MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EJEPALIMNA

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO’)KETHOE OBPA30OBATEJIBHOE
VYPEKXJIEHUWE BBICHIEI'O OBPA3OBAHUS
"PSI3AHCKHNU I'OCYIAPCTBEHHBIN PAINOTEXHUYECKNI YHUBEPCUTET
MMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXAIO
3aB. BeIIyCKaroMIei kadeapbl

CxeMoOTEeXHHKA

paboyasi mporpaMma AUCHMUILUIMHBI (MOTYJIs)

3akperuieHa 3a kadeapoi IIpoMbIlIeHHOI 3JIeKTPOHUKH
YueOHbII 1aH 11.03.04_26_00.plx

11.03.04 DnexkTpoHHKa 1 HAHORIIEKTPOHUKA
Kamnpuxarus O0axayiaBp
®dopma o0yueHus o4yHas
OO611ast TPyA0EMKOCTh 33ET

Pacnpene.ﬂelme YacoB TUCHHUIVIMHBI 110 cCeMecTpam

Cemectp
(<Kypc>.<Cemectp 6(3.2)
Ha Kypee>) Uroro
Henens 16
Bun 3ansaTmit vII PII vl PIT

Jlexuuu 32 32 32 32
JlabopaTopHsle 16 16 16 16
Wnas KoOHTaKkTHAs 0,25 (0,25 (0,25 [0,25
pabora
Uroro ayn. 48,25 | 48,25 | 48,25 | 48,25
KonraktHas pabora |48,25 | 48,25 | 48,25 | 48,25
Cam. pabora 51 51 51 51
Yacel Ha KOHTPOJIb 8,75 18,75 |8,75 |8,75
Hroro 108 108 108 108

r. Pa3ann



IIporpammy coctaBu(n):

K.m.n., ooy., Cysopog J[mumpuii Braoumuposuu

Pabouas mporpamMma JUCIUTUTAHBI
CxeMOTeXHHKA

paspabotana B coorBercTBHH ¢ ®T'OC BO:

®I'0OC BO - 6akanaBpuar no HarmpasieHuto noarotoBku 11.03.04 DnekTpoHuKa U HAHOANEKTPOHUKA (TIpuka3 MUHOOpHAYKH
Poccun ot 19.09.2017 1. Ne 927)

COCTaBJICHAa Ha OCHOBaHUH y4eOHOTO IITaHa:
11.03.04 DnekTpoHUKa U HAHODJIEKTPOHHKA
YTBEP>KACHHOTO YYEHBIM COBETOM By3a OT 24.04.2026 mporokon Ne 10.

Pabouas nporpamMma omo0peHa Ha 3acefaHuH Kadeaps

IIpombIlIeHHOM 3/1eKTPOHUKHU

[Iporokon ot 21.05.2026 T. Ne 11
Cpok getictBus nporpaMmsl: 2026-2030 yu.r.
3aB. xadenpoit Kpyrinos Cepreit AnekcaHIpoBHY



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma repecMoTpeHa, o0CykaeHa U 0100peHa [uis
ucronuerus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IIpomMbINLTIEeHHOH YTIEKTPOHUKHA

[Iporokom o 2027 . Ne

3aB. kadenpoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouast mporpamma mepecMoTpeHa, 00CcykKaeHa | 0J00peHa IS
ucrnonHenus B 2028-2029 yuebHoM roay Ha 3aceganun Kadeapol
IIpombIlLIeHHOH 3/1eKTPOHUKHU

[Iporokomn o 2028 . Ne

3aB. kadenpoi

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma repecMoTpeHa, 00CykaeHa U 0100peHa uis
ucronuerus B 2029-2030 yueOHOM roay Ha 3aceIaHuy Kadeapsl
IIpomMbINLTIEHHOH JJTeKTPOHNUKHA

[Iporokom o 2029 . Ne

3aB. kadenpoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Paboyas mporpaMma mepecMoTpeHa, 00CyKIeHa 1 000peHa IJIst
ucnonaenus B 2030-2031 yue6HOM roay Ha 3acegaHun Kadeapnl

IpoMbiIeHHOM 31eKTPOHUKHU

[Iporokom o 2030 r. Ne

3aB. kadenpoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienpro ocBoeHMS TUCIUIIIHHEL «KOHCTpyHpoBaHKe u pa3padoTka MpuOOPOB aHATIOTOBOH IEKTPOHUKIY» SBIIACTCS
(dhopmupoBaHHe y OyAyIIMX CHENHUANUCTOB 3HAHUN U IPAKTUYECKUX HABBIKOB B 00JIaCTH pa3pabOTKU M BHEIPEHUS
YCTPOMCTB aHAJIOrOBOH CXEMOTEXHUKH C LIEJIBIO TOCIIEAYIOIIET0 H3yIEeHNs IUKIIA PO(eCcCHOHAIBHBIX AUCIHUILINH 110
HanpasieHuto noarorosku 11.03.03 — "KoncTpyupoBaHue 1 TEXHOJIOTUS JIEKTPOHHBIX CPECTB".

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (pasaen) OII: | 51.B

2.1 | TpeGoBaHuS K MpeIBAPUTEIbLHOIl MOATOTOBKE 00YYaIOIIEerocs:

2.1.1 | OcBoeHME TUCHMILTHHBI 0a3UpyeTcsl Ha 3HAHHAX, MTOTyYECHHBIX B XO/1€ U3YUCHUS CIICAYIOMMX AUCIUIUINH: «Du3nkay,
«Matematuka», «Mapopmarika», «TBepaoTenbHas SIeKTpOHNKaY; «[lakeTs! mpruKIafHEIX IporpaMm», « Teoperndaeckne
OCHOBBI JIEKTPOTEXHUKI.

2.2 | JucuMminHbl (MOAYJIN) M NPAKTHKH, AJ151 KOTOPbIX OCBOEHUE TAHHOH JUCHHILUIMHBI (MOAYJIfA) HEOOX0AMMO KaK
npealiecTBYIOLIEE:

2.2.1| Korctpynpoanue u pa3paboTka npruOopoB H(POBOH AIEKTPOHUKH

2.2.2 | BelmonHeHNE | 3aIiTa BBITYCKHOH KBaTH(HUKAIMOHHON paboTHI

2.2.3 | KoHcTpyrpoBaHHUe U pa3padoTKa CUCTEM JICKTPOHHON ONTUKH

2.2.4 | llpeanurioMHas IpakTUKa

2.2.5| Macc - crieKTpOMETpHsl B OPraHUYECKONH XUMUHU

2.2.6 | CoBpemenHsle TexHosnoruu MEMS KoMITOHEHTOB

3. KOMIETEHIIMUA OB VYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUATLINHBI
(MOJLYJIS)

IIK-1: CnnocoGeH cTpouTh puznyeckne 1 MaTeMaTH4eCKHe MOJe/JH NPUOOPOB, CXeM, YCTPOHCTB U YCTAHOBOK JIEKTPOHUKHU
U HAHOI1EeKTPOHHKHU PAa3JUYHOro GyHKIMOHAIBHOI0 HA3HAYEHHS, HCIO0Ib30BATh CTAHAAPTHBIE MPOrPAMMHBIE CPE/ICTBA
HX KOMIILIOTEPHOr0 MOJ¢TMPOBAHNS U MIPOBOJUTL AHAJIU3 Pe3yJIbTATOB

IIK-1.1. IIpoBoauT MoeIMPOBaHNE U HCCJIEA0BAHNA (PYHKIHOHAIBLHBIX, CTATHYECKHX, IHHAMHY€CKHX, BDEMEHHBIX,
YACTOTHBIX XaPAKTePHUCTUK NPHOOPOB, CXeM, YCTPOHCTB U YCTAHOBOK JIEKTPOHMKH U HAHO3JIEKTPOHUKH PA3JIMYHOr0
(yHKIHOHATLHOrO HA3HAYCHUS

3HaTh

OCHOBHBIE Y3JIbI aHAJIOTOBOM CXEMOTEXHUKH M METOABI X Pa3pabOTKH. Y CIOBHBIE Tpadudeckre 0003HAUeHHs KOMIIOHEHTOB
aHaJIOroBOM AIEKTPOHUKH, OCHOBHBIE TTAPAMETPhI KOMIIOHEHTOB aHAJIOTOBON AMEKTPOHUKH.

OCHOBHBIE METO/IBI pacdeTa M MPOCKTHPOBAHMUS JeTallel, Y3I0B M MOYyJIeH 3JIEKTPOHHBIX CPEACTB M M3/ICIHI.

Mertonpl aHanu3a U MOAEIUPOBAHHS YCTPOUCTB aHATIOTOBOI CXEMOTEXHUKH.

Ymern

PaboTaTh B OCHOBHBIX CHCTEMaX 3JIEKTPOHHOTO MOJAEIHPOBAHMS.

[IprMeHATh METOBI MOJISITPOBAHMS HIEKTPUIECKHX IIETIel U Y3II0B aHAJIOTOBON AIIEKTPOHUKH.

Baagernp

Crenuan3upoBaHHBIM NTPOrPAMMHBIM 00ECTICUCHUEM I MOJEINPOBAHUS IEKTPUUCCKHUX IeNel U Y3/10B aHAJIIOTOBOH 3JIEKTPOHUKH.

IIK-2: Cnioco0eH aHAJIM3UPOBATh, CHCTEMATH3MPOBATH H 000011ATH Pe3yJIbTATHI HCCJIe0BAHUIT 3JIeMEHTOB, IPUOOPOB,
CXeM, yCTPOﬁCTB " YCTAHOBOK JJICKTPOHUKHU U HAHOIJICKTPOHUKH PAZTUIHOI0 (l)yHKIIPlOHaJ'll)HOFO Ha3HaAYCHUA

IIK-2.1. CoOupaer, anaau3upyeT U 0000111aeT HAYYHO-TEeXHUYECKYI0 HH(OpMaIHI0

3narth
OcHOBHBIE 311eMeHTHI criennukanuit k K/ n3nennit.

Ymern

Pabotats co cierpuKanusIMy JIEMEHTOB C IIENBI0 BEIOOpa COBPEMEHHOM AIIEMEHTHOM 0a3bl IPH KOHCTPYHPOBAHHUH M pa3paboTKe
YCTpPOICTB aHAJIOTOBOM AJIEKTPOHUKH.

CoctaBinaTh crienu@UKay K KOHCTPYKTOPCKOH JIOKYMEHTALMU U3/IEIUH.

Baanernb
Brnageer ocHoBaMu pa3pabOTKH KOHCTPYKUWH MPUOOPOB aHAIOTOBOW JIEKTPOHUKH, YCTPOHCTB AIIEKTPOHHBIX CPEIICTB, B
COOTBETCTBHH C TEXHUYECKHUM 3aJaHHUEM.

IIK-2.2. CoOupaer, o6padaTbiBaeT 1 00001a€eT Pe3y/JbTAThI IKCIIEPUMEHTOB U HCCJIe0BAHUIA JIeMEeHTOB, MPUOOPOB, CXeM,
YCTPOWCTB U YCTAHOBOK JJIeKTPOHMKHU U HAHOXJIEKTPOHUKH




3HaThL

OcHOBHBIE METO/IBI COOpa U aHAIM3a UCXOAHBIX JAHHBIX MPH MPOESKTHPOBAHUH MEKTPOHHBIX MPUOOPOB, CXEM U YCTPOICTB.
OCHOBHBIE METOJIbI CTATHCTUYECKOH 00pabOTKH JaHHBIX.

YMmeThb

IIpuMeHATH METOABI aHaIU3a U MOACIUPOBAHUS 3JIEKTPUYECKUX LENed U y3710B aHAJIOIOBOM 3JIEKTPOHUKHU.

Baanernb

Braneer coBpeMeHHOIT MeTpoorudeckoi 0a3o0i H3MepeHns IEKTPHUSCKUX TapaMeTpoB U GH3UYCCKIX BEIMYMH. MeTtogaMu coopa u
aHaJM3a MCXOIHBIX JaHHBIX.

B pe3yabTaTe 0cBOEHUS AUCHUILINHBI (MOTYJIsI) 00YYAIOIIHICS TOKEH

31

3HaTh:

3.1.1

OCHOBHBIE METOIBI COOpa ¥ aHAIM3a UCXOAHBIX JaHHBIX MPH MPOCKTUPOBAHUH JIEKTPOHHBIX MPHOOPOB, CXEM U
YCTPOWCTB.

3.1.2

VYcnoBHbIe Tpaduyeckne 0003HaUSHHsT KOMIIOHEHTOB aHAJIOTOBOH 3JIEKTPOHUKH, OCHOBHBIE TIApAaMETPhl KOMIIOHEHTOB
aHAJIOrOBOM SNIEKTPOHUKH.

3.1.3

OCHOBHBIE MCTOBI pacue€Ta U IIPOCKTUPOBAHHUSA L[eTaneﬁ, Y3JI0B U MO,E[yJ'ICfI OJICKTPOHHBIX CPEACTB U U3JICTTUHN.

3.14

MerTozs! aHaNIM3a ¥ MOJEIMPOBAHUS YCTPOUCTB aHAJIOTOBON CXEMOTEXHUKH.

3.1.5

OCHOBHBIE y3JIbI aHAJIOTOBOI CXEMOTEXHUKH U METOJBI X Pa3pabOTKH.

3.2

Ymers:

3.2.1

PabotaTh B OCHOBHBIX CHCTEMax 3JICKTPOHHOI'O MOACIINPOBAHUA.

322

HpI/IMGHHTL MCETObI aHaJIn3a U MOACIIUPOBAHUS IJICKTPUICCKUX Leneu u Yy3J10B aQHAJIOTOBOM OJICKTPOHHKH.

323

PaboTatb co cienuduKanusaMi dJIEMEHTOB C LIENbI0 BEIOOpa COBPEMEHHOI 21eMeHTHOM 0a3bl PYU KOHCTPYUPOBAHUU U
pa3paboTKe yCTPOHCTB aHAIOTOBOI JIEKTPOHUKH.

324

CocCTaBysTh CrieHU(pHUKAIN K KOHCTPYKTOPCKON JOKYMEHTALUH U3/ICIHI.

33

Baangern:

3.3.1

Brnaneetr ocHOBaMU pa3pabOTKH KOHCTPYKIHH MPUOOPOB aHAIOTOBOM AIIEKTPOHUKH, YCTPOMCTB 3JEKTPOHHBIX CPE/ICTB, B
COOTBETCTBHU C TEXHUUECKUM 3aT]aHUEM.

332

Brajeer cOBpeMEHHOI METPOJIOTHYECKO 0a301 H3MEPEHHUS AMEKTPHUICSCKUX MapaMeTPOB U (PU3NYCCKUX BETHYHH.

333

334

4. CTPYKTYPA U COJEPKAHUE JUCIUIITIMHBI (MO YJIS)

Kon

3aHATHUSA

Komneren-
U

HaumeHnoBanue pa3aesios u tem /Buj 3anatusi/ | Cemectp / | Hacos

Kvpc

Jlutepartypa ®opma

KOHTPOJIsA

Pa3nen 1. KoncrpyupoBanue u pa3padorka
NpUOOPOB AHAJIOTOBOIi JIEKTPOHHKHA

1.1

DJIeMEHTHI aHAJIOTOBOM dNIeKTpOoHUKH /Tema/ 6 0

1.2

Pesucrop, ycinoBHoe 0003HaUeHHUE,
(YHKIMOHAIBHOC HA3HAYCHHE, OCHOBHBIC
rapaMeTpbl, HOMUHAIBHBIN Psill, MAPKUPOBKA,
THUIEI KOHCTPYKIIHH, TaOapUTHBIE pa3Mepsl,
napasuTHbie napameTpsl. KoHeHcaTop, yeaoBHOe
0003HaueHUE, OCHOBHBIE ITAPAMETPHI,
Q)yHKHI/IOHaJ'IBHOC Ha3HA4YCHHUC, HOMUHAJIbHBIN
psia, MapKUpPOBKA, TUIBI KOHCTPYKIUM U
JIMDJIEKTPUKOB, Fa0apUTHBIE pa3Mephl, HApa3UTHbBIC
napametpsl. Crenuduyeckre napamerpbl
ANEKTPOTUTUIECKUX KOHJICHCATOpPOB. /JIek/

JI1.1 J11.2
JI1.3J12.1
J12.2J13.1

KontponbsHeie
BOIIPOCEHI

1.3

Jwonpl, ocHoBHBIE THITEL, BAX, Kaccudukamnms,
(hyHKUMOHANbHBIE TPUMEHEHHS AUO1A, TPUMEPbI
CXEM BKJIIOUYEHUS, OCHOBHbIE TapaMeTpPhl IUOJIOB,
TUTBI KOopirycoB. [TociaenoBatensHoe U
napajuielbHOe BKIIFOYCHUS TUOJIOB.
CraOunuTpoHsl, TUIB, BAX, GyHKIMOHATBHOE
Ha3HAYCHHE, IPUMEPHI CXEM BKITFOUCHYIS,
OCHOBHBIE TIapaMeTpPhl CTAOMIINTPOHOB,
MoCcJe0BaTeNIbHOE BKIIOUEHHE.

Omnromnapsl - onpeescHue u 00JIacTi
rcnonb3oBanus. OCHOBHBIE TApaMETPhI H
TUTIOBBIE CXEMBI BKJIIOUEHHUS ONTOMap.
KoHcTpyKkTHBHBIE 0cOOCHHOCTH onronap. /JIex/

IK-1.1-
IK-1.1-
IK-1.1-

W< w

JI1.1 J11.2
JI1.3J12.1
J12.2J13.1

KontponbsHeie
BOIIPOCEI




1.4 bunonspHele TpaH3UCTOPBI, OCHOBHBIE TUIIBI, IK-1.1-3 JI1.1J11.2 KontponbsHeie
00J1aCTH MCIIOJIB30BaHMS, BXOJAHBIE M BEIXO/IHBIC [IK-1.1-Y JI1.3J12.1 BOIPOCHI
XapaKTEPUCTHKH, OCHOBHBIE IIApaMETPBI IK-1.1-B JI2.2J13.1
OUITONSIPHOTO TPAH3UCTOPA, 00JIACTh OE30MacHOM
paboThL, TUITBI KOPITYCOB, KOMIUIEMEHTapHOCTh
TpaH3ucTOpoB. COCTaBHBIE TPAH3UCTOPHI
Hapnunrrona u llluxnau. MOSFET-Tpan3ucTopsl,

THUIIBI, IPEUMYIIECTBA, SKBUBAJICHTHBIE CXEMBI,
napa3utHble emkoctd MOSFET-Tpan3ucropa,
00JIaCTH HCIIONB30BaHMS, OCHOBHBIE TAPAMETPEIL.
IMapannensHoe coequaenne MOSFET-
TPaH3UCTOPOB.

IGBT-Tpan3uctopsl, 00JaCTH HCIIOIL30BAHUS,
SKBHBAJIECHTHAs BHYTPEHHSA CTPYKTYypa,
ocHOBHbIE MapameTpsl. IGBT-momymm.
Tupuctopsl, OCHOBHbBIE TUIIBI, BAX, o0mactn
HCIIONIB30BaHNs, BHYTPEHHSS CTPYKTYDA,
OCHOBHBIE TTAPAMETPBL.

/JTex/

1.5 ITepexomHbie IpoIeCcCHl B IMHEHHBIX IK-1.1-3 JIT.1J11.2 KonTponbubie
IEKTPUUECKUX LETAX. 3aKOHbI KOMMYTALIUU. IK-1.1-y JI1.3J12.1 BOIIPOCHI
IIporneccrl 3apsina HMEKTPUUECKON eMKOCTH H IIK-1.1-B JI2.2J13.1
HM3MEHEHUs TOKa Yepe3 UHAYKTUBHOCTD.

Ilepexonusie npoueccel B RC-nienu, RL-nenu.

AYX ueneit. /JIex/

1.6 W3zyuenue nuneitHbIX nemneil /J1a6/ IK-1.1-3 JI1.1J11.2 Otuer

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

1.7 CamocrosiTelbHAs paboTa CTYICHTOB 10 TEMeE IK-1.1-3 JI1.1J11.2 VYcTHBIH ompoc

"DIeMeHTHI aHAJIOTOBOM AMEKTpoHUKH" /Cp/ [K-1.1-y JI1.3J12.1
IIK-1.1-B JI2.2J13.1
[1K-2.2-3
IK-2.2-y
[IK-2.2-B

1.8 Kackag ¢ o6mum smuttepom /Tema/

1.9 Cxema ¢ 00IIMM 3MUTTEPOM - PHUHIATTHATIBHAS IK-1.1-3 JIT.1J11.2 KonTponbHbie
cxeMma, SKBUBaJIeHTHas1 cxeMa. [lepenarounas IK-1.1-y JI1.3J12.1 BOIIPOCHI
XapaKTEPHCTUKA CXEMBL. Y CUJIIEHUE 110 IIK-1.1-B J12.2]13.1
HaNpsOKEHUIO0, BXOIHOE U BBIXOJIHOE
COIIPOTHBIICHUE CXEMBI B PEKUME MaJIBIX
curHasioB. Cxema ¢ o6mum smurtepom ¢ OOC —

OCHOBHBIE COOTHOIIEHUSI, IepelaTOuHAs

xapakrepucTika. CpaBHEHHE co cxeMoi 6e3

OTpPHUIIATETIFHON 00paTHOH cBs3u. YacToTHO-

3aBHCUMasl OTpHULIATENbHAst 00paTHast CBS3b,

CXEMOTEXHHUECKHE BapUaHThl Peann3aluu

yactoTHo-3aBUcuMoi OOC. YacToTHas

XapaKTePUCTUKA U BEPXHSS TPaHIIHAS

yactorta /Jlex/

1.10 Kackan nepementoro Toka ¢ O3 /J1a6/ I1K-1.1-3 JI1.1 JI1.2 Otuyer

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

1.11 CamocrosiTennbHas paboTa CTYJICHTOB IO TeMe IK-1.1-3 JIT.1 JI1.2 YerHblii onpoc

"Kackaz ¢ oomum smurtepom” /Cp/ I[IK-1.1-y JI1.3J12.1
IK-1.1-B JI2.2J13.1
[1K-2.2-3
IK-2.2-y

I1IK-2.2-B




1.12

Kackaz ¢ o0mieit 60a3oii /Tema/

1.13 Cxema ¢ oOrieii 0a30ii - MPUHITUIHATBHAS CXeMa, IK-1.1-3 JIT.1J11.2 KonTponbHbie
SKBUBAJIEHTHAs cxema. Ilepenarounas IK-1.1-y JI1.3J12.1 BOIIPOCHI
XapakTepHcTHKa cxeMbl. KoadduuuenT ycunenus IIK-1.1-B J12.2]713.1
10 HaNpsHKEHHUIO, BXOAHOE U BHIXOTHOE
COIIPOTHBIICHUE CXEMBI B PEKUME MaJIBIX
curHasioB. Cxema ¢ o6mmm smuttepom ¢ OOC —

OCHOBHBIE COOTHOIIEHUSI, IepelaTOuHAs
xapakrepucTuka. /Jlex/

1.14 CamocrosiTelbHAs paboTa CTYICHTOB 10 TEMe IK-1.1-3 JI1.1J11.2 VYcTHBIH ompoc
"Kacxkaz ¢ obmeit 6azoit" /Cp/ MK-1.1-Y JI1.3J12.1

IIK-1.1-B JI2.2J13.1
[1K-2.2-3
IK-2.2-y
[IK-2.2-B

1.15 Kackaz ¢ o0mum KoIIeKTopoM, TBYXTaKTHBIS
yeunutenu /Tema/

1.16 Cxema ¢ 00LIUM KOJIEKTOPOM (IMHUTTEPHBII IK-1.1-3 JIT.1J11.2 KonTponbHbie
TTOBTOPUTEINb) - IPUHIMITHATIBHAS CXEMa, IK-1.1-y JI1.3J12.1 BOIIPOCHI
SKBUBaJIEHTHas cxema. [lepenarounas TIK-1.1-B J12.2J13.1
XapaKTepUCTUKA CXeMbl. XapaKTePUCTUKH CXEMBI
¢ O0IMM KOJUICKTOPOM, JTOTIOTHUTEIEHBIM
HNCTOYHHKOM OTPHIATENEHOTO HANIPSKESHHS
nutanus. Koadduuuent ycunenus no
HaNpsHKEHUIO0, BXOAHOE U BBIXOIHOE
COIIPOTHBIICHUE CXEMBI B PEKUME MaJIBIX
CUTHAJIOB. JIByXTaKTHBIN Kackaja Ha
KOMILJIUMEHTapHOM SMHUTTEPHOM IOBTOPUTEIE.

Oco0eHHOCTH PAOOTHI BBIXOIHBIX KaCKaOB.

OHepreTHUECKUe MOKa3aTeNIN KacKa[0B. PexxuMbl

paboThI KaCKaloB yCUIHTENEH MOIHOCTH. /JIek/

1.17 Yeunurenu moraoctr /J1ad/ IK-1.1-3 JI1.1 J11.2 OTuer

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

1.18 CamocrosiTenTbHAs paboTa CTYICHTOB II0 TEME IK-1.1-3 JI1.1 J11.2 VerHblil onpoc
"Kackaz ¢ o0IIIM KOJUIEKTOPOM, IBYXTaKTHBIE I[IK-1.1-y JI1.3J12.1
yeunurenu" /Cp/ I1K-1.1-B JI2.2J13.1

[1K-2.2-3
IK-2.2-y
IIK-2.2-B

1.19 Hudbdepennmanpupiii kackan /Tema/

1.20 CxeMbl quddepeHITUATEHBIX KaCKaIoB. IK-1.1-3 JIT.1J11.2 KonTponbabie
Cunodasnsiit u quddepeHanbHbIil CUTHAEL. [K-1.1-y JI1.3J12.1 BOIIPOCHI
IlepenaTouyHble XapaKTepUCTUKH IIK-1.1-B J12.2J13.1
nuddepeHIaTbHOrO YCHIATEN Ha N-p-n
TpaH3ucTopax. [lapamerps! kackana is
cuH(pa3Horo u U HepeHIHanbHOrO CUTHATIOB.

XapaKTepUCTUKU AJ1s1 OOJIBILIOrO CUTHAJIA.
HecnmMeTpraHbIH pesxuM paboTHI
nuddeperimanpHoro yeunurens. /Jlex/

1.21 CamocrosiTenbHas paboTa CTyJeHTOB IO TeMe MK-1.1-3 JI.1J11.2 VYerHblii onpoc
"TuddepenrmansHbiit kackan" /Cp/ IK-1.1-Y JI1.3J12.1

IK-1.1-B J12.2J13.1
IK-2.2-3
[K-2.2-y
I1K-2.2-B
1.22 OrnepalnOHHbBIE YCHIIUTENN M CXEMBbI HA OCHOBE

OV /Tema/




1.23 OmnpeneneHue ONepaiOHHOTO yCUINTES. IK-1.1-3 JI1.1J11.2 KontponbsHeie
VYcnoBubie 0603HavYeHus U Kiaccudukanus OY. [K-1.1-y JI1.3J12.1 BOIPOCHI
OkBuBaneHTHas cxema OY. BHyTpeHHss IK-1.1-B JI2.2J13.1
crpykrypa OY. OcHoBHBIe mapameTpst OY.
oTpuLaTeNbHas oOpaTHas CBsA3b B cxemax OVY.

AYX OV c obpaTHO¥ cBs3bIO 1 O€3 Hee.

OcHoBHbIE cxeMBbl BKIOUeHHs OVY.

HuBeprupyromuii, HEHHBEPTUPYIOILUHI U

nuddepeHIuanbHBIN yerauTeab. CXeMsl,

TapaMeTpHl B XapaKTepUCTHKU. TpeGoBaHMs K

anemenTaMm 1ernu OC. THITBI oneparuoHHbBIX

yeunureneid. CriocoObl 3alUThI ONEPalIOHHBIX

yeunuteneil. Matemarnueckue GpyHKIUH Ha

OIlEpallMOHHbIX ycunuTensax. MuBepTupyrommit

CYyMMaTop, HEHHBEPTHPYIOIIUH CyMMaTop,

BbIYMTATENb (I (HepeHIATBHBIN YCUITUTENB).

Wnrerparop n muddepenimarop Ha OY.

OpHononynepuogHsle U JIByXIOJIyepUOIHBIE

Beinpsimutenu Ha OVY. [Tukosblii gerextop Ha OVY.

ITuranue OY. HCTpyMEHTaNbHBIN YCUIIUTEIh HA

olepanoHHOM ycruTene. Cxembl

(orornexTpuueckux usmepenuit Ha OVY. /Jlex/

1.24 HccnenoBanue onepanroHHbIX yeunutenei /J1ad/ T1K-1.1-3 JI1.1 JI1.2 Otuer

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

1.25 CamocrosiTenTbHAs padoTa CTYICHTOB II0 TEME IK-1.1-3 JI1.1 J11.2 VerHblil onpoc
"OmnepaloHHbIe yCUINTENN U CXEMBI Ha OCHOBE IK-1.1-¥ JI1.3J12.1
ovy" /Cp/ IIK-1.1-B JI2.2J13.1

1.26 DNEKTPOHHBIE KIIFOUYH HA OCHOBE OMITOJIIPHBIX
TPaH3UCTOPOB. DIIEMEHTHI TPAH3UCTOPHO-

TpaH3UCTOpHOMH noruku /Tema/

1.27 KnroueBoit pexxuM paboTel OUIONSIPHOTO IK-1.1-3 JI1.1J11.2 KontponbsHeie
TpaH3uCTOpa. Y CJIOBUS pabOThl OUTIOISPHOTO [K-1.1-y JI1.3J12.1 BOIPOCHI
TPAaH3UCTOPA B KIIOUEBOM pekume. [lepexonnsle IK-1.1-B JI2.2J13.1
IIPOLIECCHI B KITFOUE Ha OMITOISIPHOM TPAH3UCTOPE.

Merto/pl TOBBILIEHUS OBICTPOAEHCTBUS
TPAaH3UCTOPHOTO KIII0Ua — YCKOPSIIOILAsi EMKOCTb,
HeNMHeHast o0paTHas CBsI3b. Pa3HOBUIIHOCTH
TPaH3UCTOPHBIX KIIIOYEH Ha OUIONSPHBIX
TPaH3UCTOPAX. DIEMEHTHI TPAH3UCTOPHO-
tpansuctopHoii tjoruku (TTJI, TTJIII). /Jlex/

1.28 HccnenoBanue HACBIIIEHHOTO TPAH3UCTOPHOTO IK-1.1-3 JIT.1J11.2 Otuer
KITI04a Ha OUMonsipHOM TpaH3uctope. /J1ab/ [K-1.1-y JI1.3J12.1

IK-1.1-B JI2.2J13.1
[1K-2.2-3
IK-2.2-y
IIK-2.2-B

1.29 CamocrosiTenbHast paboTa CTyJCHTOB IO TeMe IK-1.1-3 JIT.1J11.2 YcrHbIii onpoc
"DIEKTPOHHBIC KIFOYM Ha OCHOBE OUTIOISPHBIX [K-1.1-y JI1.3J12.1
TPaH3UCTOPOB. DJIEMEHTHI TPAH3UCTOPHO- TIK-1.1-B JI2.2J13.1
TpaH3ucTOpHO# noruku" /Cp/ IK-2.2-3

[K-2.2-y
IK-2.2-B
1.30 OJEKTPOHHBIE KUY Ha IIOJIEBBIX TPAH3UCTOPAX.
Onementst KMOII noruku /Tema/

1.31 KiroueBoii pexum paborst MOSFET- IK-1.1-3 JIT.1J11.2 Konrtponbhsie
TpaH3ucTopa. [lepexoaHble Mpoueccr B CXeMe [K-1.1-y JI1.3J12.1 BOIPOCHI
xioua Ha MOSFET-Tpan3ucrope. MomHocTh [IK-1.1-B JI12.2J13.1

OTeps MpH KIroueBoM pexxume padorst MOSFET
- TpaH3ucTopa. TUNIOBbIE CXEMBI YIIPABICHUS
momabiMH MOSFET- Tpan3ucropamu.
Kommnementapaas MOIT ioruka (KMOII).
[lepenaToynas XxapaKTepUCTHKA JTOTUYECKOTO
KMOII snementa HE. KMOII snement U-HE,
MJIN-HE. Cepuu u cemelicTBa JJOrHYECKUX
KMOII (CMOS)-muxpocxem /JIex/




1.32 HccnenoBanue Kiodeil Ha IOJIECBOM I1K-1.1-3 JI1.1J11.2 Ortuer

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

1.33 CamocrosiTelbHAs paboTa CTYICHTOB 10 TEMe IK-1.1-3 JI1.1J11.2 VYcTHBIH ompoc
"DIEeKTPOHHBIE KIHOUU HA NOJEBbIX TPAH3UCTOPAX. IK-1.1-y JI1.3J12.1
Onementst KMOII noruku" /Cp/ IIK-1.1-B JI2.2J13.1

[1K-2.2-3
IK-2.2-y
[IK-2.2-B
1.34 PenaxkcaluoHHBIE CXEMBL, T€HEPATOPBI CUTHAJIOB.
WnrerpasnpHbie TaiiMeps! /Tema/

1.35 Bupl penakcaioHHbIX CXeM: OUCTaOMIbHAS, IK-1.1-3 JIT.1J11.2 KonTponbHbie
MOHOCTaOMIIbHAs, acTa0MIIbHAS peJlaKCAaIlHOHHEIC IK-1.1-y JI1.3J12.1 BOIIPOCHI
cxeMbl. PenakcaliuoHHbIe CXEMbI Ha IIK-1.1-B JI2.2J13.1
Tpansuctopax: RS-tpurrep, tpurrep llmurra,

OJTHOBHOPATOp, MyJIETHBHOPATOP.
PenakcanioHHbIE CXEMBI HA JIOTHIECKUX
aneMeHTax. MyapTHBHOPAaTOp Ha OCHOBE
tpurrepa lImurra. Komnaparop — onpenenenue,
ITapaMeTpsl, BHYTPEHHSS CTPYKTYpa.
JByxnoporosslii komnaparop. Tpurrep IlImurra
Ha KOMIIapaTopax: HHBEPTUPYIOLIUNA U HE
uHBepTUpyromui Tpurrep HImurra.
Ipemm3nonnstii Tpurrep HImutra. /Jlex/

1.36 BuyTpenHsis CTpYKTypa 1 QyHKIMOHAIBHAS CXeMa MK-1.1-3 JIT.1J11.2 KonTponbubie
Y Ha3Ha4YeHHUE BBHIBOJIOB MHTETPaJIbHOTO Taiimepa [K-1.1-y JI1.3J12.1 BOMPOCHI
NES55. Cxema 1 pUHIIHIT paOOThI [IK-1.1-B JI2.2J13.1
OJHOBHOpaTOpa Ha OCHOBE MHTETPAIHEHOTO
taiimepa NE555. Cxema u npuHIHI paboTsl
MYJIBTUBHOpATOpA HA OCHOBE MHTETPATEHOTO
taiimepa NE555. Pacuer mapamerpos RC-nienouku
TalimMepa. bucrabmipHas cxema Ha OCHOBE
uHTerpanbHoro TaiiMepa NES55. Cxema
aBTOKOJIC0ATENFHOTO MYJIBTHBHOpATOpa C
HE3aBHCHUMOH YCTaHOBKOH IJIUTEITFHOCTH U
4acTOTHI UMITYJIbCOB. CxeMa aBTOK0Ie0aTenbHOrO
MYJBTUBHOpATOpA C PETYIHPOBKOIT
koa(durreHTa 3amomHeHns1. Cxema yIBOSHU
HaNpsDKEHUS U UCTOYHUKA OTPUIIATEFHOTO
HaNpsDKEHUS] Ha OCHOBE MHTETPajbHOro TaiiMepa
NES555. MHuororaktHbie Taiimepsl. [Tapamerps! u
TUTIBI TaliMepoB. /JIex/

1.37 I'enepaTopbl CUTHAIOB HA OCHOBE MHTETPAIIBHBIX IK-1.1-3 JI1.1 JI1.2 Oruer
mukpocxem OVY. UHTerpansubie Taitmepsl /J1ad/ K-1.1-y JI1.3J12.1

IIK-1.1-B JI2.2J13.1
[1K-2.2-3
[K-2.2-y
[1K-2.2-B

1.38 CamocTtosTenpHas paboTa CTYICHTOB IO TEMe IK-1.1-3 JIT.1J11.2 YcTHBIN onpoc
"PenakcaiiioHHBIE CXEMBI, T€HEPATOPHI CUTHAJIOB. IK-1.1-y JI1.3J12.1
WuTerpanbueie Talimepsr” /Cp/ TIK-1.1-B JI2.2J13.1

[K-2.2-3

[K-2.2-y

IK-2.2-B
1.39 Amnanorossie KoMMyTaTopsl /Tema/




1.40 Mexanuyeckue KoMmMyTaTopsl. KommyTaToph! Ha 6 2 IK-1.1-3 JI1.1J11.2 KontponbsHeie
TIOJIEBBIX TPAH3HCTOPAX, MOCIIEIOBATEIILHBIC 1-y JI1.3J12.1 BOIPOCHI
KoMMyTaTops! Ha nojeBbix MOSFET 1-B JI2.2J13.1
TpaH3UCTOpaxX. AHAIOTOBBIE MYJIbTHILIEKCOPHL.
IIpumeHeHrs aHaJIOTOBBIX KIIOUEH 1
mysbTUIiekcopos. Onropene ¢ MOII-
TpaH3UCTOpaMH. XapaKTePUCTHKN aHAJIOTOBBIX
xoMmMmyTaTopoB. MaTerpansasie MEMS-
KOMMYTaTOpPbI, MEXaHUUECKOE YCTPOHCTBO,
TUNWYHAS (YHKIHOHAIBHAS CTPYKTypa U
napamerpsl RF-MEMS-kommyTatopa. /JIex/

1.41 CamocrosTenbpHas paboTa CTyICHTOB 110 TEME 6 2 JI1.1J11.2 VYerHslil onpoc
" Ananoroseie kommyTtatopsl" /Cp/ JI1.3J12.1
J12.2J13.1

1.42 Amnaoro-1udpoBbie Ipeodpa3oBaTeIH. 6 0
IMudpoananorossre npeodbpasosarenu /Tema/

1.43 ITpuHIMOE! aHATOTO-ITU(POBOTO IPEOOPa3OBAHHS 6 2 IK-1.1-3 JI1.1J11.2 KontponbsHsle
— mapasuiebHbBIN, METOJT B3BEIIUBAHUS, METO]T 1Y JI1.3J12.1 BOIIPOCHI
cuera. AHanoro-nupoBsie Mpeodpa3oBaTEeIH — 1-B JI2.2J13.1
onpenenenue. ALl ¢ mapamiensHbIM
npeo0pa3oBaHKEeM, MOCIEA0BATEIbHO-
napayensHbiid ALIT. AT, ocHOBaHHBII Ha
METO/Ie B3BEIINBAHUS, TIOPa3pPsTHOE B3BEIINBAHNE
- CTpyKTypHas cxema npouecca. ALII,
OCHOBaHHBIN Ha METOJI€ B3BEILIMBAHNSI.
Komnencaunonnsiit AT (cnensmuii AIIT),
ALTI o MeToxy MHII000pa3HOTO HANIPSDKCHUS,
AT no MeToay IBOWHOTO HHTETPUPOBAHHMS.
ITapamerpsr ALIIT. Yacrora nmpeoOpa3oBaHus U
paspemenue st pa3nudaHbIX THIIoB AL /Jlex/

w

1.44 IpuHIUIE THPOOAHATIOTOBOTO 6 2 [K-1.1-
npeoOpa3oBaHus: NapaieabHoe Mpeodpa3oBaHue, MK-1.1-
MOpa3psIHOE YPaBHOBEUIMBAHUE, METOJ CUETA. IK-1.1-
O6o06menHas knaccudpukamus [IATL
Iapannensnsie ITAIL ITAIT ¢ nepexitoyarenamu
Y MaTpHLeH MOCTOSHHOTO UMITeAaHca (Marpuua R
-2R), HHAII c cymmupoBaHHeM HaIpsKEHUH -
udposoit morenmometp. LIATI ¢
CYMMUPOBAaHHEM HANPsHKEHUH Kak OCHOBa
mHoropaspsaaabix [{AIL ITocnenoBarenbHbIe
IAII, ITAIT ¢ mupoTHO-UMILYIbCHOM
monynsuei. Curma-aensra-1ATIl npuHIMn
cUrMa-aenpra-Moayssiuuu. [lapamerpsl

LIAIL /JTex/

JI1.1 J11.2 KontponbsHele
JI1.3J12.1 BOMPOCHI
J12.2J13.1

T <

1.45 CamocrosiTelbHAs paboTa CTYICHTOB 10 TEME 6 8 IK-1.1-3 JI1.1J11.2 YcTHBIH ompoc
" AHanoro-nn¢poBkIe Ipeodpa3oBaTeNy. IK-1.1-y JI1.3J12.1
Hudpoananorosslie mpeodpazoarenu” /Cp/ IIK-1.1-B J12.2J13.1
I1K-2.2-3
IK-2.2-y
[1K-2.2-B

1.46 Koncynbranus no aucuumnnae /UKP/ 6 0,25 [IK-1.1-3 JI1.1 J11.2 Bompocs! k
[K-1.1-y JI1.3J12.1 3a4ery
I[IK-1.1-B JI2.2J13.1

1.47 3ager o aucuMIUINHE /3a4uéT/ 6 8,75 IK-1.1-3 JI1.1J11.2 Bormpocsr k
IK-1.1-Y JI1.3J12.1 3a4eTy
[1K-1.1-B J12.2J13.1

5. OHEHOYHBIE MATEPHAJIBI 11O JUCHUIIVIMHE (MOAYJIIO)

«O1IeHOYHBIe MaTepUaTbl TPUBEICHBI B IPUIIOKEHHUU K pabouei mporpaMMe TUCIUIUTHHBL (CM. TOKYMEHT « OTICHOUHBIE MaTepUAITBI
1o AUCHUILTHHE « CXEMOTEXHUKAN) )

6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJIA)

6.1. Pexomenayemas JiuTeparypa




6.1.1. OcHOBHasl TUTepaTypa

Ne ABTOpBI, COCTaBUTENU 3arinaBue WsnatensctBo, | KommuectBo/
rox Ha3BaHHE
3BC

JI1.1 | bopucosckwuii A.I1., DNEKTPOHHBIE IIETIH U MUKPOCXEMOTEXHHKA : METOJI. yKa3. k 1ab. | Psazans, 2012, |, 1
Kpyrnos C.A. paboram 47 c.

J1.2 | Vaspux, Turie, IonynpoBoaguukoBas cxemorexHuka. T.1 Capatos: 978-5-4488-
Kpucrod, llenk, IIpodobpazosa |0052-8,
Kapabamres, I'. C. Hue, 2019, 826 | https://www.i

c. prbookshop.r
u/88003.html

JI1.3 | Vaepux, Turue, [TomynpoBogHukoBas cxemorexHuka. T.11 Capatos: 978-5-4488-
Kpucrod, lllenk, IIpodobpazosa |0059-7,
Kapabamres, I'. C. Hue, 2019, 940 | https://www.i

c. prbookshop.r
u/88004.html
6.1.2. JlonotHUTEILHAS JTUTEPATypa
Ne ABTOpBI, COCTaBUTEIH 3ariaBue UsnarenscrBo, | Komnuectso/
rof Ha3BaHUe
ObC
JI2.1 |Bonosuu I'.H. CXeMOTEeXHHKa aHaJIOTOBBIX U aHAIOTO-ITI(PPOBBIX M.:loneka- 5-94120-074-
9JIEKTPOHHBIX YCTPOUCTB XXI, 2005, 9,1

528c.

JI2.2 | Onmamuwmii 10.D., Amnarnorosas u udpoas snekrponuka(IlomHbri Kypce) : M.:T'opsiuas 5-93517-002-
I'myaxua OI1, 'ypoB | Yueb.ms By30B JINHUS- 7,1
A. Temexom, 2000,

768c.
6.1.3. MeTonnueckue pa3zpadoTku
Ne ABTOpBI, COCTaBUTEIU 3arnaBue UsnarenscrBo, | Komnuectso/
rox Ha3BaHHE
ObC

JI3.1 | Beictpos FO.A., DJIEKTPOHHBIC [N ¥ MUKPOCXEMOTEXHHKA : Y4ueO.JIsl By30B M.:Beicur.ak., | 5-06-004040-

Muponenko N.T. 2002, 384c. 2,1

6.3 Ilepeyens MporpaMMHOro odecmedeHnsi 1 HH(POPMAINOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIIEH3HOHHOTO M CBODOTHO PACHPOCTPAHAEMOro NPOrpaMMHOro odecre4eHusi, B TOM YucIe

0TE€YECTBCHHOI'0 MPOU3BOACTBA

HaumenoBanue

Onucanue

OmneparronHas cucrema Windows

Kommepueckas nuueH3us

Kaspersky Endpoint Security

Kommepueckas nuueH3us

Adobe Acrobat Reader Ceobonnoe 1O
LibreOffice CeobomnHoe 1O
OpenOffice Csoboxnoe I1O
Chrome Ceobomnoe 1O
7 Zip Csoboxnoe I10
Micro-Cap 8 Csoboxnoe I10

OnepanmonHas cuctema Windows XP

KOMMep‘ICCKaﬂ JIMOCH3UA

6.3.2 Ilepeyenb HHGOPMALTMOHHBIX CHPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

214 nmabGopaTOpHBIH KOpIyc. ydeOHas ayIuUTOpHs IJIS MPOBEACHMs y4eOHBIX 3aHATHi. CnenumanmsupoBaHHas meOens (60
MOCaJOYHBIX MECT), MaTHUTHO-MapKepHast focka. MynsTuMenua npoekrop, 1 sxpan. I1K.




109 nabGopatopHbIii KOpIycC. ydeOHas ayIauTOpHs Ui NPOBEICHUS Y4eOHBIX 3aHsaTHi Crernuaiu3upoBaHHas mebenb (60
MIOCaJOYHBIX MECT), MarHUTHO-MapKepHast focka. MyneTuMenuna npoekrop, 1 sxpan. I1K.

216 mabopaTopHBIN KOpIyc. yueOHAs ayAUTOpHUs IS MpOBeAEHHs y4deOHbIX 3aHATHH. CrenmammsupoBaHHas MeOermb (26
3 MOCAJ0UHBIX MecTa). YueOHo-nmabopatopubie creHasl, RLC wmerpet VC 9808, renepatopsl curnaioB GRG-3015,
rereparopsl ['6-46, ocimnorpadsl Rigol 1042c.

103 mabopaTopHBI KoOpmyc. ydeOHas aymuTOpHs U1 TIPOBEJACHUS YYEOHBIX 3aHATHH, KOMIBIOTEPHBI KIilacc
CrennanmmsupoBaHHas MeOenb (24 TOCagouHBIX MECTa), MAarHUTHO-MapKepHas Jocka. MynbTuMenua MmpoekTop, 1 skpaH.
ITIK. B03MOXHOCTb MHOAKIIOUEHUs K ceTH VIHTepHeT M oOecredeHHeM JOoCTyna B SJICKTPOHHYIO HH(OPMALMOHHO-
obpasoBarenbHyio cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIBI 11O JUCLHUIIJIMHE (MOAYJIIO)

Mertonuueckoe obecrieyeHrne TUCUUTUIMHBI IPUBEIEHO B MPHIOKEHUH K paboueil mporpaMme AUCHUILTHHBI (CM. JOKYMEHT
«Meronuyeckue yKkazaHUs IUCUUTUIHHBI « CXEMOTEXHUKA»).

Onepatop 340 000 "Komnahus "TeHzop" —

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 17.06.26 14:43 (MSK) MNpocTas nognuce
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M3

KA®EPbI

NoAnUCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 17.06.26 14:43 (MSK) MNpocTas noanucb
3ABEAYIOLLNM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M1

BbIMYCKAIOLLIEV

KA®E/PbI




