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1. Ilenn ocBOEHUST TUCIMIIIHHBI

Ilenpio Kypca «AmmapaTHbe CpPEACTBA BBIYUCIUTEIBHOW TEXHHKH»  SIBISICTCSI
O3HAKOMJICHHUEC CTYACHTOB C OCHOBHBIMU HACAMHU MU TCXHUYCCKUMHU PCUHICHUAMU COBpeMeHHOﬁ
BBIYHCIIUTEIILHON TEXHHUKH, a Takke (GOpMUpPOBAHUE CIIOCOOHOCTH aHATM3UPOBATh (PH3UUYECKYIO
CYIIHOCTb SIBJICHUI M MPOIECCOB, JISKAIIUX B OCHOBE (DYHKIIMOHUPOBAHHUS MUKPOAJIEKTPOHHOMH
U KOMITBIOTEPHOI TEXHUKH, IPUMEHSITh OCHOBHbBIC (PU3MUYECKUE 3aKOHBI M MOJICIH ISl PEIICHHS
3a/1a4 MpoPeCCHOHATBHOMN JIEITETLHOCTH.

3agayaMu Kypca SBISIFOTCS: (POPMHUPOBAHUE 3HAHHS CTPYKTYPHI U (DYHKIIMOHUPOBAHHS
OCHOBHBIX COCTaBHBIX 4YAaCTCH BBIUHUCIUTCILHBIX CUCTEM U q)OpMPIpOBaHI/IC HaBBIKOB
WHCTAJUTUPOBATh, TECTUPOBATh, KCIBITBIBATH M  KCIOJIb30BaTh IPOrPAMMHO-AMIAPATHHIC
CpeacTBa BBIYUCIIMTCIBHBIX U I/IH(I)OpMaL[I/IOHHbIX CUCTCM, a TAKXKXC MOACINPOBATH OCHOBHBLIC
3JIEMEHTBI M Y3JIbI, JISKAIIHUE B OCHOBE KOMITBIOTEPA.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmMbl

JlaHHas QUCIUILIMHA OTHOCUTCS K 0a30Boi yacTu bioka 1.

JlucrunianHa «AnmnapaTHble CPEeICTBa BRIYUCIUTEILHON TEXHUKW) OIMMPACTCS HAa 3HAHUS,
MOJTy4eHHBIC B XOje u3ydeHus aucuuiuinH «MHbopmartukay, «S3bIKH MPOrpaMMUPOBAHHS,
«OJIEeKTPOHUKA M CXEMOTEXHHKAa», M CIY>KUT OCHOBOM Ui psijfa AUCHMIUIUH, HU3YYarOIIUX
3amuTy HHOOPMALIUU OT YTEUKHU M0 TEXHUYCSCKUM KaHAaJlaM.

3. [lnanupyeMble  pe3yJbTaTbl OOy4YeHHsI 1O  JUCHHUIJINHE, COOTHECEHHbIe C
IUIAHUPYeMbIMH pe3ybTaTamu ocBoeHusi OIl cnenuanurera

[Tpomecc u3ydeHUs TUCHUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuobpereHust cieayrux 3HaAHUH,
YMEHMH, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

®opmupyemas NHaukaTop 10CTHKEHUS Ilepeuenb
KOMIIeTeH LM KOMIIeTeHLIMH IUIAHUPYEMBbIX Pe3y/IbTAaTOB 00y4eHHs
(koo u (xoa u popmyanpoBKa)
opmyanposka)
OowmenpodgeccuoHaJbHbIC KOMIIETCHIHH
OIIK-4 NJ_ OIIK-4.6 3HaTh:
Criocoben 3HaeT Qusnveckre 3aKOHBI 1 — mpuHOUNbl paboThl 0a30BBIX 3JEMEHTOB U
aHAJIN3UPOBATH MOJIEH, HEOOXOAUMBIE ITPH YCTPOMCTB KOMIIBIOTEPOB;
bu3nUecKyIo peLIeHNH 3a/1a4 B — cocTaB W Ha3HayeHHe (YHKLIHMOHAIBHBIX
CYIIHOCTh npodecCHOHANTEHON KOMITOHEHTOB KOMITBIOTEPA;
SIBJICHUH U JEATEIBHOCTH. —  ApPXUTEKTYpPy OCHOBHBIX THIIOB COBPEMEHHBIX
MPOLIECCOB, BBIYUCIIUTEIBHBIX CUCTEM,;
JeKaluX B —  CTPYKTYpPY ¥ IPUHLIUIBI paOOTHI COBPEMEHHBIX
OCHOBE Y TEePCIIEKTUBHBIX MUKPOIPOIIECCOPOB.
(yHKIIMOHU- N-OIIK-4 3 ymeer VYMers:
pOBaHUS HCIOIB30BATH —  HHCTaJUIUPOBATh, TECTUPOBATH U UCIOIH30BAThH
MHKPOS/IEKTPOH- | \rateMaTHUECKHE MOIEITH MPOTrpaMMHO-aMNMapaTHBIE CPEJICTBA BBIYUCIH-
HOHU TCXHHKH, (1)]/I3I/I‘I€CKI/IX HBﬂeHI/Iﬁ " TCJIBHBIX U HHq)OpMaHI/IOHHbIX CHCTEM.
TPHMEHATE MPOLIECCOB, YMEET pellIaTh Braners:
OCHOBHEIC — TEXHUYECKUMH TPOTPAaMMHBIMU CPEICTBAMH
TUIIOBBIE TTPUKIAIHBIC
¢busnueckue TECTUPOBAHHS KOMITLIOTEPOB C IIETIbIO Ompejie-
3aKOHBI U (usmeckue sanatm JIEHUS1 HCTIPABHOCTH KOMIIBIOTEPA U OLICHKH €T0

MOJCIH IS

IMPOU3BOAUTCIIBHOCTH.

pemienus 3ana4 | UJI_OIIK-4.5 Brnaners HaBbIKaMu:

npodec- Bnageer HaBbIKaMH — MOJEIHUPOBAHUS OCHOBHBIX OJJIEMEHTOB H
CHOHAJILHOM MOJICTUPOBAHUS IJIs PCIICHUS Y3JI0B, JICXKAIIMX B OCHOBE KOMIILIOTEPA.
ACATCIIPHOCTH 3a7a4 B Ipo(heCcCUOHATBHON

JACATCIIBHOCTH.




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO61mas TpyA0E€MKOCTh AUCHUIIIIMHBI COCTABIISET / 3a4ETHBIX €IMHUL, 252 aKaj. yaca.
JucuumimHa peann3yercsi ¢ NPUMEHEHUEM JUCTAaHLMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUMI
(J10T), mpenocraBiisieMbIx 00pa3oBaTeIbHOM IUIOIMAAKON «JJIEKTPOHHBIH yHuBepcuTeT Moodle
SpI'Y».

Ne Tembl (pa3aeibl) Bunsbl yueOHbIX 3aHATHI, DopMbI TEKYyLIET0
n/n AUCUUTLIMHBI, BKJII0YAsl CAMOCTOSITEJILHYI0 | KOHTPOJISI yCIIeBAEMOCTH
UX cofep:KaHue paboTy CTy1eHTOB,
U MX TPYA0E€MKOCTh ®Dopma NpPOMeKYTOYHOM
o (B akaileMHUYeCKHX Yacax) aTrrecTaluu
5 KonrakrHasi paGora (no cemecmpam)
= 3
3 e | 2| g E - E } ®Dopmot 30 u JIOT
= S| & 8|58 E|E¢g (npu nanuuuu)
= 2 B E|EE s
£ E| &| S| 28 =
S £ & E|8gls
E| E| 2|E57|8
1 |Beruucnenus 6 2 1 2 YCTHBIN Ompoc
6 mom uucne ¢ 30 u JJOT 1
OcHoBbI TG POBOH .
o YeTHBIH onpoc
2 [3IeMEHTHOM 0a3bl — 6 4 2 2 1 4
Jlaboparophas padota Nel
JIOTUYECKHE IIEMEHTBI
6 mom uucne ¢ 20 u J[OT 2
OcHoBbl anre6pst by u YeTHBIH onpoc
3 |METOJIOB aHAIM3a U 6 6 3 5 2 6 |Jlaboparopnas pabota Ne2
CHUHTE3a UPPOBBIX CXEM Jlaboparopnas padora Ne3
6 mom uucne ¢ 30 u JJOT 3
[udpatopsl, .
e paTopsl YcTHBIN ompoc
4 PaTopE, 6 6 | 3 51 2 6 | JTaboparopras pabota Ned
MY IbTHILICKCOPEL, JlabopaTopHas padora Neb
JIEMYIIbTATJIEKCOPBI
6 mom yucne ¢ 90 u JJOT 3
5 Komnaparopst i 6 | 2| 2 2 VYeTHsli onpoc
CYMMAaTOpPBI
6 mom uucne ¢ 20 u J[OT 1
5 OCHOBBI IOCTPOEHUS 61 a2 2 2 4 YcTHBIN ompoc
aMATH JlaGoparopnast paGora Ne6
6 mom uucne ¢ 20 u J[OT 2
7 |KoHeuHbIEe aBTOMATHI 6 | 4 | 2 2 2 4 Y CTHBII ompoc
JlaGoparopnast pabota Ne7
6 mom uucne ¢ 20 u J[OT 2
8 ApXHTEKTYpa 6 |2 |1 2 VYerHsbli onpoc
KOMITIBIOTEPA
6 mom uucne ¢ 30 u J[OT 1
6 03| 4,7 3auer
6 mom yucne ¢ 30 u J[OT 3
Hroro 3a 6 cemecTp 108 32 16|16 7 | 03] 367
qac
6 mom yucne ¢ 30 u J[OT 18
9 Ucrtopus pa3BI/ITVI/I$I 7 5 1
BBIUHCIIUTEIIBHON




TCXHUKHU

6 mom yucne ¢ 90 u JJOT 0,5
Kommoksuym 1o remam
10 |MarepuHckas miara 4 | 2 0,5 3 |mexuuu.
6 mom uucne ¢ 30 u J]OT 1
11 |Mpomeccop 4 5 1 3 Kommoksuym 1mo TeMaM A
CaMOCTOSITETIbHOMN PadOTHI.
6 mom uucne ¢ 30 u J]OT 1
Knaccudukanum namsti
H 3aIIOMUHAIOIINX Kommoksruym mo remam
12 |ycrporicts. Mcropus 4 |2 | 4 105 6 |mexuum.
3aIIOMHHAIOINX HaﬁopaTOpHLIe pa60TI>I.
YCTPOMCTB
6 mom uucne ¢ 20 u J[OT 1
CoBpeMeHHbIE
13 |sanoMuHatomme 4|2 1 g [KOWIOKBHYM 10 TeMaM
N JICKIUY.
YCTPOMCTBA.
6 mom uucne ¢ 30 u JJOT 1
KomneroTepHas namsth
IIPOU3BOJIBHOTO JOCTYIIA: KomnnokBuym mo temam
14 |SRAM u DRAM. ®mami- 4 2 4 1 6 |mexkuum.
namsTh. [lepcrnekTuBHbIE JlabopaTopHbie pabOTHI.
BUJIbI TAMSITH
6 mom uucne ¢ 30 u JJOT 1
15 HapaJIJIeJ}I:HI)Ie 3 9 1 3 KommokBuyMm 1o remam
uHTeperchl JIEKIIHH.
6 mom uucne ¢ 30 u JJOT 1
[TocnenoBarenbHbIE Konnoxsuym 1o eman
16 ETepdielics: 3 2 4 1 6 |nekuuu.
) JlaboparopHbie pabOTHI.
6 mom yucne ¢ 30 u J]OT 1
Mepudepuitapic KomnnokBuym mo remam
17 y 4 2 4 1 6 |mexuuu.
yeTpouctsa JlabopaTopHbie pabOTHI.
6 mom yucne ¢ 30 u J]OT 0,5
2 |05 335 |Ok3amen
DK3aMeHaI[MOHHBIHN TecT-
6 mom uucne ¢ 30 u JIOT 1 |gonyck B OVK LMS
Moodle
Bcero 3a 7 cemecTp
32|16 |16 | 9 |05 70,5
144 yaca
¢ mom uuciae ¢ 30 u /10T 9
UTOro 64 | 32 | 32 | 16 | 0,5 |107,2
27

6 mom uuciae ¢ 30 u /10T




Conep:xanue pa3iesi0B IMCHUUILIHHBI

Tema 1
Buiuucnenus

Cucremsl cuucieHus. JIBouuHas CUCTEMA: NMPEACTABICHUE YHCET B JBOMYHOM CHCTEME.
[lepeBon W3 JOECATUYHON CUCTEMBbI B JBOMYHYIO W oOpaTHO. lllecTHagmatupuyHas cucrema:
IIPEJICTaBICHUE YHUCENl B IIECTHAALATUPUYHON cucTeMme. llepeBon U3 AECATHUYHOM CHCTEMBI B
JIBOMYHYIO U ILIECTHAALATUPUYHYIO U 00paTHO.

Ilonatue kommyectBa MHGOpMALMU. DHTPONMS HCTOUYHUKA. TpeOOBaHUS K BEJIMYMHE,
npeacTaBisiomen sHrponuo. @opMyna Xapmid Uil SHTPOIIMM JUCKPETHOIO MCTOYHHKA C
PaBHOBEPOSTHBIMU HE3aBUCUMBIMYM CHMBOJIAMU. BUT 1 €ro TpakToBKa.

IIpencraBineHue  MOJOKHUTEIBHBIX WM OTPULIATEIBHBIX 4YUCEI B IPAMOM U
JIONIOJIHUTENBHOM KoJaX. OCOOEHHOCTH 3TOrO IpEJCTAaBICHHs, B TOM YHCJIE OXBaThIBAEMBbIN
JMana3oH IMpeacTaBiIsieMblX yncen. Onepanus JONONHEHUs 10 AByX. [Ipumepsl npeacrabieHus
U Ollepallud CJIOXKEHHA B NPAMOM M B JOINOJHUTENbHOM Kojax. CrpaHHOoe uucio (B
JIOTIOIHUTEIBHOM Ko7ie). IIpuMepsl BbIUMTAaHUS YHMCEN B IOTIOJHUTEIBHOM KOJIE.

Ilepenonnenne npu omnepauuu cilokeHus. lIpu3Haky nepenosHeHus Npu BBITOJIHEHUU
oTiepanuii CIOKEHHsSI B IPSIMOM U JIOTIOJTHUTEIBHOM Koaax. [IpaBuia no0aBieHus pa3psaoB.

Tema 2
OcHoevl yuppoesoii 31emeHmuoll 6a3vl — 102UYecKUe IJ1eMEHM bl

Onepanus CclIoXeHUs MO MOAYIIO 1Ba. Peanu3yromue e€ yoruyeckas QyHKIHUS U
JIOTHYECKUH 21eMeHT "uckiovaromee win'". Tabmua HCTHHHOCTH.

Jlornueckue ¢yHKuuu. VX omnucaHue ¢ MOMOMIbIO TaOIMIBI UCTUHHOCTH. DJIEMEHTHI
"HE", "Bydep", "N", WIN": peanmuzyemast joruueckas (QpyHKuus, €€ TaOiuIa MCTHHHOCTH,
BapHaHTHI YCIOBHBIX Tpaduueckux 0003HaYeHH. DIeMeHThl ¢ nHBepcHen pesynprara: "M-HE",
"UJIN-HE", "Uckimrouaromiee MJIM-HE".

DOneKTpoHbl U AbIpKU. OCHOBHBIE 1 HEOCHOBHBIE HOCUTENM 3apsA/ia B MOJYNPOBOJAHUKAX
N- u p-TunoB. bumnonspHble W YHUINOISIPHBIE TpaH3UCTOPHl. Kiaccudukaius moIeBbIX
TpaH3uCTOpOB. [loneBbie TPaH3UCTOPHI C YIPABIAIOMIUM P-N-MIEPEXOJOM: YCTPOICTBO, Pu3nKa
paboThl, ycmoBHBIE rpaduueckre 0003HAYCHUS.

JIByX3aTBOpHBIA TPaH3UCTOP C ympamistomuM p-n-nepexogomM. MOII-Tpan3uctopsl ¢
WHIYIIUPOBAHHBIM M CO BCTPOCHHBIM KaHaJaMU: YCTPOWCTBO, (Pu3MKa pabOThI, YCIOBHBIE
rpaduueckue o0003HAUCHHs. XapaKTEPUCTUKHU TPAH3UCTOPOB (KPAaTKO HAa OCHOBE aHajH3a
YCTPOMCTBA).

O030p HCTOYHHMKA XapaKTePUCTUK DIIEMEHTHOW 0a3bl (TPOCTBIX JBYXBXOJOBBIX
OJIHOOJIOKOBBIX JIOTHYECKHUX JIEMEHTOB, PEATU3YIOMINX €IUHCTBEHHYIO JIOTHUECKYIO (PYHKIIHIO)
OT ITPOU3BOIUTEIISL.

Pa6ora MOII-Tpan3ucTtopa ¢ pe3uCTOpOM B IENU CTOKa. MeToa ONMpOKHUIBIBAHHS
XapaKTEPUCTUKHU ISl aHAJIN3a HANIPsHKEHUST HAa HEJIMHEMHOM 3JIEMEHTE M TOKa 4epe3 HEero.

®opmupoBanue BbixogHoro curHana B MOII-TpaH3ucTope co BCTPOEHHBIM P-KaHAJIOM.
OO6nacTp HachlmeHUs: U 0061acTh pabOTHl TpaH3UCTOpa Kak Tpuoaa. [lomydeHrne MUHUMAIIBHOTO,
MaKCUMaJIbHOTO W HOMHHAJIBHOTO 3HAYEHHH TOKAa METOJOM OINPOKUHYTOW XapaKTEPHUCTHKH.
Cunda3HocTh TOKa CTOKAa  YOPABISIONIEMY  HaNpsHKEHHIO — (3aTBOP-HCTOK).  Pacuér
MUHHUMAJIBHOTO, MaKCHUMJIbHOTO W HOMHUHAJIBHOTO 3HAYCHUN HAMPSDKEHUs] CTOK-HCTOK Ha
TPAH3UCTOPE METOJIOM ONPOKUHYTOW XapakTepucTUKH. [IpoTHBOda3ocTh HampsHKEHUS Ha
TPaH3UCTOPE YNPABISIOLIEMY HANPsXKEHUI0. BO3MOXKHOCTh peann3aluy JOTHYECKOro 3JIeMeHTa
HE Ha Takoii cxeme. Boijienenue cpefHuX U IEPEMEHHBIX KOMIIOHEHT TOKA CTOKA U HAIPSKEHUS
Ha TpaH3ucTope. BpiOop mapamMeTpoB, MNpU KOTOPBIX MEPEMEHHBI CHUTHAJI OCTa&Tcs
HECMEIIEHHBIM.



ITapametpsl npocreiimux cxem Ha MOII-tpan3uctope. Ilepexon oT MonHON CXEMbI K
CXeM€ B TNEepeMEHHbIX curHaizax. MogemupoBanue MOII-TpaH3ucTOpa HUCTOYHUKOM
HanpspkeHus, ynpasiasieMblM HanpsbkeHuem (MHYH). OxBuBanenTHas cxema ¢ y4érom
BHYTPEHHEIO CONPOTUBJICHMsS TpaH3uctopa. (Cxema ¢ OJHUM MCTOYHUKOM IIMTAHHA U
JEJIUTENEM, OTBOJSAILIMM YacTh HANPSIKEHUS] MEXKIY CTOKOM U 3eMJIEN Ha BXOJ (3aTBOP-UCTOK).
Bapuant ¢ pesucropom, cTaOMIM3MPYIOLIMM CBOMCTBAa TpaH3ucTOpa B paboueill Touke Q.
OKBUBaJICHTHAs MaJOCHUTHAJIbHAs CXEMa Ha NEPEMEHHOM CUTHAJIE C JAEIUTENIEM HalpsDKEHUS.
[Tpumep mapamMeTpoB cxembl 00U UCTOK" C IETUTEIEM HANPSKCHHUS.

[Tapamerpsl MOII-Tpan3ucTopa OT IpOU3BOAUTEINS.

Jlabopamopnas paboma Nel «Ananusz ceoticme npocmeuuux 102U4eckKux 1eMeHmo8y

Tema 3
Ocnoewt anceopol Bynsa u memooos ananuza u cunmesa yuppoesvix cxem

Jenenue 1UQPOBBIX CXEM HAa KOMOMHAIMOHHBIE M IOcieqoBaresbHble. lIpu3Haku
KOMOMHAIIMOHHBIX cXeM. [Ipumepbl KOMOMHALIMOHHBIX CXEM U CXEM, KOTOPbIE HENb351 OTHECTU K
KOMOWHAIMOHHBIM.

bynesa anrebpa. Omnepamuu byneBoii anre6psl. Axcuombl. [lopsimok omepariuii.
[TpuHUMT TBOWCTBEHHOCTH.

[Tpumeps! npencrasnenus norudeckux Gyaknuii B CAH® u CKHO.

Teopembl byneBoii anreOpsl uist GyHKIMHA 2-X MepeMeHHbIX. Teopema HIEHTUYHOCTH.
Teopema 0 HyneBOM 3jeMeHTe. TeopemMa 00 HIACMIIOTEHTHOCTH. Teopema 00 WHBOIOIIHU.
Teopema o pononuurensHocTH. IlapHble k HuM Teopembl. VX DIpHMeHEHHME K CHHTE3Y
JIOTUYECKUX YCTPOMCTB (3KOHOMUSI SHEPromnoTpeOsIeHUs, CHUKEHUE CTOMMOCTH, YMEHBIIECHUE
3aJICPKEK).

Teopembr byneBoii anreOpsl st ¢(yHKOMA MHOrHX (Oojee JABYX) IEPEeMEHHBIX.
TeopeMbl-CBOWMCTBA: KOMMYTaTHUBHOCTb, JUCTPUOYTUBHOCTbH, aCCOLMATUBHOCTH, MOIVIOLICHHUE,
CKJIEMBAaHUE, COTTIACOBAHHOCTH, J1e Moprana. [TpoBepka Teopembl 0 MOIJIOIIEHNH 10/ICTAHOBKOM.
[TpoBepka TeopeMbl O CKJIEMBAHUM aHAIU30M TaOJUIBl UCTUHHOCTH. [IprMeHeHre TeopeMsbl Jie
Moprana juist cMeHbl 0a3uca Win 1Js IepeMelleHns HHBEPCUU C BBIXOJ0B Ha BXoJsl. [IpaBuna
NepEMELICHNS] HTHBEPCUU.

VYIpouieHne ypaBHEHUH M Kak 3TO CKa3bIBAeTCsA HAa cXeMe. YIIPOILIECHHE YPABHEHUH B
CAH®: mpaBuna ynpolueHHs, pazHooOpa3ue BapHaHTOB ympolueHus. [Ipumep ympomieHus u
MIOCTPOCHHE CXEeM JUIsl YHOpOUIEHHBIX (QYHKUMHA. BrusHue KoinyecTBa JUTEpaloB B
npousBeaeHusax u cnaraembix B CJIH® ¢yHkimm Ha cBOiicTBa CXEMBI.

[Ipuém nepemelnieHuss MHBEPCUU IO CXEMe: CyThb NpUEMa U JIEMOHCTpalus €ro Ha
IIPUMEPE CXEMBI

Cxema 4-X-ypOBHEBHOTO MpUOpUTETA. 3a7a4a OpOHUPOBAHUS TOMELIEHMS 110 3aIIpocaM C
pasHbBIMU ypoBHAMHU npuopurera. @opmanuzanus 3axauu. Tabmuna uctuHHOcTU. [locTpoeHue
CXEMBI.

Jlabopamopnas paboma Ne2 «Cxema 4-x-ypoeHeso2o npuopumema
Kapter Kapno. IlpaBuna moctpoenus kapt Kapno. 3epkanbnbii kox I'pes. Ilpumep
noctpoeHus kapT KapHo u geMoHcTpalys BO3MOXHOCTH "CKJIeUBaHUs", T.€. yAaJeHUs JUTepaia

13 mpou3BeaeHus, BXosmiero B coctaB C/JIH® dynkiun.

Jlabopamopnas paboma Ne3 «Cxema 2onocosanusi no 50%-my xpumepuro npuHsamus
peuteHusy.



CemucermenTHbId HHAUKATOP HUGP OT 0 10 9 (7-MU-CErMEHTHBIA MHIUKATOP YUCET U3
CBETOJIMO/IOB WJIM JPYTUX CBETSIIMUXCS 3JIEMEHTOB KaK MHIAMKATOp HOMEpa WUJIU JIEMEHT Tabyio
gacoB). @Dopmanmzanms 3agaud  (GOPMHPOBAHMS Ha BBIBOJAX Jemu(paropa CHUTHAJIOB,
3a)KUTAIOIIUX CETMEHTBI, COOTBETCTBYIOIIHNE MMOCTYIUBIIEMY Ha BXOJ JECATHUYHOMY unciy ot 0
10 9 (mmudpe). Tabmuma uctunaoctu. Kapra Kapno. CkieuBanue enuHun, U (GopMupoBaHHe
CIH® dopmbr hynkmmii BeIBOOB. be3paznnunbie (HEBO3MOXKHBIE B YCIOBHUAX JaHHOM 3a1a4u)
MUHTEPMBbI, COOTBETCTBYIOIIUE JBOMUYHOMY UYETBIPEXPA3PAIHOMY MIPECTaBICHUIO ynucena oT 10
1o 15. CkinenBanue Hynel ¢ yuérom Oe3paznmuuHbiX TepMoB U popmupoBanue CKH® dhopmbl

nan

¢ynkuunii BeiBo10B. [IpriMep BbIBosa cermenTa "a'.

Tema 4
HTugppamopui, oentugppamopol, myaromuniexcopl, 0emya1bmun1eKcopsl

MynbTumiaekcopsl. JIByXBX00BbII MYJIbTUIIIIEKCODP, €0 HealibHas (IpocTasi) MOJENb.
Tabmuua uctunHoctu. Kapra Kapwuo. [lomydenme ¢yHKmm, peannsyeMol IBYXBXOIOBBIM
MyJbTUIIIEKCOpoM. Cxema MynbTuIuiekcopa. KoindyecTBo aipecHbIX BXOIOB B 3aBUCUMOCTH OT
YHCJla BXOJIOB JIaHHBIX.

Peanu3anus QyHKUMH M JIOTUKM Ha MyJbTHUIIEKCOpax. Peanmu3zauus JIOrH4ecKux
anementoB "N" u "Hckmouaromee WJIM" nHa mynbrumnexcopax 2-B-1. Ilpumep: peannsyem
GbyHKIMIO HA MyJbTUILIEKCOpax 8-B-1 u 4-B-1.

PeanbHble MybTHILIEKCOPHI (00JI€€ TOUHAs MOJIENb): aAPECHbIE BXO/bl, BXO/bl JAHHBIX,
BXOJ] TaKTOBOIO (pa3peullarooiero) curHaia. lcrnonp3oBaHHe OTPULIATENBHONW JIOTUKU IS
TAKOBOTO CHTHaja U IOJIO)KUTEIBHOW Ul CUTHAJIOB JaHHBIX M aapeca. DyHkuus m cxema
peasbHOro MyJIbTUILIEKCOPA.

Hemynbtumiekcop. Mojens peanbHOTO AeMyjbTUIUIEKcopa 1 B 2: aapecHbId BXO/,
aOOHEHTCKHE BBIXO[Ibl, BXOJ TAaKTUPYIOILEro (pa3peraromiero) curiana. Tabauna UCTUHHOCTH.
Oyukuus. Cxema gemynbTuiniekcopa. [locrpoenne u ananus ngemynstumiekcopa 1 B 2 8 QUCS.
[TpoBepka mpaBUIBLHOCTH PaOOTHI COOTHECEHUEM BPEMEHHOM uarpaMMbl IOCTPOEHHON CXEMBI €
TaOIUIIeH UCTUHHOCTH (PYHKITUH.

Jlabopamopuass  paboma Ned — «Peanusayus u  aHaiuz  Myabmuniexcopa  u
0emMyIbmunieKcopa

Mudpatop (3HKOAEpP) Kak yCTPOWCTBO, TMpeoOpasyromiee BXOAHYIO KOJOBYIO
KOMOWHAIIMIO B BBIXOJAHYIO. Mogenb mudparopa. COOTHOIIEHUE MEXAY YHUCIOM BXOJOB U
BbIX0JI0B. [Tpumep: mudpaTop ueTbpéx no3unuii (HaxxaTuii kHonok "BBepx', "BHU3", "BieBO",
"BripaBo') IBOMYHBIM KOjAOM - mudpatop "4 B 2" - 1511 HE3aBUCUMBIX BXO0/0B (OJJHOBPEMEHHO
paspelieHo HaXkaThe TOJbKO OJHOM KHOMKH). IIpoM3BOJIBHOCTH KOJUPOBAHUS MO3UIMN
JIBYXOUTHBIMUA KOJIOBBIMH KOMOUWHaIusaMu. Tabmuia ucTuHHOCTA. DYHKIIMU BBIXOJIOB. Cxema
mmdparopa. Iloctpoenne u ananus 4-x-nozutmonHoro mudpartopa B QUCS. HexBaTka curnaia
0 (hakTHYECKOM HaXKaTWHM OJHOW M3 KHOIOK - HeompeneaeéHHoCTh kona "1 1" Ha BeIXoje U OJHA
U3 KOMOMHAIMNA, COOTBETCTBYIOIIMX KaKOW-TO MO3UIIMH, B CIy4asx, KOIr/ia HakaTo 6osiee 0JJHOro
curHana (¢ 3n o 4n, ¢ 5n no 8n, HarpuMmep).

udparops! ¢ npuopureToM. IBa BapraHTa MOCTPOCHUS MHUPPATOPOB C MPHOPUTETOM:
JIBYXCTyTIEHYaTas cXeMa M elnuHas cxema. [Ipumep mHoOCTpOeHHs JBYXCTYNEHYATOM CXEMBbI
mudparopa 4-x-pa3psaIHOro Kojaa ¢ IpuopuUTeToM. JloroBOPEHHOCTh O COOTBETCTBUM CTapIIMX
pa3ps10B BXOJIHOTO KOJIa BBICIIMM YPOBHSIM npuoputeTa. [lepBas cTymeHb: cxema MpHOpUTETa
Juis 9TOro ciyvas. Tabnuma ucTuHHOCTH. DYHKIMM BBIXOIHBIX pa3psiioB npuopurera. Bropas
CTyIeHb: 3HKojAep. Tabmuua ucTUHHOCTH. DYHKIMM BBIXOAHBIX pa3psnoB kona. Ilepexon B
6asuc "WJIM-HE" s ymeHbLIeHMsS 4YMCa OTAEIbHBIX HMHBEPTOpoB. Cxema mmudparopa c
MIPUOPUTETOM.



Jlabopamopnas padboma Ne5 «llocmpoenue wuppamopa 4-x-paspsionoco kooa ¢
npuopumemomy» ¢ QUCS.

Jemmdpatopsl.

Tema 5
Komnapamopul u cymmamopul

Kommaparopsl. DyHKIMM CpaBHEHUS ABYX OJHOpaspsAaHbIX yucen. Mx peamusanus.
[Tonueiit koMnaparop. Peanuzanust GyHKIUU NPOBEPKU PABEHCTBA ABYX OJHOPAa3PSAHBIX YHCET
B 6asuce M-WJIN: mpocTast 1 ¢ BBIpaBHUBAHUEM 33JI€P)KEK HA IMYTAX MPOXOXKICHUS CUTHAJIOB.
ITocTpoeHne MHOTrOpa3psIHOTO KOMITapaTopa.

CymMmaropsl.  OnHOpaspsiiHblii  ABOMYHBIA  cymmarop. IlpaBuna  ciokeHus
OJIHOPA3pAIHBIX 4yucen. Tabnuua uctuHHOCTU. DYHKIMS CyMMBl M (QYHKIMS MepeHoca B
crapiuii paspsa. Peanmsanus ogHOpaspsIHOrO JBOMYHOTO CymMMaTopa B COOTBETCTBUHM C
sanmuceio  (pyHkiui. IlpeoOpa3zoBanue 3amucu W peanu3anus B eauHoMm 0Oasuce U-HE.
KoHuenuus MHOropaspsgHOro CyMMaropa Kak YCTPOMCTBA, COCTOSILIETO M3 CYMMAaTOpOB U
nonycymmartopa. OpraHuzanus TEepeHOCOB. 3amuch pe3ynabTaTta. llomHbId cymmaTrop i-ro
paspsana. [lombiTka peanu3anuy ¢ TpeMs BXOAAMHU M JIBYMs BBIXOJAaMH, aHAJIU3 HEIOCTAaTKOB
TaKOW KOHCTpyKIMHU. Peanusanus ¢ 4-Ms BXOAHBIMH BEJIMYMHAMH, B TOM uucie ¢ Pi, u ogHOMI
BBIXOJIHOM: TabJIMIla HCTUHHOCTH, KapTa KapHo, peanu3zanus.

Tema 6
OcHo6bl nocmpoenus namamu

bucrabwibnas sueiika. CoctossHue stueiiku. Bo3MOXXKHOCTH TOCTpOeHUs OUCTaOMIBHON
AYEHKU Ha JFOOBIX MPOCTEUIINX JOTHYECKUX ayeMeHTax. [Ipumep mocTpoeHusl Ha 3lieMeHTax
"HE". Opranu3zamusi kKoMrieMeHTapHbIX BbIBOJOB Q 1 HeQ. CBs3b UMcCIa COCTOSHUN SYEHKH U
qrclia XpaHUMBIX B Hell OuT. HegoctaTku OMCTaOMIIBHON STUSHKH.

RS-tpurrep. PacmmdpoBka nasBanms Ttpurrepa. lloctpoenne B 6azuce WJIM-HE.
AHanu3 BapuaHTOB KOMOWMHAIMK 3HAUYEHUN BXOJHBIX CHTHAJOB (9TO TMpUMEp aHaIMW3a WU
MOCTPOEHUs TaOnIuIBl HCTUHHOCTH 1O cxeme). Hemocrarok RS-tpurrepa - Hamuuwue
3anpeniéHHON KOMOWHAIINY, IPU KOTOPOH HE pealn3yloTcs HU yCTaHOBKa 1, HU cOpOC B HOJIb.

Jlabopamopnas paboma Ne6 «Ilocmpoenue RS-mpueeepa» 6 QUCS.

D-3aménka: BO3MOXXHOCTb TaKTUPOBaTh paboTy RS-Tpurrepa u uzbexars 3anpeniéHHOMN
koMOuHammu {R=1, S=1}. Peamuzauusa. OOo3zHaueHue. AHaau3 pabOThl MNpPU PAITUYHBIX
3HaueHusAX curxaina takrosoro taimepa CLK. "[Ipo3paunocTs" u "Henmpo3padyHOCTh" 3alIENKH.

D-tpurrep u3 Benyuieit u BeaoMoil 3aménok. Opranuszanus TakTupoBanusi. O003HaueHNe
Bceil cxembl. CBOICTBO Tpurrepa: TpUITEp, YNpaBiIsSeMbld NepeIHUM (QPOHTOM TaKTOBOIO
UMITyJIbca. AJbTepHATHBHBIC Ha3BaHUS U 0003HaueHus: MS-Tpurrep (master-slave).

Peructp u3 D-TpurrepoB - yCTpoiCTBO 3alIUCH U XpaHEHMsI Cpa3y HECKOJIBKHUX pa3psioB
naHHbIX. Tpurrep ¢ ¢GyHKUueR paspemieHus (s 3amucH-TIepe3anucyd B TEYEHHE 3aJaHHOTO
pa3pelnTENbHBIM CUTHAJIOM MHTEpBaJla BPEMEHM): pealu3anus pa3peuieHus ¢ nomouso "M"
JByX CHUTHAJIOB Ha TaKTOBOM BXOJIe, pealin3alys Pa3peuieHHs] ¢ MOMOIIBI0 MYJIbTHUILIEKCOpPa
2--1.

Tpurrep c¢ ¢ynknueit cOpoca (s yhnpaBieHUS HayalbHBIMH 3HAUEHUSIMU pAla
TPUTTEPOB - cOpoca UX B HOJIb): peann3alus, aHalIn3.



Tema 7
Koneunwvie asmomamar

[Tonsitue koneuHoro aBtoMara. CTPYKTYpHBIE HJIEMEHThl KOHEYHOrO aBTOMATa.
CTpyKTypHBIE CXEMbI KOHEUHBIX aBTOMaTOB Mypa 1 Muiu, uX cpaBHUTEJIbHBIN aHaIN3.

CunTe3 KOHEYHOro amromara. lIpuMmep: KOHTposuiep ABMKEHHUS IJid 3arpy>KEHHOIO
nepekpéctka. [locTtaHoBka 3amauyu: omnpenerneHUE BXOJHBIX, BBIXOJHBIX CUTHAJIOB, TaKTOBOTO
WHTEpBaja, HAYaJLHOTO COCTOSHHUS aBToMara. BwiObop cxembl - aBTomMar Mypa. Cemb
NaJIbHEUINNX IIaros.

BapuaHTbl KOUpOBaHUS: TBOMYHOE U MPsAMOeE (¢ "Topsiueil enMHUIICH" WU C "XOJIOTHBIM
HynéM"). BiusiHue BapuaHTa KOAMPOBaHMS Ha CXEMY KOHEYHOro aBromara. [loctaHoBKa 3aauu
CHHTE3a CUETUYMKA C JISJICHUEM Ha 3, BpeMEeHHas [uarpamMmma padoThl CUETUHKA.

Boccranosnenue koHeuHoro aBromara no cxeme. [Ipumep: 3agaua 06 aHanuse KOJ0BOTO
3amka. [loctaHoBKa 3ajaun aHaIM3a KOJOBOTO 3aMKa (TpeOyeTcs ompeneiauTh KOMOWHAIIHIO,
OTHUpAIONIyt0 3aMOK). [IpeamnonoxeHusi OTHOCUTENBHO CXEMbI, B PaMKax KOTOPBIX pEeIIaeTcs
3a/Jla4a: CXeMa - KOHEYHbIM aBTOMaT Mypa, HCHOJb3yeTcs JIBOUYHOE KoaupoBaHue. AT
MOCJICTYIOIIUX I11aroB.

Jlabopamopnas paboma Ne7 «Boccmanognenue KoHeuno2o asmomama no cxemey.

Tema 8
Apxumexkmypa Komnvromepa

Apxurekrypa koMibrorepa. [lonsaTue apxurekTypsl komnetorepa. [Ipumepsl apXuTeKTyp.
Onepauuu. YeTsipe npuHIUNA MOCTPOEHUS "XOpouIe" apXuTeKTypbl KOMIIBIOTEPA.

Wuctpykuuu accembnepa MIPS. UHcTpykiuu cioxeHus, BeluuTaHus. JleMoHcTpanus
OpUHIUNA eanHooOpasus. JlemoHcTpanus 3(QQEKTHBHOCTH BTOPOTO NPUHIMIIA TOCTPOCHHUS
"ymuoi" apxurektypsl. [Ipeumymectsa RISC-apxurexrypsl nepen CISC.

Onepangsl MIPS u ux xpanenue. Onepanast MIPS - peructppl, KOHCTaHTBI, NaMsITh.
OOpaiieHre K perucTpaM MpH BBHIIOIHEHUH K MHCTPYKUMAM. PerucTpsl nepeMeHHbIX (TUI S U
tun t). pyrue peructpsl. Ilamsats, n1Ba BapuanTa agpecanuu namsatu. [lpumeps! agpecanun
CJIOB B IaMATH IIPU IIOCIOBHOM afpecauuu. [Ipumep KoMaH[ 4T€HHUs CIIOB U3 NaMATH B PETUCTP
U 3alliCH CJIOB U3 perucrpa B namath. [Ipumepsl aapecaryul cjioB B MaMsITH IpU M0O0alTOBOI
anpecanuu. [Ipumep KOMaH YTEHUS U 3alIUCH CJIOB IPU MOO0ANTOBOM apecarii.

Anpecanusi maMatd. AJpec ciioBa B HaMsTH ¢ MobOaiToBoil azapecanueil. Ilpumepst
KOMaHJ 4YTE€HHs CJIOBA M3 IaMATH B PETUCTP W 3alUCH CJIOBA W3 pErucTpa B NaMSATh.
Opranuzanys naMsaTu ¢ nodalToBoil ajgpecanyeii: ¢ IpsIMbIM NOPSAIKOM OalTOB U ¢ 0OpaTHBIM
nopsiikoM 6aiToB. [IpuMepsl cucTeM ¢ TaKUMU BUJIaMH OpraHu3aiuu namsatu. Ipumep otianuus
pe3y/bTaTOB KOMaHJ YTEHMsI CJIOBA U3 PETUCTpa B MaMATh M 3amuch 1-ro OaiiTa M3 mamsTH B
perucrp.

Tema 9
Hcmopusa pazeumus epluuciumeibHol mexHuKu

Mexanuueckue apuMOMETPHI.

DIJIEKTPOMEXAHUYECKNE MAIIIUHBI.

[IporpammupyemMbie KOMIIBIOTEPHI.

DOnekTpoHHbIe BeranucauTenbHbie MamuHsL. |, 1, 11, IV nmokonenns SBM.
IlepBbie nomamnue [1K.

AmHanorosbii komneroTep. cropust. Tumst.



Tema 10
Mamepunckaa naama

KommbrotepHsie cucteMbl 6€3 MaTepUHCKOM IIaThl.

OObenuHUTENbHAS TUIATA.

[lepBbie MaTepUHCKHE TIIATHI.

Marepunckue miatel ATX.

Marepunckas mata IBM PC coBmectumoro komnerotepa. biaok-cxema. MaTerpanus.

Tema 11
Ilpoueccop

Dransl pa3BUTHUS TPOIECCOPHBIX YCTPOHCTB.

I"apBapackas apxuTeKTypa.

Apxutektypa ¢pon Heiimana.

Apxutektypbl CISC, RISC, MISC, VLIW.

Krnaccudukanus napajuiebHbIX apXUTCKTYP.

VYBenuueHue  MPOU3BOAMTENBHOCTH  mpoueccopa.  llapammenmsm.  Kouseiiep.
CynepckansipHOCTh. MHOTOSIAEPHOCTb.

Hcnons3oBanne mapamienu3ma B GPU.

Bunn kanr-namMsTu.

3akon AMmpaana.

Tema 12
Komnvromepnaa namamo

Knaccu¢ukanuy maMsaTé U 3alIOMUHAIOMINX YCTPOUCTB.

HcTopus 3ar10MUHAIOIINUX YCTPOMCTB.

CoBpeMeHHbIE 3alIOMUHAIOIINE YCTPONCTBA.

KomnbroTepHas namsth npou3sBosibHOro goctyna: SRAM u DRAM.
QII-IaMATh.

IlepcrieKTHBHBIE BU/BI TAMSATH.

Tema 13
Komnbromepnuie unmepgeiicot

[TapannenbHble HUHTEPPENUCHI.
ITocnenoBarenbHble HHTEPEHCHI.

Tema 14
Iepucgpepuiinvie ycmpoiicmea

VYcrpolicTBa BBOJA.
YcTpolicTBa BBO1a-BbIBOIA.
YcerpoiicTBa BBIBOJA.
JlabopaTopHBIi NPAKTHKYM

[epedeHb 1ab0paTOpHBIX pabOT MO KypCy:

Jlabopamopnas paboma Nel «Obyuenue natikey.

Jlabopamopnas paboma Ne2 «Mooynvhas mukponpoyeccopnas niamgpopma Arduino.
Vnpaesnenue enewnum ceemoouooomy.
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Jlabopamopnas paboma Ne3 «Mooynvnas mukponpoyeccopnas niamgpopma Arduino.
Vnpaesnenue enewnumu c6emoouooamu ¢ NOMOUbIO GHeUHell KHONKULY.

Jlabopamopnas paboma Ned «Mooynvhas mukponpoyeccopnas niamgopma Arduino.
VYnpaesnenue nepuodom mueanus euewHe2o c8emooU00a ¢ NOMOUbIO NEPEMEHHO20 PE3UCTOPAY.

Jlabopamopnas paboma Ne5 «Mooynvhas mukponpoyeccopras niamgopma Arduino.
Ynpasenenue mownoti snewinel Hazpy3xKouy.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHMU, B TOM 4YHCJIe TEXHOJIOTHU IJIEKTPOHHOIO O0y4eHUsl H
AUCTAHIHOHHBIE 00pa3oBaTeibHbIE TEXHOJIOTHMHU, HCHOJb3yeMble MPH OCYIIEeCTBICHUH
00pa3oBaTeIbLHOIO Mpolecca Mo TUCIUNIHHE

B npornecce 00ydueHns UCIONB3YIOTCS Celyrolue 00pa3oBaTelbHble TEXHOIOTUHU:

BBoaHas Jieknusi — 1a€T NEPBOE LIEJIOCTHOE INPEIACTaBICHHE O JUCLHUIUIMHE U
OpPUEHTUPYET CTYJEHTa B CUCTEME M3y4eHMs JaHHON IuCHMIUIMHBL. CTYIEHTBl 3HAKOMSTCS C
Ha3HAYeHUEM U 33Jla4aMU Kypca, €ro poJIbl0 U MECTOM B CHUCTEME Y4YEOHBIX JUCLMIUIMH U B
cucreMe IMOATOTOBKM B LeloM. Jlaercs kpaTkuili 0030p Kypca, UCTOpHsI pa3BUTHsS HAyKU U
IIPAKTUKHU, TOCTHKEHUS B 3TOU cepe, MMEHA U3BECTHBIX YUEHBIX, U3JIaratoTcs NepCleKTHBHbIE
HampaBieHus ucciaenoBaHuid. Ha 3TOH  JekuMM  BBICKAa3bIBAIOTCS  METOJIMYECKHE U
OpraHu3alMOHHBIE OCOOCHHOCTH pabOTHl B paMKaxX JaHHOW TUCHUIUIMHBL, a TaKKe IaeTcs
aHaJIM3 PEKOMEHIyeMOl yueOHO-METOJMUECKOM JIUTEPaTypHl.

AxaneMuyecKasi JIeKIUsl (WK JIEKIHs 00IIero Kypca) — mociieIoBaTeNIbHOE U3JI0KEHHE
Mmarepuaia, OCYLIECTBISEMOE MPEUMYLIECTBEHHO B BHUAE MOHOJIOIa IpernojaBaTelis.
TpeboBaHMs K aKaJeMHUYECKOH JIEKIUH: COBPEMEHHBIH HAYYHBIH YPOBEHb M HACBHIIICHHAsS
UHPOPMATUBHOCTh, YOEQUTENIbHAs apryMeHTalus, IOCTYIHass W TIOHSATHas pedb, YeTKas
CTPYKTypa M JIOTMKA, HAJIWYUE SPKUX MPUMEPOB, HAYUHBIX JI0KA3aTEIbCTB, OOOCHOBAHMI,
(bakToB.

IIpakTnyeckoe 3aHATHE — 3aHATHE, MOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB U 3aKPEIUICHUIO MOTY4YEHHBIX Ha JIEKIIUU 3HAHUH.

4) JlaGopaTtopHass pa06ora — opraHu3anus yd4eOHOW pabOTBl ¢ pealbHBIMHU
MaTepHaJbHBIMH M HMH(OOPMAIMOHHBIMH  OOBEKTAaMH, SKCIEpUMEHTajbHas paboTra ¢
AQHAJIOTOBBIMU MOJEIISIMU PEaIbHBIX 00BEKTOB.

3a/eliCTBOBAHbI:

— JIOMYCK K BBIITOJIHEHUIO SKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUM,

— KOJUIEKTUBHAs paboTa B XOJI€ BBIIIOJIHEHUS J1a00paTOpHOU paboThl,

— KOMAaH/JIHas 3allUTa OTYETA.

5) KoncyabTammsi — 3aHsATHE TIEpe] MPOBEICHHEM 3K3aMeHa, Ha KOTOPOM IMTPOBOAUTCS
KOHCYJIbTAIMs TI0 U3YYEHHOMY MaTepHuaily, opmam 3aJaHhil UTOrOBOTO KOHTPOJIS, OTBETHI Ha
BOIIPOCHI CTYJI€HTOB 110 IUCLUIUIMHE.

6) AcHHXpPOHHAsi KOHCYJbTAalUs (B paMKax OHJIAHH Kypca) — 3aHATHE 10 OKOHYAHUIO
MOJTyJIs, HA KOTOPOM IPOBOJUTCS KOHCYJIbTAIMs 110 U3YYEeHHOMY MaTepuaity, opmam 3aJaHui
TEKYIIEr0 KOHTPOJIs,, OTBETHI HA BOMPOCHI CTYJEHTOB IO TUCIUIUIMHE.

B nporecce 00ydeHust HCHONB3YIOTCS CIEAYIOLINE TEXHOIOTUU IEKTPOHHOTO 00yUeHHs
U TMCTAaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH:
JIEKTPOHHBIH y4eOHBbIH Kypc «ANNapaTHble CPeCTBa BHIYUCIUTEIbHON TEXHUKI)
B LMS Duekrponnsii ynusepcurer Moodle SIpI'Y, B koTopom:
— IPEACTABJIECHBI BHUACO3AIIUCU WM IMPE3EHTALMU JIEKIUM II0 OTAEIbHBIM TEMam
JVCLUTIIINHBI;
— TMIPEICTaBIIEH CIHCOK Y4YeOHOH JIMTepaTypbl, PEKOMEHIYyeMOW [uil OCBOEHUS
JVCLUTIIINHBI;
— npexctaBieHa uHGopMaus o ¢opMe M BPEeMEHU MPOBENEHHUS] KOHCYJIbTALUH I10
JUCLUIIIINHE B PEKUME OHJIANH;
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— TmocpeacTBOM (opyMa OCYIIECTBISICTCS CHHXpPOHHOE U (WJIM) acCHHXPOHHOE
B3aUMOJICHCTBHE MEXIY OOYYalOIMMKCA U IPENoAaBaTesieM B paMKaxX H3ydeHHs
JUCLUILINHBI;

— IpexcTaBiieHa HH(OpMALM U1 IPOX0XKICHUS J1a00paTOPHOTo NPakTUKyMa.

— IPEJCTaBJIEHbI IPaBHJIA IPOXOXKACHUS aTTECTALUU 110 TUCLUILIHHE.

6. [lepeyeHb JMIEH3HOHHOTO M (MJH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrmevyeHusl, MCIOJIb3YeMOT0 TNPH OCYIIECTBJIEHHMU O00pPa30BaTeILHOr0 IMpoIecca Mo
AUCHUTLINHE
B npomecce ocymectBieHus —00pa3oBaTENBHOIO — Ipolecca IO JUCHUTUIMHE
UCTIOJB3YIOTCS:
- s GOPMHUPOBAHUS TEKCTOB MAaTEPUAIIOB ISl TPOMEKYTOUHOM M TEKYILEH aTTecTaluu —
Acdmc 021-10232 Microsoft Open License Ne mporpammber Microsoft Office (Microsoft
Office Std 2013 OfficeSTD 2013 RUS OLP NL 0005279522 Jluuensuonsiii goroBop NeJl -
1703 ot 10/12/2013; axT Ne1647 ot 26/12/2013);
- mus moaenupoBaHus snekTpudeckux remneir — Ques 0.0.18 (GNU GPL), LTspice XVII
(freeware, Copyright by Analog Devices)
JIis 03HAKOMJICHHSI C MPE3CHTAIMSIMH M JPYIMMH ydeOHbIMH marepuaiamu - Adobe
Acrobat Reader (GNU GPL, freeware);
Jlnst mpoBeieH st 1a00paTOPHBIX PadOT MO AUCHUILTHHE:
- nporpamma Arduino IDE (mporpammuoe obecnieuerre Arduino ¢ OTKPBITBIM HCXOIHBIM
KOJIOM, TTO3BOJISIET JIETKO MUCATh KO U 3arpyXarthb ero Ha Iuiaty).

7. IlepeyeHb COBpPeMEHHBIX MNPO(ecCHOHAIBLHBIX 0a3 JAaHHBIX W HMH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3yeMbIX IIPH OCYHIECTBJIEHHH 00Pa30BaTeJIbHOIO MpoLecca mno
AUCHHILINHE (PU HE00X0IMMOCTH)

B mpouecce ocymectBieHuss 00pa3oBaTeNpHOrO — Mpolecca MO JUCIUIUIMHE
HCIIOJIb3YIOTCSL:

ABTOMaTH3upOBaHHass OuOnMMoTeuHO-mHpopManuoHHas cuctema «BbBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJHLHOW  Yy4eOHOW JHUTEpaTypbl, PpecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn «MHTepHer» (IpH HEOOXOAMMOCTH),
PeKOMEeH1yeMbIX /IJIsl OCBOCHUSA U CHUTIINHbBI

a) OCHOBHAasl JIUTEepaTypa

1. Xappuc, . M. LludpoBass cXeMOTEXHHKAa W apPXUTEKTypa KOMIbIOTEpa [DJIEKTPOHHBIN
pecype]/ Haung M. Xappuc, Capa JI. Xappuc. — Mocksa : IMK Ilpecc, 2018. — 792 c.
URL.: https://www.studentlibrary.ru/book/ISBN9785970605707.html .

2. Toncrobpos, A. II. Apxurekrypa OBM : ydueGHOe mocoOue st By30B [DIEKTPOHHBIN
pecypc]/ A. I1. TonctobpoB. — 2-e u3a., ucop. u aon. — M. : UznarensctBo KOpaiit, 2022. —
154 c. URL.: https://urait.ru/bcode/496167

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. JloxanmH M. B. ApxuTekTypa COBPEMEHHOT'O0 KOMIbIOTEpa [ DIEKTPOHHBIHA pecypcl:
yae0. mocobue ansa By3oB / M. B. Jloxanun; Spocn. roc. yH-T um. I1. I'. lemunosa, Hayuy.-
METO/I. COBET YH-Ta. - SApocnaib: Apl'Y, 2011. - 96 C.

http://www.lib.uniyar.ac.ru/edocs/iuni/20110710.pdf

2. [psukoB, B.Il. AmnmapaTHble cpelcTBa MEPCOHATBLHOTO KOMMBIOTEpA : yuyeOHOe mocolue
JUIS CpemHero Mpo(eCcCHOHATBLHOTO 00pa3oBaHUs [ DIEKTPOHHBIN pecype] /
B. I IpsiukoB. — MockBa: MWzmatensctBo  FOpaiit, 2022.— 153c. - URL:
https://urait.ru/bcode/496826
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B) pecypcnbl cetu «AHTEepHET»
1. DnexrponHas 6nbaroTeKa yueOHbIX MaTepuaios Spl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. Tlopran https://www.ixbt.com/

9. MaTepuajJibHO-TeXHHYeCKasi fa3a, He0OXoAUMas /IJIsl OCYIIECTBJIEHHsI 00Pa30BaTEIbLHOIO
npoiecca mno JUCHHUIINHE

MarepuanbHO-TeXHHUYECKas: 06a3a, HeoOXoIuMast ISl OCYIIECTBICHUS 00pa30BaTeILHOTO
npoiiecca Mo JUCIHUIUIMHE BKIIFOYAET B CBOM COCTAB CIEIUATbHBIC TOMEIICHHUS:

y4eOHbIE ayTUTOPHUH JIs1 TPOBEACHUS 3aHATUM JIEKIIMOHHOTO THUIIA;

yueOHbIe ayTUTOPUU AJIsl IPOBEACHUSI MPAKTUUECKUX 3aHIATUN (CEMUHAPOB);

yueOHbIe ayTUTOPUU AJIs IPOBEACHHUS 1TaOOPaTOPHBIX padoT;

yueOHbIE ayTUTOPUU AJIsi IPOBEACHUS TPYIIIOBBIX U UHIUBUIYATbHBIX KOHCYJIbTAIIUH,
yueOHbIe ayJUTOPUHU [UIsl TMPOBEIEHUS TEKYIIEro KOHTPOJIA U MPOMEKYTOUHOU
aTTecTalluu;

MOMELLEHUS JIsl CAMOCTOSITENIbHOM paboThI;

MOMEIIEHUST JIJIT XPaHCHHS W TPOPUIAKTHUECKOTO OOCITY)KHBAaHHS TEXHHYCCKHX
CPEICTB OOyUEHHUSI.

CreuunanbHble TOMEUIEHUS! YKOMIUIEKTOBAHBI CPEACTBAMHU OOYUYEHUS, CIYKaLIUMH IS
npezcTaBieHus yueOHoi nHpopmanuy 60JIbLION ayAUTOPUH.

[Tomemienust 111 caMOCTOSITENIBHON pabOThl OOYYaroIIMXCs OCHAILEHBI KOMIIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUCHMs K ceTu «MHTepHeT» M obecrneyeHueM A0cTyna K
JIEKTPOHHON MH(POPMAITMOHHO-00pa3oBarenbHoM cpene AplY.

ABTOpBI:

Houent kadenpsl nHGOKOMMYHUKAIUHN U
panuodu3mku, K.¢h.-M.H., JOLEHT T.K. AprémoBa

00IICHOCb, YUeHas: CMenetd H.0. Damunus

Crapumii npenoiaBaTens Kapeapsl
MH(OKOMMYHUKALUN U pagropu3uKu A.A. Aponun

OQ0JIHCHOCb, YYeHasi CIenetb U.0. ©amunus
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IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«AnnapaTHble CpeIcTBA BIYUCIUTEIbHOH TEXHUKH»

DoH/1 OLIECHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1 TunoBble KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTEepHUaJibl,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEIN0 KOHTPOJIA YCIIEBAEMOCTH

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paﬁ()TLI

IMoaroroBka K yCTHOMY ONPOCY
(Vemmuwiii onpoc nposooumces 6 xode npakmuueckux 3ansmuti no memam 1-8.)

I[IpuMepHBIe BONPOCHI K ONPOCY

3aganus mo teme Ne 1 « BeranciaeHus»:
1. CpaBHUTH NpeACTABIEHUE IOJIOKUTEIbHBIX W OTPULIATEIbHBIX YHMCET B NPSIMOM U
JIOTIOJTHUTEIIbHOM KOJaX ¢ IIPUMEpaMH.
2. JlaTb XapakTepUCTHKY NPU3HAKOB NEPENOTHEHUS TPU BBINOJHEHUH OIEpaIfi
CJIOKEHHMSI B IPSIMOM U JOTIOJIHUTENbHOM Kozax. IIpuBectu mpumepsl.
3apanust mo Teme Ne 2 «OcHOBBI HUPPOBOIi YIEMEHTHOM 0a3bI - JTOrHUYECKHE JIEMEHTBD)
3. IlpuBectu TaGIUIBI HICTUHHOCTU OCHOBHBIX JIOTHYECKUX 3JIEMEHTOB.
4. CpaBHUTH (U3WYECKHE YPOBHHU, (OpMUpPYEMbIE OWIIOISPHBIMH W  TIOJEBBIMH
TPaH3UCTOpaMH.
3aganus mo Teme Ne 3 «OcHoBbI aiaredpnl Byisi 1 METO0B aHAIN3A M CHHTE3a HH(POBBIX
cxem»:
5. IlpuBectu ocHOBHBIE TeopeMbl anreOpsl bymnst nns QyHKIUNH MHOTHMX NEPEMEHHBIX C
IpUMepaMu IPUMEHEHUS.
6. IlpomemMoHCTpHpPOBAaTH CyTh M OCOOCHHOCTH TIPUMEHEHHUS TpHEMa IepeMEeNICHUs
WHBEPCHH T10 CXEME.
7. TlponeMoHCTpUpOBaTh MpaBUja COCTABIEHUS M ONTHUMM3alMM KapTel KapHo Ha
IIpUMepe.
3ananus no teme Ne 4 «Illupparopsl, Aemn(ppaTopbl, MyJIbTHILIEKCOPDI,
AeMYJIbTHILIEKCOPbD)
8. OxapakTepu3oBaTh CTPYKTYpY M OmNHcaTh (YHKIMOHHUPOBAHWE MYIJBTUIIJICKCOpA W
JEMYJIBTUILUIEKCOPA.
9. OxapakTepu3oBaTh CTPYKTYpy | oOmNHcaTh (YHKIMOHHPOBAHUE ImHdpaTopa U
nemudparopa.
3ananus no teme Ne 5 «Komnaparopbl 4 CyMMaTOPbI»:
10. OxapakTepu3oBaTh CTPYKTYpy M ONHCaTh (YHKIMOHHPOBAHHE KOMIapaTopa Ha
npumMepe.
11. OxapakTepu3oBaTh CTPYKTypy U OnucaTth (yHKIHOHHPOBAHUE IMOIYyCyMMaToopa H
MOJIHOTO cCyMMaTopa Ha IpuMepax.
3aganus nmo reme Ne 6 «OCHOBBI MOCTPOEHHSI TAMSITH
12. OxapakTepu30BaTh CTPYKTYpY U ONUcaTh (PYHKIIMOHUPOBAHUE OUCTAOMITBHON SYCHKH.
13. OxapakTepu30BaTh CTPYKTYPY M ONHUCATh ()YHKIIMOHUPOBAHUE OJTHOTO U3 TPUITEPOB HA
npumMepe.
3ananus no teme Ne 7 «KoHe4nbie aBTOMATHI»!
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14. TIpoBectu cpaBHUTEIBHBIN aHAIN3 aBTOMaTOB Mypa nu Mun.
15. Onucate BIMsHUE BapHaHTa KOJUPOBAaHMS HA CXEMY KOHEYHOTO aBTOMATa.
3ananus nmo teme Ne 8 «ApxuTeKTypa KOMIbIOTEPa»:
16. IlpuBecT M  OXapakTepu3oBaTh YETHIPE
apXUTEKTYpbl KOMIIBIOTEPA.
17. IlpoBecTu CpaBHUTENbHBIN aHAJIU3 BAPUAHTOB aJ(pecaliiy MaMsTH.

NpPUHIMOA TOCTpoeHus: '"Xoporei"

IMoaAroToBKAa K KOJJIOKBUYMY
(Konnoksuym nposooumces 6 xooe npakmudeckux 3ansmuti no memam 9-17)

3aiaHus K KOJUIOKBUYMY

3aganus mo teme Ne 10 «Marepunckas miaray:
18. Ilpoananu3upoBaTh XapaKTEPUCTHKH YUIICETOB COBPEMEHHBIX MAaTEPUHCKHUX IIJIaT.
19. M3yunTh NIHOCH 1 MUHYCBI HCIIOJIb3YEMBIX TEXHOIOTUH.
3ananus nmo teme Ne 11 «IIpoueccop»:
1. IlpoaHanu3upoBaTh XapaKTEPUCTUKU COBPEMEHHBIX IPOLECCOPOB, HCIOJIB3YEMBbIX B
pa3nuuHbIX ycTpoiicTBax. Kakue mporeccopsl Juist KakuX 3a/ad4 JIydlle UCI0Ib30BaTh?
2. V3yunth npuHUUIBL paOOThl HPOLIECCOPOB C pPAa3IMYHBIMM BUAAMHU KOHBEiHepHOH
ApPXUTEKTYPHI.
3. U3yuuTh 0cOOEHHOCTH pabOThI rpaUUECKUX MPOLIECCOPOB.
4. W3yunth 0cOOEHHOCTH PabOTHI HU(POBBIX CUTHAIBHBIX MPOILECCOPOB.
3ananus nmo teme Ne 12 « KoMnbloTepHasi MaMsiThy»:
1. IIpoananu3upoBaTh XapaKTEPUCTUKU COBPEMEHHBIX TUIIOB IaMSTH.
2. W3yunTh npuHUHMIIEI (HOPMATUPOBAHUS 3aTIOMUHAIOIIUX YCTPOICTB.
3ananus no teme Ne 13 « KomnblotepHbie nuTepdeiicbn»:
1. M3yuuTh U NpoaHAIU3UPOBATh XapaKTEPUCTUKU COBPEMEHHBIX BHEIIHUX U BHYTPEHHHUX
UHTEP(PENCOB KOMIBIOTEPHBIX CUCTEM.
3ananus no teme Ne 14 «Ilepudepuiinbie yerpoicTBay:
1. U3yuuts npuHuunel paboThl W MPOAHAIU3UPOBATh XapaKTEPUCTUKH COBPEMEHHBIX
nepupepuiHbIX YCTPOUCTB.
2. TlpoBomubie M OecnpOBOIHBIE KOMIBIOTEPHBIE CETH. ATIApaTHbIE CPEACTBA IS MX
¢ynkunonupoBanusi. CpaBHEHHE XapaKTEPUCTHK.
3. IlepcriekTuBHBIC YCTPOICTBA YEIOBEKO-MATMHHOTO HHTEpdeiica.

KpnTepml OLICHUBAHUSA 0TBETA HA BOIIPOC YCTHOI'O OIMpoca WM KOJJIOKBHYMaA

KpnTepml OLICHUBAHUSA OTBCTOB HA BOIIPOCHI ounjiera

. IIpoaBuHYTHIH Boicoknii
. Iloporossiii ypoBeHb
Kpurepuii YPOBE€Hb YPOBE€Hb
(HA «yI0BJIETBOPUTEIbLHOY)
(Ha «xopo1o0y») (HA «OTJIUYIHOY)
CootrBercTtBue | XoTs Obl yactTuuHOE (He omHocsaujeecs k| [lomHOE [TonHoe
0TBETA BONIPOCY | 60NPOCY He NOOJENHCUM NPOSEPKe)
Hanuuue NwmeroTcst oTaebHBIC TTPUMEPHI MHoOTO0 TTpUMEpPOB Ectp mpakTudecku
NMPUMEPOB KO BCEM
YTBEP)KICHUSIM
Coaepxanue [TonsTHIIHBIE BONIPOCHI U3JI0KEHBI C OtBeT noutyu NoiHkIH, | cuepnbiBaronuit
0TBETa KJIACCU(UKAIUSAMH, TTPOOIIEMHBIE C 0e3 omnboK, He MIOJIHBIN OTBET
ITOCTAaHOBKOH MPOOJIEMBI U U3JI0KEHUEM XBaTaEeT OTIEIbHBIX
pPa3IMYHBIX TOUYEK 3peHus. VimeroTcs 3JIEMEHTOB H
OIMOKY WK POOEIHI. TOHKOCTEHN
Cxembl (mpu He 6onee nByx ommbok npu noctpoeHnn | He 6onee oHoiM [Tonusle, BepHbIE,
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. IMpoaBunyTHIi Bricoknii
N Iloporossiii ypoBeHb
Kpurepnii YPOBEHb YPOBeHb
(Ha «yJAOBJICTBOPHUTEIBbHO»)
(Ha «XOpo110») (HA «OTJIMYHOY)
Heo0X01H- CXEMBI, QYHKIIOHAJ PACKPBIT | OLIMOKH MPH SIIEMEHTHI
MOCTH) IIOCTPOCHUU CXEMbI, | OIHCaHBbI,
3JIEMEHTHI ONUCAaHbI, | PyHKIOHAT
(YHKIIMOHA CXEMBl | CXEMBI PACKpBHIT,
PacKpBIT MPUBEACHBI
0COOEHHOCTH
MIOCTPOEHUS
®opmyJinl (npu | He 6onee 2-x ommbok He 6onee 1 ommbku | IlomHOCTBIO
HEeo0X0aHu- BEPHBIE,
MOCTH) 0003HaYCHUS
PaCKPBITHI

JlabGopaTropHblie padoThI

JlaGopaTopHble paOOThI JTOJDKHBI OBITH BBIIOJIHEHBI, 0 HUM JIOJDKEH OBITh O(opMIieH
OTU€T, ¥ MPOKHCHA yCIICITHAS 3aIIUTa. 3alUTa MPOBOJUTCS IO BOMPOcaM 00 MCIOIb30BAHHBIX

MOJICIAX,

MPUMEHEHHBIX

METOAAax,

TMOJIYUYCHHBIX

pe3yibTarax, (¢}

IIpUHIUIIaX

(YHKIIMOHUPOBAHUSI U OCOOCHHOCTSIX TOCTPOEHMSI 00BEKTA UCCIIEIOBAHMUS.

Kpurtepun onenuBanus oT4€T0B 10 J1a00paTOPHBIM padoTaM U 3alMTHI padoT

. ., IIpoaBuHYTHII Bbicokmii
Kputepuii | Iloporosslii ypoBeHb
YPOBEHb YPOBEHb
KavectBo |AnexBaTHas 0O0BEKTY | AJEKBaTHasi OOBEKTY AnexBaTHasE O0BEKTY
MojieJ UCCIICIOBAaHUN U UCCIIeIOBAaHUM U UCCIIEIOBAaHUM U 3aJaHHBIM
3a/laHHBbIM YCJIOBUSIM | 3aJIaHHBIM YCIIOBUSIM YCIIOBUSIM
Meroauka |CoOmroneHa He CobOnroena, 0JHaKo Co0OiroieHa moJHOCTRIO
MOJIHOCTBIO, €CTh BBISICHSIETCSI, YTO OCMBICJIEHHO
OTCTYIUICHUS, CTY/IEHT HE IOHUMAET,
MOBJIEKILINE [04YeMy UMEHHO
MOTPEIIHOCTH WIH MpeancaHHble
BBIXOJ B P&XKHUMBI, HE | AEHCTBUS CIEAyeT
OIMCHIBAEMBIE IpeanpuHIMATh
MOJIENbIO
Otuér Nmeer 1-2 HepocraTka, |Mmeer HekoTOpBIE CooTBeTcTBYET BCEM
OJIHaKO B IIEJIOM HE3HAYUTENIbHbIE TpeOOBaHUAM K OTUETY MO
COOTBETCTBYET HEJOCTaTKH B nabopaTopHbIM paboTam,
TpeOOBaHUAM K OTUETY |O0(DOPMIIEHUH HUITU aKKypaTHO oopmiieH
10 1a00paTOpHBIM IIpeJCTaBICHUN
pabotam 1 ynTabENeH |pe3yJabTaTOB
PesyabTartsl |B neinom CooTBETCTBYIOT IToJIHOCTBIO COOTBETCTBYIOT
HCCIIeJOBAHMS | COOTBETCTBYIOT 3aJIaHUIO, a/ICKBaTHBI 3aJJaHUI0, KOPPEKTHO
3a[JaHUIO U a/IEKBATHBI | 00BEKTY, UMEeTCs 0TOOpakaroT 0OBEKT
00BEKTY, OJIHAKO CTaTHCTUYeCKas UCCIJIETOBaHMS B 33JaHHBIX
HOTPEIIHOCTD 00paboTKa pPe3ysIbTaTOB |YyCIOBUSAX, TOTPEIIHOCTD
pe3yJIbTaTOB HE KOHTpPOJIMPOBAJIACH,
KOHTPOJINPOBAJIACh 00paboTKa pe3ynbTaToB
IIpOBEJIeHa
O6bsicHenus | O0bsICHEHUS B 00bscHeHusX ecTh OOBbsCHEHUSs TPOBOSTCS C
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. . IIponBUHYTHIN Broicokuii
Kpurepuii | Iloporosslii ypoBeHb
YPOBEHb YPOBEHb
U BBIBOAbI | OTPBIBOYHBI, BBIBOJBI  |THIIOTE3bI U @PTYMEHTBI | OTCBUIKAMM K
OecconepKaTenbHble, |B UX I10JIb3Y, OJJHAKO HE |HAUMEHOBAHUSM U
IPUYMHBI PACXOXKACHUS | IPOJEMOHCTPUPOBAHO | POPMYIHPOBKAM 3aKOHOB,
¢ Teopuei (eciu YBEPEHHOE BJIaZICHUE YKa3aHHUEM METO/IOB,
TpeOOoBaIOCh) HE METOJIOJIOTHEN U apryMeHTalus JOrM4Hasl,
00BsICHEHBI TEPMHUHOJIOTHEN B CZIeJIaHHBIE BBIBOJIbI
JaHHOM obnacTu COOTBETCTBYIOT CBOMCTBAM
HCCIIEYyeMOro 00beKTa
OtBernl Ha |IIpaBuibHBIE OTBETHI Ha | [I0IHBIE OTBETHI Pa3BépHyTbIE, KOPPEKTHBIE
BOMPOCHKI NPH | OOJIBIINHCTBO IIPaKTUYECKHU Ha BCE OTBETHI Ha BCE BOIIPOCHI, C
JAOMYCKe M | BOIIPOCOB, OJJHAKO, BOIIPOCHI C OTCBUIKAMHU K
3almTe W3JIMIIHE KPAaTKUE WIK | HE3HAYUTEIbHBIMU HAaUMEHOBAHUSM U
¢ omuOKamH B HEJO0CTaTKaMu 1 (bopMynHpOBKaM 3aKOHOB,
TEPMHUHOJIOTUH. HEKOTOPOM HEXBATKOW | yKa3aHUEM METOJOB,
TEPMHUHOJIOTMYECKON apryMeHTalus JOruyHasl.
JIEKCUKH

2 Cniicok BONPOCOB U (MJIH) 3a/1aHU 171 IPOBeIeHNs IPOMEKYTOUYHOM aTTeCTAlMN

Cnucox BONpPoOCOB K 3a4€éTy
(3auém npuHuMaemcs no OKOHYaHUU 6-20 ceMecmpa u 8bICIMABIAEeMcs HA OCHOBAHUU
Pe3YIbMamos 6blNOIHEHUsL AAOOPAMOPHLIX PAbOM U YCMHBIX ONPOCO8 Uil NpU coade no
ounemam uz 08yx 60npocos)

Cuctembl cuucneHus. [[BomyHasi cucreMa: MPENICTABICHUE YMCEN B JIBOMYHON CHCTEME.
[lepeBoa U3 AeCATUYHON CUCTEMBbI B IBOWYHYIO0 U oOpatHo. llecTHanuaTupuyHas cucrema:
MPEJCTABICHUE YMCEI B IIECTHAALATUPUYHOMN cucteme. [lepeBo n3 1ecATUYHON CUCTEMBI B
JBOMYHYIO M IECTHAIIATUPHUUHYIO U 0OpaTHO.

[Tonsitue konmuyecTBa HWHGOpPMAIMU. ODHTPOMHS HCTOYHUKA. TpeOoBaHUS K BEIUYUHE,
npeacrasisitoniedl sutponuto. Gopmyna XapTiau i1 SHTPONUM JUCKPETHOTO MCTOYHUKA C
PaBHOBEPOSITHBIMU HE3aBUCUMBIMH CUMBOJIaMH. BUT U €ro TpakToBKa.

[IpeacraBneHre MOJOKHUTENbHBIX M OTPULATENBHBIX YHCEN B MPSMOM MU JIONOJIHUTEIBHOM
kKojax. OcCOOEHHOCTH STOTO TMPEJCTABICHHUS, B TOM YHCIIE OXBaThIBAEMBIN JIUaNa3oH
npeacTaBisieMblx uucen. Omnepauusi JONOJHEHUs 10 ABYyX. IlpuMmepsl mpencraBiieHHs U
OTiepaliil  CJIOKEHUSI B TPSIMOM W B JOMOJHUTENRHOM Konax. CtpaHHoe uucio (B
JOTIOTHUTETIFHOM Kojie). [IpuMepsl BEIUMTAHUS YHCeN B IOMOTHUTEILEHOM KOJIE.
[lepenonHenne mpu omnepanuu clokeHus. [Ipu3HaKu TepenoSHeHUs MPU BBIMOJTHEHUU
oriepanuil CIoKeHus B IPSIMOM U IONOTHUTENBbHOM Kojax. [IpaBuna qoGaBieHus pa3psaoB.
Omnepanus clnoxxkeHuss Mo MoAynro JBa. Peanusyromme e€ morudeckas QyHKIUS U
JIOTHYECKHH dIIEMEHT "uckKirouarolee uian'". Tadania HCTUHHOCTH.

Jlornueckue ¢ynkiuu. X ommcanue ¢ mMOMOIIBI0 TaOIUIBI HICTHHHOCTH. DieMeHThl "HE",
"Bydep", "N", UIIN": peanusyemast norudeckas (YHKIUs, €€ TaOnuila HWCTUHHOCTH,
BapUaHTHI YCJIOBHBIX Tpaduueckux 0003HAYCHU. DIEMEHTHI ¢ MHBEepcueHn pesynbprara: "U-
HE", "UJIN-HE", "Uckmouaromee NJIM-HE".

DneKTpoHbI U IbIpKU. OCHOBHBIE U HEOCHOBHBIE HOCUTEIH 3apsijia B MOTYNPOBOIHUKAX N- U
p-tumnoB. bumonspHele u  yHUNONSpHBIE TpaH3ucTOpbl. Kraccudukamus moiaeBBIX
TpaH3uCTOpOB. I[loyieBble TPAH3UCTOPHI C YHPABISIOMMUM P-N-TIEPEXOJAOM: YCTPOMCTBO,
¢u3uka paboThl, yClIOBHBIE rpaduyeckre 0003HAUCHHS.
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10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

JIByX3aTBOpHBIN TpaH3UCTOpP C YHpaBBIIOIMM p-N-niepexogoM. MOII-TpaH3ucTopsl ¢
UHAYLIUPOBAHHBIM U CO BCTPOCHHBIM KaHaJlaMM: YCTPOWCTBO, (pM3MKa pabOThI, YCIOBHBIE
rpapuueckre 0003HAUYCHUS. XapaKTEPUCTUKU TPAH3UCTOPOB (KPAaTKO Ha OCHOBE aHalM3a
YCTPOMCTBA).

O030p HCTOYHHMKA XapPaKTEPUCTUK JJIEMEHTHOW 0a3bl  (MPOCTHIX  JIBYXBXOJOBBIX
OJTHOOJIOKOBBIX JIOTUYECKHX JJIEMEHTOB, pEAIM3YIOUIMX E€IUHCTBEHHYI JIOTHUYECKYIO
(YHKIINIO) OT IPOU3BOJUTEIS.

Pa6ora MOII-Tpan3ucTopa C pe3UCTOPOM B IIENU CTOKa. MeETOJ ONPOKUIBIBAHUS
XapaKTEPUCTUKH JUIS aHAJIM3a HAIIPSDKCHUS HA HEJIMHEMHOM 2JIEMEHTE U TOKA Yepes3 Hero.
®opmupoBanue BbIXonHOro cur"aga B MOII-TpaH3uCTOpE CO BCTPOEHHBIM DP-KaHAJIOM.
OO6nactp HachlleHHsT W 00MacTb pabOTHI TpaH3UCTOpa Kak Tpuoxa. IlomyueHue
MUHUMAaJIBHOTO, MAKCUMAJIHOTO ¥ HOMHHAJIBHOI'O 3HAYEHWM TOKAa METOJIOM OIPOKHHYTOH
XapakTepUCTUKHU. PacyéT MUHHMMaIBHOIO, MaKCUMAaJIbHOIO M HOMMHAJIBHOIO 3HA4YCHUU
HAIpPsDKEHUS CTOK-MCTOK Ha TPAH3UCTOPE METOAOM ONPOKUHYTOM XapaKTEPUCTUKH.
Bo3smoxxkHOCTh peanusanuu jorudeckoro snementa HE Ha takoit cxeme. Brinenenue
CPEIHMX M MEPEMEHHBIX KOMIIOHEHT TOKa CTOKAa M HaNpsDKeHUs Ha TpaH3ucTope. Bridop
[apaMeTPOB, IPU KOTOPBIX IEPEMEHHBII CUTHAJI OCTAETCS HECMEILEHHBIM.

ITapamerps! npocreimux cxem Ha MOII-Tpan3ucrope. Ilepexon oT OJIHONM CXEMBI K CXEME
B IIepeMeHHbIX curHanax. MoaenupoBanue MOII-TpaH3uCcTOpa MCTOYHUKOM HAIPSIKEHMUS,
ynpasnsieMbiM HanpspbkeHuem (MHYH). DkBuBaneHTHas cxema ¢ yu€TOM BHYTPEHHETO
CONMpOTUBIIEHUSI TpaH3ucTopa. (Cxema ¢ OJAHMM MCTOYHMKOM NHUTAHUS U JCIIUTEIEM,
OTBOJSALIMM YaCTh HAIPSHKEHUs MEXAY CTOKOM U 3eMJIEH Ha BXOA (3aTBOp-UCTOK). BapuaHt
C PE3UCTOPOM, CTAOWIM3UPYIOIIMM CBOMCTBAa TpaH3UCTOpa B paboueil Touke Q.
OKBUBaJICHTHAas MAaJOCUTHAJIbHAsA CXE€Ma Ha IIEPEMEHHOM CHUTHajle€ C JIeIUTENIEeM
HanpspkeHus. [lpumep napamerpoB cxemsl "oOmM UCTOK" € AENUTENEM HAPSKEHUS.
Jenenue 1u@poBBIX CXeM Ha KOMOMHAIMOHHBIE M IOcieAoBaTenbHble. [Ipu3Haku
KOMOMHAIIMOHHBIX cXeM. [Ipumepbl KOMOMHALIMOHHBIX CXEM M CXEM, KOTOpbIE HEIb3s
OTHECTH K KOMOHWHAI[MOHHBIM.

byneBa anre6pa. Onepanuu byneBoii anredper. Akcuomsbl. [Topsook omnepanmii. [TpuaIm
JIBOMICTBEHHOCTH.

[Tpumeps! npencraBienus Jornyeckux pynkuuii B CIHO u CKHO.

Teopembl byneBoit anreOpsl Uit (GyHKIMH 2-X nepeMeHHbIX. Teopema HIACHTUYHOCTH.
Teopema o HyneBoMm sneMeHTe. Teopema 00 MAEMIOTEHTHOCTU. TeopeMa 00 WHBOJIOIUU.
Teopema o ponosHuTenbHOCTH. IlapHble K HUM Teopembl. VX NpuUMEHEHHE K CHHTE3Y
JIOTUYECKUX  YCTPOHCTB  (PKOHOMHSI  BHEPronoTpeOjeHHsl, CHUKEHHE  CTOMMOCTH,
YMEHBIICHUE 33/IEPIKEK).

Teopemsl byneBoit anreOps! 11 pyHKkuMd MHOrux (Oosiee ByX) mepeMeHHBIX. TeopeMbl-
CBOWCTBA: KOMMYTaTMBHOCTb, JUCTPUOYTHBHOCTb, AaCCOLMATHUBHOCTb, IOIJIOLICHHUE,
CKJICMBAaHME, COIVIACOBAHHOCTh, 1J¢ Moprana. IIpoBepka Teopembl O NOIJIOLIEHUN
noJacTaHoBKOM. I[IpoBepka TeopeMbl O CKJIEMBAHHWU aHAIM30M TaOJMUIBI HMCTHHHOCTH.
[Tpumenenue Teopemsl 1e Moprana A cMeHbl 6a3uca Uiy s epeMEeIleHNs] HHBEPCUH C
BBIXOZI0B Ha BXOJbl. [IpaBuia nepemenieHns HHBEPCHH.

VYrpouieHre ypaBHEHUN U KakK 3TO CKa3blBaeTcs Ha cxeMe. YnpoiueHue ypasHeHuit B CIH®:
npaBUiia YOPOILEHHUs, pa3HooOpa3ue BapHaHTOB ynpolueHus. Ilpumep ympouieHus u
MOCTPOCHHUE CXE€M Ul YHOPOIIEHHBIX (GYHKIUN. BiusHHe KojaudecTBa JHUTEpalioB B
npousBeaeHusx u cnaraembix B CJIH® ¢yHkimu Ha cBOCTBA CXEMBI.

[Tpuém mepemenieHuss UHBEPCUU IO CXEME: CYTh IpHUEMa U JIEMOHCTpalUsl €ro Ha MpuMepe
CXEMBI

Cxema 4-X-ypOBHEBHOTO IpHUOpHUTETa. 3ajauya OpOHUPOBAHUS MOMEILIEHUS IO 3arlpocaMm ¢
pasHbIMH  ypoBHsAMH mpuoputera. Dopmanmzanus 3amaud. Tabiuna HMCTUHHOCTH.
[TocTpoeHune cxemsbl.
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21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

Kapter Kapno. IlpaBuna mnoctpoenuss xapt Kapno. 3epkanbubiii kox I'pes. Ilpumep
noctpoeHus kapT KapHOo W AeMoOHCTpaluss BO3MOXKHOCTH 'CKIIEMBaHMS'", T.C. yIAJICHUS
JaUTepala u3 npousBeaeHus, Bxoasamero B coctaB CIH® pyHkium.

MynbTumiexkcopsl. /IByXBXOAOBBIH MyJIbTUILIEKCOP, €r0 HAeanbHas (IpocTas) MOAENb.
Tabmuua uctuaHocTu. Kapra Kapno. Ilonydenue QyHKIum, peann3yeMon JBYXBXOJOBBIM
MyJIbTUIUIEKCOPOM. CxeMa MyJbTuIIeKcopa. KoimyecTBo agpecHbIX BXOJ0B B 3aBUCUMOCTHU
OT YHCJIa BXOJIOB JIaHHBIX.

Peanuzanus QyHKIUMI 1 JOTMKK Ha MyJbTUILUIEKCOpax. Peanu3anus J0rMueckux 3J€MEHTOB
"N" u "Uckmouaromee MJIN" Ha mynprumiekcopax 2-s-1. [Ipumep: peanuzyem ¢GyHKIHIO
Ha MyJIbTHIUIEKCopax 8-B-1 u 4-B-1.

PeanbHble MynbTUIUIEKCOPHI (O0Jiee TOYHAs MOJENb): aapecHbIe BXOJHbI, BXOJAbI JTaHHBIX,
BXOJ] TaKTOBOTO (paspeliaroiiero) curHaia. Vcnonap3oBaHue OTPULATENbHOM JIOTMKH UL
TAKOBOT'O CUTHAJIa U MOJIOXKHUTEIbHOM U1 CUTHAJIOB JaHHBIX U aapeca. OyHKuug U cxema
pEaIbHOTO MYJIBTUILIEKCOPA.

Hemynbruruiekcop. Mojens peanbHOro JAeMyJibTUIIeKcopa 1 B 2: aapecHbld BXOJ,
aOOHEHTCKHE BBIXOJbI, BXOJ TaKTHUPYIOIIEro (paspemiaroliero) curhaina. Tabuiuna
uctuHHOCcTU. OyHK1MA. Cxema 1eMyIbTUILIEKCOopa.

[Mudpatop (3HKOIEP) KaK yCTPOMCTBO, MPeodpasyrolee BXOJHYIO KOJIOBYIO KOMOMHAIIMIO B
BbIXOAHYI0. Mogens mmugpartopa. COOTHOIIEHHWE MEXAY YHCIOM BXOJOB U BBIXOJOB.
[Ipumep: mmdparop UYeTbIpEX MO3MIMKA (HaXaTUi KHOMOK "BBepx'", "BHU3", "BieBo",
"BrpaBo') JABOMYHBIM KojxoM - mmdparop "4 B 2" - Ui HE3aBUCUMBIX BXOJIOB
(OMHOBPEMEHHO pa3pelieH0 HaXaThe TOJIBKO OAHON  KHomkH). IIpou3BOIBHOCTH
KOJMPOBAaHUS MO3MIMK JBYXOWTHBIMH KOJOBBIMH KOMOHMHAanusMH. TaOiniia MCTHHHOCTH.
OyHK1MHM BbIX010B. Cxema mudpaTopa.

ludparopsr ¢ mpuoputeToM. JlBa BapHaHTa MOCTPOSHHUS MIH(PPATOPOB C HMPUOPUTETOM:
JBYXCTYyIIEHUYaTasl cXemMa M eauHas cxeMa. l[IpuMep NmocTpoeHHs IBYXCTYyIEHYATOW CXEMBbI
mmdparopa 4-X-pa3psgHOrO Kojxa C MPHOPUTETOM. JIOrOBOPEHHOCTH O COOTBETCTBUH
CTapLIMX Pa3psA0B BXOJHOIO KOJa BBICIIMM ypOBHSM IpuoputeTa. IlepBas cTyneHs: cxema
npuopurera i 3Toro ciydas. Tabmuua uctuHHOCTH. DYHKUMH BBIXOAHBIX pa3psioB
npuoputera. BTopas crymeHb: sHkoaep. Tabmuma ucTMHHOCTUH. DYHKIMM BBIXOJHBIX
paspsanoB koma. Ilepexon B Oasuc "WJIM-HE" nns yMmeHbIneHHS 4Yuciaa OTACIBHBIX
uHBepTOpoB. Cxema mudparopa ¢ IPUOPUTETOM.

JemmundpaTopsi.

Komnaparopsl. @yHKIMM CpaBHEHUS IBYX OAHOpPa3psAHbIX uncen. Ux peanusanus. [lonnHsiit
Komnaparop. Peanuzanus (yHKIUM NPOBEPKH paBEHCTBA JIBYX OJHOPA3PSAIHBIX YHUCEN B
6azuce M-NJIN: npocras U ¢ BBIpaBHUBAHUEM 3aJIEPXKEK Ha MyTAX MPOXOXKAECHUS CUTHAJIOB.
[TocTpoeHne MHOTOpa3psIHOTO KOMITapaTopa.

Cymmatopsl. OnHOpa3psAHbIM ABOMYHBIN cymmarop. IIpaBuiia ciiokeHHsI OZHOPA3PSIHBIX
ymcen. Tabnuua ucTUHHOCTH. DyHKIMS CyMMbI U (QYHKIIMS [€peHOca B CTaplUui paspsi.
Peanu3zanus oqHOPa3psAHOTO JBOUYHOIO CyMMAaTOpa B COOTBETCTBHUHU C 3alMUChIO (QYHKIHH.
[IpeoOpazoBanne 3amucu u peanuzanuss B eauHom Oasuce WM-HE. Konnenmus
MHOIOpa3psiIHOTO CyMMaropa KakK YCTpOMCTBA, COCTOSIILIETO U3 CYMMaToOpoB U
nosycymmartopa. OpraHuszanusi HepeHOcOoB. 3anuch pesynabraTta. [lonHbI cymMmaTop 1-ro
paspsza.

bucrabunphas suaetika. CocTossHHE SYEUKH. BO3MOXHOCTH TIOCTPOEHUS OMCTAOMIBHON
SYEUKH Ha JIIOOBIX MPOCTEHIINX JOrMUECKUX dieMeHTax. [IpuMep nmocTpoeHus Ha aneMeHTax
"HE". Oprannsanus KOMIUIEMEHTApHBIX BBIBOIOB Q 1 HEQ). CBsA3b UncCIa COCTOSIHUM STYEHKH
U YHClla XpaHUMBIX B Helt 6uT. Hegoctatku 6McTaOUIBHOM sTUeiKy.

RS-tpurrep. PacnmdpoBka nHazBanusi tpurrepa. [loctpoenne B 6azuce MJIM-HE. Anamms
BapUaHTOB KOMOMHALMIl 3HAUYE€HUl BXOAHBIX CHTHAIOB (3TO TpUMEp aHalu3a WIH
MOCTPOEHHUS TabNUIbl UCTUHHOCTH 10 cxeme). Henoctarok RS-tpurrepa.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

D-zaménka. Peanmzanmsa. O6Goznauenue. AHanu3 pabOThl NPH Pa3IMYHBIX 3HAYCHHIX
curHana taktoBoro taiimepa CLK. "[Ipo3paunocts” u "HEMpo3padHOCTh" 3aIIENKH.
D-tpurrep u3 Beaymeit u Benomoil 3aménok. Opranuzanus TaktupoBanus. O003HaUeHHE
Bceil cxeMbl. CBOMCTBO Tpurrepa: TpUITep, yNpaBisieMblil MepeHUM (PPOHTOM TaKTOBOTO
UMITyJIbca. AJIbTepHATHBHBIC Ha3BaHUs U 0003HaUeHHs: MS-Tpurrep (master-slave).

Peructp u3 D-TpurrepoB - yCTpONCTBO 3allMCH M XPaHEHMs Cpa3y HECKOJIBKMX pa3psioB
naHHbIX. Tpurrep ¢ pyHkumei paszpeuieHus (JUisl 3alucH-TIepe3anucy B TEUCHUE 3aJaHHOTO
paspelIMTeNbHBIM CUTHAJIOM HMHTEpBala BPEMEHM): peaju3alys pa3pelieHHs C IOMOUIbO
"M" nByX CHUTHajJOB Ha TaKTOBOM BXOJ€, pealu3alus paspelieHUus] C IOMOIIbIO
MyJIbTUIUIEKCOpa

2-B-1.

Tpurrep ¢ ¢pynkuueit copoca (111 ynpaBieHUs Ha4aJIbHBIMU 3HAUCHHUSIMU PsAZa TPUITEPOB -
cOpoca ux B HOJIb): peainu3alus, aHaIu3.

[TonssTue xoHeuHoro astoMara. CTpPYKTypHBIE OJIEMEHTBI KOHEYHOTO aBTOMATA.
CTpyKTypHBIE CXEMbI KOHEUHBIX aBTOMaTOB Mypa 1 Muiu, uX cpaBHUTEJIbHBIN aHaIN3.
CuHre3 koHewyHOro asromara. IIpumep: KOHTposulep IBMIKEHUSA ISl 3arpyKEHHOTO
nepekpéctka. [locTaHoBKa 3ajaun: ONpeneIeHNE BXOAHbIX, BBIXOHBIX CUTHAJIOB, TAKTOBOIO
UHTEpBaJla, HA4YaJlbHOTO COCTOsHMSA aBToMaTa. Bbeibop cxembl - aBromar Mypa. Cemb
NaJIbHEUIINX IIaroB.

BapuaHTbl KOIMpOBaHUS: JTBOMYHOE W TpsMoe (C '"ropsyed enuHHIEH" WU C "XOJOJHBIM
HynéM"). BiusgHue BapuaHTa KOJMPOBAHMSI Ha CXEMy KOHEUHOro apromarta. llocraHoBka
3aJlaud CUHTe3a CUETYUKA C JIeJIeHHEeM Ha 3, BpeMeHHas Auarpamma padoThl CUETUHKA.
BoccranoBnenue koHeuHoro aBTromara o cxeme. Ilpumep: 3amaua 00 aHamuse KOJOBOTO
3amka. [TocraHOBKa 3a7auK aHaIM3a KOJOBOrO 3aMKa (TpeOyercst onpeaeanuTb KOMOMHALUIO,
OTNHpPAIOUIYIO 3aMOK). [IpennosiokeHrs OTHOCUTENIBHO CXEMBI, B paMKax KOTOPBIX pelIaeTcs
3aja4a: cxema - KOHEUHbIM aBToMaT Mypa, HCIONb3yeTcs JBOMYHOE KoxuposaHue. IlaTe
MOCJEAYIOLUX 1IaroB.

Apxurekrypa komnbrorepa. lloHATHE apXWTEKTypbl KommbroTepa. [Ipumepsl apXUTEKTyp.
Onepauuu. YeTsipe npuHIUIA MOCTPOEHUS "XOpouIe" apXuTeKTypbl KOMIIBIOTEPA.
WNuctpykuun accem6biepa MIPS. UMHcTpykuuu cinoxeHus, BbIYMTaHUA. JleMoHCTparus
NpUHLMIA equHOo00pa3us. JlemMoHcTpanus 3pPEeKTUBHOCTH BTOPOTrO MPHUHIIUIIA TOCTPOCHUS
"ymuoi" apxurektypsl. [IpeumymectBa RISC-apxurexrypsl nepen CISC.

Omnepangel MIPS u ux xpanenue. Onepanaslt MIPS - perucrpbl, KOHCTaHTBI, MaMsTh.
OOpariieHre K perucTpam MpH BBITOJHEHUH K HHCTPYKIUAM. PerucTpbl nepeMeHHbIX (THIT $
u tun t). Jpyrue peructpsl. Ilamsarb, nBa BapuanTta aapecanuu namsatu. llpumepst
aZipecaliiy CJIOB B MAMATH IIPHU INOCJIOBHOW ajpecauuu. [Ipumep KoMaHJ YTEHUS CIIOB U3
NaMsATH B PErHCTp U 3alUCH CJIOB M3 perucrpa B mamaATh. [Ipumepsl agpecanuu cioB B
namsaTH Opu 1nobalToBOM anapecanuu. Ilpumep KoMaHA 4YTEHUS M 3allUCH CIIOB IPH
moOaTOBOM agpecariu.

Anpecanus namsaTH. Azipec ciloBa B MaMATH ¢ 00aiToBOM anpecanueit. [Ipumepsl komaH[
YTEHMsI CJIOBA U3 MAaMSITHU B PETUCTP U 3alMCH CJIOBa U3 perucrpa B namsatb. Opranuzanus
namsITH ¢ moOalToOBOM aapecanueil: ¢ IpSAMbIM HOPSAKOM OalTOB M ¢ OOpaTHBIM MOPSIKOM
OaifroB. Ilpumepsl cucreM C TakMMM BUAaMHM OpraHuzanuu namsatu. [Ipumep ornuuwms
pe3ysbTaTOB KOMAaHJ] YTE€HHs CIIOBA M3 PETHCTpa B MaMsATh U 3anuch 1-ro Oaiita U3 maMsartu B
perucrp.

Kpurepun oneHuBaHMs OTBETOB HA BONIPOCHI OMieTa 3a4éra

IIpoaBuHYTHIH Bbicokmnii
YPOBE€Hb YPOBE€Hb
(Ha «xXopo110y») (HA «OTJIMYHOY)

Iloporossiii ypoBeHb

Kpurepuii
(Ha «yAOBJIETBOPHUTEIbHO»)

CoorBercrBue | XoTs Obl yactTuuHOe (He omHocsaueecs k| [lomHoe [Tonnoe

0TBETA BONIPOCY | 60NPOCY He NOOJEHCUM NPOSEPKe)

Hanuuue HMeroTcst oTenbHbIE IPUMEPHI MHoro npumepoB EcTp npaktuyecku
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N IMpoaBunyTHIi Bricoknii
Kpurepuii ToporoBxiii yposes, YPOBeHb YPOBEHb
(Ha «yJAOBJICTBOPHUTEIBbHO»)
(Ha «XOpo110») (HA «OTJIMYHOY)
MpUMepoB KO BCEM
YTBEPKACHUIM
Conep:xanue [TonsTHIIHBIE BOTIPOCHI U3JI0KEHBI C OTBeT MOYTH TOJIHEIH, | IcueprbIBaromnimit
0TBETA KJIACCU(UKAIUSIMHU, TTPOOJIEMHBIE C 0e3 onrnboK, He TIOJIHBIN OTBET
MMOCTAaHOBKOH MPOOJIEMBI U U3JI0XKEHUEM XBaTaeT OTJICIBHBIX
Pa3IMYHBIX TOYEK 3peHus. Mimerorces JJIEMEHTOB H
OIMMOKY WITH TIPOOEITHI. TOHKOCTEH
Cxembl (mpu He Gonee nByx ommbok npu noctpoennu | He 6onee onHoi [Tonusle, BepHBIE,
Heo0Xoau- CXEMBbI, (PYHKIIMOHAJ PACKPBIT | OIIHOKH MTPH AJIEMEHTBI
MOCTH) ITIOCTPOCHUH CXEMBI, | OMHUCAHFI,
3JICMEHTHI OTIMCAHBI, | PYHKIIMOHAT
(byHKITMOHAT CXEMBI | CXEMBI PACKPBIT,
PacKpBIT MIPUBEICHBI
0COOEHHOCTH
MIOCTPOCHUS
®opmynl (mpu | He 6onee 2-x ommbok He 6onee 1 ommubkn | I[TomHOCTBIO
Heo0Xxoau- BEPHBIE,
MOCTH) 0003HAYCHUS
PaCKpPBITHI

DK3aMeHANMOHHBIH TECT /151 MPOBEPKH 0 Pe3yabTaTaM 0CBOEHHUS TUCIHUILIHHBI (TeCT
nposoautcsi B DYK «AnnapaTHble cpeIcTBa BRIYUCIUTEIbHOI Texuuku» B LMS Moodle)

B tecte 20 BompocoB, 3a mpaBWIIBHBIM OTBET Ha KaxKAbld Bompoc maercs 1 Oamn. Ha
MPOXO’KJICHUE TECTA JaeTCA Bpems | akajgeMuyecKuil yac.

IIpuMepHBIE BOIIPOCEH] TECTA:

1. PacnosioxuTe BUJIbI BEBIYUCIUTENBHBIX MAIIWH M0 BPEMEHH N300peTeHus (caenaTh BBIOOD).

Kewm Obuta onrcana coBpeMeHHas 1BOnYHasi cuctema? (caenarb BBIOOp)

3. C mnosBIE€HHWEM KaKuX BHJOB BBIYHUCIMUTENBHBIX MAIIMH CTaJd MCIIOJIb30BaTh IE€PBBIE
MaTepUHCKHE IIaThI? (ClenaTh BEIOOD)

4. 3anaiiTe cCOOTBETCTBHE MEX/1y Ha3BaHHEM M OIMCAHHUEM apXUTEKTYpbl KOMaH]] Ipoleccopa
(cnenatpb BBIOOD).

5. 3apaiite  mocieqOBaTENbHOCTh  PAa0OTBI  CHUCTEMBl ~ BHEOYEPEIHOTO  HCHOJIHEHUs
CyMepCKAISIPHOTO Mpolieccopa (caenarb BBIOOD).

6. 3apnaiiTe cOOTBETCTBHE B YTBEPXKJIEHHUSIX O MPEUMYIIECTBAX M HEAOCTATKaX KOHBEHepHOM

ApPXUTEKTYpPHI Mpolieccopa (caenarsh BEIOOD).

3anaiiTe COOTBETCTBHE 3alIOMHHAIOLINX YCTPOMCTB MO Ha3HAUEHUIO (CcIenaTh BHIOOD).

8. @wmsuueckoe (opmaTHpoBaHHE BKIIOYAaET B cels pa3OuMeHHe IUCKa Ha CIETYyOIe
AIIEMEHTHI (CAeTaTh BBIOOD).

9. 3apnaiiTe COOTBETCTBHE MEXIYy ONHMCAHHUEM M HAa3BAaHWEM OIIEPATHBHOW MaMsTH (CIenaTh
BBIOOD).

10. Kakwue yTBepKIeHUS BEPHBI JIJIS TapalIeIbHBIX HHTepQeiicoB? (caenaTh BHIOOD)

11. Kaxkue yTBepk/IeHHUs BEpHBI JJIs MOCIEI0BaTENbHBIX HHTEp(deiicoB? (crenars BIOOD)

12. BwiOepute BepHble yTBepkIeHUS sl TudQepeHINaTbHBIX  CUTHAIBHBIX  TIap,
UCTIOJIb3YeMBbIX B HHTepdeiicax (caenarb BEIOOP).

13. ComocrtaBbTe BHJI CETEBOTO 00OPYIOBAHHS U OITMCAHKE eTo paboTHI (CAenaTh BEIOOD).

14. ComocraBbTe onucanue mnepudepuifHOro ycTpoiicTBa BbIBOAA HH(POPMALMU C €ro
Ha3BaHUEM (czenaTh BHIOOP).

N

~
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K HTCPUHA BBICTABJICHHUA OIICHKHU 34 TECT

Ha «3» Ha «4», npoaBuHYTHI ypOBEHb Ha «5», BbICOKMI ypOBEHB
Bepnsbie otBetsl Ha 50% u3 | Bepublie orBeTs! Ha 70% u3 Bepnsie otBetsl Ha 90% u3
3aIaHUM TecTa 3a/IaHMI TecTa 3aJIaHuN TecTa

3 Onucanne npouecayphbl BbICTABJICHUA OLICHKH

JIJ1s1 yCHenHOTr0 OCBOSHHMSI TUCIIUIUTHHBI 00513aTEbHO:

— BBINIOJIHEHUE CAMOCTOSITEIILHBIX 3a/IaHUN U Y9aCcTHE B OMPOCaX MM KOJUIOKBHyMaxX Ha
NPaKTUYCCKHUX 3aHATUAX (SBISIFOTCS (DOPMOIA TEKYIIEH aTTeCTallHH);

— BBINIOJIHEHUE W 3alllUTa BCEX JaOOPAaTOPHBIX Pa0OT (SBIAIOTCS (OPMOUM TeKyIen
aTTECTAIMH U IOMYCKOM K 3a4ETy M 9K3aMCHY).

HpaBmIa BBLICTABJICHHS OLIEHKH HA 3a4€Te

3auér mpUHUMAETCs MO0 OKOHYaHMM 6-TO CeMecTpa W BBICTABISETCS HAa OCHOBAaHHUHU
PE3YJIbTaTOB BBHITIOJHEHHS Ja00OPAaTOPHBIX Pa0OT M YCTHBIX OIPOCOB WIIM TIPH Cladue 1Mo Ouieram
U3 JIByX BOIPOCOB).

B Guiter 3au€ra BKIIIOUAETCs JIBa TEOPETUUECKUX BONPOCA, MOJpa3yMeBarOIINX, OJHAKO,
U3JI0’KEHUE MaTepUasoB C MPUMEpPaMH, BKIIOYAIOIIUMU BbIBOJ BBIPAXKEHUN U MOCTPOCHHUE CXEM.
Ha moaroroBky k otBery naercs He meHee 0,3 daca.

ITo utoram 3auéra BHICTABISAETCS OJHA U3 OLEHOK: «3aUTEHOY, «HE 3aUTCHO.

O1eHKa «3a4TEHO» BBICTABIISETCS, €CIIH:

— BBINOJIHEHBI M YCIEIIHO 3allUIIEHBI BCe JIabopaTOpHbIe padOTHI U

— TI0 UTOraM YCTHBIX OIIPOCOB HE MEHee, YeM Ha 6 MPaKTUYECKUX 3aHATUSX OTBETHI
ObUIM YPOBHEM HE HHUKE TIOPOTOBOTO

NN

JaHbl OTBETHI HA BOIIPOCHI OMJIeTa HA YPOBHE HE HHMKE ITOPOTOBOTO.

Hpamma BbBICTABJICHUA OLICHKHA HA 3K3aMCHE

DK3aMeH NPUHUMAETCs MO OKOHYaHMU 7-TO CEMECTpa W BBICTABISIETCS HAa OCHOBAHUU
pe3yJabTaTOB BBIMOJIHEHUS JIA0OPATOPHBIX padOT, 3alaHU KOJUIOKBUYMOB U DK3aMEHAIMOHHOTO
TeCTa B JJIEKTPOHHOM Kypce «AIMapaTHbIC CPEACTBAa BBIYMCIUTENBbHON TeXHUKH» B Moodle
Spl'y.

Ilo wutoram osK3aMeHa BBICTABISETCS OJHA M3 OLECHOK: «OTJIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEILHOY» UITH «HEYIOBJICTBOPUTEIHLHOY.

OmeHka 3a »JK3aMeH CKJIaJbIBaeTcs M3 JONyCKa K JK3aMeHy, OIeHKH 3a
HK3aMEHAllMOHHBIN TECT.

Jlonmycka K 3K3aMeHy MOJIy4eH, eCIu:

— BBINOJIHEHBI U YCIEIIHO 3allUIIEHBI BCe JIabopaTopHbIe padoThI 3a 7-i ceMecTp U

— IO UTOraM KOJUIOKBUYMOB HC MCHEC, UEM Ha 6 MPAKTUYCCKUX 3aHATHUAX OTBETHL ObLIH

YPOBHEM HE HUXKE OPOTOBOIO.
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DK3aMEHAIIMOHHBI TECT TMPOBOJUTCSA B JIIEKTPOHHOM Kypce «AMmapaTHbIe CpeaCcTBa
BBIUUCITUTENbHONU TexHuku» B Moodle SpI'Y. Ha moaroroBky maércst ne menee 0,5 gaca. Ha
IIPOXOKIAEHHUE — | TOMBITKA.

O1neHKa «OTJIMYHO» CTAaBHUTCS BCEM, KTO TOJYYMJI JOMYCK K DK3aMEHY M JaJl BEPHbBIC
otBeThl Ha 90% u Oosee 3amaHuii SK3aMEeHAIMOHHOI'O TECTa.

OrneHKa «XOpOIIO» CTAaBUTCS BCEM, KTO IMOJYYHJ JOMYCK K AK3aMEHy U Jall BEPHBIC
otBeThl Ha 70% u Oosee 3amaHuii SK3aMEeHAIOHHOIO TECTA.

OreHKa «yIOBJIETBOPUTEIHHOY» CTAaBUTCS BCEM, KTO MOJYYHJ JIOMYCK K SK3aMEHY U Jall
BepHbIe 0TBETHI HA 50% 1 Oosee 3a1aHni SK3aMEHAITMOHHOTO TECTa.

He umeromum nomycka K 9K3aMEHY WIJIM UMEIOIIMM, HO JIaBIIMM BEPHBIC OTBETHI MECHEE,
gyem Ha 50% 3amaHuil TecTa, BBICTABIISETCS OIEHKA «HEYIOBIECTBOPUTEIIBHOY.
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«AnnaparHble CpeIcTBAa BIYUCIUTEIbHOH TeXHUKN»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

Bce ¢opMbl 3aHATHI BaXKHBI A1 OCBOCHMSI TUCLMILIMHBI B PABHOM CTENEHH, BCE OHOU
obecrieunBarOT (HOPMHUPOBAHUE PATHYHBIX ACIIEKTOB OOMICTIPOPECCHOHATBHONW KOMITETCHIIUU
OIIK-4.

JUisi  yCHemrHoro OCBOCHMS JHMCUUIUIMHBI OYEeHb BaKHa CaMOCTOsITeNbHas paborta
CTyAEHTa. B 4YacTHOCTH, Ba)XXHO CaMOCTOSATEIbHO HaWTH 0a3bl JaHHBIX I[POU3BOAUTENIEH
AIIEMEHTHOW 0a3bl, MaMATH U JPYTUX KOMIUIEKTYIOUIMX KOMITBIOTEPAa M O3HAKOMHUTBCS C HX
XapaKTEepUCTUKAaMU M BO3MOXHOCTSMH. Tak Kak CUTyaluss B 3TOM OypHO pa3BHBarolleiics
OTpaciy U3MEHSETCSl OYeHb OBICTPO, 0€3 TMYHOTO BKJIAJa CTYEHTa OBITh B KypCe COBPEMEHHBIX
JOCTH>KEHUI HEBO3MOXKHO.

N3ydeHne qUCUMILIMHBI 3aKaHUYMBAETCS 3a4ETOM B 6 CEMECTPE U IK3aAMEHOM B 7.

O3HaKkOMbTECh C KpUTEpUSAMH OLICHMBAaHMWsS Ballell CaMOCTOSITENIbHOW paboTshl,
7a00paTOpHBIX PabOT, OTBETOB Ha BOIPOCHI 3a4éTa, MPHUBEIEHHBIMH B paboyeil mporpamme
Kypca.

B xoxme BhIMOMHEHHS J1a0OPATOPHBIX pabOT (OPMHUPYIOTCS BaKHBIC NPAKTHYECKUE
HaBBIKH, 1103TOMY 0053aTEIbHO CBOEBPEMEHHOE BBINOJIHEHHE BCEX J1a0OpaTOpHBIX paboT. ITO
ABJISIETCS] OJTHUM M3 YCJIOBUM IIOJIy4EeHHMS 3a4€Ta U K3aMeHa.

Ilo nucuuruiMHE HMeeTCsl 3JEKTPOHHBIM y4eOHBIM Kypc <«AmmapaTHbEe CpelCcTBa
BBIYUCITUTENILHOW TEXHUKW», KOTOPBIM SIBISETCS MECTOM IpHEMa OTYETOB IO BBHIMOJIHEHUIO
7a0paTopHBIX PabOT, a TaKKe COJAEPXKMT I0JIe3HblEe MaTepuaybl U (GOpyM Ui aCUMHXPOHHBIX
KOHCYJIBTALUM.

Y4yeOHO-MeTOANYECKOE 00€ecIeueHue
CaMOCTOSITEJIbHOI Pa0dOThI CTYIEHTOB 110 JUCHHUIJIMHE

1. Jnsa camMocToAATEeJBbHOH padoThl PEKOMEHIYETCS HCIOJb30BaTh  Yy4EeOHYIO
JAUTEpaTypy, YKa3aHHyl0 B paboued mporpamme, a Takke pecypcbl HHTepHer,
NPEJOCTABISIONINE JOCTYIl K HOPMATHUBHBIM, PETIAMEHTHPYIOUMM U JIPYTUM OQHUIHATBEHBIM
JIOKYMEHTaM.

Jlnst caMOCTOSITeNIbHOTO To100pa JutepaTypbl B Oubnuoteke Spl’Y pekomenmyercs
UCIIOJIb30BaTh:

1. Juunerii xaouner (http:/lib.uniyar.ac.ru/opac/bk login.php) maer BoO3MOXHOCTB
NOJy4YeHHUs: on-line 10CcTyna K CIUCKY BBIJJAHHOM B aBTOMAaTU3UPOBAHHOM PEKUME JIUTEPATYPHI,
IPOCMOTpa ¥ KOMTUPOBAHMS JIEKTPOHHBIX BEPCHIA U3JJaHUN COTPYIHUKOB YHUBEpcUTETa (yuel. u
METO/. M0coOusl, TEKCThI JIeKUUH U T.1.) [y paboThl B «JInyHOM KabMHETe» HEOOXO0AUMO 3aiTh
Ha caiT Hayunoii 6ubnuorexu Spl'Y c moboii Touku, umeromeil joctyn B Internet, B MyHKT
MEHIO «OJIEKTPOHHBI KaTajor»; MpOHTH NpOLENypy aBTOPU3ALMHU, BHIOPAB BKIAJIKY
«ABTOpHU3AIUSY, U 3aIIOJIHUTH MTPECTABICHHBIE MOJIST HHPOPMAIIUH.

2. DJIeKTpOHHasi 6MdIHoTeKa yueOHbIX MaTepuaJioB Spl'y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) coxepxut OGomee 2500 mMOTHBIX TEKCTOB
y4eOHBIX W y4eOHO-METOJUYECKHX MAaTEpUANOB 110 OCHOBHBIM H3YyYaeMbIM JHCIUIUIMHAM,
U3JJaHHBIX B YHUBepcuTeTe. JlocTym B ceTH YHUBEPCUTETA, JINOO 10 JIOTHHY/TIApOJTIO.

3. DJIEKTPOHHO-0MOJIMOTEYHbIe CHCTEMbI, JIOCTYII K KOTOPHIM OCYIIECTBISIETCS Yepes3
noamucky SApl'Y (http://www.lib.uniyar.ac.ru/content/resource/net_res(1).php ).
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