TpaH3HCTOpa B PEXHME YCHUIICHHS.
CxeMoTexHHUYECKHE CcHocoObl 3ahaHuss pabodel  TOUKH.
BnusHue HenMHENHHOCTH BXOJHBIX XapaKTEPUCTUK Ha padboTy
TpaH3UCTOpa B pexuMe ycuieHus. Pabora TpaH3ucropa Ha
BBICOKMX dacToTax. J[[peiidoBeie Tpan3uctopsl. Ilapamerpa,
XapaKTEepU3YyIOILI1e BbICOKOUYACTOTHHIE CBOWCTBA TPaH3UCTOpA.
DOKBHUBAJICHTHBIE CXEMBI TpaH3ucTopa (popManbHBIE U
¢usndeckne). Mopgenu TpaH3UCTOpPA, UCIONb3yeMble TIpU
KOMIIBIOTEPHOM IPOEKTUPOBAHUM 3JIEKTPOHHBIX cxeM. Paborta
TPAaH3UCTOpA B PEKUME NEPEKIIOUEHUsS. YCIOBUS OTCEUKU U
HacbleHus. [lepexojHble mpoueccsl B TPaH3UCTOpE IpU
nepekmodyeHnn. Ilapamerpa TpaH3UCTOPOB B HMITYJIBCHOM
pexume. TpaH3UCTOPHBIN KIIFOY, IOCTPOEHHBIM IO CXEME C
oOmM  sMutTepoM. IlpeaenbHO OMyCTUMBIE MapaMeTphbl
TpaH3UCTOpA.

Paznen 4

OnTodeKTpOHHUKA.
4.1. ®oTO37EKTPUUECKHE U U3TydaTeIbHbIe TPHUOOPHI.

@OoTOpEe3UCTOPBl, MUX KOHCTPYKLHS, XapaKTEPUCTHUKU U
napameTpsl. Du3MYECKHe TMpoIecchl B p-N-Tiepexoje MpHu
Bo3aeiictBun  cBeta. Poro DJIC. doToraipbBaHHYECKHE
D3JICMCHTHI. q)OTO)II/IOJII)I, OCHOBHBEIC pe)KI/IMI)I nux pa6OTBI.
XapakTepucTUKu U mapameTpbl GoToanoa0B. OCHOBHBIC THITBI
dotoamonoB.  DOTOTPAH3UCTOPBI:  MPUHIUN  JACHCTBHUS,
XapaKTEPUCTHUKH, napameTpsl. O6macTtu MIPUMEHEHUS
Pa3MUYHBIX THUIOB IMOJYIPOBOJAHUKOBBIX (DOTOIIEKTPUUECKUX
npubopoB. M3nyuaroiue NoaymnpoBOJHUKOBEIE MPUOOPHI U UX
MIpUMEHEHNE.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 5.




Ta6mmma 5 — [IpakTHdeckue 3aHsITHS U UX TPYIOEMKOCTh

W3 aux No
Tewmpl Dopmbl .
Ne TpymoeMKOCTh, | IpaKTUUYECKOH | pa3ena
MPaKTUYECKHUX MPAKTHYECKHUX
/a ~ < (gac) MOJATOTOBKH, | JUCLIMII
3aHATAN 3aHATHH
(dac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero \ \ \

4.4, JlabopaTopHbIEC 3aHATHSI
Tewmbl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh MPUBEACHBI B Ta0IHIIE .

Tabmuna 6 — JlaboparopHble 3aHSITHS U UX TPYJIOEMKOCTh

U3 Hux Ne
Ne Haumenosanue nabopatopHbIx paboT TPyaOEMKOCT®, | IPAKTHIECKOH | pasjieia
/1 (dac) MMOATOTOBKH, | JTUCITHII
(dac) JIUHBI
Cemectp 4
1 | Onpenenenue MUPUHBI 3aMPEIICHHON 30HbI 4 1
MOJTYTIPOBOJTHUKOB
2 | HccrienoBanue BBITPSIMUTEIBHBIX THO/IOB 4 2
3 | UccrnenoBaHue MojaeBbIX TPAH3UCTOPOB C 4 3
yIOpaBisieMbIM (p-n) NepexoaoM
4 | HccnenoBaHKe MOJIEBBIX TPAH3UCTOPOB C 6 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | UccrnenoBanue OUITOISIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX II0 cXeMe ¢ o0uiei 6a3oit
6 | HUccremoBanue OUITOISIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOYEHHBIX IO CXEME C 00IIUM
HAMHUTTEPOM
7 | UccnenoBanue pOTOTPaH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe mpoeKkTHpOBaHHEe/ BHITOTHEHUE KypCOBOW PabOTHI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUXcs
Bunbl camocTosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabmuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrosTensHO#M paboThI
4ac 4ac
1 2 3

N3yuenune TeopeTnueckoro Marepuanina

30 30
mucturuael (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO i )
ycneBaemoctH (TKY)
[ToaroroBka K MpOMEXKyTOYHOMN

19 19
arrecraiuu (ITA)




Bcero:‘ 49 ‘ 49 ‘

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMUXCS MO0 JUCHUIUTHHE (MOJIYJIIIO)
VY4eOHO-MeTOINYECKNE MAaTePUAITBI JIJISI CAMOCTOSATEIBHON paOOThl 00YYarOIIUXCsl YKa3aHBbI B I1.11.
7-11.

6. IlepeueHb MEUATHBIX M AICKTPOHHBIX YUCOHBIX U3AaHUI
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBeieH B Tabmule 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX MU3JaHUMA

KomnuuecTtBo 9K3eMILIpOB B
Ug_ll_nigec bubnuorpadudeckas ccpuika (@Oﬁgiﬁgﬁ;bm
HK3EMILIIPOB)
621.38 ByJabiueB, AHaTouii 3
b 90 JleoHna0BUY. DIICKTPOHHBIE
npubopbl: yuebHOE
nocobue / A JI. bynerues, B. A.
IIpoxopenko. - MuHck : Beici.
mk., 1987. - 315 c.
621.315.5/.61 | IMerpos., K. C. Pagnomarepuaiisi, 4
1130 PaZOKOMIIOHEHTHI U AJIEKTPOHUKA!
yuebHoe nocodue / K. C.
ITerpos. - CII6.: ITUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 Mumkun, I'. T'. DnexTponuka: 4
65 yueOnux/I'. I'. umkun, A. T
[umkun. - M.: Ipoda, 2009. -
703 c.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLlMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAalIMOHHON cetn «UWHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JUCLHUIUIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HHGPOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTh «HTEpHET»
URL anpec HaumenoBanue

https://e.lanbook.com/book/141036 | Cunopenko, E. H. [TonynpoBogHUKOBas 3JI€KTPOHHKA:
(mata obpamenus: 02.12.2023) yaebHoe ocooue / E. H. Cunopenko, A. C. MaxHo, A.
B. llInoma. — PocroB-Ha-/lony: FODY, 2019. — 112 c.
— ISBN 978-5-9275-32-05-6. — Tekcr:

AIEKTPOHHBIN // JIaHb: 37I€KTPOHHO-OMOIMOTEUHAS

cucrema.

https://e.lanbook.com/book/82801 | TTomynpoBOJHHKOBAS DJIEKTPOHHUKA: yaeOHOE TTOco0He /

(mata obpamenus: 02.12.2023) nepeBo/ ¢ anrmiickoro M. B. Psbuurkoro [u ap.]. —




Mocksa: IMK IIpecc, 2015. — 592 c. — ISBN 978-5-
97060-312-3. — TekcT: 3neKTpoHHbIH // JIaHb:
AJIEKTPOHHO-OMOINOTEYHASI CHCTEMA.
https://e.lanbook.com/book/279290 | Hukutun, FO. A. DieKTpOHHKA U CXEMOTEXHHUKA.

(mara oopamenus: 02.12.2023) [TonynpoBoaHUKOBBIE THOBL: yueOHOe mocodue / 0. A.
Huxutun. — Cankr-IletepOypr: CIIOIYT um. M.A.
bonu-bpyesuua, 2022. — 69 c¢. — ISBN 978-5-89160-
250-2. — TexkcT: 3neKTpoHHBIH // JIaHb: 2IEKTPOHHO-

OubnMoTeYHas cucTeMa.
https://e.lanbook.com/book/111058 | MrymHoB, /1. B. OcHOBBI 1OIYIPOBOAHUKOBOI
(mara obpamenus: 02.12.2023) INMEeKTPOHUKH: yueObHoe nocodue / JI. B. Urymuos, . I1.

Koctronuna. — 2-e uz ., gon. — Mocksa: ['opsiaas
muaug-Tenexkom, 2016. — 394 ¢. — ISBN 978-5-9912-
0180-3. — Texkcr: neKTpOoHHBIH // JIaHb: 3JEKTPOHHO-
OMOJIMOTEYHAs CUCTEMA.
https://e.lanbook.com/book/73530 | Benoyc, A. U. IonynpoBogHUKOBas CUIIOBasI

(mara obpamenus: 02.12.2023) anektponuka / A. U. benoyc, C. A. Epumenko, A. C.
TypueBud. — Mocksa: Texnocdepa, 2013. — 216 c. —
ISBN 978-5-94836-367-7. — TekcT: 31eKTpOHHBIH //
JIaHb: 2JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.

8. Ilepeuenpr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUeHUs, HCIOJIB3yEeMOTO TpPH OCYLIECTBICHUU
00pa3oBaTENFHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHp UCTIONB3yEeMOT0 TPOTPAMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHus
Ne n/n HanmeHnoBanue

He mpenycmorpeno

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITOJIb3YEMBIX pu
OCYIIECTBJIEHUU 00pa30BaTEIbLHOTO MPOIIecca MO JUCIUIIINHE

HepequL HCIOJIb3YCMBIX I/IH(i)OpMaI_II/IOHHO'CHpaBO‘IHLIX CUCTEM NIPCIACTABJICH B Ta6nnue
11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nt Haumenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUILUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHOM 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | JlekunoHHas ayuTopus 24-02 (yn. 'acrenno, 15)




2 | JlJaGopaTopus DIeKTPOHUKH 22-09 (yn. 'acrenno, 15)

10. Onenounsie cpeacTBa AJIsl MPOBEICHHS IPOMEKYTOUHOH aTTeCTAI[H
10.1. CoctaB OLICHOYHBIX CPEICTBAJSA IPOBEACHUS INPOMEKYTOYHOM aTTeCTalUH
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEICHHS] IPOMEXKYTOYHOHN aTTecTalluu
Bua npomMeXyToO4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
DKk3ameH Crnucok BONPOCOB K 3K3aMEHY

10.2. B xauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSIETCS S-0a/ThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETeHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET UCHOIB30BATHCS
100-6annpHast mKaga MOAYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, IPABUIIA UCIIOIb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM ['Y AIL.

Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHITHI
OrieHKa KOMIIETEHIIMH
S-0auibHast 1mKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— o0yuaromuiicss ri1y0OKO W BCECTOPOHHE YCBOWI MPOTPaAMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,
— OIUpasiCh Ha 3HAHUS OCHOBHOW M JIOTMOJHHUTEIBHOW JUTEPaTyphl,
TECHO TMPUBSA3BIBAET yCBOGHHBIE HAyYHbIE  TIOJOKEHUS C
MIPAKTUIECKON JCSITEILHOCTRIO HAIIPABJICHHUS,

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMBIC HM HJIEH;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— cBOOOJHO BIAJCET CUCTEMON CICHMAIM3UPOBAHHBIX ITOHITHI.

— o0yuaromuiicss TBep0 YCBOWI MPOrpaMMHBINA MaTepuai, FpaMOTHO
W 10 CYIECTBY H3JaraeT ero, ONHMpasch Ha 3HAHUS OCHOBHOM
TUTEPaTYypPHI,

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C TMPAKTUYCCKOW JEATSIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTHUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX OHITHIA.

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
M0 CYIIECTBY M3JIaraeT ero, OMHMpasch HA 3HAHUS TOJHKO OCHOBHOM
TUTEPaTypPHI,

— JIOTMYyCKaeT HeCYIECTBEHHbIC OIMOKN M HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHCHHSI B TIPAKTHYECKOM NMPUMEHCHHWH 3HAHUN
HaIPaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MTOJI0KEHHUS,

— 3aTpyAHseTCs B (OPMYTUPOBAHUU BBIBOJIOB U 0000IIIEHUT;

— YaCTHYHO BJIQJICET CUCTEMOM CIEIMAIN3UPOBAHHBIX MOHSITHIA.

— o0yJaronuiics He YCBOWJI 3HAYMTEIHLHOW YacTH IMPOTPAMMHOIO
MaTepuana,

— IOMyCKaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH TIpHU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHHUIA,

— HEe MOKET apryMEHTUPOBATh HAyYHBIE TTOJOKECHHS;

— He (opMyIIUPYET BEIBOJOB U 0000IICHHIA.

«OTIMYIHO»
<Ga4YTCHO»

«XOpPOLIO»
<GavTCHO»

«Y/IOBJICTBOPUTEITHHOY
«3aYTCHO»

«HEYOOBJICTBOPUTEIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadumie 15.



Tabmuia 15 — Boripocs! (3amaun) 115 9K3amMeHa

XapaKTCPUCTHUK IIO BBIXOOAHBIM XapPaKTCPUCTUKAM ITOJICBBIX
TPaH3UCTOPOB C YHPABJIAIOIIHNM pP-N IEPEXOJ0M.

Ne i/t [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa Kon
MHIMKaTOpa
1 [TomynpoBOAHUKHU C COOCTBEHHOH 3JEKTPONPOBOAHOCTEHIO. OIIK-1.V.1
2 [TonynpoBOAHUKH C SJIEKTPOHHOM JIEKTPOIPOBOAHOCTBIO. OIIK-3.V.1
3 [TonynpoBOAHUKY C ABIPOYHOMN JIEKTPOIPOBOIHOCTHIO. I1K-3.3.1
4 HpeiidoBbiii u auddy3uoHHBINA TOK B TOTYITPOBOTHUKAX. OIIK-1.V.1
5 DJIEKTPOHHO-ABIPOYHBIN Nepexo]l B cocTosHuu paBHoBecusa. | OIIK-3.V.1
6 [Ipsimoe u 0OpaTHOE BKIKOYEHHE P-N-TIepexoa. I1K-3.3.1
7 TeopeTnyeckas u peanbHasg BosbTaMiiepHas xapaktepuctuka | OIIK-1.Y.1
p-n-nepexoja.
8 Buapl mpoboeB p-N-niepexoaa U uX 0COOCHHOCTH. OIIK-3.V.1
9 Emkoctu p-n-nepexopa. I1K-3.3.1
10 BrinpssMuTeNIbHBIE THOIBI. OIIK-1.V.1
11 OnHONOMYyNEepUOAHBIN BHITPSIMUTEIb — HIPUHLIMII €70 OIIK-3.V.1
JICACTBUS.
12 Biustnue remneparypsl Ha BonbTamnepHsie xapakrtepuctuku | 11K-3.3.1
I0JIYIPOBOIHUKOBBIX JTMOJIOB.
13 I'paduueckuit MmeTos onpeaeneHus napaMmeTpoB pabodero OIIK-1.V¥.1
peXHUMa MOJIYIPOBOJAHUKOBBIX JTMOJIOB.
14 [TonynpoBOAHUKOBBIE CTAOMIIUTPOHBI, CIICIUATbHBIE OIIK-3.V.1
IIapaMeTPhl OJYIPOBOIHUKOBBIX CTAOMIUTPOHOB.
15 AHanu3 paboThl MOTYIPOBOAHUKOBOIO CTabUIN3aTOpa [1K-3.3.1
HaIPSDKEHUS C TTIOMOIIBIO JIMHUK HArPYy3KH.
16 Bapukanel, cxembl BKIFOUEHUS B JIEKTPUUYECKYIO LIEIb, OIIK-1.V¥.1
SKBHMBAJICHTHAs CXE€Ma BapHKama U €ro OCHOBHBIE
apaMmeTphl.
17 TyHHENbHBIE JUO/IBI, OCHOBHBIE IIAPAMETPBI TYHHEIIBHBIX OIIK-3.V.1
JIMOJI0B, aHAJIN3 BOJBTAMIIEPHOM XapaKTepUCTUKHI
TYHHEJIBHOTO JIM0/1a C TIOMOIIIbIO SHEPTETUYECKUX
Jarpamm.
18 CTpyKTypa 1ojeBoro TpaH3uCTopa ¢ yNpapisSoLUM p-N I1K-3.3.1
MIEPEX0/I0M U MPUHIHUI €r0 paboThl.
19 ONEKTPUUECKHUE CXEMBI BKIIOUEHMS MTOJIEBBIX TPAaH3UCTOPOB OIlIK-
C YNPABJISAIONINM P-N MEPEX0IOM U UX OCOOCHHOCTH. 1.V.1
OIIK-
3.V.1
I1K-3.3.1
20 CeMelcTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJIEBBIX OIIK-3.V.1
TPaH3UCTOPOB C YIPABISAIOLUIUM P-N EPEXOI0M U UX
0COOEHHOCTH.
21 CeMeNCTBO BBIXOHBIX XAPAKTEPUCTHK IOJIEBBIX [IK-3.3.1
TPAH3UCTOPOB C YIPABISAIOLIUM P-N MEPEXOIOM U UX
OCOOEHHOCTH.
22 3aBUCUMOCTh KOH(PUTYpaLlUU «KaHaJay MOJIEBBIX OIIK-1.V.1
TPaH3UCTOPOB C YIPABJISIOLIUM P-
N Nepexo10M OT U3MEHEHHUS HAPSHKEHUS «CTOK-UCTOK» MIPH
MIOCTOSIHHOM HaIlPsDKEHUHU «3aTBOP-UCTOKY.
23 I'pacuyeckuii cnocod MOCTPOEHHsI CTOKOBO-3aTBOPHBIX OIIK-3.VY.1




24

Crpykrypa MII noneBoro TpaHzucropa c
«MHIYUIHMPOBAHHBIMY» KaHAJOM U MPUHIMI €ro paboThl.

I1K-3.3.1

25

OnexTpuyeckue cxembl BkiroueHus M/IIT nonessix
TPaH3UCTOPOB C «UHIYITUPOBAHHBIMY» KaHAJIOM U MX
0COOCHHOCTH.

OIIK-1.V.1

26

CeMeicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M/IIT
IIOJIEBBIX TPAH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-3.V.1

27

CewmeiicTBO BBIXOAHBIX XapakTtepucTuk MIT noneBbix
TPaH3UCTOPOB C «MHAYLIUPOBAHHBIMY» KAHAJIOM U UX
0COOEHHOCTH.

I1K-3.3.1

28

Crpykrypa M/III noneBoro TpaH3ucTopa co «BCTPOSHHBIM
KaHAJIOM U IPUHIUI €T0 PadOTHL.

OIIK-1.V.1

29

Onekrpuyeckue cxembl BkrodeHus: M/ moneBbix

TPAH3UCTOPOB CO KBCTPOCHHBIMY» KaHAJIOM U UX 0COOEHHOCTH.

OIIK-3.V.1

30

CeMelCTBO CTOKOBO-3aTBOPHBIX Xapakrepuctuk M/III
IMOJIEBBIX TPAH3UCTOPOB CO «KBCTPOCHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

I1K-3.3.1

31

CemelicTBO BbIXOAHBIX XapakTepucTuk M/IIT nonessix

TPaH3UCTOPOB CO KBCTPOCHHLIM» KAaHAJIOM U HUX 0COOEHHOCTH.

OIIK-1.V.1

32

Huddepenunanbupie WM MaTOCUTHABHBIE TTAPAMETPBI
MI0JIEBBIX TPAH3HCTOPOB.

OIIK-3.V.1

33

PaboTa 1osieBbIX TPaH3UCTOPOB B IMHAMUYECKOM PEXUME.

I1K-3.3.1

34

Otnuune onpexnenenus audhepeHraIbHbIX TapaMeTpoB B
JTUHAMHYECKOM PEXHUME OT UX ONPEIEIICHUS B CTATUYECKOM
peXHUME.

OIIK-1.V.1

35

Y CTPONCTBO M KOHCTPYKTUBHBIE OCOOCHHOCTH OUITOJISIPHBIX
TPAH3UCTOPOB.

OIIK-3.V.1

36

DIEKTPUYECKUE CXEMBI BKITFOUEHUST OUTTOJIAPHBIX
TPAH3UCTOPOB U X OCOOCHHOCTH.

I1K-3.3.1

37

Pa6ora 6I/IHOJ'I$IpHOFO TPaH3UCTOpPA, BKIIKOYCHHOI'O 11O CXEME C
O6Il[€ﬁ 6330ﬁ, B PCKHUMAX KOTCCUKU» W «HACBILICHUS.

OIIK-1.V.1

38

PaboTa OUMONPHOTO TPaH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
o011ei 0a30ii, B «AKTUBHOM» PEKHME.

OIIK-3.V.1

39

CeMeNCTBO CTaTUYECKHUX BXOAHBIX XapaKTEPUCTUK
OUITONISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C 001Ien
0a30ii, ¥ X 0OCOOEHHOCTH.

I1K-3.3.1

40

CeMeicTBO CTAaTUYECKHUX BBIXO/HBIX XapaKTEPUCTHK
OMITOJISAPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C 00IIei
0a30M, 1 X 0COOEHHOCTH.

OIIK-1.V.1

41

Pa6ora 6I/IHOH$IpHOFO TPaH3UCTOpPA, BKIIKOYCHHOI'O 11O CXEME C
06H_[I/IM OMUTTCPOM, B PCIKUMAX «KOTCCUKH» U «KHACBIIICHUI.

OIIK-3.V.1

42

PaboTa OGUMONIIPHOTO TPAH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
06HII/IM OMHUTTCPOM, B KAKTUBHOM» PCIKHUME.

[IK-3.3.1

43

CeMeNCTBO CTaTUYECKUX BXOAHBIX XapaKTEPUCTHK
OUIIOJISIPHOTO TPAH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C 0OLIUM
SMUTTEPOM, U UX OCOOCHHOCTHU.

OIIK-1.V¥.1

44

CeMeHCTBO CTaTUUECKHUX BBIXOHBIX XapaKTEPUCTHK
OUNONAPHOTO TPAH3UCTOPA, BKIIOYEHHOTO TI0 CXEMeE ¢ OOIIIM
SMHUTTEPOM, U UX OCOOCHHOCTH.

OIIK-3.V.1

45

Cxema BKJIFOUEHUs] OUTIOJIIPHOTO TPAH3UCTOPA € OOLIUM
KOJUIEKTOPOM B «@KTUBHOM» PEXKHME U €€ OCOOEHHOCTH.

[IK-3.3.1

46

Cucrema H mapamMeTpoB OUITOISIPHBIX TPAH3UCTOPOB.

OIIK-1.¥.1

47

DOTOTPaH3UCTOP, YCTPONUCTBO U NPUHIUI ACUCTBUS.

OIIK-3.V.1




23 I'paduyeckuii cnoco6 MOCTPOEHHSI CTOKOBO-3aTBOPHBIX IK-3.3.1
XapaKTEPUCTHK MO BBIXOHBIM XapaKTEPUCTHKAM MOJIEBBIX
TPAH3UCTOPOB C YIPABJISIIONIUM P-N MEPEX0JI0M.
24 Crpyxrypa M/III noneBoro Tpansucropa ¢ OIIK-1.V¥.1
«MHAYIHPOBAHHBIMY? KAHAJIOM U IPUHIIMII €T0 PadOTHI.
25 DnexTpudeckue cxeMbl BKioueHus: M/IIT moneBbix OIIK-3.V.1
TPAH3UCTOPOB C «UHIYIUPOBAHHBIMY KaHAJIOM U UX
0COOEHHOCTH.
26 CeMelCTBO CTOKOBO-3aTBOPHBIX XapakTtepucTuk MJITT I1K-3.3.1
MIOJICBBIX TPAH3UCTOPOB C «MHIYLUPOBAHHBIMY» KAaHAJIOM M UX
0COOEHHOCTH.
27 CeMelcTBO BBIXOIHBIX XapakTepucTuk M/IIT moieBbix OIIK-1.V.1
TPAH3UCTOPOB C «UHIYIUPOBAHHBIMY KaHAJIOM U UX
0COOEHHOCTH.
28 Crpykrypa MJIII mosieBoro TpaH3ucTOpa co «BCTPOCHHBIM» OIIK-3.V.1
KaHAJIOM U IPUHILIUI €T0 PadOTHL.
29 Onexrpuueckue cxemsl BkitodeHuss M/ nmoneBbix I1K-3.3.1
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.
30 CeMelCTBO CTOKOBO-3aTBOPHBIX XapakTtepucTuk MJIIT OIIK-1.V¥.1
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM H UX
OCOOEHHOCTH.
31 CeMelcTBO BBIXOJIHBIX XapakTepucTrk M/IIT moseBbix OIIK-3.V.1
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOEHHOCTH.
32 Juddepennmanbrble WM MaJTOCUTHAIBHBIE TAPAMETPBI I1K-3.3.1
MIOJICBBIX TPAH3UCTOPOB.
33 PaboTa nmoneBsIX TPaH3UCTOPOB B TUHAMHUYECKOM PEKHME. OIIK-1.V¥.1
34 Orimune onpenenenus auddepeHmaIbHBIX TapaMeTPOB B OIIK-3.V.1
JTMHAMUYECKOM PEKUME OT UX OIPEICIICHHS B CTATUYECKOM
pEeKUME.
35 VY CTpoiCTBO M KOHCTPYKTHBHBIE OCOOEHHOCTH OUITOJIIPHBIX IK-3.3.1
TPaH3UCTOPOB.
36 DNEeKTPUUECKUE CXEMbI BKITIOUECHUS OUTIOISIPHBIX OIIK-
TPAH3UCTOPOB U UX OCOOCHHOCTH. 1.V.1
OIIK-
3.V.1
I1K-3.3.1
37 Pabora OGumossipHoro TpaH3ucTOpa, BKItoYeHHOTo 1o cxeme ¢ | OIIK-3.V.1
o01eii 0a30ii, B pexKHMaxX «OTCEUKN» U «HACHIILICHHS.
38 Pabora OGumossipHoro TpaH3uCcTOpa, BKItOYeHHOTo 1o cxeme ¢ | I1K-3.3.1
o011ei 0a30ii, B «AKTUBHOM» PEKHME.
39 CeMeNCTBO CTaTHUECKHUX BXOJHBIX XapaKTEPHUCTUK OIIK-1.V¥.1
OWTOJISIPHOTO TPAH3HUCTOPA, BKIFOYEHHOTO TI0 CXeMe ¢ 00mIei
0a30ii, ¥ X 0COOEHHOCTH.
40 CemeicTBO CTATUYECKHUX BBIXO/IHBIX XapaKTEPUCTHK OIIK-3.V¥.1
OMIIONSIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 0 CXeMe C 001iei
0a30ii, 1 X 0COOEHHOCTH.
41 PaGota 6unonsipHoro TpaH3ucTopa, BkitoyeHHoro no cxeme ¢ | I1K-3.3.1
OOIIIMM SMUTTEPOM, B PEIKUMAX KOTCEUKH» M «HACBIIICHUSY.
42 PaGora GumosnsipHoro TpaH3ucTOpa, BKItoYeHHOTo 1o cxeme ¢ | OIIK-1.V.1
OOIIUM 3MHUTTEPOM, B KAKTHBHOM)» PEKUME.
43 CemeicTBO CTATUYECKUX BXOTHBIX XapaKTEPUCTUK OIIK-3.V.1

6I/IHOJ'I5[pHOFO TPaH3UCTOpPA, BKIIFOYCHHOI'O 11O CXEMCE C 06H.II/IM
OMUTTCPOM, U UX 0COOCHHOCTH.




44 CeMeHCTBO CTaTUUECKUX BBIXOHBIX XapaKTEPUCTHK IK-3.3.1
OUIOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO M0 CXeMe ¢ O0LTM
SMUTTEPOM, U X OCOOCHHOCTH.

45 CxeMa BKJIFOUCHUS OMITOJISIPHOTO TPAaH3UCTOPA ¢ OOIIUM OIIK-1.V.1
KOJIJICKTOPOM B «aKTHBHOM» PEKHUME M €€ 0COOCHHOCTH.

46 Cucrema H mapaMeTpoB OHITOJIIPHBIX TPAH3UCTOPOB. OIIK-3.V.1

47 ®doTOTpaH3UCTOP, YCTPOHUCTBO U MPUHIIMIT JCHCTBHSL. I1K-3.3.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Kon

Ne i/t ITepeuens Bompocos (3amay) i 3auera / nudd. 3adera
p b (3aza4) A Aupd WHJIUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOECKTUPOBAHUS/BBIIIONHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM JUisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI
No /i1 [TpuMepHBIii TepedeHb TeM ISl KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHCHHS
KYPCOBOil pabOThI
Y4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

Bompockl st ipoBeneHUsST TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Konx

Ne /i [IpuMepHBIi IepedeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIMIMXCS 3a09HOU (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/nm [lepeueHb KOHTPOJIbHBIX pabOT
He mpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  MPOLEAYypbl  OICHHWBAaHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTCsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYpPY
MPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTallMi 00y4aroluxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIMIUXCS IO OCBOSHUIO TUCITUTUIMHBI

11.1. Metonuueckue yka3zaHus [ OOYyYarOImIMXCS 110 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ri1yOoKoe U sICHOE M3JI0)KeHUe yueOHoro Marepuaia. HazHaueHne cCoBpeMeHHOM JIEKIIMU B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI MOJY4YUTh BCIO HHGOpPMAIUI0O MO TeME, a B OCBOEHUU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOTO IIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar



KOHKPETHOM 00slacTh 3HaHUs, €€ MpoOJIeMBbl, JaeT IEIbHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCIUTLTTHAMH.

ILnanupyeMble pe3yJbTaThl IIPH OCBOSHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TIOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHUH, YPOBEHb KOTOPBIX
ONpeAeIIsieTCA 1eJIEBOM YCTaHOBKOM K K0 KOHKPETHOM TeEME;

—  TIOJIyY€HHE OTMbITa TBOPUYECKOW pabOTHl COBMECTHO C MPEIOaBaTeIeM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAadecTB, JIIOOBH K MpeAMETy W
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHUE 3HAHWHA O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU M TEXHUKH U O IPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU W
MOJIO’KEHUS, TIPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B PA3IMYHBIX ()OPMYIIUPOBKAX);

— TIOMy4Y€HUE TOYHOT'O MOHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIATHCA JEMOHCTpauuend CIaiJoB H
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 MaTepuaja IpU IPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
OCOOCHHOCTSIX MMPUMEHECHHSI OT/ICTBHBIX TEMATHK I10 TACIUTUIHHE.

CTpyKTypa IpeaoCTaBACHM JEKIIMOHHOI0 MaTepHaa:

— Jleknuy,

— JleMoHCTpaIusi IPOMBIIUIEHHBIX 00pa31i0B MOIYNPOBOJHUKOBBIX TPHUOOPOB;

— JleMoHCTpaIus 3IEKTPUIECKUX CXEM BKIIIOUEHUS MOTYTPOBOIHUKOBBIX TPUOOPOB.

11.2. Metoauueckue yKkazaHHUs A7 OOYyYarOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor.

B xoje BoimonHeHus 1a00paTopHbIX paboT 00yJaroImUics JOKEH YIIIyOUTh U 3aKPEHTh
3HAHMSI, TPAKTUYECKUE HABBIKU, OBJIAJICTh COBPEMEHHON METOJMKONW M TEXHUKON SKCIIEPHUMEHTA
B COOTBETCTBHHM C KBAIM(PHUKAMOHHON XapaKTepUCTHKOW oOydaromerocs. BrimonHeHnue
1a00paTOPHBIX PadOT COCTOUT U3 IKCIEPUMEHTATBHO-TIPAKTHUECKOHN, PaCUETHO-aHATUTHICCKOM
yacTel ¥ KOHTPOJIBHBIX MEPONPUITHUH.

Boinonnenue nabopaToOpHbIX pabOT 0O0yHarOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
W3YYECHUS] JUCIUIUIMHBL, ONpEeNeNseMOl Y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreunBarOIINM PEIICHUE CIISAYIOINX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— TpHOOpETeHHE HABBIKOB MCCIIEA0BAHUS MIPOIIECCOB, SBICHUN H 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOU JUCIHUILTAHBL,

— 3aKperuieHHe, Pa3BUTHE U JeTalu3alus TEeOPEeTUUYECKHX 3HAHUU, MOTYyYEHHBIX Ha
JICKITUSX;

— TIOJyYeHHWE HOBOHM MH(OPMAIINH 110 H3y4aeMOU JUCIUILIHHE;

— mpuoOpeTeHrne HaBBIKOB CaMOCTOATEILHON pabOThI € 1a0OpaTOPHBIM 000PYI0BaHUEM
U pudopamu.

3ajilaHue ¥ TpebOoBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

HccnenoBanue XapakTepUCTUK MOIYHPOBOJHUKOBBIX MprOopoB. JlabopaTopHast pabora
BBITIOJIHSAETCS] OpUraioN U3 IBYX-TPEX CTYAECHTOB HAa YHHBEPCAJIbHBIX NU3MEPHUTENbHBIX CTEH/aX.
ITpoBeneHune wnccine0BaHUN OCYLIECTBISIETCS B COOTBETCTBMM C 33JaHMEM M B yKa3aHHOHN
MIOCJIEIOBATEIBbHOCTH. Pe3ynbTaTel H3MEPEHNH 3aHOCATCS B MMPOTOKOJ UCIBITAHUM, KOTOPBIN 1O
OKOHYAaHUU MCCIIEIOBAHUH JTOJIKEH OBITh MPEJICTaBIEH [T TPOBEPKH MPETIO1aBaTelNIo.

Crpykrypa u dhopma oTueTa 0 JabopaTOpHOH paboTe
OTtuer J0JKEeH CoJepKaTh: HAMMEHOBAHHE U 1IeJIb paOOThI; CXEMbl U3MEPEHUI; TaOTUIIbI
U3MEPEHHBIX JIaHHBIX; TpaQUKH XapaKTEPUCTUK HCCIeAyeMbIX OOBEKTOB; pacCUMTaHHbIE




3HAYCHUSI TAPAMETPOB HCCIIEyEMBIX 00BEKTOB; KpaTKHe BBIBOBI. OTYET BBHITIOIHSICTCS HAa OeI0i
oymare popmara 297 x 210 kB. MM.

TpeboBanus k oopMIIEHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

Oo6paser opopmiieHHS TUTYJIBHOIO JIKMCTa MPUBEAEH Ha caifre: https://guap.ru/standart/
['paduku cTposdTcs Ha OTHENBHBIX JIMcTaxX (popmara ordera. MimocTpamuu Maiabix pa3MepoB
pa3MemarTcss Ha OJHOM JIMCTe. Bce Trpadyiku W PUCYHKH IOJDKHBI UMETh HYMEpaluio U
MOSICHSIFOIIME TOAMKUCH C YKa3aHUEM THIIA HCCIIeTyeMoro o0bekTa. [IpuHIMMUANbHBIE CXEMBI
BBIYEPUYUBAIOTCS B COOTBETCTBUU ¢ TpeboBanmsimu ECKJI.

1.  AoGpamos, A. I1. Tpanzucropsl. MeToaudeckre yka3aHus K BBITIOJHEHUIO Ja00paTOPHBIX
paboT TO HCCICNOBAHUIO YCHIIMTEIBHBIX KACKaJOB Ha OUIOISPHOM U TOJIEBOM
tpansuctopax / A. I1. Abpamos, B. I'. Hedenos, A. C. [Tapackyn. CII6.: 'YAII, 2020. —
37 c.: un.

2.  AOpamos, A. I1. DnekTponnka. MeToan4ecKue yka3zaHus K BBITIOJTHEHUIO J1a00paTOPHBIX
paboT MO UCCIICIOBAHMIO TTOIYIIPOBOTHUKOBRIX 11010B/ A. 1. AGpamos, B. B. OnapuH.
CIIG6.: T'YAIL 2008. — 41 c.: un.

11.3. MeToauueckue yka3aHus JUIisi 0OYYaroIIUXCs MO MPOXO0KACHUIO CAaMOCTOATEIbHON
paboTsl

B xoze BBIMOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy Mo
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a09HON (opMe OOydCHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBIIOTHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00ydaromerocss GopMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHKUE PadoUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHUS U
HABBIKM B YCBOCHHHM W CHCTEMAaTH3allMH MPHOOPETAEMBbIX 3HAHUH, 00ECIeYMBAET BBICOKUU
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUXCASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 10 JUCIUILIHHE;

— METOAMYECKHE yKa3aHHs MO BBIMOJHEHUIO KOHTPOIBHBIX paboT ()11 00ydaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.4. Metoauueckue yKazaHus Al OOy4aroUIuXcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTECTalUH.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHS MO AuciuIuinHe. OHa BKIIIOYAET B
ceos:

— 2K3aMeH — (hopMa OLIEHKH 3HAHUH, MOIYISHHBIX 00yUYaIOIIUMCS B IIPOLIECCE U3YUSHUS
BCEH MUCIUIUIMHBI M €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU paObOThI, CIIOCOOHOCTH MPUMEHSTH
UX JUIS pEelIeHUs] NPaKTHYECKHUX 3a7ady. JK3aMEH, KaK MpPaBUJIO, MPOBOJMUTCS B NEPUOJ
DK3aMEHALlMOHHOW CECCHM W 3aBEPIIACTCS ATTECTALMOHHOW OLEHKOM «OTIIMYHO», «XOPOIIO»,
«yZIOBJIETBOPUTEIIBHO», «HEYOBIETBOPUTEILHO).

CucremMa OLIGHOK MpH MPOBEIECHUU NPOMEXKYTOYHOM aTTECTAllMM OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeboBanusMu [lonoxkennit «O TekylmieM KOHTpPOJIE YCIEBaeMOCTH U
NpOMEXYTOUHOM arrectanuu cTyneHToB ['YAIIL, oOywarommxcs Mo mnporpaMMaM BBICHIETO

obpazoBanus» u «O MOAYTHHO-PEHTHHTOBON CUCTEME OIICHKM KauecTBa yueOHOMN pabOThl CTYyACHTOB
B I'VAID».


https://guap.ru/standart/

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps

Iloanuce
3aB.
Kadeapoit




