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Buzuposanue PII/] 1uis1 ucnostHeHMs1 B 0YepeHOM y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrioneHus B 2023-2024 yueOHOM rony Ha 3acefaHuu Kadeapsl
IIpoMbIIJIEHHOH 3JIEKTPOHUKH

[Iporokonm or 2023 1. Ne

3aB. kadeapoit

Buzuposanue PII/] nu1s1 ucnosiHeHMs1 B 0YepeHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucrnonaenus B 2024-2025 yueOHoM roay Ha 3acegaHun Kabeapsl
IIpoMblIeHHOI 3JIEKTPOHUKH

[Iporokonm or 2024 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 1yt ucnostHeHust B 0YepeTHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2025-2026 yyeGHOM Toay Ha 3aceIaHuu Kadeapbl
IIpoMBbINJIEHHOM 3JIEKTPOHUKH

[Iporokonm oT 20251. Ne

3aB. kadeapoit

Busuposanue PII/] 1y ucnostHeHust B 0YepeTHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2026-2027 yuyeOHOM rofly Ha 3acejaHuH Kadheapbl

IIpoMbIlIIEHHOH 3JIEKTPOHUKHU

[Iporokom or 2026 T. Ne

3aB. kadeapoit




1. IEJTM OCBOEHHUSI JUCLHUILIUHBI (MOIYJIST)

1.1 | Llensro ocBoeHMS qucIIuIMHB « KOHCTpynpoBaHue 1 pa3paboTka MpHOOPOB aHATIOTOBOI MEKTPOHUKI» SBISCTCS
(dbopmupoBaHue y OyAyLIUX CTIEIUATUCTOB 3HAHUH U MPAKTUYECKUX HABBIKOB B 00JIACTH pa3pabOTKU U BHEAPEHUS
YCTPOMCTB aHAJIOrOBOI CXEMOTEXHHKH C LSO TIOCIIEIYIOIEro H3ydeHH s HUKIIa TPOPECCHOHAIBHBIX AUCIUIIINH 10
HanpasieHuto noarorosku 11.03.03 — "KoHcTpyupoBaHue U TEXHOJIOIHSI JJIEKTPOHHBIX CPEICTB".

2. MECTO JUCHHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pasaen) OII: | 51.B

2.1 | TpeGoBaHus K npeIBapUTEIbHOI MOATOTOBKE 00y4aKOIIErocsi:

2.1.1 | OcBoenue JUCIHUIIIIMHBI 6a3preTc;1 Ha 3HaHUAX, IIOJTYYCHHBIX B XOJA€ U3YUYCHH CIICAYIOIINX TUCHUIIIINH ((q)I/I?)I/IKa)),
«MaTeMaTHKa», ((I/IH(I)OpMaTI/IKa)), ((TBCp}IOTCJ'[BHaﬂ OJICKTPOHUKA) ; «ITakeTsr MPUKIAJHBIX ITPOrpaMm», <<TeopeTquc1<I/Ie
OCHOBBI JJICKTPOTEXHUKI) .

2.2 | JucuumivHbl (MOIY/14) U NPAKTUHKH, JIs1 KOTOPBIX OCBOEHHE JAHHOH TUCHHUILUIMHBI (MOYJ51) HEO0X0AMMO KaK
npealiecTByoLee:

2.2.1 | KonctpynpoBanue u pa3paboTka mpuOopoB HUGPOBOIT AMEKTPOHUKH

2.2.2 | BoInoJHEeHWe U 3aIIUTa BBIMTYCKHON KBATH(UKAIIMOHHON paOOThI

2.2.3 | KonctpyupoBaHue 1 pa3paboTKa CHCTEM AIEKTPOHHOU ONTUKH

2.2.4 | IlpepunioMHast IpakTUKa

3. KOMIIETEHLIMH OB YYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI I CLIMILINHBI
(MOJYJIST)

IIK-1: Cnioco6en crponts puznyeckne 1 MaTeMaTHYeCKUE MO/IeJI IPUOOPOB, CXeM, YCTPOIMCTB U YCTAHOBOK 3JI€KTPOHUKH
W HAHOJ3JICKTPOHUKHA Pa3JIUMYHOTIO (])ymcunonanbﬂoro Ha3HAYCHHUHA, HCIIOJb30BATh CTAHTIAPTHLIC MIPOIPaAMMHBIC CPEACTBA HX
KOMINBIOTEPHOr0 MO/IEJIMPOBAHMS U NMPOBOAUTH AHAJIU3 Pe3yJbTaTOB

[K-1.1. IIpoBoauT MoAeTMPOBAaHUE U UCCJIEJOBAHUSA (PYHKIHOHATBbHBIX, CTATHYECKUX, IHHAMHYECKHX, BpEMEHHBIX,
YACTOTHBIX XapaKTePUCTHK NPUOOPOB, CXeM, YCTPOICTB H YCTAHOBOK JIEKTPOHMKH M HAHOIJIEKTPOHUKHU Pa3JIMYHOI0
(GyHKIMOHAJIBLHOIO HA3HAYEHUSA

3HaThb

OCHOBHBIE Y3JIbI aHAJIOTOBOW CXEMOTEXHHUKH W METOMBI MX pa3paOOTKH. YCJIOBHBIC rpaduueckiue 0003HAYCHUS KOMIIOHCHTOB
aHAJIOTOBOM AIIEKTPOHUKH, OCHOBHBIE TTApaMeTPbl KOMIIOHEHTOB aHAJIOTOBOW SJIEKTPOHUKH.

OCHOBHBIEC METO/BI PacueTa W MPOCKTUPOBAHUS JCTANCH, Y3JIOB U MOAYJCH SICKTPOHHBIX CPEICTB M M3ICIHIA.
Metoapl aHATU3a U MOJACIMPOBAHMS YCTPOWCTB aHAJIOTOBOW CXEMOTEXHHUKH.

Ymernb

PaboTtaTte B OCHOBHBIX CHCTEMax 3JEKTPOHHOTO MOAETHPOBAHMUSL.

[IpuMEHATh METOABI MOIEIUPOBAHUS ICKTPHYCCKUX LENeil U Y3JI0B aHATIOrOBOH 3JIEKTPOHHKU.

Baanern

Crienani3upoBaHHBIM TPOTPAMMHBIM OOECTIEICHUEM TSI MOJCITHUPOBAHUS JICKTPHUSCKHUX IeTIel W y3JI0B aHAJIOTOBOH
AIIEKTPOHUKH.

IK-2: Cnoco0eH aHAIU3HPOBATH, CHCTEMATH3UPOBATH H 000011ATH Pe3yJIbTATHI HCC/leJ0BaHU NPUOOPOB, cXeM, YyCTPOHCTB
H YCTAHOBOK 3JIeKTPOHMKH M HAHOVIEKTPOHUKH PA3JIHYHOI0 (hyHKIHOHATHHOTO HA3HAYEHUS

IIK-2.1. AHanu3UpYyeT HAyYHbIE TaHHbIE, Pe3YJIbTATHI IKCIIEPUMEHTOB H HAOJII0IeHU

3HaTb
OcHoBHbIE 37eMeHThI crienudukanuii k KJ u3nenuii.

Ymersn

Paborats co cnenuduKausIMi AIEMEHTOB C IENBI0 BEIOOpa COBPEMEHHOW SIIEMEHTHOH 0a3bl MpH KOHCTPYHPOBAHUHM W pa3paboTke
YCTPOMCTB aHAJIOrOBOW 3JIEKTPOHUKH.

CocraBisaTh crielupUKaud K KOHCTPYKTOPCKOM JOKYMEHTAIllMK M3AETHH.

Buagers
Brageer ocHOBaMHU pa3pabOTKU KOHCTPYKIMI NMPHOOPOB aHATIOTOBOM 3IE€KTPOHHUKHU, YCTPOUCTB 3IEKTPOHHBIX CPEACTB, B
COOTBETCTBHH C TEXHHUUECKHUM 3aJ[aHUEM.

IIK-2.2. CucremaTH3UpyeT M 000011aeT pe3yJbTaThl MCCJIeA0BaHUIi NTPUOOPOB, cXeM, YCTPOHCTB U YCTAHOBOK 3JIEKTPOHMKHU
U HAHOIJIEKTPOHUKH PA3JIMYHOI0 (PyHKINOHAJBLHOIO HA3HAYEHMS, IPeICTAB/ISIET MAaTePUAJIbI B BU/e HAYYHBIX 0TYETOB,
ny0auKanui, npe3eHTauui




3narthb

OcCHOBHBIE METOIbI COOpa M aHAJIU3a UCXOAHBIX AAHHBIX MMPU MPOCKTHPOBAHUH JJICKTPOHHBIX MPUOOPOB, CXEM U YCTPOKCTB.
OCHOBHBIE METO/IBI CTATUCTHYECKOH 00paOOTKU JaHHBIX.

YMmeThb

IIpuMeHsATh METONBI aHANIN3a U MOACTUPOBAHUS DIEKTPHUECKUX ENel U y3JIOB aHAJIOTOBOH AJIEKTPOHUKH.

Baagern

Brnameer coBpeMeHHOH METpONOrHYecKOi 0a30i M3MEpEeHHs dJICKTPHUYSCKUX MapaMeTpoB M (Gu3Mdeckux BeawduH. Metogamu cbopa
M aHAJI13a MCXOIHBIX JaHHBIX.

IIK-3: Cnnoco6en pa3paﬁaTbIBaTb U AaHAJIU3UPOBATDH TEXHOJOTHYECKHNE MPOLUECCHI U3I0TOBJICHUSA yCTpOﬁCTB U YCTAaHOBOK
JICEKTPOHUKH U HAHOIJICKTPOHUKHA Pa3JITHYHOIO (l)yHKHl/IOHaJILHOFO Ha3SHaAYCHUA

IK-3.1. Pa3pabdaTbiBaeT TeXHOJIOTHYECKHE NPOLECCH] H3TOTOBJIEHUS] YCTPOHCTB H YCTAHOBOK YJIEKTPOHMKH 1
HAHOYJIEKTPOHHUKH PA3THYHOI0 (PYHKIHOHAILHOTO HA3HAYEHUS] HA OCHOBE 0a30BBIX TeXHOJIOTHYECKHX MPOLECCOB

3HaThb

OCHOBHBIE Y3JIbI aHAJIOTOBOW CXEMOTEXHHUKH W METOMBI MX pa3paOOTKH. YCJIOBHBIC rpaduueckiue 0003HAYEHUSI KOMIIOHEHTOB
AHAJIOTOBOM AJIEKTPOHUKH, OCHOBHBIE MapaMeTpbl KOMIIOHEHTOB aHAIOTOBOW 3IEKTPOHUKU. OCHOBHBIE DJIEMEHTHI CrieUUpHUKAINN K
KJI w3nenuii. OcHoBel nipoektupoBanus KJI.

Ymersn

PaboTtath B OCHOBHBIX CHCTEMAax 3JIEKTPOHHOTO MOJETHPOBAHMUSL.

IIpuMeHATh METOABI aHATKM3a M MOJCIUPOBAHUS DICKTPUYCCKHUX IICTICH M Y3JI0B aHAJIOrOBOW AIICKTPOHUKH.

Paborate co cnenuduKausaMy AIEMEHTOB C IENBI0 BEIOOpa COBPEMEHHOW AIIEMEHTHOH 0a3bl MPH KOHCTPYHPOBAHUHM W pa3paboTKe
YCTPOWCTB aHAIOTOBON JJIEKTPOHUKH.

CocTaBmsTh cienu(pUKaud K KOHCTPYKTOPCKON JOKYMEHTAIlMH M3AEIH.

Baanern

Brageer ocHoBaMu pa3pabOTKU KOHCTPYKIMA MPUOOPOB aHAIOTOBOW JJEKTPOHUKH, YCTPOWCTB AIIEKTPOHHBIX CPENICTB, B
COOTBETCTBUU C TEXHUUYECKUM 3aJaHHEM.

BrnameeT coBpeMEHHON METPOJIOrHYeCKON 0a30i M3MEpPEeHHUs dJICKTPHUYECKUX MapaMeTpoB M (HU3MIESCKUX BETHUHH.

B pe3ysabTare 0ocBOeHUSI AUCHMILIMHBI (MOAYJI5) 00yUaroMiics 10J5KeH

3.1 | 3narh:

3.1.1 | OcHoBHBIE METObI c60pa W aHaJIM3a UCXOAHBIX JAaHHBIX ITPU IMPOCKTHUPOBAHNUU 3JICKTPOHHBIX HpI/I60pOB, CXEM U
YCTPOMCTB.

3.1.2 | YcnoBHble rpadudeckne 0003HaYCHNST KOMIIOHCHTOB aHAJIOTOBOM AJICKTPOHHUKH, OCHOBHBIE ITAPaMETPhl KOMITOHCHTOB
AHAJIOr0BOI JIEKTPOHUKHU.

3.1.3 | OcHOBHBIE METO/IBI PacyeTa U IPOEKTUPOBAHUS JETAIEH, Y3]I0B U MOIYJIEH 3IEKTPOHHBIX CPEJICTB U U3ACIHH.

3.1.4 | Meroab! aHanu3a ¥ MOJCIUPOBAHUS YCTPOUCTB aHAIOTOBOH CXEMOTEXHUKH.

3.1.5 | OCHOBHBIE Y376l aHAJIOTOBOM CXEMOTEXHHUKH U METOIBI HX Pa3paOOTKH.

3.2 | YmeTh:

3.2.1 |PaboraTts B OCHOBHBIX CHCTEMAaxX 3JIEKTPOHHOTO MOJICIUPOBAHHUS.

3.2.2 | IlpuMeHATs METOABI aHAJIN3a U MOJEIIUPOBAHUS NEKTPUUECKUX LIEIeH U Y3JI0B aHAJIOTOBOM JIEKTPOHUKU.

3.2.3 [ Paborats co crieruuKanusaMy 3JIEMEHTOB C IIETBI0 BHIOOPa COBPEMEHHON 3JIeMEHTHON 0a3bl IPH KOHCTPYUPOBAHUHN U
pa3paboTKe yCTPOHCTB aHAIOTOBOM SJIEKTPOHUKH.

3.2.4 [ CocTaBiaTh cCieMU(HUKAIIMN K KOHCTPYKTOPCKOH JOKYMEHTAIN! W3IEIHIA.

3.3 | Baagern:

3.3.1 | Bmageet ocHOBaMH pa3pabOTKU KOHCTPYKIUH MPHOOPOB aHAIOTOBOW 3JICKTPOHHUKH, YCTPOMCTB IEKTPOHHBIX CPEIICTB, B
COOTBETCTBUH C TEXHHYECKUM 33TaHUEM.

3.3.2 | BrageeTr cOBpeMEHHOH METPOJIOTHUECKON 0a30i N3MEPEHNS IMEKTPHUCCKUX ITapaMeTpoB U (GU3HISCKUX BEIMIHH.
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4. CTPYKTYPA U COAEP/ KAHUE JUCIHUIIJIMHBI (MOJYJIS)
Kon HanmenoBanue pa3nesioB u tem /Buj 3anatus/ | Cemectp | YacoB | Kommeren- | JlutepaTypa dopma
3aHATHSA / Kypc IR704 0 KOHTPOJIS

Paznen 1. KoncrpyupoBanue u pa3padorka
npuOOPOB AHAJIOTOBOI IeKTPOHUKH

1.1 OneMeHTHI aHaJIOrOBOH NIeKTPOHUKH /Tema/ 7 0




1.2 Pesucrop, ycinoBHOe 0003HaueHUE, IK-1.1-3 JI1.1J11.2
(yHKIIHOHATIPHOE HA3HAYEHHE, OCHOBHBIC [K-1.1-y JI1.3J12.1
napaMeTpbl, HOMUHAJIBHBIN psifl, MAPKUPOBKA, I1K-1.1-B JI2.2J13.1
THUIIBI KOHCTPYKIWH, rabapuTHEIE pa3Mephl,
napasuTtHble napaMmeTpsl. Konaencarop, ycioBHoe
0003Ha4YeHNEe, OCHOBHBIC IIAPaMETPEI,

(yHKIIMOHATIPHOE HAa3HAUCHHE, HOMUHATLHBIN Psi,
MapKHUPOBKA, TUMBI KOHCTPYKLIUH U AUAIEKTPUKOB,
rabapuTHbIE pa3Mephl, Mapa3UTHbIE MapaMeTPhbI.
Criendprueckre mapameTphl AMEKTPOTUTHISCKUX
KOHJIeHCaTOpoB. /JIek/

1.3 Juonel, ocHOBHBIE TUTIBI, BAX, knaccuduxanus, IK-1.1-3 JIL.1J11.2
(YHKIMOHATBHBIC TPUMECHEHHS TUOAIA, IPUMEPHI [K-1.1-y JI1.3J12.1
CXEM BKJIIOUEHUS, OCHOBHBIE ITAPAMETPBI AUO/OB, I1K-1.1-B JI2.2J13.1
THUIBI KOpITycoB. [TocnenoBaTensHOe U
napajuiesIbHOe BKIIOYEHHUS TUOOB.

Crabunutponsl, THIeL, BAX, dyHKimoHamsHOE
Ha3HaYeHUE, IPUMEPBI CXEM BKIIIOUYCHUS,
OCHOBHBIE TTApaMeTpPhl CTAOMIINTPOHOB,
[0CJIeJ0BAaTEIbHOE BKIIOUEHHE.

Omnrronaps! - onpeesicHue U 00J1acTH
rcnonb3oBanusi. OCHOBHBIC TTApAMETPhI U
THUIIOBBIE CXEMBI BKJIFOUESHHUS ONTOMAp.
KoHcTpykTHBHEIE 0cOOCHHOCTH orrorap. /JIex/

1.4 BunonspHsie TpaH3UCTOPBI, OCHOBHBIE THUIIHI, IK-1.1-3 JIT.1JI1.2
00J1aCTH MCIIOJIH30BaHMSI, BXOIHBIE U BEIXOIHBIE [IK-1.1-Y JI1.3J12.1
XapaKTePUCTUKHU, OCHOBHBIE I1aPAMETPBI IIK-1.1-B J12.2]13.1
OUITOJISIPHOTO TPAH3UCTOPA, 00JIACTh Oe30MacHOM
paboThI, TUITBI KOPITYCOB, KOMILIEMEHTaPHOCTh
TpaH3ucTopoB. COCTaBHBIC TPAH3UCTOPHI
Hapnunrrona u luxnan.

MOSFET-TpaH3ucTopbl, TUIIBI, TPEUMYILIECTBA,
SKBUBAJICHTHBIC CXEMBI, TAPA3UTHBIE EMKOCTH
MOSFET-tpan3ucropa, 06JacTé HCIIONIb30BaHUSA,
OCHOBHbIE apaMeTpsl. [lapannensHoe
coenuHenne MOSFET-tpan3uctopos.
IGBT-Tpan3ucTopsl, 006JaCTH HUCIONB30BAHHUS,
SKBUBAJIEHTHAS! BHYTPEHHsISI CTPYKTYpA,
ocHoBHbIe napameTpbl. IGBT-moxynu.
TupucTops!, ocHOBHEIE THIIEL, BAX, obnactn
WCIONB30BaHUs, BHYTPEHHSISI CTPYKTYpa,
OCHOBHBIE ITapaMeTpHl.

/JTex/

1.5 IlepexonHbie MpoIEecch B IMHEWHBIX IK-1.1-3 JI1.1JI1.2
ANEKTPUIECKUX LETSIX. 3aKOHBI KOMMYTAIHH. [K-1.1-y JI1.3J12.1
IIpoueccrl 3apsiia AIEKTPUUECKON EMKOCTH 1 [K-1.1-B JI2.2J13.1
M3MEHCHHS TOKA Yepe3 UHIYKTHBHOCTb.

ITepexonusie mporeccsl B RC-tienu, RL-niemnn.

AUYX neneit. /Jlex/

1.6 U3zydenue nuHeiiHbIx neneit /J1a6/ IK-1.1-3 JI1.1J11.2

[K-1.1-¥y JI1.3J12.1
IK-1.1-B J12.2J13.1
[K-2.2-3
[K-2.2-y
I1K-2.2-B

1.7 CamocTosiTenbHas padoTa CTyJICHTOB 110 TEME IK-1.1-3 JIT.1JI1.2

"OneMeHTHI aHaJIoroBoit nekTpoHuku" /Cp/ IIK-1.1-¥y JI1.3J12.1
I1K-1.1-B JI2.2J13.1
IK-2.2-3
MK-2.2-y
IIK-2.2-B
1.8 Kackan ¢ obmm smurrepom /Tema/




1.9 Cxema ¢ 00IIM SMUTTEPOM - IPUHIUIHATbHAS IK-1.1-3 JI.1J11.2
cXeMma, SKBUBaJIeHTHas cxeMa. [lepegarounas [K-1.1-y JI1.3J12.1
XapaKTepPHCTUKA CXEMBI. Y CUJIEHUE 110 I1K-1.1-B JI2.2J13.1
HaNPsDKEHUIO0, BXOTHOE M BBIXOIHOE
CONPOTHUBJIEHUE CXEMBI B PEXKHME MaJIbIX
curHasioB. Cxema ¢ o6mum smurtepom ¢ OOC —

OCHOBHBIE COOTHOIIICHUS, TIepeJaTOYHAs

xapakrepuctaka. CpaBHEHHE CO cXeMoit 6e3

OTpHIIaTENbHON 00paTHOI cBs3u. YacToTHO-

3aBHCHMasl OTpUIAaTeIbHAs 0OpaTHAs CBS3b,

CXEMOTEXHHUECKHE BAPUAHTHI Pealn3alu

yactoTHO-3aBUcUMOi OOC. YactoTHas

XapaKTepUCTUKA U BEPXHsIsl paHUYHAs

gactota /Jlex/

1.10 Kackan nepemennoro Toka ¢ O3 /J1a6/ MK-1.1-3 JI.1J11.2

[K-1.1-y JI1.3J12.1
I1K-1.1-B JI2.2J13.1
MK-2.2-3
MK-2.2-y
IIK-2.2-B

1.11 CamocTosiTenbpHas padboTa CTYJACHTOB 110 TEME IK-1.1-3 JIT.1JI1.2

"Kackaz ¢ oomim smutrepom” /Cp/ IK-1.1-y JI1.3J12.1
IK-1.1-B J12.2713.1
[K-2.2-3
[K-2.2-y
IIK-2.2-B

1.12 Kacxkan c obmieit 6a3oit /Tema/

1.13 Cxema ¢ o01ieit 6a30ii - NpUHIMITHAIBHAS CXEMa, I1K-1.1-3 JI1.1 J11.2
SKBUBaJIEHTHAs cxema. [lepenaTounas [K-1.1-y JI1.3J12.1
XapakTepHucTHKa cxeMbl. KoahdunmenT ycunenns IIK-1.1-B JI2.2713.1
10 HAMPSDKEHUIO, BXOAHOE M BBIXOJHOE
COIPOTHUBJIEHUE CXEMBI B PEXKHUME MaJIbIX
curHasioB. Cxema ¢ o6mum amurrepoM ¢ OOC —

OCHOBHBIE COOTHOIIICHUS, IEPEJaTOTHAS
xapakrepuctika. /JIex/

1.14 CamocTosiTenbHas padoTa CTYJACHTOB 110 TEME IK-1.1-3 JIT.1JI1.2
"Kackap ¢ obmeit 6azoit" /Cp/ IK-1.1-y JI1.3J12.1

IK-1.1-B J12.2713.1
[K-2.2-3
[K-2.2-y
TIK-2.2-B

1.15 Kackan ¢ 00mmM KOJUIEKTOPOM, IBYXTaKTHEIE
yeunutenu /Tema/

1.16 Cxema ¢ 00IIMM KOJJIEKTOPOM (SIMHUTTEPHBII [K-1.1-3 JI.1J11.2
TIOBTOPHTEITh) - IPUHIUTTHATILHAS CXeMa, [K-1.1-y JI1.3J12.1
SKBUBAJIEHTHas cxeMa. [lepenaTounas IIK-1.1-B JI2.2J13.1
XapaKTepPUCTUKA CXEMbl. XapaKTePUCTUKU CXEMBI C
OOLIMM KOJUIEKTOPOM, JIOMONTHUTEIIBHBIM
HNCTOYHUKOM OTPHUIIATEIIFHOTO HAIIPSDKCHUS
nutanus. KosgduimenT ycunenus mo
HaNPsDKEHUIO, BXOJHOE U BBIXOTHOE
COIPOTHUBJIEHUE CXEMBI B PEXHUME MaJIbIX
CUTHaJIOB.JIBYXTaKTHBIN KacKaJ Ha
KOMITJTAMEHTapHOM SMHTTEPHOM ITOBTOPHTEIIE.

OcobeHHOCTH pabOThl BHIXOJHBIX KACKalO0B.

OHepreTUYecKue IMoKa3aTeI KackamaoB. PexiMer

paboThI KacKa 0B ycuiuTeneil MomHocTH. /JIex/

1.17 Ycunutenu morHoctH /J1a6/ M[K-1.1-3 JI.1J11.2

[K-1.1-y JI1.3J12.1
IK-1.1-B J12.2J13.1
MK-2.2-3
[K-2.2-y

I1K-2.2-B




1.18 CamocrosiTensHas paboTa CTyJEHTOB MO TeMe IK-1.1-3 JI1.1J11.2
"Kackaz ¢ 00IIMM KOJUIEKTOPOM, IBYXTAKTHBIE [K-1.1-y JI1.3J12.1
yemmmtenu" /Cp/ IK-1.1-B J12.2713.1

IK-2.2-3
IK-2.2-y
I1K-2.2-B

1.19 JuddepennmanpHeiii kackan /Tema/

1.20 Cxemsbl muddepeHInanbHbIX KacKa0B. M[K-1.1-3 JIT.1JI11.2
Cunodasubiii v quddepeHInaNIbHbINA CUTHATBL. [K-1.1-y JI1.3J12.1
Ilepenarounble XapaKTepUCTUKU I1K-1.1-B JI2.2J13.1
T PepeHINATEHOTO YCHITHTEIS Ha N-p-n
Tpan3uctopax. [TapameTpsl Kackajaa uis
cuH(pa3Horo u Au(pGHepeHINATBHOIO CUTHAIOB.

XapaKTepUCTHKH JJIs OOJIBIIOrO CHTHAA.
HecumMeTpuuHsIii pexumM padoThI
nuddepennnansHoro yeunurens. /Jlex/

1.21 CamocTosiTenbHas padoTa CTYJACHTOB 110 TEME IK-1.1-3 JIT.1JI1.2
" Inddepenmanpabiii kackan" /Cp/ IK-1.1-¥ JI1.3J12.1

IK-1.1-B J12.2713.1
IK-2.2-3
IK-2.2-y
TIK-2.2-B

1.22 OnepalMOHHBIEC YCUIIUTENN U CXEMBbI HA OCHOBE
OV /Tema/

1.23 OnpeneneHue OnepauroHHOr0 YCUIIUTENS. [K-3.1-3 JI.1J11.2
VYcnoBHbIe 0003HaUeHUS U Kitaccudukanusa OY. [IK-3.1-y JI1.3J12.1
OkBuBaneHTHas cxema OY. BHyrpeHHss IK-1.1-3 JI2.2J13.1
ctpykrypa OY. OcHoBHbIe mapameTpsl OVY. IK-1.1-¥
oTpHUIaTeNbHas 0OpaTHas cBs3b B cxeMax OY. AUX [K-1.1-B
OV c obpatHoii cBsI3bI0 1 Oe3 Hee. OCHOBHBIE
cxemsl BkroueHust OY. IHBepTHPYOLIHH,

HEMHBEPTHUPYIOLIUH U TU(depeHIInaIbHbII

yemutens. CXeMBI, TapaMeTphI |

XapaKTepHCTHKH. TpeOoBaHMA K IIEMEHTaM [eIH

OC. Tums! onepanoHHbIX yeunuteneit. CrocoOs!

3aIIUTHI ONEPAIIMOHHBIX YCHIIUTEINCH.

MaremaTrdeckue (GYHKINH Ha OIEPAlHOHHBIX

yeunutensix. IHBepTupyomuil cymmarop,

HEHHBEPTHUPYIOLIUH CyMMATOp, BEIYUTATEIh

(muddbepeHnranbHbIA yemmTens). MHTerpatop u

muddepernuarop Ha OY. OMHOMOTYIIEPHOTHBIE U

JByxnonynepuoaHsie BempsiMuTeny Ha OY.

ITukogsrii nerexrop Ha OY. [Tutanue OY.

MHCcTpyMEHTaIBHBIN YCUIUTEND HA

onepanuoHHOM ycmuTene. CXeMsl

(doroanexrpuyeckux m3mepenuit Ha QY. /Jlex/

1.24 HccnenoBanue onepanvoHHbIX yeunuteneit /J1a6/ I1K-3.1-3 JIT.1J11.2

IK-3.1-y JI1.3J12.1
[1K-3.1-B J12.2J13.1
IK-1.1-3
MK-1.1-y
IK-1.1-B

1.25 CamocTosTenbHas paboTa CTyJICHTOB 110 TEME [K-3.1-3 JIT.1JI1.2
"OnepaloHHble YCUIUTEIN U CXEMbI HA OCHOBE MK-3.1-y JI1.3J12.1
ovy" /Cp/ I1K-3.1-B J12.2J13.1

IK-1.1-3

IK-1.1-y

IIK-1.1-B
1.26 DJNEKTPOHHBIE KJIFOYH HA OCHOBE OUITONISIPHBIX

TPaH3UCTOPOB. DIEMEHTHI TPAH3UCTOPHO-
TpaH3UCTOpHOM oruxu /Tema/




1.27 KnroueBoii pexxuM paboTel OUIONSPHOTO IK-1.1-3 JI1.1J11.2
TpaH3UCTOpa. Y CIIOBUS paObOThI OUITOIAPHOTO [K-1.1-y JI1.3J12.1
TPaH3UCTOpa B KII04YEBOM pexume. Ilepexonubie I1K-1.1-B JI2.2J13.1
TIPOIIECCHI B KIIF0YE HA OUTIONSPHOM TPAaH3UCTOPE.

MeToibl OBBILIEHUST OBICTPOIEHCTBUS
TPaH3UCTOPHOI'O KJIK0Ua — YCKOPSIOLIasi EMKOCTb,
HeNWHeiHass oOpaTHas CBsI3b. PasHOBHIHOCTH
TPaH3UCTOPHBIX KITIOUEH Ha OUTIOISAPHBIX
TPaH3UCTOpaX. DIEMEHThI TPAaH3UCTOPHO-
tpan3ucTopHoi noruku (TTJI, TTJILI). /JTex/

1.28 HccnenoBanre HaCHIIIEHHOTO TPAH3UCTOPHOTO IK-1.1-3 JIT.1JI1.2
KIII04Ya Ha OUIonspHOM TpaH3uctope. /J1a6/ IK-1.1-¥y JI1.3J12.1

I1K-1.1-B JI2.2J13.1
IK-2.2-3
MK-2.2-y
IIK-2.2-B

1.29 CamocTosTenbHas paboTa CTyASHTOB 110 TEME [K-1.1-3 JI.1J11.2
"DIEKTPOHHBIC KIFOYM Ha OCHOBE OUTIONISIPHBIX [K-1.1-y JI1.3J12.1
TPaH3UCTOPOB. DIIEMEHTBI TPAH3UCTOPHO- IIK-1.1-B J12.2713.1
TpaH3ucTopHO oruku" /Cp/ IK-2.2-3

[K-2.2-y
I1K-2.2-B
1.30 OJNEKTPOHHBIE KUY Ha II0JIEBBIX TPAH3UCTOPAX.
Onementsl KMOIT noruxu /Tema/

1.31 KiroueBoii pexxum paborst MOSFET-Tpansucropa. [K-1.1-3 JI.1J11.2
ITepexonHbie mporecch B cxeMe KiIro4a Ha [K-1.1-y JI1.3J12.1
MOSFET-tpan3ucrope. MoUIHOCTb OTEPH NPU [IK-1.1-B JI12.2J13.1
KIIFOueBOM pexxnme paborst MOSFET-

TpaH3UCTOpa. THIIOBBIE CXEMBbI YIIPABICHHUS
mommHbeiME MOSFET- Tpan3ucropamu.
Kommnemenrtapaast MOII noruka (KMOIT).
[lepenarounas xapaKTepHUCTHKA JIOTUIECKOTO
KMOII snementa HE. KMOII snement U-HE,
MNJIN-HE. Cepun u cemeiicTBa JOrHYeCKUX
KMOII (CMOS)-mukpocxem /JIex/

1.32 HccnenoBanue kiroyeil Ha mojaeBoM MK-1.1-3 JI.1J11.2

TpausucTope. /J1ab/ IK-1.1-y JI1.3J12.1
IK-1.1-B J12.2J13.1
MK-2.2-3
[K-2.2-y
I1K-2.2-B

1.33 CamocTosTenbHas padoTa CTyJACHTOB 110 TEME IK-1.1-3 JIT.1JI1.2
"OneKTpOHHbBIE KITFOYX Ha MOJIEBBIX TPAH3UCTOPAX. [K-1.1-y JI1.3J12.1
Onements KMOII noruxu" /Cp/ IIK-1.1-B JI2.2J13.1

[1K-2.2-3
[K-2.2-y
[IK-2.2-B
1.34 PenakcalluoHHBIE CXEMBI, TE€HEPATOPBI CUTHAJIOB.
HuTerpanbHble TaiMepsl /Tema/

1.35 Bupl penakcalioHHBIX CXeM: OUCTaOMIbHAS, IK-1.1-3 JIT.1JI1.2
MOHOCTaOWIIbHAS, ACTA0MIIbHAS PETTaKCAMOHHBIE [K-1.1-y JI1.3J12.1
cxeMbl. PertakcalinoHHbIe cXeMbl Ha TPAH3UCTOPAX: TIK-1.1-B JI2.2J13.1

RS-tpurrep, tpurrep llImurra, oqHOBUOpaTOp,
MYIBTHBHOpaTop. PenakcanmoHHbIe CXeMBI Ha
JIOTHYECKHX dIIeMeHTax. MynbTUBHOpaTOp Ha
ocHoBe Tpurrepa llImurra. Komnaparop —
onpeieneHne, napaMeTpsl, BHyTPEHHSIS
cTpykrypa. [[Byxnoporossiii kommnapartop. Tpurrep
IIImuTTa HAa KOMIapaTopax: UHBEPTUPYIOLUM U HE
uHBepTUpyromui tpurrep llImurra.
[permuonnstii Tpurrep Imutra. /Jlex/




1.36 BHyTpeHHs CTPyKTypa U (QyHKI[HOHAJIbHAS CXeMa IK-1.1-3 JI1.1J11.2
W Ha3HAYCHHE BBIBOJIOB MHTETPAJILHOTO TaiiMepa [K-1.1-y JI1.3J12.1
NESS55. Cxema v ipUHIHIT paOOThI [IK-1.1-B JI2.2J13.1
OJHOBHOpaTOpa HA OCHOBE MHTETPATLHOTO
taiimepa NE555. Cxema u npuHUIMn paboTsl
MYJIBTHBHOpATOpa Ha OCHOBE MHTETPAIEHOTO
taiimepa NE555. Pacuer napamerpos RC-nenouku
TaliMepa. brucrabunbpHas cxeMa Ha OCHOBE
uHTEerpanpHoro taitmepa NE5S55. Cxema
ABTOKOJIEOATETFHOTO MYJIBTHBHOpaTOpa C
HE3aBUCHMOI YCTaHOBKOH JIMTEIBHOCTH U
YacTOTHl UMITYNIbCOB. CXeMa aBTOKONeOaTeTLHOro
MYJIBTHBHOpATOpa C PEryIMpPOBKONH KOIPPHUIIHEHTA
3aronHeHns. CxeMa yIBOCHUS HANPSDKSHUS 1
HCTOYHHUKA OTPULIATETILHOTO HAMPSDKEHHS Ha
OCHOBE MHTErpajibHOro taitmepa NE555.

MHorortakTHble TaiiMepsl. [lapaMeTpsl 1 THIIBI
TaiimepoB. /JIex/

1.37 I'enepaTopbl cUrHaJIOB Ha OCHOBE MHTETPAJIbHBIX MK-1.1-3 JI.1J11.2

mukpocxem OVY. MuTerpanbhbie Talimepsr /J1a6/ I[K-1.1-y JI1.3J12.1
IK-1.1-B J12.2J13.1
MK-2.2-3
[K-2.2-y
I1K-2.2-B

1.38 CamocTosiTenbHas padoTa CTyJACHTOB 110 TEME IK-1.1-3 JIT.1JI1.2
"PenakcalluOHHBIE CXEMBI, T€HEPATOPbl CUTHAJIOB. IK-1.1-¥ JI1.3J12.1
WnterpanbHble TaiMeps” IIK-1.1-B J12.2]13.1
10 [1K-2.2-3

/Cp/ [K-2.2-y
IIK-2.2-B

1.39 Amnanorossle KoMMyTaTops! /Tema/

1.40 Mexannueckue kKoMMyTaTopbl. KomMmyTtaTtopsl Ha [K-3.1-3 JI.1J11.2
NIOJIEBBIX TPAH3UCTOPAX, [10CIEJ0BATEIbHbBIE IK-3.1-y JI1.3J12.1
KoMMyTaTops! Ha moneBeix MOSFET [1K-3.1-B J12.2J13.1
TPaH3UCTOpPaX. AHATIOTOBBIC MYJIbTHUILIICKCOPHI. IK-1.1-3
IIpuMeHeHMs aHATIOrOBBIX KJItOuei U IK-1.1-¥
MynbTUILIekcopos. Onropene ¢ MOII- IIK-1.1-B
TpaH3UCTOpaMH. XapaKTEPUCTUKH aHAIOTOBBIX
kommytatopoB. UnTerpansasie MEMS-

KOMMYTAaTOPBI, MEXaHNIECKOE YCTPOHUCTBO,
TUNWYHAS (YHKIHOHANBHAS CTPYKTYpa U
napametpsl RF-MEMS-kommyTaTopa. /JIex/

1.41 CamocTosiTenbHas padoTa CTYJACHTOB 110 TEMe I1K-3.1-3 JIT.1JI1.2
" AHasTOrOBBIE KOMMYTaTOphI" /Cp/ [K-3.1-yY JI1.3712.1

IK-3.1-B J12.2713.1

1.42 Ananoro-nudpoBsle mpeodpa3zoBaTeH.
udpoananorossie mpeodpaszobarenu /Tema/

1.43 TIpuHIUIB aHATOro-IIM(POBOrO MPeodpa3OBaHUS IK-1.1-3 JIT.1JI1.2
— mapaJuieJIbHBINA, METOJT B3BEIIMBAHNUS, METOT [IK-1.1-Y JI1.3J12.1
cuera. AHanoro-uugpoBkie Mpeodpa3oBaTeny — TIK-1.1-B JI2.2J13.1

onpeaenenue. ALII ¢ nmapannenbHbIM
peoOpa3oBaHUEM, ITOCIIEJ0BATENBHO-
napayiensHbiii AT ALTT, ocHoBaHHBIN Ha
METO/Ie B3BEIINBAHUS, IOPa3PsIHOE B3BELINBAaHNE
- CTpYKTypHast cxema nporecca. AT,
OCHOBAHHBII Ha METO/IE B3BCIIIMBAHIIS.
Komnencammonnsiit AT (cnemsmii ALIT),
ALIT o MeTony nua000pa3HOro HaNpPsKEHUS,
AIIII mo MeTomy BOMHOTO HHTETPUPOBAHUSL.
IMapametpsr ALII. Yactora mpeodpa3zoBaHus U
paspeuienue st pa3nuunbix TunoB AL /Jlex/




1.44 IMpuHIMIB TUPPOOAHATOrOBOTO MPeodpa3oBaHHUS: 7 2 IK-1.1-3 JI1.1J11.2
napajuiesibHOe peodpa3oBaHue, MopaspsIHoe [K-1.1-y JI1.3J12.1
ypaBHOBeIINBaHMe, MeTox cuera. O0o0meHHas I1K-1.1-B JI2.2J13.1
knaccugukanms LIAIL [Mapamnensasie AL
LAIT ¢ nepexmoyaTeasiMi U MaTpULeH
noctostHHOro umneaanca (marpuna R-2R), HAII ¢
CYMMHPOBaHHEM HAINPSHKSHUH - IIUPPOBOI
norernuromeTp. LJAIT ¢ cymmupoBanuem
HaNpsDKEHUH Kak OCHOBa MHOropa3psaHbix LIAIL
ITocnenoBatensubie LHAIL LIAII ¢ mmmpotHO-

AMIYIBCHON Monysiiuei. Curma-nensta-LAIL
MIPUHLMI CUTMa-JebTa-Moaysiun. [lapamerpol
ITATL. /JIex/

1.45 CamocTosTenbHas padoTa CTyJACHTOB 110 TEME 7 5 IK-1.1-3 JIT.1JI1.2
" AHastoro-nu(poBsie Mpeodpa3oBaTEH. [K-1.1-y JI1.3J12.1
Hudpoananoroseie mpeodpazosarenu” /Cp/ TIK-1.1-B JI2.2J13.1

[1K-2.2-3
[K-2.2-y
[IK-2.2-B
1.46 Koncynpranus mo aucuumnuae /MKP/ 7 0,35 M[K-1.1-3 JI.1J11.2
[K-1.1-¥Y JI1.3J12.1
IK-1.1-B J12.2J13.1
1.47 Koncynbramus nepen sx3amerom /Kuc/ 7 2 IK-1.1-3 JI1.1JI1.2
[K-1.1-y JI1.3J12.1
I1K-1.1-B JI2.2J13.1

1.48 CamocTosiTenbHas padboTa nepen 7 37 IK-1.1-3 JIT.1JI1.2

IK3aMEHOM /DK3aMeH/ IK-1.1-y JI1.3J12.1
IK-1.1-B JI2.2713.1

1.49 DK3aMeH Mo AUCUUILTUHE /JK3aMeH/ 7 7,65 M[K-1.1-3 JI.1J11.2
[K-1.1-¥Y JI1.3J12.1

IK-1.1-B J12.2J13.1

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIHUIIJIMHE (MOAYJIIO)

«OrneHOYHbBIC MaTepHANTbl IPUBECHBI B IPHIIOKEHUH K pabodeli mporpaMMe JUCIUILIHHE (CM. JOKYMEHT « OleHOUHBIE MaTepHabl
MO JUCHUIINHE «DIEKTPOHHBIE LIETTH»)

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHas JIMTepaTypa

No ABTOpBI, COCTABUTENIN 3arnaBue WsnarensctBo, | KommuectBo/
rox Ha3BaHUE
3BC

JI1.1 | bopucosckuii A.Il., DNEKTPOHHBIE IIETIH U MUKPOCXEMOTEXHHKA : METOJ. yKa3. K J1a0. Ps3ans, 2012, , 1
Kpyrnos C.A. paboram 47 c.

JI1.2 | Vappux, Turne, [MonynpoBoanukoBas cxemorexHuka. T.I Caparos: 978-5-4488-
Kpucrod, llenxk, IIpododpazosa |0052-8,
Kapabamres, . C. Hue, 2019, 826 | https://www.i

c. prbookshop.r
1/88003.html

JI1.3 | Vaepux, Turne, [TonynpoBogHuKoBas cxemorexHuka. T.11 CapatoB: 978-5-4488-
Kpucrod, llenxk, IIpodobpazosa |0059-7,
Kapabamres, . C. Hue, 2019, 940 | https://www.i

c. prbookshop.r
u/88004.html
6.1.2. JlonosiHuTeE/IbHAS JIUTEpATYypa
No ABTOpBI, COCTAaBUTENN 3arnaBue UznarenbctBo, | KommuectBo/
roj Ha3BaHUE

ObC




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
rojx Ha3BaHUE
3BC
JI2.1 | Bomnouu I'.1. CXeMOTEeXHHKa aHAJIOrOBBIX M aHAJIOrO-IIU(POBBIX AMEKTPOHHBIX | M.:Jloneka- 5-94120-074-
YCTPOMCTB XX1, 2005, 9,1
528c.
JI2.2 | Omaguuit }O0.0., Ananorosas u uudponas smexrponuka(llonnsiii kypce) : M.:Topsiuas 5-93517-002-
I'nmynxun O.I1., T'ypoB | Yue6.ai1s By30B JIUHUS- 7,1
AN. Tenexom, 2000,
768c.
6.1.3. MeTroanueckue pa3padoTku
Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommdecto/
rox Ha3BaHUE
ObC
JI3.1 |bsictpoB 0.A,, DJEKTPOHHBIE ENH U MUKPOCXEMOTEXHHKA : Y4eO. 1715 By30B M.:Beicuik., | 5-06-004040-
Muponenko N.T. 2002, 384c. 2,1

6.3 l'[epe'lem, nporpaMMHoOro obecneuyeHus: U HH(])OI)MEIIII/IOHHI)IX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeveHnb JUIIEH3HOHHOTO U CBOOOHO PACIPOCTPAHAEMOr0 MPOrPaMMHOI0 o0ecneyeHusl, B TOM YHucJIe
0Te4eCTBEHHOI0 MPOU3BOCTBA

HaumeHoBaHue Onucanne

OmneparmonHas cucrema Windows

KOMMCP‘ICCK&S{ JIMICH3UA

Kaspersky Endpoint Security

KOMMGp‘IeCKaﬂ JIMICH3UA

Adobe Acrobat Reader Coboanoe 1O
LibreOffice Csob6oxuoe ITO
OpenOffice Csob6onuoe ITO
Chrome Csob6onnoe ITO
7 Zip Csob6onnoe ITO
Micro-Cap 8 CoOoguoe 1O

OnepanuonHas cuctema Windows XP

Kommepueckas nuueH3us

6.3.2 TlepevyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIITUHBI (MO YJIS)

214 naGopatopHblid KoOprmyc. ydeOHas ayquToOpus I MpoBeacHUs ydeOHbIX 3aHsaTuid. CrenuanusupoBaHHas mebenb (60
[10Ca/I0YHBIX MECT), MATHUTHO-MapKepHas focka. Mynbtumenua npoekrop, 1 skpas. I1K.

109 mabopaTopHBIH Kopryc. ydeOHas ayauTopHs A NMpOBeAeHWsS y4eOHBIX 3aHATHH CrenmanmsupoBaHHas Mmeberms (60

2 MIOCAJJOYHBIX MECT), MAarHUTHO-MapKepHas Jocka. MynbTuMenua nmpoekTop, 1 sxpan. ITK.

216 nabopaTOpHBIA KOpmyc. yueOHas ayaMTOpus AJsl MpoBeleHHs y4eOHBIX 3aHATHH. CrenuanusupoBaHHas Mebenb (26
3 MOCaJIOUHBIX MecTa). YueOHo-abopaTopHble cTeHabpl, RLC wmetper VC 9808, reneparopsl curHamoB GRG-3015,

rereparopsl [6-46, ociuiorpadsr Rigol 1042c.

103 mabopatopHbIf KopImyc. ydeOHas ayaMTOpHs AN IPOBEACHHS YJIeOHBIX 3aHATHH, KOMITBIOTEPHBIH Kilacc
4 CrenmanusupoBanHas MeOenb (24 mocaloyHBIX MECTa), MarHUTHO-MapKepHas Jocka. MynbTHMeIHa MpoeKTop, 1 skpaH.

IIK. Bo3MOXXHOCTh HOIKIIOYCHMS K ceTd MHTepHeT M o0ecliedeHHeM JOCTyla B JICKTPOHHYI HH(OPMALUOHHO-
obpasoBarensHyto cpeny PITPTY

8. METOAUNYECKHE MATEPHAJIBI 11O JMCIIMITJIMHE (MO VYJITO)

Onepaton-200 000 "KoMAaHus—TeHzop"
— L

< i 1
Meronnueckoe obecrnieueHne JUCHUITITIMHBI MTPUBEACHO B IPHUJIOKCHUH K pa60!{en nporpaMme IUCHUTIIMHBI (CM. JOKYMCHT
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