MHHUCTEPCTBO OBPA3OBAHMSI U HAYKU POCCUCKOWN ®FEAEPALIMA
MdeaepanbHOE FOCYIAPCTBEHHOE OIOKETHOE 00pa3oBareabHOE YUPEK,/ICHHE
BLICHIEIO NIPOPCCCHOHATIBHOTO 0Opa3oBaHus
«TOMCKU#H TOCYJAAPCTBEHHBIA YHUBEPCUTET CUCTEM YIHPABJIEHUS

N PAIMOIJIEKTPOHUKH» (TYCYP)
YTBEPKJAIO

- TUSUR IipopekTop no yuednoii padore
=
Frj m ‘ UNIVERSITY - I.E. Tposin

(Y RASHT NOONHCAS ANEETROHMDA NOONHECkI

Cepragaxar; lobcfala-52at-H45-aefl-5584d2fd4820
Bragesey: Tooam Nagen Cdumosms

PABOYAS MIPOI'PAMMA YYEBHOW JUCLUIJIUHbI

CXEMO- U CUCTEMOTEXHUKA JJIEKTPOHHBIX CPEJICTB
YpoBenb 0CHOBHOIi 06pa30BaTe/ILHOIT IPOIPaMMBbI:  OaKanaBpuar

Hanpagsienne(s1) noAroroBKH (CNeuHaabLHOCTh): 11.03.03 KoHcTpyHpoBaHie U TEXHOIOMHS SJIEKTPOHHbIX
cpeacts

Ipopnab(u): [IpocKTHpoBaHUe U TEXHOIOIHS YNEKTPOHHO-
BbIUMCIUTENbHBIX CPEJICTB

®Mopma odyueHun: Oo4Has

MaxybTeT besonacHocTi

Kadenpa KomnaekcHolt undopmaumnontoit 6ezonacHoctn yyek-
TPOHHO-BbIYHCAHTENbHBIX cHeTeM (KUBDBC)

Kvpe 2,3 Cemectp 4,5

YueOuniii naan nadopa 2013 roga 4 noceayOUIHX JieT.

Pacnpenenenne padouero Bpemenn:

-t v, 3

=9 o =) =
Ne Buubl yuedHoii padotsi % % 5 E

g | & = 5
1. | Jlekuun 18 18 36 4acoB
2. | JlaBoparophbie padoThi 28 16 44 4aCOB
3. | lpakTHueckue 3auaTus 18 18 36 4acos
4. | Kypcosoii npoext/padora (KPC) (ayanropuasn) He npeayemorpeno 4acoB
5. | Beero ayauTopHbIX 3aHATHI (Cymma 1-4) 64 52 116 4yacos
6. H3 nnx B unTepakTHBHOI hopme 13 13 26 4acoB
7. CamocTosiTe/bHast paborta cryaentos (CPC) 44 56 100 44aC0B
8. | Bcero (6e3 yk3ameHa) (Cymma 8,7) 108 108 216 4acos
9. | Camocr. padoTa Ha NOATOTOBKY, C1a4Y YK3ameHa 36 36 72 4acoB
10, Obuian TpyroeMKocTs {(Cywna 8,9) 144 144 288 4yacon

(B 33a4€THBLIX e/1IHHHIAX) 4 4 8 3ET
3ader He npeaycMoTpeH Aud. 3auet He npeayeMoTpen
Ik3amen 4.5 cemectp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 4 or « 12 » 4 2016 1

Jlucr corytacoBaHuii

Pabouas nporpamma coctasiicna ¢ yuerom tpeGoBanmii ®ejiepanbhoro I'ocyrapereHHoro odopaso-
BATCNILHOTO CTanapTa Bbictiero npodeccuonanbioro odpasosanus (GIOC BI1O) tperbero nokomne-
115l 1O HAIPABJICHUIO NOArOTOBKHM (cnennanbioctu) 11.11.03 KonctpyupoBanue 1 TexHONOIHS Yiek-
TPOHHBIX cpeAcTB "[IpoekTupoBaHue M TEXHOJOIMSA JNEKTPOHHO-BHIYHCIHTCBHbIX cpeacts”. yTBep-
KiaenHoro npukasom Nel333 ot 12.11.2015. paccMoTpena H yTBepik/eHa Ha 3aCCIanHK Kadeapbr «12»
anpeuns 2016 r.. nporokos Ne 4,

Paspabdorunku accncrent KMBDBC \*“/‘(/‘C’;’{ /0.B. Tlexos/
3as. kadeapoit KUBIBC. npodeccop (éZ)Z— o /ACA. Tenynanos/

Pabouast nporpamma cornacosana ¢ GaxyIbTeTom, NPOGHIMPYIOLIEH U BbITYCKAIONICH kagenpa-
MH HAIMPABJICHUS O I0OTOBKH (CHCIHANLHOCTH).

Jlekan ®axynbrera besonacnoctn =, /E.M. JlaBblioBa/
V =
3an. npodgunupyiouiei kade,ipoit KUEDBC («3;4/ /AA. Ulenynanos/
/
3aB. BeInyckatoie kadeapoit KUEDBC (> /AA. enynanos/
=

DKCHEPTHI:

Jlupextop LleHTpa cueTeMHOro npoekTupoBa- ¢///AA Konen/

HHS] f y
Cr. npenojasareib kKadp. KUBIBC e ' A /M.A. Conos/
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1. Hean u 321241 AMCHMILTHHDI:

Llenamu sipisieres odecneuenue 6a30Bo# MOArOTOBKH CTY/ICHTOB B 00J1aCTH NPOCKTUPOBAHUS H
MPUMEHEHHS aHATOTOBBIX W IM(PPOBBIX YICKTPOHHBIX CXEM. (PYHKLMOHAIBHBIX 3BEHBCB M CHCTEM pa-
JIMOVICKTPOHHOMN aniaparypbil.

3aJa4aMu JIMCHUILTHHBI SBJISIOTCS

— W3YHYCHUE NIPHHINTIOB pabOThl AHATOTOBBIX HICKTPOHHBIX CXEM U ()YHKIIHOHAIbHbIX 3BCHbEB:
~ W3YHYEHHE MCTOJ0B 00padOTKH CHI'HANIOR B dHAJIIOTOBBIX HIEKTPOHHBIX CXEMax M (YHKUHOHAIIb-
HbIX 3BEHbAX:

— M3YHCHHC MCTOMOB TNPOCKTUPOBAHUS AHAJIOTOBBIX JJICKTPOHHBLIX CXEM U (lﬁ)yHKLll/lOHaﬂbelX
3BCHLEB.

2. MecTto aMcuuiuingbl B crpykrype OOIT:

JAucunimna «CXemMo- U CHCTEMOTEXHHKA IEKTPOHHBIX CPEJICTBY OTHOCHTCS K 0A30BOI H4acTH
sucuriiH. [peamectsyromne aneuninimne: Gusuka, DJeKTpoTexHUKa | ieKTponuka. Pusnueckuc
OCHOBBI MMKPO- M HAHOMIEKTPOHUKH. TToc:ie/yonme Aucuuimab: MUKPOIpoLeccopHble YIeKTPOHHO-
BblumcanTe bHbie cpe/icTBa (DBC). HpoekTupoBanyue HHTErpatbHbIX MUKPOCXEM MUKPOIPOIECCO-
poB.

3. TpeboBaHusl K pe3yibTaTaM 0CBOCHHS THCIHILTHHBI:
[Tpouece u3yuenus IMCIHILIMHBL HanpaBiieH Ha GOPMHPOBAHUE CIIEAYIONIECH KOMITETCHIMM:

— CHOCOOHOCTBIO PeLIaTh 3a/1a4H aHaIu3a | pacueTa XapakTePUCTHK WICKTPHUCCKUX el
(OI1K-3).

— FOTOBHOCTBIO MPUMCHATH COBPEMCHHDBIC CPE/ICTBA BBIMOJIHEHUS! U PeAAKTHPOBAHHUS H300paKe-
HUH 1 YCPTEKCH M [I0INOTOBKH KOHCTPYKTOPCKO-TEXHONOIHUECKOH nokyMeHTaimn (OTTK-4),

B pesyabraTe W3yUdCHHS JIMCHMILIMHBI CTYEHT J0JIKEH:
3nare:

— OCHOBHbIC TTOHATHS W 3aKOHbI WICKTPUUCCKUX W MArHUTHBIX 1[CTTCH:

— METOJIbl AHAJIW3A LICIEH 1I0CTOSHHOI'O M [IEPEMEHHOIO TOKOB:

— MPUHILKIILI JICHCTBUS YJICKTPOHHBIX 1TPHOOPOB;

— CXEMO- H CUCTCMOTEXHHUKY WICKTPOHHBIX CPEJICTB COBPEMEHHYIO WICMEHTHYIO Da3y YIeKTPOH-
HBIX CPC/ICTB M TCHICHLMH €¢ PA3BUTHS:

Ymerb:

— MCIIOJIb30BATh AKTUBHBIC IPHOOPDI /LISt HOCTPOEHHUS TPOCTEHIINX Oa30BbIX stueck PIA. 1poso-
M Th aHAIW3 TTOBEICHUS DA30BbIX SUCCK. IKCIICPUMEHTAILHO ONPE/ENsTh OCHOBHbIC XapaKTePUCTHKH U
1apamMeTpbl HAMOOJIEE IHPOKO NPUMCHSCMbIX HEJTMHEHHBIX KOMITOHEHT M aKTHBHLIX MPHOOPOB:

— OCYILECTBJIATH CUHTE3 CTPYKTYPHBIX H HMIEKTPHYCCKHX CXEM QHATIOTOBBIX U LIM(PPOBLIX ICK-
TPOHHBIX YCTPOHCTB B TOM YHMCJIC Ha HTallaX. MPEIILECTBYOIMX aHAIM3Y CBOHCTB CXEM ¢ MTOMOILIBIO
DBM. a TakiKe rpaMOTHO W LIEJICHANPABICHHO OCYLIECTRIISITH ONMITHMH3ALMH IAPAMETPOB U CTPYKTYPhbl
CXEM B XO/I€ HTOI'0 aHAIK3A.

Biajers:

— MCTOJMKAMH 11e71eco00pa3zHOro BbIOOPa HICKTPOHHBIX KOMIIOHEHTOB H PEKUMOB UX PaBOThI:

— MCTO/IAMH [IPOCKTHPOBAHHsI AHAIOTOBBLIX H LIM(DPOBBIX NIEKTPOHHBIX CXEM H (PYHKIIHOHAILHBIX
3BEHbCB.
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4. O0bem AMCUMILITHHBI B BH/IbI Y4ebHoii padoTsI
OO1@as Tpy.10eMKOCTb JIMCIUIIIMHBI COCTARNSICT 8 3aUETHBIX eHHMUIL.

Bua yueOHoii padorbi Beero uacos Cemectphi
4 S
AyauTopHbie 3aHsiTHs (BCero) 116 64 52
B rom uncne:
Jlekimn 36 18 18
JlaBoparopusie padors (JIP) 44 28 16
[Tpaktnueckue saustus (113) 36 18 18
Cemunapst (C) He npeanycmorpetio
Konnoksuymbl (K) He npenycmorpeno
Kypcosoii npoekT/(pabdora) (ayantopuas narpyska) He npenycmorpero
CamocrosTesibHas paGoTa (Bcero) 100 44 56
B tom unecae:

IlpopadoTka eKUHOHHOTO MaTepHana 20 10 10
PacueTHo-rpadmueckne padoTs 80 34 46
Kypcooii npoext/(pabota)(camoctostebhas paboTa) He npeaycmoTpeno
Pedepar He npeaycmotpeto
CamocT. paboTa Ha NOArOTOBKY. Cla4y jK3aMeHa 72 36 36
Bun npomexyTouHoii arrecraimnm IK3aMEH JK3aMEH JK3AMEH
O011as TPyA0EMKOCTh Hac 288 144 144

3auetHble Eanunust Tpynoemkoctu 8 4 4

5. Conepkanue IMCUHILITHHBI

5.1, Pasaeibl AHCUHILIHE M BHIBI 3aHATHIT (§€3 pa3aesieHus 110 ceMecTPaM u3 ooIn)

: T &z ;T
S |58l Eg 2R § % | DopMupyembie KO-
Ne p A2 e . = S el Z2E|lEDe 2 .
v HanmenoBanune pasiena AHCUHIITHHEI z \§ % §_ = § S i g o neTeHunH )
= |2 8| E 8 E é 2 @ (OK, TIK, TICK)
I. | Ananorosbie »1eKTPOHHbIC YCTPOHCTRA. 8 4 8 30 50 OTIIK-3, OllK-4
2 | YCuauTeabHble 3BEHbBS. 8 8 8 30 54 OIIK-3. OIlK-4
3 Y CHAUTEIU MOILLHOCTH M 00paTHas CBsi3h. 6 4 6 8 24 OI1K-3, OI'K-4
4 | OnepalloHHbIe YCHINTENH. 8 4 8 8 28 OIIK-3. OITK-4
S LlndpoBble H aHAKOTOBO-LM(POBLIC YCTPOICTRA. 6 24 6 24 60 OI1K-3, OIlK-4
UTOIO 36 44 36 100 | 216
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5.2. Coaepikanue pasie.ion AHCHHILIHHBI (110 JIEKIHSAM)

( Ne Haumenosanue . TI pyJo- Popnipyevbie
o pa3ICI0 Couzepskaniie pasaenos CMKOCTh KOMI‘ICTCHLU?H
| “ (uyac.) (OK. TIK. TICK)
L Cenmectp 4 I
I. | Ananorosple OO011HE CBEICHIA 00 AHAIOTOBBIX ICKTPOHHBIX YCTPOHCTBAX 8
WIEKTPOHHbIE H H3YyUHacMoii aucHHmInne. OIK-3. Ol1K-4
yCrpoiicTna, [lapameTphl 1 XapaKTepHCTIIKH aHATOrOBbIX IEKTPOHHBIX
o YCTPOFCTB. ] )
2 | Yemanteisiie Tpuaunibl n cxembl odecneuchms TPeOYEMOro pekuma pa- 8
3BCHbS. OOTHI KACKAIA HA 110CTOS HHOM TOKe. AHaTH3 padoOThl THIOBBIX OlK-3. OIK-4
‘ | YCHITHTCbHBIX 3BCHLCB B PCIkKHME MAJIOrO CHIrHAMA. |
T - o Cemectp S J
500 Yewawrenn YCmmre n Monoct . MHOrokackajiHble yeuureau. Q6- 6
MOLLHOCTH N PATHBLIC CBA3H B TPAKTAN YCHIICHHS. Ba30Bble cXeMHbIE KO- OINK-3. OlIK-4

()()p‘dTHaH CBS3b (blil‘_\'piill”ll AHAJOTIOBBLIX M HKPOCXEM H }"CH.J'IHTCIICﬁ MOCTOSAH-
HOTI'O TOKA. “ll’lp()l\‘(lll();lt)CHbIC NYCHIIHTEH M YCHIIUTCAW M-

HYJABCHBIN CHIHAI0B MWIOI JLIHTEALHOCTH.
4 Onepatonbic | YCHITEbHbIC 1t )y HKLHOHA bHbIC YCTPOHCTBA Ha orepaly- 8
NCHIANTEN, OHHBIX VCHINTCASN. Y CIINTCIN BLICOKOH YYBCTBHTCILHOCTH, ONK-3. OIK-4
S [uppossie 1 CXEMOTEXHHRA YICKTPOHHBIN UHMPPOBBIX yerpoiicts. Cxemo- 6
aHasoroBo- TENHHRL CMCHIAHHBIN aHANOTOBO-UH(PPOBLIX YCTPOICTB, Ve~ OIK-3, OIK-4
indposbie POHCTB OTOOpaKCeHIS HudopMaltity,
|
i | e Tie~ .
i | )crpoiicrsa. B - e B

5.3. Pa‘i;lc;lbl AHCUHHILIHHBLI H MC')RJ[HCHHIIJH/IHaprlC CBA3H ¢ ()60Clle‘lllBalOllll/lMll (llpeilbl-
le‘\llll(lMl/l) U odecleuydBAeMbIMH (ll()CJl‘C_Jl‘\'K)lllHMH) AHCHHILIHHAMU

PNenn Hanmenosanne odecneunsatonn Ne No pasiiesioB aavnoit anemnmmb 13 1aoa.5. 1. s K()—T
NPCABLIY LX) H 00CCTICHHBACMbIX TOPHIX HEOOXOAHMO H3YHEHHE 00CCTICUHBAIONIHN (11PC.1bi-
p > )
(NMOCHCAYIOINN ) AHC ML H JYUUIX) M 00€CTeY HBACMbIN (HHOCICAY KOLLHX) AHC T

§ . R R - Lo s

T

- ] MpenecTByonBe AHCUNILIHHDBI - L

L[ I N
| . DH3HYCCKHC OCHOBBLI MHKPO- 1 HAHO- ' + i
| WICKTPOHHKH - ~ L
ﬁi 3. DUCKTPOTEXHHKA H OICKTPOHIIKA i + + . i
fﬁilx rrrrr Mocaeaywnimne meuuninmp - L
j B MHKPOHPOLECCOPHBIC VICKTPOITHO- - B
— BHIMHCIHTE/IbHBLIC CPEACTRA |
i 2. HpoekTpoBatie nHrerpaibhbix . + ¥ i :
| o MHKPOCXEM H MHKPONPOLECCOPOB

5.4. CooTBercrBHe KOMIICTCHUHI, (bopMpreMblx IIPH H3YUYCHHH JIHCIUILIHHDBI, H BU/10B
3aHHTHH

. — — = 1
[ [lepeuehs kom- Buibl sausiii L DOpMbI KOHTPOS 10 BCCM BUAAM 3aHSTH] (npiviepod) ‘»
i . L — —— . ———— |
{ HETCHI i l Jao | Ilp. ‘ CPC !
( OIK-3 ! ' o+ i Teet, oTUCT N0 HPAKT.PAd.. KOHCIEKT CamMOlIOArOTOBKI. OT4eT 110 ’
| Jadoparopuoii padore. Kontposstas padora

r R S— ,T 1 TS P ‘l
! OlK-4 : | t ' Fecr. oT4eT N0 NPaKT.pad.. KOHCHEKT CAMONOAIOTOBKI. OTHeT 1Mo j
[ Aaboparopuoii padote. KourpoasHas padota |

JI = neknms, Hp — npakruucckue u ceMutapekue sanstust. JIad - naboparopnsie padorsl. CPC -
camocTositelblias padbora cryeiira.
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6. MeTtobl U popmbl opraHusaiuu odydeHus
Texuostornu HHTEPAKTHBHOIO 0GYUCHHS IPH PA3HBIX dopmax 3aHsiTHi B uacax

®opmbl | Jlekunu | [lpaktrueckue JaGoparopubie | pearo
MeTobl (uac) 3aHATHs (uac) 3aHATHS (uac)
I'T-meTonb 8 8
[ Tkt ¢ 3apaHce 3araHupoBaHHbIMH OLIHOKAMU 4
Jlekumna «OdpatHas cBsi3b» 2 2
lIpakTiueckHe rpynnoBbie W HIMBHAYANbHbIE 3a/1aHHUS 12 12
MTOro HHTEPAKTHBHLIX 3aHATHIT 6 8 12 26
7. JlabopaTopHbIi HPAKTHKYM
Ne 1 Ne paznena Hanmenosanye abopatopHbix padot Tpyao- Komuetenunn OK,
N | AMCUMIIHHbBI E€MKOCTh K, TICK
w3 Taog. 5.1 (uac.)
4 Cemectp
I | Mcenenoanye anoaa u tpansucropa 4 OI1K-3. OT1K-4
2. 2 Mcenenosanne Tpan3HeTOPHOTO YCUANTENA C PE3UCTUBHOI 4 OI1K-3, OITK-4
HArPY3KOH
3. 2 HcciienoBanne TpansneTopHoro H3GUpaTenbLHOro yeHanTe- 4 Ol1K-3, OIK-4
JI51 C PC3OHAHCHBIM KOHTYPOM B Harpyske
4. 3 MccenenoBanme TPAH3HCTOPHOTO YCHIUTENS MOLWLHOCTH C 4 OI1K-3. OIlK-4
TPAHCHOPMATOPHOH HArpy KO
5. 4 Mcenerosanue yeTpoicTs reHepatun nepHogHIYeckux Ko- 4 OI1K-3. Ol1K-4
Jedannii
6. 5 Hcenenosanne 6a3osbix nementos TTJI u DCIT uudpo- 4 OI1K-3. OIK-4
Bbix DCJI
7. 5 Hcenenosanne KOMOMHAIHOHHLIX Y3/10B U YCTPORCTB LU(- 4 OIK-3, OIK-4
poBbix JC
5 Cemectp
S. S Hceneiosanne nocieaoRate/bHOCTHBIX Y3108 W yCTPOHCTB 4 OI1K-3. OIK-4
ungposbix IC
6. S HMccaenosanue peructpos v cuéruukos DC 4 Ol1K-3. OIlK-4
7. 5 HceiieioBanye onepaunoBHOro yCTpoRcTBa npoueccopa 4 OIlK-3. OIlK-4
8. S Hccienoranne ynpasJistouiix yerpoicTs 4 OI1K-3. OITK-4
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8. IlpakTuiecKkHe 3aH8THS (CeMHHADPDI)

Ne 1 Ne pazaena Tematika npakTHUECKUX 3aHATHH (CeMUHApOB) Tpyno- Komnerenuun OK.
W[ AMCUMIIUHbBI E€MKOCTh MK, TICK
W3 Tabdn. 5.1 (uac.)
4 cemectp
I 1 Obuine cereHns 00 aHANOTOBBIX Y1EKTPOHHBIX YCTPOICT- 4 OIIK-3, Ot1K-4
BAX H H3YHACMOI JIHC UM IIMHE,
2. | [MapameTpbl 1 XapaKTEPHCTHKH AHANOTOBbIX HIEKTPOHHBIX 4 OIK-3. OIK-4
YCTPOICTB.
3. 2 [Tputumnbl n exembl odecnedenns TpedyemMoro pexuma 4 OIK-3. OT1K-4
padoThl KacKana Ha NOCTOAHHOM TOKe.
4. 2 AHan3 padoThl THHOBBIN VCHIHTE/ILHBIX 3BEHbER B PEKUME 6 OIK-3. OIlK-4
MaJIoOro CHI'Hasla.
5 cemecTp
5. 3 YCHInTes u MOIHOCTH. MHOrOKacKaaHble yCUmuTeu. 2 OIIK-3, OI1K-4
0. 3 OOparHble CBA3H B TPAKTAX YCHICHHSA. ba30BbIC CXEMHbIC 2 OI1K-3. OINK-4
KOH(UIYpauHH ananororbiX MHKPOCXEM W YCHANTENCH N0~
CTOSAHHOTO TOKA.
7. 3 LLHIMpOKOMOAOCHbBIE YCHANTEAN 1T YCHIUTENM UMIYIbCHBIX 2 OI1IK-3. OI1K-4
CHIHAJIOB MAJIOH LINTEABHOCTH.
8. 4 Yeumuresbhbie  QyHKIHOHAIbHbIC YCTPOHCTBA Ha ornepa- 4 OIK-3, OITK-4
LIHOHHBIX YCHITHTEISX,
9. 4 Y CHIHTEN BBICOKOH YYBCTBHTEILHOCTH. 2 OIlIK-3, OI1K-4
10. 3 CXEMOTEXHHKA YIEKTPOHHbBIX UHPPOBLIX YCTPOHCTB. 2 OTIK-3. OI1K-4
1. 5 CXEMOTEXHHKA CMEUIAHHBIX aHATIOrOBO-UHMPOBLIX YCT- 4 OI1K-3. OI1K-4
POHCTB, YCTPOUCTB 0TOOpaKeHHs HHbOpMaumu.
9. CamocTosiTe/ibHas padora
No | Ne pasznena auc- Buabi camoctosTenbHoit paboThi Tpyno- Komrne- | Kontpose Bbinosinenus
117 | UHIIMHBL W3 (oemansayus) eMKOCTh [reHlnn OK]  padoTbi (Oupoc. rect.
i | Tada. 5.1 (uac.) MK, ITCK AOMBLAANHC. 1 T.)
1. ! [losTOpeHHE IEKIMOHHOTO MaTepuana, noji- 30 OT1K-3, Onpoc, 3amuTa otuera
rOTOBKA OTUETA NO NPAKTHYECKOI padoTe, OI1K-4
MOAIOTOBKA 0THETa NO J1adopaTopHOi padboTe
2 2 l[loBTOpEHIe NEKIIHOHHOTO MaTepHana, noj- 30 OIl1K-3, Onpoc. 3awmTa otuera
FOTOBKA OTUETA M0 NPaKTHYECKOI padoTe, OIK-4
MOAr0TOBKA OTHETa 10 Jad0paToOpHOi paboTte
3. 3 TloBTOpEHHE ACKUMOHHOrO MaTepHana, noj- 8 OI1K-3, Onpoc. 3aumra otyera
FOTOBKA OTYETA 110 MPAKTUUYCCKONH padoTe, OIK-4
NOJArOTOBKA 0THETA N0 1ad0paTOpHOIt paboTe
4. 4 [ToBTopeHHE JIEKIHOHHOIO MaTepHana, noi- 8 OI1K-3, Onpoc. 3awuTa oTueTa
roTOBKa OTUETA N0 NPAKTHYECKOH padoTe, OTI1K-4
10/1Ir0TOBKA OTUETA MO J1adOpaTOpHOI padoTe
5. S [ToBropenue AeKIHOHHOTO MaTepHaia, noj- 24 OT1K-3, Onpoc, 3auimra otyera
rOTOBKA OTHETA HO NPAKTHUCCKOI padore, OlK-4
NOJr0TOBKA OTUCTA 110 JiadopaTopHoii pabote
6. TloroToBKa 1 cllaua YK3ameHa 72 OueHKka Ha YK3aMeHe

10. lIpumepras TeMaTHKa KyPCOBbIX HPOEKTOB (padoT) Kypcosas paboTa HE NnpejiyeMoTpena
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11. Peiirunrosas cucrema jL1st OEHKH yCeBaeMOCTH CTY/1eHTOB

Tabéauna 11.1 bauibHbie olleHKH /1115 Y1eMEHTOB KOHTPOJISI.

4 cemectp

—

DNEMEHTHE YUeOHOH AeSTENLHOCTH

MakcumaibHbl it
Oann Ha l-yro KT
€ Hayaja cemMecT-

Maxkcumanbhbl it
Gas 3a nepuon

mexay [KT u 2KT

MakcumasibHblii
Oanut 3a nepron
mexay 2KT u na

Bcero 3a
cemectp

Hapacra HILHM HTOI'OM

pa KOHELL ceMecTpa
~HoceleHue 3ansTuii 3 3 2 8
| lIpakTHueckas padora S 10 5 20
Jladoparopuas padora 18 27 18 63
KOMITOHCHT CBOEBpEMEHHOCTH 3 3 3 9
| Mroro makcumym 3a nepuoa: 29 43 28 100
29 72 100 100

S cemectp

—

IAEMEHTBI YUCOHON AEATE/IbHOCTH

MakcumasibHbIi
oana na -y KT

MakcumManbHblii
Oann 3a nepron

MakcHmaibHblii
Oau 3a nepron

Bcero 3a

C Hauaja cemMecT- sy KT u 2KT mexay 2KT u na cemectp
| pa i KOHEL cemecTpa
HoceweHue 3ansuii 6 6 5 17
[IparkTuueckas padora 10 15 10 35
| Jlaboparopnas paGora 9 9 18
UToro makcumym 3a nepuon: 16 30 24 70
| Ix3amen ) 30
| Hapacratwmnm utorom 16 46 70 100 |
Tabumuna 11.2 [lepecuer 0aiiioB B OLCHKH 32 KOHTPOIbHBIE TOUKH
o ba/ibl Ha 13Ty KOHTPOJILHOIT TOUKH Ouenka |
> 90 %0 0T MaKCHMaILHOIT CyMMBI 6aJ110B Ha aaty KT 5
O71 70% 510 89% 0T MakcuMalbHOI cyMMbl Gatiton Ha aaty KT 4
O1 60% 10 69% 0T MakcUMaTbHON cyMMbI DaioB Ha aary KT 3
60 % 0T MaKCHMATBHOT cyMmbl OaJutoB Ha jary KT 2 j

Tadumua 11.3 — llepecuer cymMbl 6a/LI0B B TPaMIHOHHYIO 1 MEMIYHAPO/IHYIO OICHKY

Urorosas cymma 6a/110B, yYHTbIBaeT

Ouenra (FOC) L Ouenka (ECTS)
VCNEUIHO CAAHHBII YK3amMeH

B 5 (0TAHYHO) (3a4TeHO) 90 - 100 A (OTJHYHO)
4 (xopoiLo) 85-89 B (ouenb xopoto)

ropoto 75 - 84 C (xopoio)

(3aUTEeHO)
70-74 D (ynosaerBopureiso)
3 (YIOBIACTBOPHTEBHO) 65— 69 YAOBICTBOP

(3a4TeHO) 60 - 64 = (nocpeacrierno)

{ 2 (HCYIOBJICTBOPHTENLHO). (HE 3aUTEHO)

Huxe 60 6a108

I {HEY10BAECTBOPHTCABLHO)
4 —

12. Yuebno-meroanueckoe u undpopMannoHHoe ofecnedenne AHCIHIVIHIbBI:
12.1 OcHoBHas Jiuteparypa:
1) Kpacbko A. C. CXCMOTEXHMKA AHAIOTOBBIX YICKTPOHHBIX YCTPOHCTB: yueOHOEC 110coOHe /
Kpacbio A. C. — Tomek:B-Criexrp, 2006. — 180 ¢. [ InexTponnbiii pecype]. Pewum gocryiia
http://edu.tusur.ru/training/publications/938
2) CXeMOTEeXHHKA aHAIOTOBBIX YIEKTPOHHBIX YCTPOHCTB : yueOHoe nocodue juis By3os / B. H.

Hagsios. - M. : Akagemus. 2008. — 287c.: i, tabi. (26 7x3. B ouno1.)

12.2 JlononnuresibHas reparypa:
1) Anexcenko A. I'. OCHOBBI MUKPOCXEMOTEXHHKH: yueOHoe nocodue / A. I'. AjleKCeHKo.— 3-¢
w31 [nepepad.u jon.].~ M. : BUHOM. JlaGopatopusi 3hanuii, 2004 — 448 c. (163 »K3. B OMOIL.)

2) DNEKTPOHUKA H CXEMOTEXHUKA : yueOHoe nocobue: B 2 u. U. 2 1 CxeMOTeXHUKA AHATOIOBBIX
DNEKTPOHHBIX yeTporeTs. / H. 11 Jlenncos. A. B. lllapanos, A. A. [llubacs Munucreperso obdpasosa-
nust Poccuitckoit denepannu. Tomeknii rocy1apeTBeHHbId YHHUBEPCUTET CHCTEM YIIPABICHHS H PajInO-

INCKTPOHUKH. - Tomek 1 TMLZLO. 2002 - (297 93, B 6161.)
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12.3 Y4ebHOo-MeTOMUECKHE 110CO0US 1 IPOrpaMMHOE obecieueHme:

Jist obecrievenust IMCUMNINHbL HCOL3YIOTCS ceytotue YMIT:

2) OOuias HAEKTpOTEXHUKA U HJIeKTpoHuKa : JlaGopaTopHblii IPAKTHKYM: Y ueOHoe nocodue j1is
By308/ A. I1. 3aiiies : denepaibiioe arenteTBo 110 06pasosanuio. ToMckHil rOCY1apCTBEHHbIH yHUBEp-
CHTCT CHCTEM YNPABJICHUSA M pa/IMOYICKTPoHMKH. Kadenpa kommiekcHoN nuHpopMaLHOHHOI Ge301ac-
HOCTH HJICKTPOHHO-BLIMUCIUTCILHBIX CUCTEM. - 3-€ W31, nepepab. u jort. - Tomek : B-Criektp. 2007. -
179[3] c. : mut.. Tabn. - bubnwmorp.: ¢. 105. - ISBN 5-91191-027-6 (26 5k3)

3) lliudaes A.A. MeTosiiieckue yKazanus K MpoBeIeHHIO NMPAKTHYECKHUX U CAMOCTOSI TCIIbHbBIX
3AHATHH 110 JICHUIHHe. «CXEMO- M CHCTEMOTEXHHMKA 1EKTPOHHBIX CPEICTBY JUIS HarpaBJICHHUS 110]1-
rorosku 211000.62 «Kouctpynposanue 1 TeXHOIOTHS JIEKTPOHHO-BbIYHCANTEBHbIX CpejIcTBY | Dek-
TPOHHBI pecype]. Pesxnm gocryna (JokaiibHas ceth kadeapsl KUBIBC):
veesirtaos\poviCICH [pakTiueckue u camoctosrensble sanstus CC.doc

JLisi obectieHeHNs JIMCUMILIMHBE TPEOyCTes ClleAyIolIee TPOIPaMMHOE 00eCTIeUeHHE:

1) Electronics Workbench 3.

12.4 basbl aanHbiX. HHOOPMALHOHHO-CIIPABOYHbBIC M [IOUCKOBDIC CHCTEMbI: Google:

1. htp:www.lib.tusur.ru - oGpasoBaTeiibHbIA NOPTa YHHBEPCHTETA:

2. http://www.clibrary.ru — Hayunas ickTponnas Oubinoreka:

3 htp/www.edu.ru - Bed-caiir cuetembr GeaepaibHbix 06pa3oBaTeIbHBIX 10PTAIOB.

13. MarepHa/IbHO-TeXHH1eCKO€E ofecnedeHte AHCHUNTHHbI:
My nbTume nitHas JICKIMOHHASE Ay IMTOPHS;
JIMCIUICHHbBIA Kiace ¢ JI0KanbHOH BLIMHCIHTENLHOM CETBIO M A0CTYTIOM B CCTh WUnTepner.

14. Meroauueckue PEKOMCH/IAIHA 110 OPraHUu3aluH U3YYCHHA JHCHUMILVIMHDbI HE Tpey-
CMOTPCHBI
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Ipuaoxenue k paboueii nporpavme

(De,uepanbuoc FOCY, 1apCTBCHHOC OlOJKETHOE OGp&'iOBd’l‘CHbHOC YUPCIKACHHUC BBICILICTO
Hp()(l)CCCH()llilfleOI’O 06}’)8’3033““”

«TOMCKHHA TOCYJIAPCTBEHHBINA YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAJIMODJIEKTPOHUKK» (TYCVP)

YTBEPKIAIO
[Ipopexrop no yuedHoii pagore
I1. E. Tposiu

« . »_ 20160

®OHA OUEHOYHBIX CPEACTB IO YYEBHOI ANCHUTIJIMHE

Cxemo-u CHCTCMOTCXHHKA VIEKTPOHHBLIX cpeacrs

YpoBeHb 0CHOBHOI 00pa3oBATC. ILHO HPOIrPaAMMBbI DAKAIABPUATR

Haupasienue noaroroskn (ctietmagabnocrs) 11.03.03 Koncerpyuposanne u TCXHO.10I' M3
IBC

[Tpodu.in [lpoexTuposaune u rexnoorus IBC

®dopma odyuenus Ounas
Paxyabrer desonacnocrn (OF)

Kagejipa Koyiniexenoii undopyatmonnoii 6esonacnocru WIEKTPOHHO-BbIYHCIH T ILHBIX
cHCTCM

Kype 2,3 Cemecrp 4,5

Yueoubiii mwian nadopa 2013 roxa u HOCIC/LY IOIIUX [ICT.

Ixsamen 4,5 cemecrp

Tomex 2016

CornacoeaHa Ha noprtane Ne 5962



1 Bgeacnue

®ona oucHounpix cpeiets (POC) spisercs NPHIOKCHHEM K padoueil  nporpamme
JMCHUIIMHBL «CXEMO- M CHCTCMOTCXHUKA WICKTPOHHBIX CPEACTBY U HPCACTABISIET OO0
COBOKYHHOCTh  KOHTPOJABHO-H3MCPHTCIBHBIX — MATCPHAlOB  (THIIOBBIC  3ajlaun  (3a1aHust).
KOHTPO:IbHBIC padOThl. TECThl H JIP.) M MCTOI0B HX MCIOJIB30BAHHSA. [PCAHA3HAUCHHBIX LIS
H3MCPCHUSE YPOBHS JTOCTHIKCHHS CTYICHTOM YCTaHOBJICHHBIX PE3YILTATOR 0OYUCHHUSL.

DOC no aucumiuimie CXCMO- M CHCTEMOTEXHHKA SJICKTPOHHBIX CPCICTB UCIOJIB3YCTCS
1IPH HPOBEICHAN TCKYLICTO KOHTPOJIS YCNCBACMOCTH M HIPOMEKYTOUHOI aITeCTaliiy ¢y, ICHTOB.

[epetcHb 3aKkpenaeHbIX 3a IMCIHILIMHOR KOMIICTCHLMI TpUBEIeH B Tadauie |
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Tab.mua 1~ Hepeuens 3akpeiicHubIX 32 IMCUMILIMNOI KOMIICTCH I

Iranust popmuposanus j

PR

CPCACTBA BLITOAHCHUS H
PCIAKTUPOBAIHSA H300PAKCHHI 1
YCPTCIKCH H O IO TOBKH
KOHCTPYKTOPCKO-TCXHOIOIHUECKO
Jokwienrranid (OIK-4)

Kon Dopmy.IHPOBKA KOMIIETCHIINH
KOMIICTEHITHH
OIlK-3 - CHOCOOHOCTLIO PCIIATh 3a/1a4u anaiu3a | J1oioken 3Hath:
1 pacticia NAPAKTCPUCTHI | o\ cHOBIBIC HOHSTHS W 3aKOH b
DACKTpHYCeKRHN Tiened (O11K-3) WICKTPHUCCKUX M MAIHMTHBIX
OIlK-4 - TOTOBHOCTBIO HPHMCHSITH COBPEMCHIbIC | HCTCH:

¢ MCTOIbI AHAIH3a e no-
CTOSIHHOI'O U HCPEMCHHOIO 10~
KOB:

® IpHHIMNIDLI ICHCTBHS  )ICK-
TPOHUBIX TPHOOPOB

® CXCMO- M CHCTCMOTCXHHKY
DJACKTPOHHBIN  CPLICTB: COBpPE-
MCHHVIO  VICMCHTHYIO  0a3y

HICKTPOHHLIX  CPCJICTB M TCH-

JCHIUMH CC PAZBUTHS

® COBPCMCHHBIC CPCICTBA Bbi-
HOJHCHHS WU PC/JIAKTHPOBAHUS
UCPTEIKCH H 1O IOTOBKH KOHCT-
PYKTOPCKO-TCXHO-JI01 HUCCKOH
JIOKYMCHTAILHH.

Jlosken vmern:

® HCHOIBL30BATI AKTHBHbBIC
HPUOOPLI I8 NOCTPOCHUS 11PO-
CTCHININMX 0a30BLIX stueck POA.
HPOBOIHTL  QHAIHS  HOBCICHHS
OQ30BBIN  $IMCCK.  IKCHCPHMCH-
TAILHO  OHPCICIATL  OCHOBHBIC
NAPAKTCPUCTHKH W 1HAPAMCTPhI
HAHOOIICE  ITMPOKO  HPUMCHIsie-
MBIX HCIHMHCHHBIX KOMIOHCHT U
AKTHUBHBIX HPHOOPOB:

® OCYIICCTBAATL CHHTCS CTPYK-
TYPHBIX H JICKTPHUCCKHX CXCM
AHAIOTOBLIN H HU(PPOBBLIX YICK-
TPOHHBIX YCTPOHCTB B TOM UHC-
JdeHA Hranax, HnpeuuecTByio-
HIHX QUMY CBOHCTB CXCM ¢
nomoubio IBM. a rakke 1pa-
MOTHO  H  1CICHANPABICHITO
OCYHICCTBISTL  OITHMH3AIUH
HAPAMCTPOB M CTPYKIYPHI CXCM
B XOJE YTOTIO ana 34,

JlospKen B ieTh:

¢ MCTO/lAMH HPOCKTHPOBAHHSA
AHAJIOTOBbLIX U llH(l)pOBbIX VICK-

TPOHHBLIX CXCM U (]))”'HKI[MO:J
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HAJIbHBIX 3BCHBLCB:

® MCTO/IMKAMH 1Caecoodpasto-
[0 BBIOOPA WICKTPOHHBIX KOM-
HHOHCHTOB M PCIKHMOB HX pado-
Tbl

® COBPCMCHHBLIMH  CPC/ICTBAMH
BBLITOJIHCHUSE W PC;LAKTHPOBAH U
YCPTEHKCH U 1TOJNIOTOBKH KOHCT-
PYKTOPCKO-TCXHO- 101 HUECKOH
JLOKYMCHTAIIH K.

l
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2 Pea.msanus KoMnereHiMii

B pesyabrare wsyuenus Jicunmoibl CXeMO- M CHCTEMOTEXHHKA JIO/BKHBL ObITh
CPOPMUPOBANDBI KOMIICTCHITUU:

1. Komnerenuust OlK-3

- CHOCOOHOCTBIO pellaTh 3Q/la4l aHajiu3a W pacdera XapaKTCPUCTUK HICKTPHUYCCKHX

nenei (O11K-3).

Tarnnl (l)()pMHpOBaHHH KOMHICTCHIHWNW, TPHUMCHACMDBIC I YTOrO BW/Ibl 3aHITHUH U
HCHOJIB3YCMBIC CPC/ICTBA OLICHUBAHU S HPCACTABJICHDBI B Ta6ﬂlfﬂ,lC 2.

Ta6mma 2— Jranbl (I]()lel[)OBalllHl KOMIICTEHLIHH H UCIT0JIL3YEeMblE cpeiicrBa ONCHUBAHUA

Cocras

Juarn

YMmern

Buajiers

Conepxanue
YTaloB

e JlosxeH snarn oc-
HOBHBIC HOHSITUS U 3a-
KOHBI DICKTPHUCCKHX H
MAIHH THBIX HCICH:

®  MCTO/Ibl AHAIN3A
HCHEH TOCTOSHHOTO H
HCPEMCHHOIO TOKORB;

® [IPHHIMIIBI JICHCT-
BHS )ICKTPOHHBIX 1PH-
OOpOBR.

e JloskeH ymerb ue-
10JIL30BaTh AKTHBHBIC
HpUOOPBI LIS TOCTPOE-
HHUSL IPOCTEHIINX 0a30-
BbIX gucek PIA. 11poBo-
JINTh aHAJIU3 LTOBC/ICHHSI
0A30BbBIX SUCCK. HKCIIE-
PUMCHTAJILHO O1IPC,Ic-
JSITh OCHOBHbBIE XapakTe-
PHCTHKH W 11apaMeTphbl
HauodO1ee LIMPOKO HPH-
MCHSIEMbIX HEJMHCHHBIX
KOMITOHEHT M aKTUBHBIX
pUOOPOB.

o Jlosken Baaers me-
TO/IMKAMH 11eJ1€C000-
Pa3HOTO BLIOOPA YICK-
TPOHHBIX KOMIIOHCHTOB
U PCIKHMOB HX padOThI.

Buini
3AHATHH

Jlekmu: npakruucckue
SAHSATHSAL J1IA0OPATOPHBIC
3AHSITHSL:
CAMOCTOSTCILHAS
padoTa CTyJICHTOR.

Bbionnenue
HPAKTHYECKOH padOThI;
BbIITOJIHEHUE
Jlaboparopioi padoThl:
CaMOCTOSITC IbHAsL padoTa
CTY/ICHTOB

Beino:inenne
HPAKTHYECKOH padoThl;
BBIITOJIHCHHE
Aaboparopioi padoThI:
CaMOCTOsITC IbHASI
padoTa CTYICHTOR

Hcnoubsyem
bl€ Cpe/CcTBA
OICHUBANUSH

3allTa 1HPaKTHUYCCKOM
PadOTHI: AU TA
1a00paTOpHOH padoThI;
KOHCIICKT
CAMOCTOATCILHOM
padOThL: HK3aMeH

Odopmitenue orueTHOC-
TH M 3auiTa Jaboparop-
HBLIX paboT: oopm.ictne
OTHETHOCTH U 3alllMTa Jia-
OOpATOPHBLIX PadOT: OlLe-
HUBAHHE CAMOCTOSTCIh-
HOH padoOThI; HK3AMECH

3AUMTA HIPAKTHUCCKHX
1 1adOPATOPHBLIX padoT:
NO;AI'0TOBKA pacueTon H
O0POPMIICHHE OTUCTA 110
IPAKTHYCCKON U j1a00-
paropHoii padote. B
XOJI€ CaMOCTOSITCALHON
padoThL: YK3amen

OOLIME XapAKTCPHCTHKH TTOKA3ATCIICH U KPHTEPHEB OLCHUBAHUS KOMIIETCHILHH Ha BCCX
YTallax [PUBCICHBI B TadIunIe 3.
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Tabimna 3 — O6mue xapakrepuerukn nokasareieii u KPHTEPHEB OLICHUBAHUSA
KOMIIETEHLHH 110 YTAlAM

Ilokasareau n
KpUTepHH

3uare

Ymers

Baajiers

Orimuno
(BBLICOKHIA
YPOBEHB)

Odura1acr
(daxkTnycckuMu u
TEOPCTHUCCKHUMH

3HAHUAMM B 1IPC/IC 1N

U3YYACMOM 001aCTH ¢

IOHUMAHUCM FPainIL
HPUMCHHMOCTH

Obnanaer JAnanazoHom
IIPAKTUYECCKUX YMCHHH.
TpeOYCMBbIX 115
Pa3BUTUS TBOPUECKUX
pCHICHHH.
adcTparuposanus
1pooiem

Konrposmpyer padory.
HPOBOJIMT OHCHKY.
COBCPIUCHCTBYCT
JACHCTBUSE padoThI

Xopomo
(0azoBbIt
VPOBCHB)

3naer dakrbl.
HPUHIHIIBL, HIPOHECChI,
O01ILHC 1O THS B
HPEICHIAN H3VHACMO
o01acTH

Oolnanaet nuanasonom
IPAKTUYCCKUX YMCHHH.
TPeOYCMbIX 1151
pelieHHus
ONPCACICHHDBIX
1poditem B odiactu
MCCIIe 0B US

BCpC'I‘ OTBCTCTBCHHOCTDL
3d 3ABCPIICHUC 3a/1a4 B
UCCIIC,I0OBAHNUH.
l]pl/lCllOCll()J‘IHBaCT CBOC
ITOBC/ICHHUC K
00CTOSs IeiibCTBAM B
PCHICHHUH HpOGJICM

O0Onazaer 0OCHOBHLIMY

DopmyiMpoBKa

HpHBC1CHA B Tadiuie 4.
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¢.IbHO O0.1a1aeT Oas30BbLIMU YMEHHUsAMU, Tpedyc- Padoract 1npu npsmom
(1oporoswlii OOLIUMU 3HANHAMM MbIMH JUISE BBITOJHCHHS HA0O ICHHH
YPOBEHB) NPOCTBIX 3a/1a4
HOKA3ATC/ICH M KPHICPHEB  OLCHMBALNS  IaHHOH  KOMIICTCH N




Taﬁunua 4 — [Moxasare;n u KPHTEPHH OUCHUBAHUA KOMIICTEHIIHU HA YTAlaxX

Mokasaren
HH
KpHTCpHu

3Harn

YMmers

B.ajgern

Orinuno
(BbICOKHI
YPOBEHD)

3HACT MOHATHS H
3AKOHbBI YICKTPUUCCKUX H
MarHUTHBIX 1ICHCH. a
TAKIKC MCTO 1bl aHA K34
LEIHECH NOCTOSHHOIO H
MCPECMCHHOTO TOKOB.
3HACT U HOHUMACT
HPHHILHIIBI ICHCTBHS
YICKTPOHHBIX TIPHOOPOR.

MoaxeT nipumensits u
0DOCHOBBIBATH BBLIOOP Me-
TO/1a aHANN3a 1IEIH NICK-
TPHUECKOIO TOKA. MoxkeT
HCIIOJIB30BATH AKTHBHbIE
HPUOOPBL LISt HOCTPOE-
HUSL TPOCTEHINNX 0a30-
BbIX siucek PDAL niposo-
JMTL AHAJIW3 TIOBC,ICH U
0430BbIX AYCCK. IKCIICPH-
MEHTAIBHO ONPEICIsTh
OCHOBHBIC XAPAKTCPHCTH-
KW W napameTpbl Hando-
JICC LHUPOKO NpHUMEHSsie-
MBIX HEJIMHCHHBIX KOMHIO-
HCHTOB M aKTUBHBIX [TPH-
O0pOB.

CBOOOIHO B ICET
METOIMKAMM LHEIICCO-
00pas3Horo BLIOOPA
NICKTPOHHBIX
KOMIIOHCHTOB H
PCIKHMOB X PadOThI.

Xopouo
(0as3oBbIIT
YPOBCHB)

3HACT 1HOHSTHS H
3AKOHbI NICKTPHYCCKUX H
MAIrHUTHBIX LICHICH. A
TAKKC MCTO 1Ll aHasiH3a
HCIHCH HOCTOSHIIOTO U
HCPEMCHHOPO TOKOB.

Mosker npumensT
PA3IMUHBIC MCTO/IbI AHA-
JIM33 UCIH YICKTPHYCC-
KOro Toka. Moxer
HCHIONIB30BATH AKTHBHBIC
TPHOOPBI LISl HOCTPOEC-
HHS ITPOCTEHINX Oa30-
BbIX siueek PDA. ykeiepu-
MCHTAIILHO ONPC/ICIATD
OCHOBHBIC XaPaKTCPUCTH-
KW W riapaMeTpbl Hanoo-
Jlee UPOKO TpUMEHsie-
MbIX HCJTHHEHHbBIX KOMIIO-
HCHTOB M AKTHBHbBIX 11PH-
OOpOB.

Buancer v s
OOIBUIHHCTBE Ci1yUyach
MOKCT HPUMCHSTh
MCTO/IHKH BLIOOpA
WICKTPOHHBIX
KOMIIOHCHTOB H
PCHKHUMOB HX PAdOTHI.

YioBjieTBO
PHTCJABLHO
(nmoporosnl
i
YPOBeHL)

3HACT OCHOBHDBIC HOHSITHS
H 3AKOHBI VICKTPHUCCKHX
H MAl' HUTHBIX HICHICH. a
TAKKE HCKOTOPBIC MCTO/ b
aHa;m3a ueHeH
HOCTOSHITONO W
HEPCMCHHOTO TOKORB.

Moaxer npumvenists 1-2
METO/a aHa/iu3a 1enu
YICKTPUUECKOTO TOKA.
Mooker HKerepumenTaib-
HO OTIPCACHSITH OCHOBHBIC
XApaKTePUCTHKH U
HapaMeTpbl HaudoICC
HIHPOKO MTPUMCHSIEMBIX
HCJIMHEHHBIX KOMITO-
HCHTOB M aKTUBHBIX TPH-
0OpOB.

o1 pykoBo,icTBOM
MOZKC T IPUMCHSTD
MCTOIHKH BBLIOOpa
ICKTPOHHBIX
KOMITOHCHTORB U
PCIKHMOB HX padOThi.
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2. Komucereunius OIK-4
= TOTOBHOCTBLIO HPUMCHSITHL COBPEMEHHBIC CPEICTBA BBLUIOIICHUS W pCaAKTHPOBAHUSI
H300PAKCHHH M UYCPTCIKCH M 110,110TOBKH KOHCTPYKTOPCKO-TCXHOAOIHYCCKOMH | 10KYMCHTAIIHH

(O11K-4).

Dratinl (])OPM HUPOBAHHSL  KOMIICTCHILUH,

IIPUMCHSCMbIC 115

HCHOJAL3YCMbBIC CPCICTBA OLICHUBAHHSI HPCACTABIICHL] B l‘d6Jll/illL 5.

2TOro

BH/Ibl 3aHSTHUH WM

Tabiima S —Irann GopMHPOBAHN KOMIIETEHIMH B HCHO.Ib 3y CMBIC cpeICTBA

OHCHHBAHHA

Cocras 3narn YMmersn Boaaers
o JIoauken 3narn, exeMo- ¢ JIOJKCH YMCTh OCY- e Jlo.nken siaIcTs
H CHCTCMOTCXHHKY ) ICK- ICCTBIIATE CHHTCS CIPYK- | MCTOIAMH HPOCKTHPO-
TPOHHBIX CPCICTB: CO- TYPHBIX H DOJIEKTPHUCCKHX | BAHHS AHAIOIOBLIX H
BPCMCHHY IO ICMCHTHYIO | CXCM aHAI0IOBBIX H [IH()- IHPPOBBIX NICKTPOH-
0a3y YICKIPOHILIX POBBIX CKTPOHHBIX YCT- | HBIX CXCM M (PYHKILHO-
CPCIICTB M TCH, [CHITHH CC POHCTRB B TOM HHCIIC HA HAILHBLIX 3BCHBEB:

Cos . Pa3BUTHAL dratiax. PC/UIICCTBYI0- ® COBPCMCHHBIMHU

0/1ePARAHU

¢HTranoB

® COBPCMCHIDBIC CPC/ICT-
Ba BBLITOHICHHS 1T PC/IAK-
THPOBAHHS  HYCPICIKCH M
MO OTOBKH KOHCTPYK-
TOPCKO-TCNHO-
JOIMUCCKOH  JIOKYMCHTA-
LM H.

HIHX @HAJIM3Y CBOHCTB
CXEM ¢ 1HoMolbIo DBM. a
TAKKC IPAMOTHO H 11C.1C-
HAIPABJICHHO OCYUICCTR-
JSITh OIITUMU3ALLHK T1apa-
METPOB U CTPYKTYPbI
CXEM B XOJIC YTOTO Ala M-
34.

CPCACTBAMU BBIOSTHE-
HUS W PCTAK THPOBAHHS
HCPTCHCH H HOTOTOB-
KH KOHCTPYKTOPCKO-
TCXHO-CI0NHUCCKOH [10-
KYMCHTAIMH.

Bujib1
JAHSITHI

Hpakruucckue sansrus:
J2a00PATOPHDBIC 3als THS
CaMOoCTOs TC IbHast padoTa
CTY,ICHTOR.

Boinosnenue
HPAKTHYCCKOH padOThi;
BLITOJIHCHHE
J1adopaTtopHOi padoThI:
camocrostitelibHas padbora
CTYJICHTORB

Boinosnenue
HPAKTHUCCKOH padOThl:
BLUTOJIHCHHC
JAa00paTopHON padoThI:
CaMocCTostTe bLHas
padoTa CryIeHToR

HUcenoansye
Mble
cpeIcTBa
OICHUBAHH
s

3auTa HPAKTHUCCKOH
padoTHI: 3aImMTa
Ja00patopHoii padOThI:
KOHCHCKT
CaMOCTOSTCILIOMN
padOTBI: YK3aMmeH

Odopmitenne oruernoc-
TH ¥ 3ammra siadoparop-
HBIX paboT: odopm.IcHHC
OTHUCTHOCTH U 3alllHTA ila-
OoparopHbIx padoT; o1le-
HUBAHHUE CAMOCTOSITC. b=
HOH padoOThI: HK3AMCI

3AUIMTA TPAKTHUCCKHX
H J1a00PATOPHBIX
padboT: HO/IroTOBKA
pacueTon H
odoprIICHHC OTHCTA 1O
HPAKTHYCCKOH H J1a00-
partopHoil padoTe. B
XOAC CaAMOCTOITC. ILHOH
padOThE: HK3aMEt

()()mnc XAPAKTCPUCTHKH HOKA3ATCICH H KPHUTCPHUECB OLCHHUBAHHS KOMIICTCHIIMHY HA BCCN
dTanax 1MpuBCICHbE B radiuie 6.
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Tad.mna 6 — O6nne xapakTepHCTHRH nokasareeii u KPUTEPHEB OllEHHBAHNH
KOMHETCHIIHH 110 YTalam

[Mokazarenu u .
’ 3uarp Ymers Baajiers
KPHTCPHH
Oduaacr Obnajaer ananazonom
GaKrnuecKuMu 1 HPAKTHYECKHUX YMEHHHA. -
, ‘ Konrpo:mpyer padory.
Orimuno ICOPCTHUCCKHMHU rpedyeMbIX [yist g
. _ HPOBOIAHT OIICHKY.
(BbICOKMIT SHAHUSAMH B 1IPC/1C/1ax Pa3BUTHUS TBOPUCCKUX g
, oo . COBCPLUCHCTBYCT
VPOBeHD) H3YHACMOH 00:1aCTH ¢ PELICHHIA, . -
. JICHCTBHS padoThI
HOHHUMAHHCM I'patiHil abcTparupoBatus
HPUMCHUMOCTH npodJieM
Odsialaer manaonom bepetr orBerersennoctn
3HacT GpaxTil. MPAKTHUCCKUX YMCHHIA. 3a 3ABCPUICHHC 3144 B
Xopouo HPHHIHIIBL, HPOICCCDI. TPeOYCMBbIX 115 HCCIIE/IOBAHHH,
(Da3oBbIii OOLIHC HOHSITHS B petieHus HPUCITOCAOIUBACT CBOC
YPOBEHD) NPCICIaX U3YHACMOH OlIPEICHCHHDBIX HOBC/ICHHE K
00.1aCTH 1podJieM B odacTy O0CTOSITCIILCTBAM B
MCCIIC10BAHUSI PCIICHHH 11po0IIeM
Yiosaersopur Oou1a1ae1 OCHOBHBIMM
CJIbII0 Ot/ 1aeT HaszoBbLIMKH YMCHUSAMHU. Tpedye- Padoract npu npsmowm
(1nHoporoBwlii OOIHMH 3HAHHSAMU MbIMH JUISL BBITOIHCH S HAO O, ICHUH
YPOBeHb) MPOCTHIX 3a/1a4
DopmyiMpoBKa  HoKazareiIci  u

HpUBCIcHa B radauue 7.
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Tadumua 7 — Hokasareau u KPHTCPHH OUCHUBAHUA KOMIICTCHIIHH HA YTaHax

Iokasare.n
HHU
KpHTEPHH

Juarnp

YMmers

B.aiern

Orzmvno
(BLICOKHI
YPOBCHB)

Ya30upacTes B CXCMO- H
CHUCTEMOTCNHHKC
WICKTPOHHBLIX CPCICTBE
3HACT COBPCMCHIV IO
WICMCHTHYIO a3y
WICKTPOHHBIX CPC/ICTB H
TCH/ICHIIMH €C PAZBHTHSI
3HACT COBPCMCHIIBIC
CPCIACTBA BLIHOIHCHHS H
PEAKTHPOBAHHS
YEPTCIKCH H HO O TOBKH
KOHCTPYKTOPCKO-TCXHO-
JIOIHYCCKOM
JOKYMCHTAILHH.

YMeer oCyuecTBIs TS
CUHTE3 CTPYKTYPHDLIX 1
WICKTPHUCCKUX CXCM
AHAJI0TOBBIX W LIM(POBLIX
WICKTPOHHBIX YCTPOHCTH
B TOM UHC/Ie HA HTanax.
HPCLICCTRY FOIIHN
AHAIHBY CBOHCTB CXCM ¢
noMouibio DBM. a rakxke
[PAMOTHO M LCICHAIIPAB-
JCHHO OCYICCTRBISAT
ONTHMHU3AIMIO HAPAMCT-
POB H CTPYKTYPBI CXCM B
XOAC ITOr0 aHATH3A.

CBOOOIHO BiAICCT
MCTOIaMHU
IPOCKTHPOBAHHS
AHAI0IOBBIX H
HH(PPOBBIX
WICKTPOHHBIX CXCM H
OYHKIHOHAIBHDBIN
3BCHLCBI COBPCMCH-
HBIMH CPEICTBAMH
BBITTOTHCHHSA 0 Pe, LaK-
THPOBAHUS HCPTCKCH
M 110, IOTOBKH KOHCT-
PYKTOPCKO-TCXHO-
JIOTHYCCRON JTOKYMCH-
TalHH.

Xopomo
(6a3zoBbII
ypoBens)

Mateer navaiisnoe
NPECICTABICHHC O CXCMO-
M CHCTCMOTCXHHKC
VICKTPOHIDBIN CPCICTRE
HUMCCT NIPCICTABICHHC O
COBPCMCHHOM
NIEMCHTIHON Oase
YICKTPOHIBIX CPCICTBE
3HACT COBPCMCHHbIC
CPE/ICTBA BLUTOIIICHHS U
PEIAKTHPOBAHMS UCPTC-
KCH H HOITOTOBKH KOli-
CTPYKTOPCKO-TCNHOIOT'H-
UCCKOH JIOKVMCHTAIH N,

Ymeer ocyuiecTBis T,
CHHTE3 CTPYKTYPHBIX H
WICKTPUUCCKHX CXEM
AHAJIOTOBBIX U IH(PPOBBIX
VICKTPOHHBIX YCTPOHCTB
JUIs aHanr3a cBoHCTB
CXEM € nomolibio IBM. a
TAKIKE IPpaMoOTHO U 11
HAIPABJICHIO OCYIIICC-
TBISTH OHTHMM3AIHIO
[1apamMeTpoB H CTPYKTYPbI
CXCM B XOJIC alain3a.

Biasieer merolamn
HPOCKTHPOBAH K
NMPOCTBIX AAI0TOBBIN
U IH(PPOBBIX
VICKTPOHHBIX CXCM H
GYHKIHOHA ILHBIX
3BCHLCB. COBPCMCHHBI-
MH CPCICTBAMH Bbl-
HOAHCHMS H PE/1AKTH-
pOBAHHSE UCPTCIKCH H
HOAMOTOBKH KOHCTPYK-
TOPCKO-TCXHOI0IHUCC-
KOH JIOKYMCHTAIIHH.

YioB.iierBo
PHTECIBHO
(1HoporoBbI

i
YPOBEHDb)

Mnmeer npeserasicnue o
COBPEMCHHOH
ICMCHTHOH 0ase
WICKTPOHHBIX CPLICTB.

Vmeer OCYIHICCTBIATD
ONTHMU3AUHIO HAPAMET-
POB H CTPYKTYPbI MICK-
TPHUCCKHUX CXCM B XO/IC
dHallisa ¢ HOMOLUbLIO
JBM.

Ho:t pykoso.icrsom
MOKCT HPUMCHSIThH Me-
TO/ b TPOCKTHPOBAI S
HPOCTBIX AHAI0TOBLIX
U LU PPOBLIX
YACKTPOHHBIX CXCM H
QY HKIHOHAIBIBIX
3BCHBLCR.
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3 Tunosbic KOHTPOJILHBIC 32/ 1AHHSH

JLisi peaiimsaiiau BBINICHCPCUHCICHIBIN  3a1ad 00y UCH U HCHOIBL3YIOTCS  THHOBLIC
KOHTPOIBHBIC SQIAHUS W HHDIC MATCPHAILL,  HCOONXO/MMbIC /Ul OLCHKH 3HaHUil. YMCHHIL.
HABBIKOB M (M.IM) OLBITA ACHTCABLHOCTH. NapaKTePU3YIOLIMX Y1abl GOPMUPOBAHNS KOMICTCHIHIT
B HPOIECCCE OCBOCHHS 00PA30BATCILHON HPOIPAMMBL, B COCTARC:

= BBUIOJHCHHC Ja00PATOPHBIX PadOT 110 TCMaM:
*  HccaeoBatne o1 1o rpan3ucTopa;
= Hceaenosanue 1pansHCTOPHOIO YCHIHTCS ¢ PE3HCTHRHON HAlPy3KOi:
= MeeaesoBaime rpansueTopioro H30HpaTeabHoOro YCHIMTeNs ¢ PE3OHAHCHBIM
KOHTYPOM B HAIPY3KC:
*  HMeeneioBanue Tpaisuetoporo yCHInTe: s MOHOCTH ¢ Tpanchopmaropnoi
HAIPY3KOM:
*  Meeac/oBaie YCrpoicTs ICHCPALMM HEPHOIMUCCKHN KOICOalHii:
= Hecaerosaime owsosbix wtemeritos T u DCI unpposnix DCIL:
*  Mceeaciosanne KOMOHNAIMOHHDBIX Y3JI0B H YCTPOHCTB 111 (ppoBbIx IC:
= MeeaciioBaime nocic oBareibHOCTHBIN Y3108 H VCTPOHCTR iHdposbix IC:
*  Hccacosanne peruetpos u cuérunkon IC:
" MecjieoBaiie onepaitionnoro yerpoiersa lpoteccopa:
*  Hecac/oBanie YIpasisionix yerpocrs.
= BBIIOJHEHHE HPAKTHUCCKHN PadoT 110 TEMaM:
*  O0me eBe/cnns 00 AHAI0TOBBIX MICKTPOHHBIN YCTPOHCTRAX H H3YHacMoi
JIMCHMILTHHC,
*  lapamMeipbl n XapakTepUCTHKN aHATOTOBLIX MICKTPOHHBIX yCTPOHCT B:
*  Dpuninet b exembr odectieuctust TpedyemMoro peknMa padorbl Kackaia Ha
HOCTOSHHOM TOKC:
®  Anaiu3 padoThl THHOBBIN YCHIIITEIBHBIX 3BCHBCB B PC/KHME MATOI0 CHIHAA:
= Yeuamrean Mormioctn. Muorokackaanble YCHInTe m;
®  OO0paribic CBA3H B TPAKTAN VCHIACHHS. BasoBbIC CXCMIbBIC KOH(UI'YpatiHu
AHAJIOTOBBLIN MUKPOCXEM W YCHITMTCICH 1TOCTOSHIOIO TOKA:
= HIHpOROHOJIOCHBIC YCHINTCAN U YCHANTCIM UMIYIBCHBIX CHIHAIOB MAIOH
JUIHTCABHOCTH:
" Yeuamieabibic 1 YHKIHOHAIBHBIC YCTPOICTBA Ha OHCPALHOHHbIX
VYCHIHTCISIN:
®  YCHIMTCIH BLICOKOH UYBCTBHTCIBHOCTH
®  CXCMOTCXHHKA NICKTPOHHDBIX HHPPOBLIX YCTPOHCTB:
®  CUXCMOTEXHHKA CMCHIAIILIN AHATOTOBO-HUPPOBBIX YCTPOHCTR, YCTPOICTR
OTOOPAKCHHST HHpOpMAIIHH:
—  CAMOCTOATCILHAA PAOOTA 110 TCMAM:
" AHAJ0IOBBIC YICKTPOHHBIC YCTPOHCTBA:
" YCHIIHMTCABIBIC 3BCHB:
" YCHIMTCHH MONIHOCTH ¥ 00parias CBsi3b,
*  OnepanHoOHIbIC YCHIWTCIIN:
*  Lludposbic 1 anaioroBo-nHPppoBbIC YCTPOHCTBA;
—  IK3aMCH.

3.1. llpumepubiii CHHCOK HK3AMEHANHOHHBIX Boupocos Cemecrp 4:
1. Tepmunbl u onpesecietins. Padouas touxa (PT) He:mneiinoro yiemenra. Xapakrepu-
CTHKH H HAPAMCTPLI HCARHCHHBIN HIeMeHTOB DC (TPan3HeTOp OHIOIISPHBLI. 110:1CBOI.
JIHOJL).
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to

N

6.

9.

10.

N

YeHauTen ¢ pe3sucTBHON Halrpy3Koi Ha OHIOIAPHBIX TpaH3ucTOpax. Peinm 1 lapa-
MCTPbI yCHIHTCs. Pacud HieMenToB exeMbl Uts 3a1anus padoii Toukn. Pacusr napa-
MCTPOB YCHIIMTC.IS..

AMILTHTYIHO-HACTOTHBIC XAPAKTEPHCTUKH YCHIMTCS 0COOCHHOCTH U OCHOBHBIC 112~
pametpbr. Kakyio popmy AUX umeior pesuctusmbiii u PC3OHAHCHBIH KACKA,/ bl YCHIIC-
Husi?

Hr10o rakoe Qas3o-uacToTHAS XapaKTCPUCTHKA YCHIAMTEIBION0 KACKa 1a”) Kakyto ¢opmy
OHA UMECT L1 sa1annoro kackasa? Kak nsmensieres OUX kackasta Ha BCPXINX uacTo-
Tax’?

Pasiciamresnibic u KoppektHpyiome enn yeuamrens. Kaxie OIPAHHUCHHS CBSI3ANbI
C BLIDOPOM HAPAMCTPOB YEUX 1ICTICH?

YCHIMTC M € PE3OHANCHBIMH KOITYpaMu. YacToTiible XaPAKTCPHCTHKH H HIAPaMeTphl
PC3OHAHCHBIN KOHTYPORB H VCH M TCICH, Yeranoska Pl

Kakinmi napaverpasii xapaktepusyeres napasuicibiblii Kotryp”? Kakoe Biansnue u na
KAKAC W3 T1APAMCTPOB HAPAILICILHOIO KOHTYPA OKA3LIBACT 1Y HTHPOBAHHC KOHTYpa pe-
3HCTOPOM?Y HTO 03HAUACT W KAK HCHOJAHSCTCS HCHOMHOC BKIIOUCHHC HAIPY3KH B KOHTYP
YCHMTCIN MOHHOCTH. PCARHMBL HEIMHCIHOIO YCHIIeH 1S, Tpancdopmaropuniii u Gee-
TPAHCHOPMATOPH LI KACKA bl COIIIACOBAINC HArpy3KH ¢ aKTHBHBIM HIPUOOPOM. AM-
LTHTYIHBIC H SACTOTHBIC XapaKTCPHCTHKH YCHIIHTEICH MOILIIOCTH.

Hro nonmvactes no dazancom Qasuposanus HPOHCCCOB, KAK HCOOXO, IMMOM yCIOBHH
BO30Y 7K/ ICHHSE KOACOQHMIY

Onepanmonunie veuimem (OY). AMIUIMTY,THAS M YaCTOTHDBIC XAPAKTCPHCTHKH. HHapa-
mMeTpbl OY.

- OOparnbic eBsi3n (OC) B yCHIHTCISN, Kuraccuurattist v napaverpor OC. Biusime

OC na Xapak1CpHCTHKH 1 HapaMeTpbl YCHIMTCICH.

. (D_\HKIIH()IIJ.?H)IH))C DIACMCHTBE U V3D 'l‘p’dl{'HiC'l'OpHO—'I'[)LlH'BHC'I'ODH()ii JIOTUKH. basosslit

2ICMCHT. MOJIC M BXOUBIN H BLIXO,UIBIX (CHEH YICMCHTOR. Hapamerpor T yiemen-
Ta.

. (D)'HKIIHOIIHJH)HI)IC VAICMCHTBL H V31Dl OMUTTEPHO-CBS3AHHON JIOTUKH. basosbii AIC-

MeHT. MOICIH BXOUBIN M BLIXOIHBIX CHEH YMICMCHTOR. Hapamerpbr DCI yrementa,

. Uem OTIHYHAIOTCH HEPC LATOUHbIC XAPAKTCPUCTUKH HEC HHBCPTHUPYIOICTO H HHBCPTH-

pytoutero 1?7 Kakne rpu odaacty Bule/soTes Ha HEPCIATOUHBIX XAPAKTCPHCTHKAX
[1D? Yro nonmsacres 1101 Hoporoseim Haupsiokenuem L[)?

- HTO HOHMMACTCS 1O 3A1ACONM CTATHUYCCKOM HOMEXO3ALHIETTIOCTH I1)? Kax onpe;ic-

IMTD 3AMACHT CTATHYCCKOH HoMexosaumménnoctd 11D? Kak Badsier na Be:namniing -
1aca noMexo3alnHInéuoCTH narpyska L[D?

CornacoeaHa Ha noprtane Ne 5962



3.2. [lpumepsni rxsavenannonnbix sajnau Cemecrp 4
3ajaua |
BbiOop 1 pacur ieMentos Mo napaMeTpoB  pesHCTHBHOIO TPAH3ZUCTOPHOIO KacKa,1a

YCHIICHHS.

< ' T

Ni

BbIOepuTe  CONPOTHBICHNS  PC3HCTOPOB LISl YCTAHOBKH padouero toka -4MA  1pu
HANPAACHHM  MCACLY  KOLICKTOPOM  H OMHTICpoM  3.5B. wanpsikenun na smurrepe 058,
Yeuienue toka 0asel 60. Hatrpsiskenne cupsssienms lepexosia murTrep 0asa 0.7B. Hanpsxenne
HCTOUYNHKA nrTanus 1013,

3ajaya 2
Bpidop ieMeHT0B Wopacud. HAPAMETPOB. AMILIHTY/UIOH H HaCTOTHBIX NapaKTepHCTHK
PCBHCTHBHOTO TPANBHCTOPHOIO KACKA 1A Y CHIICHHS.

S

i

JList R1I=60KOM, R2=35KOM. R4=1000M. R3-8000M. hlly= 3500M. h21» =40.
CI=T10mxd. C2 =0 1mrdD. vacrora 50001 1. Onpegenanre kodpdhuuucHT HCPE 1@ HAlIPSKCHUS

3aj1ava 3
()llpC,'[CI]V]'I‘C HHKHIONO l’pilllH‘IH}"lO 1iac1‘o1‘y HOIOCHI np()nyu\’anm{ o }"p()BHIO
l]();[()BMHH()ifi MOIHHOCTH CHI'HA Q.
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R1 A3

RT=90KOM. R2=50KOM. R4=3000M. R3=12100Mm. h115=4000Mm. h21) =70 . C1=2mK}
Yro nazo coeaars L noivactus nuzicii yacrorsr 10010?

3a/1aua 4
ONPCICIHTC MATOCHIHAILHBIC TAPAMCTPBLL YCHANTCILHOIO KACKa, L HPHUBC, ICHHOTO 1A
PHCYHKE [UIS CIICIYIOUIMX HENO IHBIN JTaHHBIX

Jlis RI=TT0KOM.  R2=40KOM.  R4=1000Mm. R3=8500Mm. h115-370. h21» =60.
h225=10MKC M.

3aj1a4a S

VUG BIusiHHs 0OPATHLIN CBASCH B CTa0MIM3AIIN POKHMOB H HAPAMCTPOB YCHIMTEICH.
Yeroiuusocts - yeustennst.  Hecradniannocers  kodQGuuieHta  nepeiaun 1o nanpskeio
OHCPAHOHHOTO YCHIHTCIS BCIC/ICTBHC BIMSHUS JIECTAOMINZUPYIOUINX (PAKTOPOR COCTABIACT
40% npu cpesmem suaucnn yewiaennst 100, DieMenTbl. HPHMEHSCMBIC LIS CraOMII3aLUK
YCHICHHS. HMCIOT COOCTBCHHYIO H2CTaOMILHOCTE 1%, Kakol Kodpuitnent yeuiens Mok
HOJIYUHTH  CTAOMIM3AIACH  YCHICHUS OOPATHBIMH - CBS3IMH  1IPH CYMMAPHOH ,10NVCTHMOH
HCCTAOMABLHOCTH YeHIICHHs 3%,

3ajnaua 6
HCoOX0,MMMO  HCHOAIMTL  TPANSHCTOPHBIE  BAPHANT — TCHEPATOPA  HEPHOIMUCCKHX
KoJicOannit ¢ npumencinem yocta Buna ¢ nieprogom koacdannit 1500011, Mzodpasiie exemy
ICHEPATOPA. CHOPMYJIMPYHTC TPCOOBAIA K MAJOCHITAIBHBIM  HAPAMCTPAM TPALBUCTOPHDIX
KACKQ/10B. BBLINOIHTE PacuEr HICMCHTOR 30/ TAOIHX YACTOTY ICHCPAIMH € YUETOM HapaMeTpon
KACKAL0B.

3.3. llpuvepHblii ClIHCOK HK3aMCHALHOHHBIX Bonipocor Cemecrp 5:

CornacoeaHa Ha noprtane Ne 5962



!\)

L2

th

6.

9.

10.

1.

Hapamerpbl MG poBLIX uICvMenToOB, Y3108 1 YCTporeTB DC (PYHKIHOHAIBHBIC. CTATH-
YCCKHE. , [MHAMHYCCKHC).

CXCMOTCNHHKA Oa30BBIN LICMCHTOB LH(POBBIN YCTpOHCTB. Yu&t v coriacosatme
BXO/IHBIX H BBINO/UBLIN HAPAMCTPOB (QYHKUHOHANBLHBIX V3JI0B B KOMILICKCAX
Hocaeo0Bareannocibie V3:n IHPPOBHIX YCTPOHCTB. CXEeMOTEX HIKA. HAPAMCTPbI.
BPCMCHHDBIC IMAFPAMMbI Y HPABJICHHS ACMHXPOHHBIX OJTHOCTYHCHIIBIX TPHITCPOB.
Hoce10Bate 1bHOCTHBIC Y 3:0bl HHPPOBBIX YETPOHeTs. CXeMOTEX HHKA. napameTphbl.
BPCMCHHDIC THAIDAMMbL Y HPABICHUS CHHXPOHIIBIX OIHOCTYHCHHBIX TPHITCPOB.
Hocaeaosarebnoctibie v i poBbIX YCTPOHCTB. CXCMOTCXHUKA, HAPAMCTPbI.
BPCMCHHDIC JIHAIPAMMBL VITPABICHHS CHHXPOHHBIX JIBYXCTYIICHHBIX TPHITCPOR.
Peruerpnl ipomeny rounono xpanenust. Cocras. 001acTh HPUMCHCHUS. PCIKHMDI,
BHCUIHCE OLHCANHC, BPCMCHHBIC [ IHAIPAMMBI Y IPABIICHHS.

Perucrper cuérankn. Cocras, 00acTb IPUMCHCHUS. PCKMMbL. BHCITHES OlHCANHC.
BPCMCHIIBIC [IHAI PAMMbI M HPABJICHHS.

Perucrput ¢asurosbie. Cocran, o0:1acTh HpUMEHCHHS. PCIKHMbI, BHCHIHCE OIMCALTHC.
BPCMCHHBIC [IHAIPAMMbI VITPABICHHS.

Otiepatmonpie Yerpoitetsa. basucibie GyHKILHM 1peodpazoBatus. Cocras, CIpyKTy-
Phl. BHCUIICC OHHCANBC. B3AHMO/JICHCTBHE ¢ OKPYRCHHCM. JIHAIPAMMbI VI PABICHHSL,
DOPMUPOBATCIIH VIIPABIAIONIHX CHIHAJIOB. Ipocrpancrsenno-spementoe yipasiciue
oobekTamit cocrasa C. Bapuantsl cocrasa, crpyktypoi YCTPOUCTB. BUCHIHHC OlIHCa-
HUC YCTPOHCTB (DOPMUPOBAHMSL JTHAIPAMMbI YHPABICHUS,

Cperersa KOMMY TaIH TH(DPOBLIX HHPOPMALHOHHBIX TOTOKOB. My rniickeopot 1
JACMVIABTHILICKCOPBE. CPeiicTBA MATUCTPAIILHOTO 0B, HICH U HQpOBLIX Hithopma-
HHOHHBIX TOTOKOB.

3.4, Hpuveprt yxsavenatmonnbix sajnay Cemecrp 5:

3aj1aua |

JL‘ISI CXCMDBI HCHAIPYIKCHIOI'O  BCHTHISA C YCHUITHTCIICM  MOIIHOCEU. HOKQ3AHHOH  Ha

PHCYHKC.

U

AMILTHTY, HIAast NAPAKTCPHCTHRA HPCICTABIICHA SHAYMCHHSIMH

1.2: 1.3 14 1.5 1.6: 1.7

Usx (B): 0.5: 0.7: 0.9: B
11 2.96:2.76: 2.44: 1.81: 0.064: 0.065.

|
BbIx (B): 3.78: 3.64: 3.38: 3.

Cumras HOMUHAILILIC HAUPSKCHHS TPAIZHCTOPHO-TPAH3HC TOPHoN tormkn Ul< 2.4 B i
U0> 03 B onpeeme:

- OHPCACIIHTE TTOPOTOBOC HAPSIKCHHC BEHTHJIS.

- 3AMAC HOMEXOBAHHINCHHOCTH (L1t nepexiotchus w3 coctosiing Ul B UO 1 oGparto:

- ONPCICIIMTC PCIKHM M 3HAUCHHC MAKCHMANLHOTO JTMHCHNIOIO VCHACHUS BCITTHIIS.

PHCYHKC.

3a,1aua 2
JUIs  eXeMbl HArPYIKCHHOIO BCHTHIIS ¢ YCHJIATCICM MOIIHOCTH. 1HOKa3aHHoi 1a
AMILTHTYIHAS XAPAKTCPHCTHKA HPC,ICTABIICHA 3HAUYCHUSIMH
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Usx(By: 110 120 130 1.4 1.5: 1.6: 1.7 2.0
Usbix (B): 4.40; 4.39: 4.36: 4.24: 3.27:0.81: 0.38: 0.38
Cunras HOMHHAIbHBIC HAIIPSKCHHS TPAH3UCTOPHO-TPAHIHCTOPHOHU J1orukn U1< 24 By
10> 0.3 B onpeacimre:
- OHPCICIHTC HOPOIOBOC HANPSIKCHHC BEHTHIIS,
- 3AAC HOMEXO3ANHICHIOCTH [ L1st niepekiiodetns w3 coctosiimst Ul B U0 n oGpario:
- OHPCTICIMTC PCAHM H 3HAYCHHC MAKCHMAILHOTO JHHCHHOIO YCHIICHUS BCUTH 18I

3ajaua 3
Jls CXCMBI - HAIPYIRCHHOTO  BCHTWISL  [OK&3aHHOH  Ha  PUCYHKC.  axILIHTY, (Has
XAPAKTCPUCTHKA HPCICTABICHA 3HAUCHHIMH

Usx (B): 05: 0.7: 09: 1.1 13: 14: 15 1.0. 1.7. 1.8
Usbix (B): 4.98: 4.98:4.98: 4.98: 4.93:4.08: 2.14; 0.35: 0.34: 0.34.
CumTask HOMHHAILHBIC HAUPAKCHUS TPAHZUCTOPHO-TPAN3HCTOPHON Jorvkn UT< 2.4 B i
U0> 0.3 B onpeienure:
= OPE/ICIUTE HOPOIOBOC HAPSIKCHHC BCHTHIISL.
- 3a11AC TTOMENO3AUUMIEHHOCTH [/ L1s Hepek/nodetivs w3 coctostnust Ul B UO 1 odparno:
= OHPC/ICAHTC PCIKUM H 3HAUCHHUC MAKCHMAIILHOL'O JIMHCHHOFO YCHICHUS BCHTHIIS,

3ajaua 4

Hekoropoe yerpoieTBo yHpasiscres Hu(GOpMaHOHHBLIMU COOOLICHHAMHU pa3MCpHOCTH
BOCCMb (1B, PA3PAI0B OT JIBYX /IPYIHX HPOCTPAHCTBEHHO Pa3ICASHIBIX yeTpoieTs. Coodieims
HCPCIAIOTCS K YCTPOHCTBY 110 001IeH MarueTpann. Peakuus yupasisemoro VCTPOHCTBA Ha
COOOLICHUSE  OOCCHCUMBACTCS 110 HOCTYIUICHHIO M COBMCCTHOMY HPUCYTCTBHIO  00CHX
coootelui - na Bxoiax. Cooduienue o pesyibrare peakiii yerpoieTsa 1o Toi ke oduiei
MAIUCTPAIH JL0DKHO OBITH TICPCIAHO TPEThEMY YCTPOHCTBY ¢ HOCACIYIOUHM  0CBODOK/ICHHEM
MAIHCTPAIH OT HTOIO COOOHICHUSI.

Hperiomure  QynkuHOBIbHBLIE  cocTaB,  GyHKUHOHAIBIYIO CXCMY.  ClleHapHii
B3AUMOJACHCTBHS  YCTPOHCTB M 1IPOCTPAHCTBEHHO-BPEMEHHYIO JMArpaMMy  YIIPABICHHS
KOMILIEKCOM.

3a1aua 5
B ayxceximonnom RS-1purrepe ¢ asyxyposhesoit CHHXPOHM3ALMCH OT UMIIV.IbCa
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CHHXPOTHBAIHH. TTORA3ANHOM HA PUCYHKE, 1OJIAIas 3a/IePIKKY B KAATOM BEHTHIIC pABHO
10 onpeenure B 3nadcnusx 0

- HCOONOJIMYIO JLIHTCILHOCTH HMIYILCA CHHXPOHH3AINN LISt VCTOWUUBOH (ukcanmu
HIOPMALHOHIIBLIX COCTOsIHIT S 1 R 11 BLIXOJC BeAYLICH (Master) cekium:

7 ONPCICIHTC MARCHMAILHY IO HACTOTY  UMIYIILCOB CHHXPONW3ALMM LIS VCTONUHBOI
(prKCaMH HIBOPMAHOIIBIN COCTOSHMIT A BBIXOJIC HOMHHEHION (slave) ceknmn:

- OHPCICIHTC MHHHMAIILHOC HEPCKPBITHE CUHXPOCHIHAIOM HITDOPMAIHOHHOIO CHITEL A
JUISE YCTOHUYUBOM 31THCH HOBOTO COCTOSIMS B CEKIIMIO «Masiery.

Hro Oy1eT PUKCHPOBATLCS B «master» CCKIMU:

= 1IPH HCPCKPLITHH aKTHBHBIN COCTOSHHN HH CUTHAIOB S M R cHixpocurnanom?

- IIPH HCPCRPBITHA HACCHBIEIN COCTOSHUH CHIHAIOB S M R cHitxpocuruaion”?

Hro B nicpeunciacbix ey aasix 0y, 1e1 GUKCHpoBarhest B slave - cokimm?

3aj1aua 6
Hpuscamre exemubie nenosmenns S-RS. R-RS. E-RS CHHXPOHHBLIX /IBYXCCKIIHOHHDIX
TpUrrepoB.  OHPCICHHTC B 3HAUCHUSN  SQUCPIKKH  TEPCKIIOUCHHS  OJAHOIO  Benuas 10
MATTHMAILHOC HEPCKPBITHE CHINPOCHIHAIIOM  MHPOPMALMOHIIONO  CHIHAA LIS YCTOHUHBOM
3AIHCH HOBOTO COCTOSHHS B CCKIUTIO MASLCT B HEPCUHCICHHBIX TPHITEpAX.

3ajaua 7

Hommsyses gyuxkimonaibunimu sentuisima 2U. 2UJIN. RS-rpurrepom ¢ akrusHbiMy
YPOBHAMM HOZIOKUICIBIOH I0THKM HCHOIHUTE  0HOCEKIMOKHbIT JK-TpHITep ¢ npe/iyveranon-
KOH cocrostHuid Q=1 (Sct) u Q=1 (Reset).

OnPCICTe MUHUMAABIYIO JLIHTCILHOCTL CHIHAI0B «COpocy (Reset) n «Yeranonkay
(Set).

OHpe/ICIMTe MAKCHMAIILIVIO HACTOTY MMIIYILCOB CHIXPOHI3ALHH 1pU pado1e  Heno-
HCHIOTO TPHITCPA B PCIKHME Cuira.

3ajaua 8
Heooxommo — cdhopmuposars, — nepuonieck HOBTOPSHOIIYIOCH — BOCLMHOHTOBY IO
VIIPABJISHOLLY 10 HOCICIOBATCILHOCTH B (JOPME. 1I0KA3AHHON Ha PHCVHEKC,

—)

-4

Hpe/teraBbie pynRIHONAILHNIO CXCMY B JIOCTYHHDIX PHMHTHBAX:
BOCBMHUPA3PSLUBIA CIBHIOBBIH perucTp:

senTnan 2MJIN:

FCHCPATOP HEPHOMYUCCKOH TTOCIHC TOBATCIIBHOCTH 4acToTol 1/ 10 :
- (hopMHPOBATC:IL OHHOUIBIX HMITY.ILCORB:

- KHOHKA CO CBOHCTBOM [Ipedesra:

- pynknuonaibLHL RS-rpuriep.

1

3anaua 9
HeoOX0IMMO BCHOITHUTL CHCTEMHBbIT MO/LYJIb TTOIFOTOBKH TETPA,Ibl JIBOMYHOIO KO1a 115
3Arpy3KH B B MHOTOTCTPAAHBIH PCIUCTP Cura JIaHHBIX ¢ MU IMKALUCH Hadpannoro xoja. Jliis
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YUPABICHHS MOAYACM HPUMCHHTL 1PH (DYHKIHOHAILHBIC KHOHNKH. HC CBOOO IHbIC O1 « 1pedes3ran
HCYCTOHUYMBOIO KOHTAKTa 3aMblkaii i, DYHKIMOHAILHOC HA3HAYCHHC KHOOK:
- «ladopy. ¢ yBeIMUCHHEM KO@ ¢ (UKCUPOBAHHOMN YaCTOTOH M MK IHUCCKHM IIOBTOPOM
HOCIE HCPCHOAHCHHS TCTPA/LbI:
- «COpoc» 1pu omndKe Hadopa:
- «3arpy3ka» Ul aKTHBH3AIMK 3alHCH HaGPAHHOTO KOJa B perucTp.
Jloctytnbic Gy HKNHOHANLIBIC YICMCHTDI K TOCTPOCHH IO MOJLYJISL:
- CIBOMUHBIH CHCTUMK € HAPALICILHBIM BBIXOJAOM W BXOJaMH  «Cuéty. «3arpyskar.
«COpoc»:
(PYHKIHOHAALHBIC YICMCHTBI ACHHXPOHHBIX TPHITCPOB:
- OeMenT ol 2U:
- FCHEPATOP HMIIY.ILCOB € HICPHOIOM HOBTOpeHus | cek:
= JIBOHYHDBIC M, IMKATOPBE COCTOANMIA:
TPEXTOIOCHBIC KHOKH « | 1a 2»:
(pOPMUPOBATCIN O,IHHOUHBIX UMIIVIILCOB 110 HCOOXO, MOCTH.
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4 Meroamveckne marepuaibi

Jlist obecticuenus npotecca o0yUeHUs M pelicHHs 3anay O0yHCHHS HCIIOJIL3YIOTCS
CIC/LYTOHHE MATCPHADI:

T MCTOIHHCCKHC MATCPHALTBL. ONPCICISIONNE TIPOUCYPBI OLUCHHBANMS 3HAHUI. yMCIHIHIL.
HABLIKOB W (MJIM)  OlBITA ICATCILHOCTH,  XapAKTEPH3YIOUIX  YTaltbl dpopmuposatus
KOMIICTCHIIHH. B COCTaBC:

MCToIHUYCCKHE MaTCPHAIbI:
4.1 OcnoBuast smreparypa:

. Kpacbko A, C. CxCMOTCXHHKQ  QHAJIOIOBbIX YICKTPOHHBIX  YCTPOUCTB:  yuedhHoe
nocooue / Kpacvko A. C. - Tomex:B-Cuiexrp. 2006. — 180 c. [ Dackrpontibiit pecype]. Pewkim
Aocryna http://edu.tusur.ru/training/publications/938

2. CNCMOTENHHKA QlAI0TOBBIX VICKTPOHHBIX YCTPOHCTS YUeOHOC OCOOHE LI BY30B /
B. H. Hagios. - M. : Akaiemus. 2008, - 287¢.: w1 tabo. (26 HK3. B OMOIL.)

4.2 Jlonoauunteibhias anrepary pa:

[ Asickeenko Ao 1. OcioBbLI MHKPOCXEMOTCXHUKH: yaednoe nocodoue / A, |
Asiekeetiko.~ 3-¢ uyL. [iiepepad.n oi.].~ M. : BUHOM. JlaGoparopust snaunii. 2004 448 ¢,
(163 H%3. B OMOIL)

2. TICKTPOHMKA M CXCMOTCXHUKA ¢ yuednoe nocodne: B 2w U 2 Cxemotexinga
AHATOTOBBIX OIACKTPOHHBIN yerpoiiers. / L 1L [lenucos. A. B. IHapanos. A. A. Iludacs

Muimcreperso  oopasosanns Poceniickoit  ®eacpannn.  Tomekii TOCYIAPCTBEHHbIH
YHHBCPCHTCT CHCTCM VHPABJICHUA H PAIMONICKTPOHUKH. - Tomek @ TMIYLO. 2002 - (297 Hk3. B
OMO.1.)

4.3 YUeOHO-MCTOIMUCCKHC TOCOOHY W 1IPOIPAMMHOE 00CCHIEUCHHE:

JLtsi oGecneuens  ICuHInILL HEnoabL3yloTes ceytoume YMI:

1. O0mas HICKTPOTCXHHKE M MICKTPOHHKA Jlaboparopuplii  tpaktukym:  Vaebhoe
nocoore Juis By30o8 /AL 1L Raiiues © DesepanbHoe arcHTCIBO 10 o0paszoBanuio. TomckHii
FOCYIaPCTBCHHBIN  YHHBCPCHICT — CHCTCM  YIIPABICHUS. | pazmoviekTponnki.  Kade pa
KOMILICKCHOH  HHPOPMANHOHHONH  OC30HACHOCTH YMICKTPOHHO-BLIUHCIHTCBHBIN CHOTCM, - 3-¢
W3/l niepepad. Woon. - Tomek @ B-Criexrp. 2007. - 179(3] ¢. : wa.. 1a0. - buoinorp.: ¢. 103, -
ISBN 5-91191-027-6 (26 x3)

2. Mudacs  AA. Metomucekue  ykasanus K HPOBC/ICHUIO  IIPAKTHUCCKUX M
CAMOCTOATCABUBLIN  3aHsiTHH 110 JenHiuinie . «CXeMO- M CHCTeMOTONTTMEKA VICKTPOHHDBIX
CpeiacTy Lt Hanpasiacnus  nororoskd - 211000.62  «Konerpyuposanue w - rexnosorus
DICKTPOHHO-BLIMHCIIMTCIBHBIN CPC/ICTBY [ IeKTpoHtbid pecype]. Pewkiim JOCTVHA (CTOKA TLHAS
cetb Kadeapsl KUBIBC): teesinaos poviCIC IpakTuuecke 1 caMoe rostebibie Sans s CHC.doc

L1t 0DeCCUCHUS IHCIILIIDL TPEOYETCS CC/IYIONICE HPOTPAMMHOC 00CCHECUCHHC:

1. Electronics Workbench 3.
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