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AHHOTaNINA

HuctumumHa «CXeMOTEeXHHKA AaHaJOTOBBIX OJJEKTPOHHBIX YCTPOHCTB» BXOAWT B
0o0pa30oBaTe/bHYI0 MPOrpaMMy BBICIIEr0 O0pa3oBaHMsl 10 HAMNpaBJIEHUIO IOArOTOBKH/
cnenquanbHocT  12.03.04 «buOTeXHMYECKHE CUCTEMBI W TEXHOJIOTMH» HAlpaBJIE€HHOCTU
«buoTexHuyeckre 1 MEAULMHCKUE aNIapaThl U cUcTeMbD. JlucuuIuinHa peanusyercs kadeapoit
«Ne22y.

JlucuuiuinHa HaueseHa Ha QOpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYHOIINX KOMIIETEHIUH:

YK-1 «CrocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAIM3 U CHHTE3 MH(OpMaIuH,
IPUMEHATh CUCTEMHBIN IIOJXO/ AJISl PEIIEHUs IOCTABJICHHBIX 3a7au»

YK-2 «CnocobeH ompenensTh Kpyr 3aJad B paMKax TOCTaBJICHHOW eI U BBIOMPATH
ONTUMAJIbHBIE CIOCOOBI UX PELICHUs, UCXOA U3 JAEHCTBYIOIMX MPABOBBIX HOPM, UMEIOLIUXCS
PECYPCOB ¥ OTPAHUYEHUID)

IIK-1 «CnocobHocTh K (GOPMHUPOBAHUIO TEXHUYECKMX TpeOOBaHMM M 3aaHUil Ha
NPOCKTHPOBAHNE M KOHCTPYHPOBAHUE OMOTEXHUYECKUX CUCTEM U METUIIMHCKHUX M3/IETHI»

IIK-2 «Crnoco0HOCTh K MOJAEIMPOBAHUIO JIEMEHTOB M IPOLECCOB OMOJOTHYECKUX MU
OMOTEeXHUYECKUX CHCTEM, HUX HCCIEAOBAaHMIO Ha 0a3e TNpOoPecCHOHATBHBIX IaKETOB
aBTOMATH3UPOBAHHOTO IPOEKTHPOBAHUS U CAMOCTOATENBHO pPa3pabOTaHHBIX MPOrPaMMHBIX
IIPOJTYKTOBY»

I1IK-3 «CnocoOHOCTh K aHalu3y, pacyery, NPOEKTUPOBAHHIO M KOHCTPYHPOBAHHUIO B
COOTBETCTBUHM C TEXHHYECKMM 3a/JlaHUEM THIIOBBIX CHCTEM, NpPHUOOPOB, NETajed U y3JIOB
MEIULIUHCKUX M3AEIUi U OMOTEXHHYECKMX CHUCTEM Ha CXEMOTEXHMUYECKOM M 3JEMEHTHOM
YPOBHSIX»

I1K-4 «Crnoco0eH ocylecTBIATh, KOHTPOJIb COOTBETCTBUS pa3padaTbiBaéMbIX IPOEKTOB U
TEXHUYECKOH JOKYMEHTAlMd Ha ACTAIH U Y3JIbl OMOTEXHHMYECKHX CHUCTEM W MEIUIUHCKHX
U3EIUID)

ConmepxaHue  AMCUUIUIMHBI ~ OXBAaThIBAET  KPYr  BOMPOCOB,  CBSI3aHHBIX  C
HOJIYIIPOBOIHUKOBOM CXEMOTEXHHUKOM, KaK aHaloroBoi, Tak U mudposoil. Ocoboe BHUMaHUE
YIEISIETCS PAaCCMOTPEHHUIO AHAJOTOBBIX CXEM, MpeJHAa3HAuYeHHBIX U Tepelavd, MpueMa u
00paboTku HH(pOpMaIMU, NOTy4YeHUus HHpopManuu 00 OKpyKalooLel cpene, MPUPOAHBIX U
TEXHUYECKUX OOBekTax. [IpermomaBaHue AUCIUILTUHBI MPEIyCMAaTPHUBACT CIEnyromue (HopMel
OpraHu3aluy y4eOHOro mpoliecca: JEKIHH, JJabopaTopHble paboThl, caMOCTOsTeNbHas paboTa
CTYACHTa, KypCOBOE IPOCKTHPOBAHNE.

[IpenoaBanre TUCHMIUIMHBI TpEeIyCcMaTpUBAaeT clieAylonme (OopMbl OpraHU3aluu
y4eOHOTO Tporiecca: JEKIHH, JabopaTopHble pabOThl, NMPAKTUYECKHE 3aHATHS, CEMHHApBHI,
caMocCTosTeNIbHas paboTa 00yyaroIerocs, KypcoBoe poeKTUpOBaHHE

[TporpaMMo#l TUCHMITUIMHBI MPETyCMOTPEHBI CIENYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCTalMs B popMe sK3aMeHa.

OOmast TpyI0eMKOCTh OCBOSHUS JHUCIUILIMHBI COCTaBIsET 5 3adeTHBIX enuHuIl, 180
4acoB.

S3bIK 00yueHus 0 JUCHUILINHE «PYCCKHID)



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenbto wu3yyeHuss JUCHUIUIUHBI «CXEMOTEXHUKA AHAJIOTOBBIX 3JIEKTPOHHBIX
YCTPOWCTB» SBJSETCS TOJYYCHHE CTYJCHTAaMH HEOOXOIMMBIX 3HAHMM W HABBIKOB B 00JIacTH
MIPOCKTUPOBAHUS U UCCIIEIOBAHUS YCTPOUCTB aHAJIOTOBOM AJIEKTPOHUKH.

1.2. JlucummuiiHa  BXOJUT B  COCTaB  4YacTH, (OPMHPYEeMOH  yYaCTHUKAMH
00pa30BaTeNbHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BBICILIETO 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YIHTATOB OOYUCHHUS IO AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMITETCHIIMAMU WJIM WX 4acTsAMU. KOMITIETeHIIMM ¥ WHIUKATOPBI UX TOCTH)KCHUS TIPUBEICHBI B
Tabmuie 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynmna) Kox n HaumeHnoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
KOMIIETEHIIUH KOMIETEHIIUH JIOCTHKEHUS] KOMIIETEHIIUU
YK-1 CniocobeH ocyuiecTBiIsiTh
ym VYK-1.3.1 3HaTh KaK NpPOBOJUTH
[IOMCK, KPUTUYECKUH aHATIU3 U
YHUBepcallbHbIE aHaJu3 3aja4, BbIIEIsIs ee 0a30BbIe
CUHTE3 HH(pOpMalLUH, IPUMEHSATh
KOMIIETEHIIUU o COCTaBJISIOLINE, OCYLIECTBICHNE
CUCTEMHBIN MOJIXOJ ISl PELICHUS
JIEKOMITO3ULIMHY 3a7a4H.
NIOCTaBJICHHBIX 3a]1a4
YK-2 Cnocoben onpenensars kpyr | YK-2.V.1 ymeTs npoeKTupoBaTh
3ajJjay B paMKax [OCTaBJIEHHON peleHre KOHKPETHOU 3a1aun
LIeJIU U BBIOUpATh ONTHUMAJIbHBIE IPOEKTa, BEIOMpasi ONTUMAaJIbHbII
YHuBepcaibHbIE
CHOCOOBI UX PELIeHUs, UCXO/S U3 | CIOCO0 ee pelIeHUs, UCXOIs U3
KOMIIETEHIIUU . o
JEHCTBYIOIMX PABOBBIX HOPM, JEHCTBYIOIIUX MPABOBBIX HOPM U
UMEIOILUXCS PECYPCOB U UMEIOIUXCS PECYPCOB U
OTpaHUYECHUM OTpaHUYECHUM.
ITK-1 CriocobHOCTSH K [IK-1.Y.1 ymeTs onpenensrs,
(OpMHUPOBAHUIO TEXHUYECKHUX KOPPEKTUPOBaTh U 00OCHOBHIBATh
TpeOOBaHUH U 3aJaHUN Ha TEXHUUYECKOE 3aJaHUE B 4aCTH
[TpodeccuonanbHble
IIPOEKTUPOBAHUE U MIPOEKTHO-KOHCTPYKTOPCKUX
KOMIIETEHIINH
KOHCTPYUPOBaHUE XapaKTepUCTHUK OJIOKOB U y3JI0B
OMOTEXHUYECKUX CUCTEM U OMOTEXHUUYECKUX CUCTEM U
MEAMIMHCKUX U3JEIUN MEAMIMHCKUX U3JIEIUN
ITK-2 CnocobHOCTH K
MOJIETTMPOBAHUIO YIEMEHTOB U [1K-2.VY.1 ymeTs pa3zpabaTbIBaTh,
IIPOLIECCOB OMOJIOTUYECKUX U pean30BbIBAaTh U IPUMEHSTH B
OMOTEXHUUYECKUX CHCTEM, UX npogeccuoHaIbHOMN e TeTbHOCTH
[IpodeccuonanbHble | HCCIEOBAHUIO HA 0a3e pa3IUYHbIC YNCIIECHHBIE METOIBI, B
KOMIIETEHIINH npodecCHOHATIBHBIX TAKETOB TOM YHCJIE PEATTU30BAaHHBIE B
aBTOMAaTU3UPOBAHHOTO TOTOBBIX OUOIMOTEKAX MPU
IIPOEKTUPOBAHHUS U pELIEHNH 3a]1a4 IPOEKTUPOBAHUS
CaMOCTOSITENIbHO pa3pabOTaHHBIX | OMOTEXHUUYECKUX CHCTEM
IPOTPaMMHBIX MPOTYKTOB
TK-3 Criocobuocts k ananusy, | [1K-3.3.1 3HaTh npumImme!
pacueTy, IpOEKTHPOBAHUIO U pa3paboTOK (YHKIMOHAIBHBIX U
KOHCTPYHPOBAHHUIO B CTPYKTXpHI%IX CXEeM MEIUIIMHCKUX
W31 U OMOTEXHUUECKUX CHCTEM
[TpodeccrnonanbHbIE | COOTBETCTBUU C TEXHUYECKUM A ’
COMIETCHLLI SATAH orpeienieHust PU3NIECKUX
I JIAHHEM THHOBI’Df CHCTEM, IIPUHLUIIOB JEHCTBUS YCTPOUCTB B
npuOOpOB, JeTasiel 1 y3JI10B COOTBETCTBUH C TEXHUYIECKUMHU
MEIMIUHCKUX U3ACIIHHA 1 TpeOOBaHUSIMU C UCIIOJIb30BAaHUEM
OMOTEeXHHUYECKUX CUCTEM Ha TEOPETUYECKUX METOJOB U
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CXEMOTEXHUYECKOM U MPOTPAMMHBIX CP
3JIEMEHTHOM YPOBHSX, B TOM [TK-3.V.1 ymets pa3pabaTsiBaTh

YHUCIIE C UCIIOJIB30BAHUEM MPOCKTHO-KOHCTPYKTOPCKYIO 1
TEXHUYECKYIO JOKYMEHTALIUIO Ha

BCEX dTaNax KU3HEHHOT'O I[UKJIa
MECAUINHCKHUX H3[[ef[Hﬁ nu
6I/IOT€XHI/I‘-IGCKI/IX CHUCTEM, y3JIOB n
JIeTaJIel B COOTBETCTBHH C
TpeOOBaHUSAMH TEXHUYECKOTO
3aJjaHKsl, CTAHAPTOB Ka4eCTBa,
HAJEKHOCTH, 0€30I1aCHOCTH

ITK-4 CniocobeH ocyliecTBIATh [IK-4.Y.1 ymeTp oCy1IecTBIATh

KOHTPOJIb COOTBETCTBHS KOHTPOJIb COOTBETCTBHS
IIpodeccuonanbuele | pa3pabaTbiBaeMbIX IPOEKTOB U pa3pabaTbIBacéMbIX IPOSKTOB U
KOMITCTECHIHH TEXHUYECKOH JOKyMEHTALlMH Ha TEeXHUYECKOH JJOKyMEHTAIIMH Ha

JETAIIN U Y3JIbl ONOTEXHUYECKHUX JIETaNI ¥ Y3IIbI ONOTEXHUYECKHUX
CUCTEM M MEQUIIMHCKUX U3EIUNA | CUCTEM U MEIUIIMHCKUX U3AEINI

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
IPU U3YUYEHHUH CIENYIOUINX AUCLUILINH:

— «OJIEKTPOHHKAY,

— «MHuKpO3IIEKTpOHUKA»

3HaHUs, TOJYYEHHbIE NPU HU3YYEHHUU MaTepuana JaHHOW AMCLUMIUIMHBIL, MMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYEHHE, TAK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUHU APYTUX JUCUUILINH:

— «YcrpolicTBa mpreMa u 00pabOTKU CUTHAIOBY,

— «lIudpoBas cxeMOTEXHUKA»

3. OOBEM ¥ TPYIOEMKOCTbD JTUCITUTUIAHBI

Jlanabie 00 o0meM oO0beMe TUCIUILIMHBI, TPYJIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboTHI 110 AUCUHUIUIMHE (M paclpeieseHHe 3TOM TPYI0EMKOCTH [0 CEMECTpaM) NMPEACTaBIEHBI B
Tabaure 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIIUHBI

TpynoeMKocTb 1o
Bug yuebHoit paboThl Bcero CeMeCTpam
No5
1 2 3
Obwas mpyooemxocme oucyunaunwt, 3E/ (dac) 3/108 3/ 108
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/ceMunapckue 3ansatus (113), (uac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoil mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
Camocmosamenvnasn paboma, Bcero (dac) 12 12
Buo npomesxxcymounoii ammecmayuu. 3a4er, K3 k3
mudd. 3auer, sk3ameH (3auet, Audd. 3a4, Dk3.**) ) '

*k
IIpumedanue: kaHIMAATCKHI 9K3aMeH

4. CoaeprxkaHue TUCHUTUTHHBI
4.1. Pacnpepnenenne TPyT0€MKOCTH JTACIUTUIMHEI TIO pa3/iejaM U BUIaM 3aHSITHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TabIuUIIE 3.




Ta6ymma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJIOEMKOCTh

Jlexkiuu | 113 JIP KII CpC
Pa3nenbl, TeMbl AUCHUTIITMHBI (qac) (€3) | (aac) (wac) | (aac)
CemMectp 5
Paznen 1. DneKkTpoHHbBIE CUCTEMBI
Tema 1.1. IloHATHA aHAIOrOBOM 3JIEKTPOHUKH 4
Tema 1.2. TenekoMMYyHHKAIIMOHHAS aIlliapaTypa
Pa3nen 2. Ycuwiurenu
Tema 1.1 YcunurenbHbie yCTpOCTBA
Tema 2.2. OniepaliiOHHBIE YCHIUTETN 30
Tema 2.3. O0paboTKa CUTHATIOB ONIEPALIMOHHBIMU
YCHJIUTEISIMU
Paznen 3.
Paznen 4.
Pazpen S.
Hroro B cemectpe: 34 17 12
Uroro 34 0 17 0 12

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO [IUKIIa

Howmep
pasnena

Hazpanue u COACPIKAHUC pa3acCIOB U TEM JICKIIHOHHBIX 3aHATUMN

1

Tema 1.1. IloHATHS aHATIOTOBO 3JIEKTPOHUKHU.

OCHOBHBIE TEPMUHBI U OTIPEICTICHNSI aHATOTOBOM 3IEKTPOHUKH.

IIpeumy1iecTBa 1 HEJOCTATKU IPUMEHEHHS aHAIOTOBON CXEMOTEXHUKHU, PEKOMEHIALIUH 110
BBIOOPY KOMITOHEHTOB JIJIsl aHAJIOTOBBIX CXEM U U3MEPUTENIBHBIX YCTPOICTB.
HHCcTpyMeHTaNbHBIE CPECTBA IJIs pa3pabOTKU aHATIOTOBBIX CXEM

Tema 1.2. TenekoMMyHUKaIIMOHHAS anaparypa.

ITpumeps! NCTIONIB30BaHUS U TOCTPOCHHUS aHATOTOBBIX Y3JI0B U YCTPOWCTB B
TEJIEKOMMYHHKALMOHHBIX CHCTEM.

Tema 2.1. YcunurenpHbIe YCTPOHCTBRA.

O6mue cBeneHus 00 YCHIUTEIBHBIX YCTPOWCTBAX, HX OCHOBHBIX ITapaMeTpax u
XapaKTePUCTUKAX, CTPYKTYPHbIE CXEMBI, KIIaCCHU(PUKALNS yCUIUTENbHBIX YCTPONCTB.
Tema 2.2. OniepaliiOHHBIE YCUIUTEIH.

O6miue cBeneHrs 00 ONEPAIIMOHHBIX YCHITUTENSIX, X OCHOBHBIX TIapaMeTpax u
XapaKTepUCTHKAX.

Cxema 3aMelleHus ONEPAMOHHOTO YCHIIMTENS, KOPPEKIUS YaCTOTHOM XapaKTEPUCTUKU

BHyTpeHH:S cXeMOTEeXHHKa ONEPAIlMOHHBIX YCUIUTENEH.

WHBepTUPYIOIMHM 1 HEMHBEPTUPYIOIUI ONEPallMOHHBIA yCWINTENb. Pa3HOBUIHOCTH
OTEPALMOHHBIX YCHWJINTENEH, IIIyMbl B YCHIUTENSX.

Tema 2.3. OOpaboTKa CUTHAJIOB ONEPALIMOHHBIMU YCHIUTEISIMH.

M3meputenbHble yCUIUTENHN, CyMMHPYIOIINH YCHITUTENb-WHBEPTOP, MHTETPATOPHI,
YCHJIMTENb 3apsa, MPEHU3MOHHbIE BBIPSIMHUTENH, (PUIBTPHI HAa ONEPALIHOHHBIX YCHIUTEISX,
TE€HEPATOPhl CUTHAJIOB Ha ONEPALMOHHBIX YCUIUTEISIX.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIEHBI B TAOIHUIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

Ne | Temsl mpakTUYECKHX @®opMBI IPAKTUUECKHUX TpynoemkocTs, Ne paznena

/o

3aHATUN 3aHATUN (gac) JUCLUTIINHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYTOEMKOCTb IPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJI0OEMKOCTh

Ne HaumenoBanne 1abopaTopHbBIX paboT Tpynoemkocts, | Ne paszena
n/a (dac) IUCHUATLINHBL
Cemectp 5
1 HccnenoBanue yCHIIMTEILHOTO YCTPOHCTBA B 00JIaCTH 4 2

CpPEIHUX YaCTOT
2 HccenenoBanue 4acTOTHBIX CBOMCTB YCUIIUTEIBHOTO 4 2
YCTPOKCTBA
3 WccnenoBanue onepalioHHOTO YCHIIUTEs 9 2
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOM pabOThI

V4eOHBIM IJIAHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas padoTa 00yJaroIIXCs

Bunbl caMmocTosTennbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.
Tabnuna 7 — Buabsl camocToaTenbHOM paboThl U €€ TPYJI0EMKOCTh

Bun camocrositensHOM paboTh

Bcero, gac

Cemectp 5, yac

1

2

3

W3ydenue TeopeTnueckoro Mmarepuana gucuumiunel (TO)

12

12

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brmonnaenue pedeparta (P)

[ToaroroBka k Tekymiemy KoHTpomo ycneBaemoctu (TKY)

Jomamnee 3amanue (/13)

KonTponbubie pabotel 3a04uHNKOB (KP3)

[ToaroroBka K mpomexyTouHoi arrectaumu (ITA)

Bcero:

12

12

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUYaOIIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPHUBEIEH B Ta0IUIE 8.

Tabnuua 8— [lepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN

Kommuecto
9K3EMILTSPOB B
Ug_ll_l/l(bp/ bubnuorpaduueckas ccpiika Ounbmoreke
anpec (KpoMe SIIeKTPOHHBIX
SK3EMIUISIPOB)
004.3 B 68 Bomnosuu I'. YI. CxemMOTEeXHUKA aHATIOTOBBIX M AHAJIOTO- 19
UQPPOBBIX EKTPOHHBIX yCcTpoicTB: MoHorpadus / . 1.
Bomosuu. - 2-e uzn. - M.: IOJIDKA-XXI, 2007. - 527 c.
621.3 1145 [TaBnos B. H. CxeMoTexHuKa aHAJIOTOBBIX IEKTPOHHBIX 20
YCTpOUCTB : yueOHoe nmocobue / B. H. I1aBnos. - M. : Akagemus,
2008. - 288 c. : puc. - (Boiciiee npodeccruoHaibHOE
oOpa3oBanue. Pagnorexnuka). - bubmuorp. : c¢. 284 (7 HasB.). -
ISBN 978-5-7695-2702-9
621.3 T45 Tutne, Y. IlonynpoBoJHUKOBas CXEMOTEXHHUKA: CIIPABOYHOE 3

512 c.

uznanue / Y. Tutie; [ep.: A. I'. Anexcenko. - M.: Mup, 1983. -
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621.3 T45 Tutue, V. [lomynpoBogHUKOBAs CXEMOTEXHUKA: CIIPABOYHOE 24
pykoBozcteo / Y. Tutue, K. Illenke; mep. ¢ Hem.: A. T
Aunekcenko [u ap.]. - M.: Mup, 1982. - 512 c.

621.38 K79 | Kpekpadr, 1. AnanoroBas 31ekTpoHuKa. CXEMBbI, CUCTEMBI, 10
obpabotka curnana / J{. Kpexpadr, C. [Lxepmkan; mep.: A. A.
Kyspmuuena; pea.: A. A. Jlanun. - M.: Texaocdepa, 2005.-360c¢.

7. IlepeyeHb AMEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(pOPMAIMOHHO-
TEJIeKOMMYHUKALIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»
URL anpec HaumenoBanue

https://biblio-online.ru/ | O6pa3oBatenpHast miarGopma

https://biblio-online.ru/ | DnekTponnas OubIMOTEKA

https://znanium.com/ Hayuno0-00pa3oBaTeIbHbIN OpTa

8. IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mTpOrpaMMHOTO OOECHEUEHUs, HCIOIb3yEeMOTO TPH OCYUIECTBICHUU
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedyeHp UCTIONB3yEMOT0 IPOTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne i/ HanmMeHnoBaHue

He npeaycmoTpeHo

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp WCMONB3yeMBIX HWH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEICTAaBICH B
tabmuie 11.

Tabauna 11— Ilepeuenb MHGPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npexycmotpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTEILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUYECKOH 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 | JlekumnoHHas ayAuTOpUS 22-02
2 MynbTuMeauitHas T€KUUOHHAS Ay AUTOPUS 22-02
3 | JJaboparopus aHaJIOroBOM CXEMOTEXHUKH 22-02

10. OrmeHo4HBIE CpeICTBA TSI POBEICHUS TPOMEKYTOUHOM aTTECTAINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.

Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB ISl IPOBEICHHs IPOMEKYTOYHOH aTTecTalluu

By mpoMexyTOYHOM aTTecTalyu [TepedyeHb OIICHOYHBIX CPEACTB
DK3aMeH CrucoK BOMPOCOB K IK3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amaun;
TecThl.




10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH O00YyYaloUMMHCS TPUMEHSETCsl 5-0ajulbHas IIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMITETEHIM, KOTOpas puBeeHa B Tabmuue 14. B Tedenue cemectpa MOXKET MCIIOIB30BATHCS

100-0ayuipHas  mkajia

MOJAYJIBHO-PEUTUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIB30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIHMM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kputepuu ouieHKH YpOBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— ONMUPASCh HAa 3HAHMS OCHOBHOW M JIOIIOJIHUTEIIBHOM JIMTEpaTyphl,

«OTIIIHOY o
GATTCHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUICCKON
JESITEIbHOCTBIO HAIPaBJICHMUS;
— yMeJno 000CHOBBIBAET U apIrYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 0000IIEHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIUATM3UPOBAHHBIX MOHITHMA.
— o0yuyarouiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepua, rpaMOTHO U
[0 CyIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,
CXODOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEI;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHUYECKON AESITeIThbHOCTHIO
«3aUTEHO
HAIPaBIICHUS;
— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOM CIelUaIN3uPOBAHHBIX OHSITUH.
— 00yyaroIuiicss YCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
M0 CYIIECTBY M3JaraeT ero, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI,
— JIOTyCKaeT HeCYIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yTOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
«3aUTEHO
HaIPaBIICHUS;
— cnabo apryMeHTUPYET Hay4dHBIC MTOJOKEHNS,
— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 00OOIICHU;
— YaCTUYHO BJIaJICET CHCTEMOH CelIMaTu3UPOBAHHBIX MOHITHA.
— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
«HEYJOBIIETBOPUTEIIHHO ;
paccMOTpeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TEHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;
— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/TaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) ass 9K3aMeHa mpeicTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/m [Iepeuens BompocoB (3a7ay) AJs SK3aMeHa

1 Knaccugukaius, OCHOBHbIE TEXHUUECKHE XapaKTEPUCTHKHU U TOKa3aTeH
YCUJINTENIbHBIX YCTPOMCTB.

2 AHaJIu3 JMHEHHBIX YCUIIMTEIbHBIX KACKaJ0B B YACTOTHON 00JIACTH.

3 PaGota ycunurensHoro kackama. AUX u ®UX kackana. [Ipocreitmme
cxeMbl koppekin AUYX

4 Ycunurenu ¢ o6paTHON cBsA3bI0. Byl 00paTHBIX CBA3EH.

5 Juddepennmanpapie yCUIATEIN.
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6 Onepannonusle yeunutenu. MTHBepTUpYIOMNK 1 HEMHBEPTUPYIOLIUI
ONEpalMOHBIN YCUIIUTEIIb.

7 YcunurenpHble yCTPOWCTBA HA OCHOBE ONEPALIMOHHBIX YCUIIUTENEH.

8 OcHOBHBIE CXEMBI BKJIKYEHHUS ONEPALMOHHOIO YCUIIUTEIS

9 BHyTpeHHsIs1 CXeMOTEXHHMKA ONEPAllMOHHBIX YCUIUTENEH

10 Cxema 3aMelleHNs OIEPalMOHHOIO YCHIINTEIS

11 Koppeknust 4acTOTHOM XapaKTEPUCTUKH

12 (GMIBTPHI HA ONIEPALMOHHBIX YCHIIUTEIAX

13 ["'eHepaTOpbl CUTHAJIOB HA ONEPALIMOHHBIX YCHIIUTEIAX

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

No i/t [Tepedyens BonpocoB (3a1a4) myist 3a4deta / nudd. 3auera

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Uit KYpPCOBOT'O POSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No 11/ [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS
KYpCOBOi1 pabOThI
1 YcuinTenb CUTHAJIOB 3BYKOBOM YaCTOTHI C Koppekiuen AUX
2 Perynupyemblii HCTOUHUK CTAOUIILHOTO HAIIPSIKEHUS
3 bectpancopmaTopHbIi yCUIUTENb MOIIIHOCTH

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOH aTTECTAllMM B BHIE TECTHPOBAHUS
MpeACTaBICHBI B TaOnwuie 18.
Tabmuua 18 — [IpumepHBbIi epeueHb BOIIPOCOB ISl TECTOB

Ne n/nn [TpuMepHBIii epedeHb BOPOCOB JUIsl TECTOB

1 Ycunurenb 3eKTPUUECKUX KoJIeOaHUH CO3aeT Ha BbIX0/1€ MOIIIHOCTH OOJIBIIYI0, YEM
Ha BXOJIE, 3a CUYeT NpuMeHeHHUs: (YKa3aThb NPaBUIbHbIM OTBET)

2 K yemy npuBOJIUT NpUMEHEHHUE B YCUJIMTEIE OTPULIATEIbHOW 00paTHOM CBS3H

3 W ieanpHBbli ONepalMOHHbIA YCUIIUTENb XapaKTepU3yeTCsl

IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OpMBI
oOyueHwus, mpecTaBiIeHbl B Tabmume 19.
Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He mpeaycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIMNE  TPOIEIyphl  OICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOMMX J3Tanbl (OpMUPOBAaHMS KOMIIETECHLIMH, COJIepKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00y4yaromuXcs
I'VAIL

11.  Meroauueckue yka3zaHus i 00y4YaroMIUXCsl 10 OCBOCHUIO IUCIUIIINHBI

11.1. Meroauyeckue yKazaHUs I OOyYaroONIUXCsl IO OCBOCHHIO JIEKITHOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HayeHUWE JIEKIMOHHOIO Marepuajga — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIOKEeHHe ydeOHoro marepuana. HasHaueHune COBpEMEHHOH JeKIUU B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaJIBHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOTO IIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOI0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO (YHKUMH. JIeKIMs pacKpbIBaeT MOHATUHHBIN ammapar
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KOHKPETHOW OO0JiacTH 3HaHUs, €€ TMpoOJIeMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCIUTLTTHAMH.

[LnaHupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMIMMUCS JICKIIMOHHOTO MaTepraa;

— T[IOJIyY€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHUH, YPOBECHb
KOTOPBIX OINPENENISICTCS 1EJICBON YCTAHOBKOM K KaXK10H KOHKPETHOH TeMe;

—  TOJIy4EHHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C TPENOIaBaTEIICM;

— pa3BuUTHE TPOPECCHOHATBHO-NICIOBBIX  KayecTB, JIIOOBH K MPEAMETY H
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
NPOTHO3€ UX Pa3BUTHS Ha OJVDKaNIIINE TOJIbI,

— Hay4YuThCsl METOJUYECKH 00padarbiBaTh MaTepuasl (BBIACIATH TJIABHBIC MBICITH U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  MOJIyYE€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSTHIA.

JIeKIIMOHHBIN  MaTepuajl MOXKET CONpPOBOXKAATHCSA JCMOHCTpAlMEH  CHAiIoOB H
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuajia IPU IPOBEACHUH KOPOTKUX TUCKyCCHid 00
0COOEHHOCTSIX TPUMEHEHHS OTJCIIbHBIX TEMATHK IO JTUCIUTUIMHE.

CTpyKTypa npeiocTaBiIeHus JEKIHOHHOTO MaTepuaa:

- U3JI0KEHHE OCHOBHBIX TEOPETUYECKUX BOIIPOCOB B paMKaX PacCMaTpUBAEMOMN TEMBI,

- COIPOBOXK/ICHUE MYJIbTUMEIUWHBIM MaTCPHAIIOM;

- OTCBUIKM K NIPHUMEHCHHIO MAaTEPUAIIOB PACCMATPHUBACMOM TEMbI B JIA0OPATOPHBIX
paborax;

- BBIBOJIBI ¥ 000OIIEHHE U3I0KEHHOTO MaTepraia;

- OTBETHI HA BOSHUKAIOIIUE Y CTYJICHTOB BOIPOCHI IO TEME JICKIIHH.

11.2. Meroauueckue ykazaHus Ul OOy4aroIuXcs IO MPOXOXKICHHUIO MPAKTHUECKHUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOTro
npolecca, 3aKJII0Yaroniasicsl B BHIIOJHEHUN 00y4aloIUMUCS 10 PyKOBOJICTBOM IIpenoaaBaTens
KOMILJIEKCa Y4eOHBIX 3aJJaHUH C LENbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4yeOHOMH
JUCIIUIIMHBL, TPUOOPETEHUSI YMEHUN U HABBIKOB, OIbITA TBOPUECKOHN JAESITEIbHOCTH.

Lenbto MpakTUYECKOTO 3aHATHUS JUIsl 00yUaroIIerocs sBJIsSeTCsl IPUBUTHE OOyYaIOLIMMCS
YMEHUH U HAaBBIKOB IPAKTHYECKON JEATEIBHOCTH 110 U3y4aeMOM TUCIUIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUYaIOIIMMCs TPAaKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alis 3HAaHUW IpH pelieHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUIECHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJMKaMU H3Y4YEHHUs KOHKPETHOM yueOHOMU
JUCLUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 33 TaHHI;

— obecrieyeHre palMOHAIbHOIO COYETaHHs KOJUIEKTMBHOW M MHIUBUIYaJbHOU (hopm
o0ydeHusl.

TpeboBanust K MPOBEACHUIO PAKTUYECKUX 3aHITUN

[IpakTuyeckre 3aHATHS NTPOBOJATCS B (OpMe pEeLIeHHs 33aJad [0 MNPUHIUIIAM
(GYHKIIMOHUPOBAHMUSI Y3JI0B U OJOKOB CHCTEM, HCIIOJB3YIOIIMX aHAJIOTOBBIM CHTHAN, C
BO3MOXXHOCTBIO MOJIETUpOBaHMS HX paboTsl Ha OBM. [lng ycnemsoro mnpoxXoKAeHUs
MPAKTUYECKUX 3aHATUI HEOOXOIHMMO IMpeABapUTEIbHOE OCBOEHHE TEOPETUYECKOro Marepuasa
COOTBETCTBYIOILETO Pa3zAeiia AUCLUIIINHBI
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11.3. Meroauyeckue yka3zaHUs MJisi OOYYaIOIMIUXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pador.

B xone BeimonHeHus m1abopaTOpHBIX pPadOT oOydamImuics AODKEH YIriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJECTh COBPEMEHHOM METOJAMKOW W TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brmonnenne n1abopaTOpHBIX pabOT COCTOMT M3 SKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHUH.

Brimonnenue 51ab0paTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBI, ONpEeNesiseMOoll Y4yeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaromerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCICIOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JaHHOW AUCIUIUINHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTaln3alls TEOPETUYECKUX 3HAHUN, IOJYYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUe HOBOIM MH(OPMALIMH 110 U3yYaeMON JUCIHUILTUHE;

- TOpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOM  paboTel ¢ J1a0OpaTOpHBIM
o0opyaoBaHUEM U pubopamu.

3aganue u TpeOGOBaHUS K IPOBEACHUIO J1a00PaTOPHBIX padboT
3amanue TSl BBITTOJIHEHHS J1TaOOpaTOPHOM palbOThI BBIAACTCS HEMOCPEACTBEHHO Ieper
MIPOBEICHUEM JIA0OPATOPHOM PaOOTHI.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

Crpykrypa ordyera o mnabopaTtopHod pabore W mnpaBwia ero odopmieHus. [lo
pe3yJbTaTaM BBINOJIHEHHs JJAOOpaTOpHOH pabOThl CTyIEeHTaMH OQoOpMIIseTcs OTdYeT, (gopma
KOTOporo ytBepkaaercsi kadenpoii. [Ipumep odopmienust oryera o saboparopHoil pabote
BBICTABIISIETCS Ha KaeApalbHOM CTEHJIEe WM B JIOKAJIbHOM ceTu Kadeapsl. B obmem ciydae
oT4eT 0 JabopaTopHOil paboTe JOIKEH CONEpKaTh CICAYIONINE Pa3aebl:

— 11e71b 1TabopaTOpHOI paboThI;

— HCIIOJIb3YEeMBIE CPEJICTBA,

— OCHOBHBIE€ TEPMUHBI 1 ONPE/IEICHNUS;

— ONMCaHue 33/1aHus (TOCTAaHOBKA 33]1a4, IOJIEKAIINX BHITIOJTHEHUIO B TIPOIIECCe

1abopaTopHOil paboThI, OCYIIECTBIAEMAs CTYIEHTOM);

— OMMCaHNEe OCHOBHOM YacTH (KpaTKas XapaKTepPHCTHUKa 00bEKTa UCCIIeIOBAHMUS; METOANKA

WIA TIporpamMma J1abopaTopHO paboThl; pe3ysbTaThl pacyeToB, NpPEeJCTaBIeHHbIE B (opme
Tabnul, rpaduKoB, IUarpaMM U T.1.);

— BBIBOJBI (aHANM3 W MHTEPIpETalusl pe3yJbTaToOB, IOJYYEHHbIX IPU BHIIOJIHEHUU
n1abopaTopHOil paboTHI B BUJIE KPATKUX, HO IPUHIMITAATEHO HEOOXOAMMBIX JI0Ka3aTEeNIbCTB,
000CHOBAaHUH, Pa3bsICHEHNH, COTVIACOBAaHHBIX C LEISIMU U TEMOU J1a00paToOpHOIl paboThI).

[Tpuem 3amnThl OTYETOB O JIAOOPATOPHBIX paboTax. 3aluTa OTYETOB O JTa0OPATOPHBIX
paborax sBisieTcss OJHOW W3 (OPM TEKYIIETO KOHTPOJIA YCIIEBaEMOCTH CTYICHTOB. [Ipmem
3alIUTHl OTYETOB O JIAOOPATOPHBIX paboTax OCYIIECTBIAETCS IPENoAaBaTesieM, BeIYLIHUM
nmabopaTopHbIi npakTukyM. [Iporemaypa mpremMa oT4eToB O Ja0OpaTOPHBIX paboTax BKIIOYACT
IPOBEPKHU:

— COOTBETCTBHSI OOPMIICHHSI ITPEIBSABISIEMBIM TPEOOBAHUSM;

— 3HAHUM CTYJEHTOM OCHOBHBIX MOHATHH, ONpPEAEICHUH M TEOPETUYECKUX IOJOKESHUH,
PUMEHSIEMBIX TIPY BBITOIHEHUH JTA00PATOPHBIX padoT;

— 3HAHUU CTYZACHTOM METOAMKH BBINOJIHEHUS T1a00paTOpPHOI paboThI;

— YMEHHHA CTYICHTOM OOBSICHUTH TIOTYYECHHBIC PE3YJIbTATHI;

— CTENEHH CaMOCTOSATEIIbHOCTH BBIITOJIHEHHS J1a00paTopHOil paboThI.

[Tprem 3amuTBHl OTYETOB O JaOOPATOPHBIX pabOTax PEKOMEHIYETCSl OCYIIECTBIATH B
paMKax COOTBETCTBYIOLIEH Ja00paTOpHOil paboTHI.
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3amuTta 7a00OpaTOpHBIX  paboOT  mpeArnojaraeT  MPOBEIEHUE  CaMOOLEHKH H
BHYTPUTPYIIIOBON OLIEHKH, KPUTUYECKOTO aHAIN3a UCIIOIb3YEMBIX /ISl OLIEHKH METOAOB. Takxke
CTYJIEHTBHl OICHUBAIOT pPa3pabOTaHHYIO MPOrpaMMy AUCHMILUIMHBEI U  (OPMUPYIOT CBOU
IPEJIOAKEHUIO 110 €€ COBEPIIEHCTBOBAHUIO.

TpeboBanus k ohopMIIEHUIO OTYETA O JIabopaTOpHOI paboTe

ITo kax10i1 BEINOIHEHHOM padoTe CTyAeHT 0(OPMIIIET OTUYET HAa CTAHAPTHBIX JTUCTAX
dopmata A4 c o6s3aTeNbHBIM TPUMEHEHUEM MIEPCOHAIBHOTO KoMmibioTepa. Copep:kaHue oTuera
MIPUBE/ICHO B KOHIIE KAXK0M 1a00paToOpHOil paOOTHI.

TekcT noKyMeHTa cliefyeT pacrmojiaraTb ¢ OIHOM CTOpOHBI jucrta. JIUCT cumraercs
3alO0JIHCHHBIM, €CJIM PACIIOJIOKCHHBIH Ha HEM TEKCT, PUCYHOK WM cXema 3aHumaer 2/3
pabouero mossi TOKyMeHTa. BiojkeHus B JOKYMEHT MYCTHIX JIUCTOB He Aomyckaercs. JIucTsl
TOTOBOM paboOTHl CIIMBAIOTCS IO BCEW JIMHE IO JIEBOMY Kpalo JOKyMeHTa. B cmyuae
UCIIONIb30BAaHUSl B JOKYMEHTE JIMCTOB C albOOMHBIM pAaclOJOKEHUEM TEKCTa JIUCTHI
MOJAIIUBAIOTCA B JOKYMEHT CTOPOHOM, C KOTOpPOHM pacmojiokeH 3aroyioBok. CKperieHue
JOKYMEHTa C OJHOTO YIJia KaHIIeNSPCKOW CKPENKOW WM CKPENKOW CKOPOCHIMBATENsl, a TaKkKe
npeJCcTaBIeHnEe padOThI B BU/IE BIOKEHUS JINCTOB B TIOJIMATUIICHOBBIN (aiil HE JOMYCKaeTCsl.

Heo0OxoaumMo moayepkHyTh 3HQUUMOCTh JAHHOTO 3Tama, TaK KaK B OTYETE OTpa)aercs
MOJTHOTA M Ka4eCTBO NPOBEIEHHOI'O MCCIIEOBAaHUS, a TaKXKe YMEHHE CTyJeHTa 0000IaTh U
JIeJIaTh BBIBOJIBI, YETKO U IPaMOTHO OTUUTHIBATHCS O MPOJIETaHHOI padote. Bee mepeuncieHHbIe
JJIEMEHTHl  o0ecrneunBaroT (opMupoBaHue Yy Oyaymiero CHenuaiucTa HEOOXOIMMBIX
KOMIIETCHIINH.

B wmensx SkoHOMMM y4eOHOTO BpPEMEHM OTYET PEKOMEHAYETCS  BBIIIOJIHATH
OJIHOBPEMEHHO C MPOBEICHUEM HCCIIEAOBAHUN.

OO60011eHrsa U BBIBOJBI MO Ka)XJIOMY IYHKTY 3ajaHus (IporpaMMmbl palOoTbl) ClIEAYyeT
3aMKChIBaTh Cpa3y ke Mocie MOTYyYEeHHOro rpaduka, XapaKTepUCTHUKH, OCHUIIOTPaMMbI WK
TaOJIULIBL.

[Ipu HanucaHuu BBIBOJOB CIEAYET BO3AEPKUBATHCS OT OOBSICHEHUI, HAOIIOJaeMbIX WU
IPOUCXOAIMNX MpoueccoB. B BeiBoge HeoOxomumo akueHTupoBaTh BHHUMaHue TOJIBKO Ha
pe3yJIbTaTe SKCIEPUMEHTAIIBHOTO UCCIIEOBAHHUS.

KonnekruBuble (Opuraanbie) oTyeThl HE Aomyckarorcs. Kakaplid cTyaeHT odopmiisier
CBOM OTYET ¥ OTYMTHIBAETCS 332 HETO MHINBUIYAIBHO.

3ammTa 1abopaTopHON paboThl OpraHu3yeTcs B (hopMe HHANBUIYAJILHON Oecenbl 1
COJICPXKHUT B cee:

— mpoBepKy otyeTa Ha cooTBeTcTBUE TpeboBanusm ['OCT u ECK/;

— OTBETHI Ha BOIPOCHI 10 MOPSJIKY BBIIIOTHEHUS J1aOOPaTOPHON pabOTHI;

— OTBETHI Ha BOIPOCHI 110 MPUHIMITY pabOTHI JIEKTPUUECKUX MPUHLIUIHAIBHBIX CXEM,
IIPEJUIOKEHHBIX CTYACHTY JUISl UCCIEA0BaHNUS;

— OTBEThl Ha KOHTPOJIbHBIE BOMPOCHI, MPHUBEICHHbIE B KOHIE KaXAOH J1abopaTopHOU

paboTEhL.

[TepeueHs BONpPOCOB, IPEIAraéMbIX JIJIsl OTBETA CTYJEHTY ONPEAEIAETCS HHANBUIYaIbHO U
3aBHCUT OT YCII€BAEMOCTH CTYJEHTA B paMKaxX U3y4aeMOi TEMBI.

B ciydae ecnu B mporiecce MHIMBUAYAIBHOM Oecebl CTyIeHTOM OyaeT
MIPOJIEMOHCTPUPOBAHO MOJIHOE HETOHUMAaHUE LeJIel, METOJUK U CYTH UCCIIEJOBAHUS €My MOXKET
OBITH MPEJI0KEHO MPOBEACHUE SKCIIEPUMEHTA 110 TeMe J1abopaTOpHOIl paboThl, HO ¢ APYTUMHU
HAYaJIbHBIMU yCIIOBUSIMHU.

ITocne 3amuThl 1ab0paTOpHON pabOTHI OTUET Y CTYACHTA 3a0UpaeTcs, U XpaHUThCS Ha
kadenpe 10 MpoBeIeHUs IK3aMEHA.

11.4. Metoauueckue yKa3aHUS Ui OOYyYaloOlmUMXcs IO MPOXOXKICHHIO KypCOBOTO
IPOCKTHPOBAHUS/BBITIOIHEHUS KYPCOBOM

KypcoBoii mpoekT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS y O0YHAIOIIUXCS OMBITA
KOMILIEKCHOTO PEIICHUsI KOHKPETHBIX 33]1a9 POPEeCCHOHATBHOMN e TETLHOCTH.
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CTpyKTypa MOosSCHUTENIbHOM 3aUCKU KYPCOBOTO NMPOEKTa/ paboThl
B cocTaB nmosscHUTENBHON 3aIIMCKU BXOIST:

1 TuTynbHBIN JIUCT

2 Coneprkanue (C yKa3aHUEM CTPaHUIY)

3 Beenenue

4 OcHOBHOI paznen

5 3akmroueHue

6 CuCcOK HCII0JIb30BAHHOM JIUTEPATYPhI U IPYTMX UCTOYHUKOB

7 llpunoxenwne (IIpunoxenus)

TpeboBanus k 0hOPMIICHHUIO MOSICHUTEIHLHOM 3aIMCKU KYPCOBOTO MMPOEKTa/ pabOTHhI

Bo BBegeHum ompenenseTcss aKTyaJbHOCTh HPOOJeMbI, mpeameT (0O0BEeKT), Ieab Hu
3a/1a4M UCCIIEI0BAHUS.

OcHoBHOI pa3ies:

[TpuBouTCS 0030p TUTEPATYPHI M APYTUX MCTOYHUKOB, PE3YJIHTAT MOKWCKA AHAJIOTOB C
00s3aTeNbHBIMA CCHUIKAMHU Ha HaWJCHHbIE MCTOYHUKU. V3ydeHHe MCTOYHHMKOB MO TeMe, Kak
NpaBWiIO, TpEANIecTByeT cOopy H aHanmmzy wmarepuana. OHO JODKHO OBITH TOCTATOYHO
mUpOKUM. Henb3s orpaHu4MBaTHCS CBEACHUSIMH, TOYEPIIHYTHIMU U3 YUEOHHKOB, 0053aTE€IbHO
UCTIONIBL3YIOTCS MOHOTpaduu W CTaThH, ONMYyOJMKOBaHHBIE B HAYYHBIX >KypHanax. Ilowck
JUTEPATyphbl OCYIIECTBISIETCS CTYJEHTOM CAaMOCTOSITENIbHO C IMOMOIIBI0 KaTaloroB Hay4YyHOU
Ooubmmoreku, OnOIHOrpadIECKUX yKa3aTesied U CIpaBOYHUKOB, ceTH MHTepHeT. B pesynbrare
U3YYEHUS JIUTEpPaTyphl JOHKHO (OPMUPOBATHCS MPEICTABICHHE O COBPEMEHHOM COCTOSHUU
BOIIPOCA, YCTAaHABJIMBAIOTCS UMEIOLUECS IPOTUBOPEYNS U HepelleHHbIe 3a1aul. O030p A0KEH
COJIepKaTh JIOTMYHOE PACCMOTPEHHME PA3IMUYHBIX ACIEKTOB TEMbI HCCIEIOBaHUS, BBIACISIOTCS
OCHOBHBIE TEOPETUYECKUE M IMPAKTUUYECKUE IMOJOKEHUs. MaTepuan He JOJDKEH MPEeCTaBIAThH
OecropsiIoUHOe U3JI0KEHHE TOYEK 3PEHHUsl Pa3NUYHbIX aBTOPOB. B OCHOBHOM HCHONB3YIOTCSA
UCTOYHUKHU nocaeaHux 7-10 ner. B pe3toMe BbIIEISAIOTCS AUCKYCCHOHHBIE BOIIPOCHI.

AHanmu3 npeaMeTHON 00J1acTh

[Tpr HEOOXOAMMOCTH pa3jen WLTIOCTPUPYETCS HEOOXOAMMBIM KOJMYECTBOM PHCYHKOB,
dororpaduii, Tabmui, cxem, auarpamMm u TpadpukoB U T.A. OHM JOMKHBI HE TOIBKO
WUTIOCTPUPOBATh  OCHOBHBIC  TOJOXEHHUS  PabOTBl, HO H  CIOYXKUTh  HarJISATHBIMU
JI0Ka3aTeNbCTBAMU U 00OCHOBAHUSMH JUIS MOCIIEAYIOIINX 3aKIFOYSHUN U BBIBOJIOB.

OObexTHast MOZIeNb TPEIMETHON 00IacTu

OnuceiBalOTCSl  KIACcChl, COOTBETCTBYIOIIME TOHATUAM  TMPEAMETHOH  0OIacTH.
PackphIBaroTCSt HX CBSI3U MKy COOOM M aNTOPUTMBI UX B3aHMMOJCHCTBHSI B MPOIIECCE PEIICHUS
npukiagHo 3amaud. OOBEeKTHas MoOJAeNb H300pakaeTcss TpaduyecKd B BUOE IUArpamMMbl
KJIACCOB.

[TpoexTupoBaHue MPOrPaMMHOTO MPOAYKTa

[Toapo6HO MOKYMEHTHPYIOTCS KJIACChl TpeAMETHOM oOmacTu. OnpeaenseTcss COCTaB uX
atpulOytoB u omnepanuii. [Ipu HeoOxomuMocTH T00ABISIOTCS JOMOJHUTEIBHBIE KIACCHI.
PesynbTaTsl npoekTupoBanue rpadpudecku n3o00pakaeTcs B BUAE Juarpamm, OJ0K-CXeM.

Peanu3arus mporpaMMHOTO MPOTYKTa

[TosicusiroTCst 0COOEHHOCTH pealin3alliid OCHOBHBIX ONEpaluil KJ1acCOB U UCHOJIb3YEMbBIX
anroput™MoB. OmNUCHIBaeTCA TOIB30BATENbCKUI WHTEp(dEiic M MOCIea0BaTeIbHOCTh PaOOTHI C
HuM. OnucaHue ceanca paboThl C MPOrPaMMHBIM MTPOAYKTOM I€I€CO00pa3HO WILTFOCTPUPOBATH
KOMUSIMU COOTBETCTBYIOIIUX OKOH MOJIh30BATES.

3aki0oueHue B KypcoBOil paboTe BKIIOYAaeT OOCYXJAEHHE IOJYyYEHHBIX Pe3yJIbTaToB,
MIPUBOJISATCS BBIBOJIBI 11O paboTe. BBHIBOMBI TOKHBI MMOTHOCTHIO COOTBETCTBOBATH 1€/ PabOTHI U
XapakTepu30BaTh €€ pe3yJbTraTbl. OHU ABJISIOTCS KOHIEHTPAUME OCHOBHBIX MOJIOKEHHI
paboThI M TOATOMY HE MOTYT pa3BUBATh HICH, HE BHITEKAIOIIME TIOJTHOCTHIO U3 €€ MAaTEPUaJIOB.

B cnucok HMCNoab30BaHHO#W JUTEpPATYpbl W JAPYTHX HCTOYHHUKOB BKJIIOYAFOTCS
00s13aTeNbHO BCE HCIIOJIb3yeMbIe padoThl, pecypchl IHTEpHET U Ap. IO aBTOPCKOMY an(aBuTy.
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CHOHMCOK HCMOJB3YEeMbIX HMCTOYHHKOB O(QOPMIISIETCS B COOTBETCTBHHM € OMOIMOrpaduueckuMu
TpeOOBaHUSMU.

11.5. Meroauueckue ykazaHus JUIsl 0OyYarONIMXCs 10 MPOXOXKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJ]aHUI0 U TP METOJMYECKOM PYKOBOJICTBE IpEINojaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YYaCTHSI.

s oOyyarommxcsi 1Mo 3a04HON (opMe OOydeHHs, CaMOCTOsTEIbHasl padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHupOBaHUe pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IIOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00y4arOUXCASABISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual 1o JUCIUILINHE;

— METOAMYECKHE yKa3aHHs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 32049HOU (hopme 0OyIeHUs).

11.6. Meroguueckue ykazaHusi JUIsi OOyYalOMIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEUEHUE CEMEeCTpa C LIeJIbI0 OLEHUBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymuil KOHTPOJIb OCYILIECTBIISIETCA IYTEM NHMCbMEHHOI'O ONpOCa CTYyAEHTOB IOCIE
OKOHYAaHMUS W3JI0KECHHsI OYEpPENHOTO pasjesia JAUCHUIUIMHBL Pe3ynpTaThl TEKyHIEro KOHTPOJISA
YCIIEBAEMOCTH YYMTBIBAKOTCS HA MPOMEKYTOYHON AaTTECTALlMM KaK JIONOJHUTEIBHBIN KPUTEPHI
(bopMHpOBaHUS UTOTOBOW aTTECTALIMOHHOM OIICHKH.

11.7. Metoauueckue yKa3zaHUs Ui OOYYArOIIUXCS 1O MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTeCTallnun.

[MpomexxyTouHass  arrectanss  OOydarONIMXCsl — MpPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTO‘IHI)IX 1 OKOHYATCJIbHBIX pe3y.]'[I)TaTOB 06y‘~IeHI/I5[ 110 AUCIOUIIIINHC. OHa BKJIFOYACT B
ceOs:

— 9K3aMeH — ¢opma OICHKH 3HAHH, MOJYYSHHBIX OOYYaloUIMMCsS B TPOIIECCe
U3yYCHUS BCEU JUCUMUILUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSTEILHOUW PabOThI, CHOCOOHOCTH
HpI/IMCHﬂTI) nux ajsda pemeHI/m HpaKTI/ILIGCKI/IX 3aaa4. SKBaMeH, KaK HpaBI/IJ'IO, HpOBOI[I/ITCﬂ B
NEpUOJT SK3aMCHAIMOHHOW CECCHMHM M 3aBEpIIAeTCs AaTTECTAIIMOHHON OIEHKOH «OTIMYHOY,
«XOPOIIIO», «YAOBIETBOPUTEIILHOY», KHEYTOBICTBOPUTEIHLHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX OOyYaIOIIUMCS B XO/€ U3yUEHUS
yUeOHOM JTUCIUIUTUHBI B IIEJIOM HJIH IPOMEKYTOUHAs (10 OKOHYAHUHM CEMECTpa) OI[CHKA 3HAHHI
00yJaroImuMCs 110 OTAEIBHBIM pa3jieiiaM JAUCIUIUIAHBI ¢ aTTECTAI[HOHHON OIEHKOW «3a4TeHO»
WJIN «HE 3a4YTEHOY.

— nmubdepeHMpOBaHHbIM 3aueT — 23T0 (opMa OLEHKUA 3HAHUH, TOJIYYCHHBIX
06yanOHH/IMC$I HpI/I I/I3y‘—IeHI/H/I JUCIMITIINHBI, HpI/I BBITIOJIHCHUU KprOBI)IX HpOGKTOB, KprOBI)IX
paboT, HAyYHO-UCCIICOBATEIILCKUAX PAa0OT U MPOXOXKIACHUH MPAKTUK C ATTECTAIIMOHHON OIIEHKOM
COTIIUIHOY, «XOPOIIIOY, «yIOBICTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHHOY.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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