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1 Ileau ocBOeHHS AUCHUILINHbI

LensmMu ocBoeHUs AUCHUIUIMHBL «CXEMOTEXHHKAa M MHUKPOMNPOIECCOPHBIE
YCTPOMCTBA» SABISAIOTCS: (DOPMUPOBAHKME Y CTYACHTOB CHUCTEMATHYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB B 0O0OJIACTU TEOPETUUYECKHUX OCHOB aHAJIOrO-TUCKPETHON U
nUpPOBOM  CXEMOTEXHHMKH, a Takke B 00JAaCTU MUKPONPOIECCOPHBIX U
IPOrpaMMUPYEMBIX YCTPOUCTB.

3aI[aanH OCBOCHUA JUCHUITJIMHBI ABJIAIOTCA:

— (QopmMHupoBaHUE Yy CTYACHTOB 3HAHUW M TMPEICTABICHUM O HAa3HAYCHUU U
CTPYKTYpe, MeETOo/ax, NpPHUHLMINAX JCHCTBUS, TMOCTPOCHUA U OKCIUTyaTalluu
COBPEMEHHBIX PAJAHOAICKTPOHHBIX CUCTEM, UCIIOJIB3YEMBIX B TPAKIAHCKOW aBUALIUU
U paboTaroux Ha 0a3e aHaIoro-IUCKPETHBIX, IU(PPOBBIX, MUKPOIPOLIECCOPHBIX H
IPOrPaMMHUPYEMBIX YCTPOUCTB;

— (popmupoBaHUE yMEHMI 1O pa3pabOTKe, pacyeTy, aHaJIu3y U MCCIIEA0BAHUIO
CXEMOTEXHUYECKUX PELICHUN aIeKBaTHBIX PEATU3yeMbIM 33/1a4aM U PUMEHUMBIM B
COBPEMEHHBIX PAJUOIJIEKTPOHHBIX CHUCTEMAaX, HCIOJIb3YEMBIX B TIPa)XJIaHCKON
aBUaIMM Ha 0a3e aHAJIOTO-IUCKPETHBIX U LU(POBBIX YCTPOMHCTB;

— (OpMHUPOBAHNE HABBIKOB ONPEAEIICHUSI MECTa OTKa3a B PaJlO3JIEKTPOHHBIX
CUCTEMaX, HCIIOJIb3yEMbIX B IPaKJaHCKOM aBHalMy 1 paboTaromux Ha 0a3e aHajaoro-
JUCKPETHBIX U HU(PPOBBIX YCTPOUCTB;

—  (QopmHupoBaHME  HABBHIKOB  BIAJEHUS  SI3bIKAMH H  CHCTEMaMH
IPOrpaMMHUPOBAHUSA, MHCTPYMEHTAIbHBIMH CpeICcTBaMuU KOMITBIOTEPHOTO
MOJICTIUPOBAHUS Ui HACTPOWKH, WPOBEPKH, OMPEICIICHUS MecTa OTKa3a B
COBPEMEHHBIX PATUOITIEKTPOHHBIX CHUCTEMaX, HCIOIb3YEeMBIX B TPaXITaHCKON
aBUAIMM HW paboTaronmmMXx Ha 0a3e MHUKPOIPOILIECCOPHBIX W MPOrPaMMHUPYEMBIX
YCTPOWCTB;

— (hopMmHpoBaHHE HABBIKOB MPOEKTUPOBAHUA M MPAKTHUECKON pealn3aluu
pasvodJIEKTPOHHBIX CUCTEM, UCIOJIb3YEMBIX B TPak/IaHCKOM aBHUAllMU, OCTPOECHHBIX
Ha OCHOBE MHUKPOIIPOILIECCOPHBIX M MPOrPaMMUPYEMBIX YCTPOWCTB C MPUMEHEHHEM
CUCTEM aBTOMATHYECKOI'0 IPOEKTUPOBAHUS.

JucuunnuHa obecrneyuBaeT MOATOTOBKY BBIMYCKHMKA K PpELICHHIO 3aaay
po(hecCHOHATBHOM e TEIbHOCTH SKCILTYyaTalluOHHO-TEXHOJIOTMYECKOTO THIIA.

2 Mecto nucnuminnbl B cTrpykrype OOII BO

HucunmimHa  «CXeMOTEXHMKAa UM MHUKPOIPOIECCOPHBIE  YCTPOUCTBAY
MpEeACTaBIsAeT COOOM JUCHMIUIMHY, OTHOCSIIYIOCS K 4YacTd, (OpMUPYEeMOi
y4acTHUKaMU 00pa3oBaTesibHBIX OTHOIIEHUM bioka 1 «Jlucuumiuasl (MOIyNIN)»,
OTHOCHUTCSl K OOIIEUHKEHEPHBIM JTUCIMIUIMHAM M TpeOyeT OT CTYJCHTOB 3HAHWM,
YMEHHUM U HaBBIKOB MO JUCIUIUIMHAM MaTeMaTHYECKOrO0 U €CTECTBEHHOHAYYHOI'O
XapakTepa B 00beMe, ONpeAesieMOM COOTBETCTBYIOIIMMHU MporpaMMaMu. Bompockr
MPUMEHEHUSI PAIUOAIEKTPOHHBIX CUCTEM JIJISl 1I€JI€ HaBUTAIlMU, MOCAAKHU, CBA3U U
yIpaBJIEHUS BO3AYIIHBIM JIBUKEHUEM W KOHKPETHBIE TUIBI 3TUX CUCTEM H3Yy4arOTCs
B COOTBETCTBYIOIIUX CHENUAIBHBIX JUCHUIUIMHAX HA MOCIEAYIOIIUX Kypcax.



HuciuminHa  ~ «CXeMOTEXHMKAa UM MHKPOIIPOLIECCOPHBIE  YCTPOMCTBa»
OasupyeTcst Ha pe3ysibTarax OOy4yeHMs, MOJIYYEHHBIX NPU W3YYEHUU JUCLMILIUH:
«Puzukay, «MHpopmaTukay, «MaremMaTtuka», « JIEKTPOTEXHUKA U JJIEKTPOHUKA» U
«PanroTexHU4eCKUE e U CUTHAIIBIY.

JucuuniauHa sBISETCS OO0ECIEeUUBAIOLICH Uil CIEAYIOIIUX JUCHUIUINH:
«PannoTexHU4YEeCKME CHUCTEMBbl HaBHraluu W Iocaakm», «PaguorexHuyeckne
CpeacTBa HAOMIOAEHUS», a Takke JUid TMOATOTOBKM K cJadye U chade
rOCyJJapCTBEHHOTO JK3aME€Ha W MOATOTOBKE K MNPOLEAYpPE 3allUThl U 3aIMUTHI
BBIMTYCKHON KBaTU(UKAIMOHHON pabOTHI.

Huciumirza «CXeMOTEXHUKA U MUKPOIPOLECCOPHBIE YCTPONUCTBA» U3YUYaeTCs
B 5, 6 u 7 ceMmecTpax.

3 Komnerenuun odOy4awuerocsi, (popmupyembie B pe3y/ibTaTe OCBOCHUS
AUCHHUILIMHBI

[Iporecc ocBOEHUS IUCHMILUIMHBI HAMpaBJIeH Ha (POPMHUPOBAHHUE CIICTYIOIINX
KOMIIETEHIIU:

[lepedens u K01 [lepeueHp IaHUPYEMBIX PE3YIbTATOB OOYUEHHUS I10
KOMITETEHIUH JUCLUIIIINHE
[IK-1 Croco0OeH oLeHUBATH CIIEKTPAIIbHBIE U BPEMEHHbIE

XapAKTEPUCTUKN CUTHAJIOB U ITOMEX

T k) Onpenensier CreKTpaJbHblE U BPEMEHHBIE XapaKTEPUCTHKU
CUTHAJIOB U TIOMEX Ha OCHOBE AHAJIMTUYECKUX METOJIOB
pacyera

1491 CiTe [IpoBOIUT YHMCIIEHHOE U UMUTALIMOHHOE MOJCIINPOBAHUE
CHEKTPAIbHBIX U BPEMEHHBIX XapaKTEPUCTUK CUTHAJIOB U
IOMEX

| DIRN! [IpumeHsieT MEeTO/Ibl OLIEHKU CIIEKTPAJIbHBIX U BPEMEHHBIX

XapaKTCPUCTUK CUTHAJIOB U ITIOMEX Ha OCHOBC
IKCIICPUMCHTAJIbHBIX TaHHBIX

[1K-2 CnocoOeH o1ieHUBaTh YaCTOTHBIC U BPEMEHHBIE
XapaKTEPUCTUKHU IIEKTPOTEXHUYECKUX U PATUOTEXHUUYECKUX
CUCTEM

1 01 e Omnpenenser TpeOyemble YaCTOTHBIC U BPEMEHHBIE

XAPAKTCPUCTHUKHU IJICKTPOTCXHUYCCKUX U PAAHNOTCXHHUICCKHUX
CUCTCM Ha OCHOBC AaHAJIMTUYCCKHUX MCTOJOB pacdcTa

1% 01 e [IpoBOAUT YMCICHHOE U UMUTAIIMOHHOE MOJEINPOBAHUE
YaCTOTHBIX U BPEMEHHBIX XaPAKTEPUCTUKHU
AJIEKTPOTEXHUYECKUX U PATUOTEXHUUYECKUX CUCTEM

Uk [TpumMeHnseT METOABI OLIEHKU YACTOTHBIX Y BPEMEHHBIX
XapaKTEPUCTUK JIEKTPOTEXHUUECKUX U PATUOTEXHUYECKUX
CHCTEM Ha OCHOBE HKCIIEPUMEHTAJIbHBIX JAHHBIX




[Inanupyemeblie pe3ysibTaThl U3y4Y€HUS NUCHUTLUINHBI:
3HAaTh:
- OCHOBBI W OCOOCHHOCTH OKCIUTyaTallMM amnmaparypbl, MOCTPOSHHON Ha Oase
aHAJIOTO-TUCKPETHBIX U IMTU(PPOBBIX CXEM;
- TpUHIUIBE  (YHKIIMOHUPOBAHUS MHUKPOMPOIECCOPHBIX W MPOTPAMMHPYEMBIX
JIOTUYECKUX YCTPONCTB MPUMEHSIEMBIX B PaJUO3JIECKTPOHHOM O0OOpYyIOBaHUH,
MCIOJIb3YEMOM B I'PaKJaHCKON aBUAlINM;
- OCHOBBI M OCOOCHHOCTH OJKCIUTyaTalldy aImaparypbl, MOCTPOCHHOW Ha O0ase
aHaJIOTO-JAUCKPETHBIX U ITU(PPOBHIX CXEM;
- COBPEMEHHYIO aHAJIOro-JIUCKPETHY0O U HHUGPOBYIO JJIEMEHTHYIO 0a3y,
HCMOJIB3YEMYIO B PAJIMO3JIEKTPOHHBIX CUCTEMAX IPa)KJaHCKON aBUALINH.
YMeTs:
- aHaNM3WpoBaTh pPabOTy, B TOM HYHCIE CaMOCTOATEIbHO W WHIWBHIYAIHHO,
OCHOBHBIX Y3JIOB PaJIUO3JICKTPOHHOMU anmnapaTypbl, IOCTPOCHHON C UCIOJIb30BAHUEM
aHaJIOTO-AUCKPETHBIX, IU(PPOBBIX, MHUKPOMPOLECCOPHBIX U MPOrPAMMHUPYEMBIX
YCTPOWCTB;
- IPUMEHSATh TEXHUKO-3KCILTYaTAllMOHHBIE XapAKTEPUCTUKH JIUCKPETHBIX 3JIEMEHTOB
JUISL CXEMOTEXHUYECKOTO aHAIM3a PaAu03JICKTPOHHBIX YCTPOMCTB.
- PacCUMUTHIBATH BJIMSHUE PA3IMYHBIX (DAKTOPOB HA (PYHKIIMOHUPOBAHHE OCHOBHBIX

THUIIOB AHAJIOTO-IMCKPETHBIX, 1P POBBIX, MHKPOIPOLECCOPHBIX u
MIPOrPaMMHUPYEMBIX YCTPOWCTB;
Bnanets:

- METoAaMM M METOJAMKAMHM pacdeTa XapaKTEPUCTUK aHAJOTO-IUCKPETHBIX H
IU(POBBIX YCTPONCTB;

- A3BIKAMU U CHUCTEMaMH MPOrpaMMHUPOBAHUS B 00bEME MPUTOTHOM JIJIsl HACTPONKH,
OOCIY’>KMBaHUSI W SKCIUTyaTallMd PaJUOTEXHUYECKUX CPEACTB U CPEICTB CBS3H,
MOCTPOEHHBIX C HCIOJb30BAHUEM MUKPOMNPOLECCOPHBIX U MNPOrpPaMMHPYEMBIX
JIOTUYECKUX YCTPOWCTB;

- METOJaMU OTPEJEICHUS MECTA OTKAa3a U BBISIBJICHUSI OTKA3aBIIET0 3JIEMEHTA.

- COBPEMEHHBIMU METOJaMHU KOMITBIOTEPHOI'O MOJIETUPOBAHUS aHAJIOT0-IUCKPETHBIX,
HU(POBBIX, MUKPONPOLECCOPHBIX M MPOrPAMMHUPYEMBIX YCTPOMCTB B KOHTEKCTE
urdpoBoii Tpanchopmaluu MpohecCUOHATILHON eITeIbHOCTH.

4 O0beM IMCHUIIMHBI M BUbI Y4eOHOH padoThl

OO6mast Tpya0eMKOCTh TUCHMIUIMHBI cocTaBiisgseT 11 3adeTHBIX enuHHI], 396
aKaJIEMUYECKUX YacCOB.

HaumenoBanue Beero Cemectpe!
4acoB 5 6 7
OO61mast Tpy10€MKOCTh JUCITUTUTHHBI 396 144 144 108
KonrakTHas padora 29,3 10,3 8,5 10,5
JICKIIWH, 10 4 2 4
IIPAKTUYECKUE 3aHITUS, 14 6 4 4




CCMHHApPBLI,

sabopaTopHbIe PaboTHI,

KYpCOBOH MPOEKT (paboTa)

Ipyrue  BUIBI  AyJIUTOPHBIX
3aHATHM.
CamocTosiTenbHasi paboTa CTyJIeHTa 350 130 129 91
KoHTpoJibHBIE pabOThI
B TOM 4YHCJIe KOHTAaKTHas paboTa

ITpoMexxyTouHasi aTTecTalus 22 4 9 9

KOHTaKTHas paboTa 5,3 0,3 2,5 2,5

CaMOCTOSTEIbHAs pabora mo | e 3,7 6,5 6,5
MOJITOTOBKE K 3a4€Ty, SK3AMEHY. ’ 3ader | Ok3aMeH | DK3aMeH

5 Conep:xanune IMCHUIIAHBI

5.1 CooTHeceHusl TeM MAUCHUILIMHBI 1 GOPMHPYEeMBbIX KOMIIETEHIIHI

Kommner
emmuu | OOpasosar Oueroun
Koui-Bo €JIbHBIC
Tembl TUCIUTUIMHBI bIC
4acoB TEXHO-
D cpencraa
v |« JIOTUH
= | E
Paznen 1. AnasoroBasi u ungpoBasi CXeMOTEXHHUKA
Tema 1. YcunurenbHbIe yCTPOHCTBA HA " BK, JIB,
OIEPAllMOHHBIX YCUIIUTEIAX 34,2 I13,CPC Y,HAP
Tema 2. YcTpoiicTBa CONPSKEHUS 349 * BK, JIB, Y
AQHAJIOTOBBIX U III/I(i)pOBbIX CXEM > H3,CPC
Tema 3. OCHOBBI TEOPHH JIOTHIECKUX 34 * BK,JI, JIB, Y
byHKIHi ’ I13,CPC
Tema 4. CxemoTexHHKa U(POBBIX 374 % BK, JIB, Y
yCTPOMCTB ’ 113,CPC
Hroro 3a S cemectp 140
Pa3zpnen 2. MukponpoueccopHbie YCTPOHCTBA
Tema 5. [IpocThie MHKPOIIPOIIECCOPHI U BK,JI, JIB, V. ITAP
MUKPOIPOLECCOPHBIE CUCTEMBI. 453 * * | TI3,CPC
MHUKpPOKOHTPOIIIEPHI AKC
Tema 6. uTepdeiicHbIe CXEMBI, 445 « | x | BK,JIB, VY, C3
aanTepsl ¥ KOHTPOJUIEPHI ’ I13,CPC
Tema 7. TIporieccops UG POBOit 459 « | x | BK,JIB, Y
00pabOTKH CUTHAJIOB ’ 113,CPC
HUTOI'O B 6 cemecTpe 135

Pasnea 3. IlporpamMupyeMble JIOTHYECKHE YCTPOMCTBA




Kommer
emmuu | OOpasosar OreHouH
Kom-Bo CJIbHBIC
TeMbl IUCIUNINHBI bIC
4acoB TEXHO-
- | cpeacTBa
v |« JIOTUH
o
Tema 8. [IpocThie U CIIOKHBIC BK,JI, JIB, vy
IIPOrpaMMHUPYEMBIE JIOTUYECKUE 44 4 * * | I13,CPC C3
yCTpPOUCTBA AKC
Tema 9. Metonuka u cpesicTBa BKJL JIB
ABTOMATH3MPOBAHHOIO 54.6 O o v,
. I13,CPC
MIPOCKTHPOBAHUS ITUPPOBBIX YCTPONUCTB
HToro 3a 7 cemectp 99
[IpomexxyTouHas arrectauus 22
HToro no gucuumniinHe 396

Cokpamenusi: JI — neknus, JIB — nekuus Busyanuzauus, [13- mpaktudeckue
3ansaTua, AKC — ananu3 koHkpeTHo#l curyauuu, C3 — curyaunoHHas 3aaada, P3 —
pacuetHas 3agada, CPC — camoctostenbHas pabora ctyaeHta, BK — BxomHoii
KOHTpPOJIb, Y — ycTHBIHN onpoc, [IAP — nucbmenHast aynuropHas paboTa.

5.2 TeMbl AMCHUIIIMHBI M BHABI 3aHATHIA

HaumenoBanue pasnena 1/m lcl ap | cpe | xp Bcero
JACIUTIIVHBI 4acoB
Paznen 1. AnanoroBasi u nupoBasi cxemorexHuka (5 cemectp)
Tema 1. YcunurenbHble yCTpOHCTBA
Ha OIIEPALlMOHHBIX YCHIIMTEISX I 1,2 32 34,2
Tema 2. YcrpolicTBa CONPSKEHUS
AHAJIOTOBBIX U ITU(POBBIX CXEM ! 1,2 32 34,2
Tema 3. OCHOBBI TEOPUU JTOTUYECKHUX
- 1| 1,2 32 34,2
Tema 4. CxemoTexHuKa U(PPOBBIX
yeTpoficTs 1 | 24 34 37,4
Hroro 3a S cemectp 4 6 130 140
Pa3znen 2. MukponpoueccopHbie ycTpoiicTBa (6 cemectp)
Tewma 5. IIpocTeie
MHKPOITPOLECCOPHI U 08| 15 43 453
MUKPOIPOLECCOPHBIE CUCTEMBI. ’ ' ’
MUKPOKOHTPOJLIIEPHI
Tewma 6. UnTepdericHbie CXeMBl, 06! 09 43 44.5
aJarTepsl U KOHTPOJUIEPHI ’ ’ ’
Tema 7. IIporieccopsl 1iudpoBoi 0,6 1.6 43 45,2




00pabOTKH CUTHAJIOB
HToro 3a 6 cemecTp 2 4 129 135
Pa3znea 3. Ilporpammupyemblie Jiorudeckue ycrpoicraa (7 cemecTp)

Tema 8. [IpocThie U CIIOKHBIE

IIPOTPaMMUPYEMBIE JIOTHUECKUE 2 124 40 44 4

YCTPOWCTBA

Tema 9. Meronuka u cpeacraa

aBTOMATU3UPOBAHHOTO 2 |16 51 546

MPOEKTUPOBAHUS LIUPPOBBIX

YCTPOMCTB

Hroro 3a 7 cemecTp 4 4 91 99
Cokpamenusi: JI — nexuum, II13 — mnpaktuyeckue 3anstusa, CPC -

camocTodaTenbHas padora cryaeHta, C — cemunap, JIP — naboparopusie pabotsi, KP
— KypcoBas pabota

5.3 Coaep:kanue JTUCUUIIJINHBI

Pa3znes 1. AHanoroas u uudpoBasi CXeMOTEXHUKA
Tema 1. YcunuresbHbIe YCTPOUCTBA HA ONEPANNOHHBIX YCHJINTEISIX

OnepaunoHHbIE YCUIUTENH, KIAacCU(pUKALUsA, YCTPOMCTBO U IPHUHIIMII
paboTBhI. OcHoBHbIE HKCIUTYaTallMOHHO-TEXHUYECKHE XapaKTEePUCTUKHU
OIepaloOHHBIX ycuiauTeneld. OCHOBHBIE MOJIOKEHUSI TEOpUM OOpaTHON CBSI3U U
o0ecrieueHne CTa0MWJIBHOCTH B  ONEpPAlMOHHBIX ycunutensix. CoBpeMeHHbIE
OTEpAIMOHHBIE  YCUJIUTENH, HCIOIb3YyEeMbIE B PAJAHOIICKTPOHHBIX CHCTEMax
rpa)X1aHCKOM aBUaIK. PacueT mapamMeTpoB ONepanMoOHHBIX YCUITUTETCH.

basoBble BKITIOYEHHS OMEpAaMOHHBIX  ycuiuTeneil. MHBepTUpYyIOMIHiA
ycunutenb.  HewnBeptupytomuit  ycwiurendb.  OcoOEHHOCTH — JKCIUTyaTaluu
OTEPAIOHHBIX YCHJINTENCH. AHAIN3 W YTCHHE MPUHIUIMUATBHBIX DIIEKTPUIECKUX
CXEM Ha OIEPaIMOHHBIX YCHIIUTENAX. MeToIuKa MorcKa OTKa3aBIIuX dJIEMEHTOB.

DKCIUTyaTallnOHHO-TEXHUYECKHUE XapaKTEePUCTUKH TUTIOBBIX CXeM,
IOCTPOEHHBIX C MCIOJb30BAaHUEM ONEpPAlMOHHBIX ycunuTened. MHterparop Ha
orepalioHHoM ycuiurtene. [uddepeHunarop Ha ONEPaMOHHOM YCUIIUTEIE.
Jlorapubmupyromuii  npeoOpazoBaTelb ~ Ha  ONEPAIlMOHHOM  YCUIIUTEJE.
OKCNOHEHIIMAJIbHBIM ~ mpeoOpa3oBaTellb  Ha  ONEPAllMOHHOM  YCHJIUTEIIE.
MonenupoBanue U aHanu3 pabOTOCHOCOOHOCTH MPUHLMIIHUAIBHBIX AJIEKTPUUYECKUX
CXEM Ha OIEpaIMOHHBIX YCHUJIHUTENSAX C IOMOIIBI0 3JIEKTPOHHOU jabopaTtopuu
Electronics Workbench.

[IpuMeHeHne KOMIIBIOTEPHBIX NPOTpaMM JIsi WHXEHEPHBIX pacdyeToB U
MOJICIMPOBAaHUSI B KOHTEKCTe  IU(poBoil TpaHchopmaluu mnpodheccuoHaIbHOM
JESITEIIBHOCTH.




Tema 2. YcTpoiicTBa CONPSKEHNsS] AHATOTOBBIX U HU(POBBIX CXeM

Komnaparopsr. Knaccudukaiiusi aHaJIoroBeIX KOMIapaTopoB. Y CTPONCTBO |
OpUHIMI paboThl KOMIaparopa HaIpsHKEHUS. DKCILTyaTallMOHHO-TEXHUYECKHE
XapaKTePUCTHKN aHAJOTOBBIX KOMIapaTopoB. [IpuHIMI pabGoTHI JBYXIIOPOTOBBHIX
KOMIIapaTopoB. AHAM3 W UYTEHUE TNPUHIUMUAIBHBIX JJCKTPUUECKAX CXEeM Ha
aHAJIOTOBBIX KoMmapaTopax. [Iouck oTka3aBIIero 3JeMeHTa.

AmnanoroBeie kmoun. Kiaccupukamms, SKCILTyaTallMOHHO-TEXHUYECKUE
XapaKTEPUCTHKKA W  TapameTpbl. [IpuHIUD paOOThl  aHAJOTOBBIX  KITFOYEH,
MOCTPOSHHBIX HA PA3IMYHBIX JUCKPETHBIX deMeHTaxX. COBpeMEHHBIC aHAJIOTOBBIC
KOMMYTaTOpbl ~ Ha  HMHTETPAIBHBIX  MHKpOCcXemax. PacdeT  mapameTpoB
TPAH3UCTOPHOTO KITF0Ya.

Amnarnoro-mugpoBeie  peoOpazoBarenu. Kiaccudukanus W OCHOBHBIC
IKCIUTyaTallMOHHO-TEXHUUECKUE XapaKTepUCTUKh. [lpuHIMI paboThl aHajIoro-
udpoBBIX MpeoOpa3zoBaTeneil U UX MPUMEHEHUE B rpaxkaanckout asuarmu. [{udpo-
aHajioroBble mnpeoOpazoBarenu. Kiaccudukaius M OCHOBHBIE SKCILUTyaTallMOHHO-
TEXHUYECKUE  XapaKTECPUCTHUKHU. [Mpuniun ~ paboTel  1MGPO-aHATOTOBBIX
npeoOpazoBaresieil u ux npuMeHeHrne. MUKpocxemMbl aHAJIOro-Iu(PPOBLIX U 1Udpo-
aHAJIOTOBBIX TPeoOpa3oBaTesiei, MPUTOJHBIC I HMCIOJB30BaHUS B OOPTOBOW U
HAa3eMHOW  paguoOdJIEKTPOHHOM  ammaparype. PacdeT  OCHOBHBIX  TEXHHKO-
HKCIUTyaTAIllMOHHBIX ~ XapaKTEPUCTUK  MpeoOpa3oBaresieil, OMpeAeNsiolmX UuX
MPUMEHEHHUE B PATUOAICKTPOHHBIX YCTPOHCTBAX TPAXKIAHCKON aBUAIINH.

Tema 3. OcHOBBI TEOPUH JTOTMUESCKHUX PYHKIUI

[IpeacraBnenue uncen B nupoBoil anekTponrke. CTaHaapT npeacTaBiIeHUs
yucen B (opmare ¢ miaBatomien 3ansatod [EEE 754. OcoOEHHOCTH BBITIOJHEHUS
apu(pMETUUYECKUX ONepaluil ¢ yuciaMu ¢ (PUKCUPOBAHHOW W IJIABAIOIICH 3arsITOM.
O6mme cBeneHuss o (QyHKIUAX anreOpul  JOrMKA. DOYHKIMUM U ONEpaluH.
[IpencraBienne umcen B Buae LUppoBbix KoaoB. I[IpakTuueckas peanuzanus
BBITIOJIHEHUSI IPOCTEHIINX aprU(PMETUUECKUX OTIepaIUH.

OcHoOBHbBIE 3aKOHBI M TpaBWiIa aireOpnl JOrvKU. Pa3sHOBHIHOCTH ayreOpsbl
goruku. Ilepexmtouarenbuple GYHKIUN U UX KaHOHUYECKHe Gopmbl. CoBepIlIEHHBIE
JTU3BIOHKTUBHASI HOPMaJIbHbIE (POPMBI MIPEICTABICHUS NEPEKII0YaTeIbHON (QYHKIUH.
CoBepuicHHBIE KOHBIOHKUTBHAs HOpMAaJIbHbIE (dopMbI IIPE/ICTABIICHHUS
nepexiouaTenbHol  pyHkuuu. IIpakThyeckoe OCBOEHHE OCHOBHBIX 3aKOHOB U
paBuJI AJIreOpbl JIOTUKU U UCHOJb30BaHUE UX ISl IOCTPOCHUS LIM(PPOBBIX CXEM

O6miee mMOHATHE O MHUHMMM3aLUMK  TNEPEKITIOYATENbHBIX  (QYHKIHUU.
MuHuMH3anusl CKJIEMBAHMEM claraeMblx. MMHHHMMH3aLUsS —TNEPEeKI0YaTeIbHON
byHKUMKM anredpanyeckuM MpeodOpa3oBaHueM. MUHUMU3AIMS TEPEKI0YaTEIbHON
GbyHKUIMK IOcpeACTBOM (akyiabTaTUBAa. MUHUMM3AIMS TEPEKIII0YATEIbHON QyHKIUN

[IOCPEICTBOM JIMarpamMmel Beiiua-KapHho. MunumMuszanus HEMOJHOCTBIO
OTIPEJICTICHHBIX TEPEKITI0YATEIbHBIX (DYHKIIMN W TPEACTABICHHBIX B COBEPIICHHON
KOHBIOHKTUBHOU HOPMAaJIBHOM dbopwme. [TocTpoenue MPUHLIUNUATIBHBIX

QJICKTPHUYCCKUX CXCM Ha OCHOBC MUHHMHU3HUPOBAHHBIX IICPCKIIOYATCIbHBIX (bYHKI_[I/Iﬁ



Tema 4. Cxemorexnnka nnu@ppoBbIX YCTPOCTB

[IpoGnematuka MPOEKTUPOBaHUS KOMOMHAIMOHHBIX cxeM. Ha3HaueHue wu
OpUHLKI paboThl MUKpocxeM aemugparopoB. HazHaueHne u npuHOMI pabOTHI
MHUKpOCXeM IpeoOpa3zoBaTeneid KoAoB MU mmdparopoB. HazHauenwe u mnpuHLHUI
paboOThl CXE€M CpaBHEHUS, BBIIIOJHEHHBIX B MHTEIPAJbHOM HCHOIHEHUU. OCHOBHBIE
HKCIUTYaTallMOHHO-TEXHUYECKHE  XAPAKTEPUCTUKM W  MapaMeTpbl  MHKPOCXEM
mHUQpaTopoB, IEMHPPATOPOB U CXEM CPABHEHUS.

Hasnauenme # mnpuHIUN pabOTl MHUKPOCXEM MYJIBTUIUIEKCOPOB |
NEMYJIbTUILUIEKCOPOB.  YHUBEpCAJIbHbIE  JIOTMYECKME  MOJYJIM HAa  OCHOBE
MyJIbTUIUIEKCOPOB. Ha3HaueHWe © NOpUHLOMI PpadOTBl MHUKPOCXEM LHU(PPOBBIX
KOMITapaTopoB. (OCHOBHBIE SKCIUTyaTalMOHHO-TEXHUYECKUE XapPaKTEPUCTUKH H
napameTpbl MYJIbTHUIUIEKCOPOB, JIE€MYJIbTHUIUIEKCOPOB. MoOJenMpoBaHWE M aHaIU3
paboThI MUPPOBOTO KOMITAPATOPA.

Tpurrepsl. Knaccuduxanust tpurrepoB. OCHOBHBIE NapaMeTpbl TPUTTEPOB.
[TpuHLIMIIBI TOCTPOEHUS U pabOThI TPUITEPOB. TaKTUPOBAHUE U CUHXPOHU3ALIMSL.

Peructpsl. JIBOMYHBIE CUETYMKH. 3alOMHHAKOLNIME YCTPOWCTBA M HX
OCHOBHBIE CTPYKTYPBL.

Haznauenne u mnpuHuun paboTel cxeM KOHTpoias. CyMMaropbl M HUX
pPa3HOBUAHOCTH. ApU(METUKO-JIOTMUECKUE YCTPOICTBA M OJIOKM YCKOPEHHOTO
nepeHoca. MaTpu4HbIE YMHOXKHUTENH.

[IpuMeHeHrne KOMMBIOTEPHBIX MpOrpamMM JUIsi MH)XEHEPHBIX pPacyeToB U
MOJICJIMPOBAaHUSI B KOHTEKCTE  IU(poBOi TpaHchopmauu mNpodhecCHOHATBLHOM
NEeSATETbHOCTH.

Pa3znen 2. MukponpoueccopHbie YCTPOMCTBA

Tema 5. IIpocTbie MUKPONIPOLECCOPBI U MUKPOIIPOLECCOPHBIE CUCTEMBI.
MHuKpOKOHTPOJLIIEPbI

Knaccudukanus MUKpOpoIiecCopoB, OCHOBHBIE BapHAHTBI UX CTPYKTYPHI U
apxuTektypbl. CocTaB W TpUHIMN (HYHKIMOHUPOBAHUS MUKPOIIPOIIECCOPHBIX
cucteM. MaTepdeiichl MUKPOITPOIIECCOPHBIX CUCTEM.

OCHOBHBIE HKCIUTYaTallHOHHO-TEXHUYECKUE XapPAKTEPUCTUKH COBPEMEHHBIX
npoiieccopHbix cucteM. CocTaB W NMPUHIMN (DYHKITMOHUPOBAHUS MYJIBTUSIEPHBIX
npoiieccopoB Gpupmsl Intel.

OOmme cBeaeHUsT O COBPEMEHHBIX MHUKPOKOHTposuiepax. MOoylbHbIN
MPUHIIAT MOCTPOCHUS MUKPOKOHTPOJIJIEPOB. [Tonynsapubie ceMelCcTBa
MUKPOKOHTPOJIJIEPOB, BBIITyCKaeMbIe OTEYECTBEHHOU " 3apyOeKHOM
MIPOMBINLICHHOCTHIO. [IporieccopHoe spo MUKPOKOHTpoOJIIepa. Pe3uaeHTHas naMsaTh
MHKPOKOHTPOJIIEPA.

MukpokonTposiiepsl  cemeiictBa MCS-51  ¢upmbl  Intel. ApxuTekTypa
MukpokoHTposiepa 18051. IlpoueccopHoe siapo MuKpokoHTposuiepa MCS-51.
Cucrema komang MCS-51.



Cucrema mnpepsiBanuii. [loptel BBoja/BbiBona. TaiiMepbl. ACHHXPOHHBIN
MOpT MHUKPOKOHTPOJIEPA MCS-51. [IporpammupoBanue TanMepa
MUKpOKOHTpoJuiepa MCS-51.

[IpruMeHEHnE KOMIIBIOTEPHBIX MPOrpaMM [Jii HHKEHEPHBIX pPACUYETOB U
MOJICIMPOBaHUSI B KOHTEKCTe  IU¢poBoil TpaHchopmaluu mpodeccuoHaIbHOMN
JEATEIIBHOCTH.

Tema 6. UnTepdeiicHbie cXxeMbl, a1anTepbl 1 KOHTPOJLJIEPbI

Knaccudukanusa wunTepdelicHbIX MUKpornpoueccopHbix cucteMm. lllunHHbIE
dbopmupoBarenu u OydepHsie peructpsl. [lapamrensubie agantepsl. [lapamiensHbie
noptel. Peamu3anus cxeMbl comnpspDKeHUs KOHTposuiepa cemeiictBa 8051 ¢
YCTPOMCTBOM JUHAMHUYECKOM WHAWMKAUWKW. Peanu3zanus CcXeMbl COINPSKEHUA
KOHTpoJuiepa cemeiictBa 18051 ¢ ycTpoilCTBOM MAaTpUUHON KUJKOKPHUCTAIIIMYECKOM
WHJIUKAIWH.

WNurepdericel mocnenoBaTeabHON Tepenadyn JMaHHbIX. CBsi3HbIE ajanTepbl
CxeMbl 00cTy:)KMBaHUS PEpbIBaHUM. ATIIIapaTHBIA ONMPOC UCTOUYHUKOB MIPEPHIBAHUN.
[Mpunmun  pyHkumonuposanust uurepdeiica IPC  (Inter Integrated Circuits).
Peanuzanust oOMeHa MaHHBIMU MEXIy NepuUdEepUHBIME  YCTPOMCTBAMU €
UCI0Ib30BanueM uHTepdeiica 2C oy ynpapaeHHeM KOHTPOJLUIEPA.

Kontposieps! npsimoro aoctyna k namatu. Taimepsi. Uatepdeiic Join Test
Action Group (JTAG). Peanuzanusi GpyHKuui BpemeHH. Peanu3zanus BpeMEHHBIX
(GyHKIUH B IPOIECCOPHBIX CUCTEMAaX YIIPaBIICHHUS.

Tema 7. IIpoueccopbl HU(PPoOBO 00PAOOTKH CUTHAIOB

[IpuHuunel 00pabOTKM cHUrHaloB B LU(DPOBBIX cucteMax. OcoOeHHOCTH
apXUTEKTYpPHI MpoleccopoB MUppoBoi 00paboTku curHanoB. CocTaB, OCHOBHBIC
TEXHUYECKUE XapaKTEPUCTUKU U 00JacTb NPUMEHEHHUS MPOLECCOPOB LU(BPOBOIA
00paboTku curHasioB. CoBpeMeHHbIE MPOLECCOpPbl HU(POBOI 00PAOOTKM CUTHAJIOB,
UCIIOJIb3YEMbIE B PA/IMOAJIEKTPOHHBIX CUCTEMAaX I'Pa)/1aHCKON aBUAIIH.

[IpocTpancTBO mamsATH TpoOIECCOpoB IUMPOBON 0OpPaOOTKU CUTHAJIOB.
YCcTpolcTBO reHepaluu aipecoB U pekuMbl aapecaunu. Kparkas XxapakTepuctuka
nopToB 1udpoBoro npoieccopa. Bayrpucranbusiii smynarop OnCE.

Pa3znea 3. Ilporpammupyemble JJ0ru4ecKue yCTPOCTBA
Tema 8. IIpocTsie U c10)KHBIE POrPaAMMHpPYeMbIe JIOTHYECKHE YCTPOoiicTBa

Ha3znauenne u o00yacTb TPUMEHEHUS MHKPOCXEM C MPOrpaMMHUPyeMOi
norukoi. Knaccudukanus UHTErpajbHbIX CXEM IporpaMmMupyeMon joruku. Oo6mme
(cucTeMHBIE) CBOWCTBA MHUKPOCXEM NporpaMmupyeMoil joruku. OCHOBHbBIE
TEXHUYECKUE XapaKTEPUCTUKN MUKPOCXEM C POrPaMMHUPYEMOM JIOTUKOM.

CrpykTypa NpOrpaMMHUPYEMBIX JIOTMYECKUX MATpPHI] U MPOrPaMMHUPYEMOM
MaTpU4YHOM  JIOTMKM. (CXEMOTeXHUKa W  NPUHUUIBI  (DYHKIIMOHMPOBAHUS
MPOTPaMMHUPYEMBIX  JIOTHYECKMX  Marpull. (CXEMOTEXHMKa W IPUHLUIIBI
(YHKIIMOHUPOBAHUS ~ MHKPOCXEM  IPOrpaMMHUPYEMOM  MaTpUYHOM  JIOTHKH.
Oo6oramieHue (QYHKIMOHAIBHBIX BO3MOXHOCTEH MNPOrpaMMHUPYEMBIX JIOTHUECKUX
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MaTpHI] ¥ MPOTPAMMHUPYEMONW MATPUYHOW JIOTHKUA. BocmpousBeneHue CKOOOYHBIX
dbopm normyeckux QyHkiui. Peanuzanus Ha 0aze mporpaMMUPYEMbIX JIOTHYECKHX
CXEM MPOCTEHIINX TUPPOBBIX YCTPOMCTB.

CnoxkHble MporpaMMUpyeMble JIOTUYecKHe ycTpoiicTBa. CTPyKTypa CIOKHBIX
POrpaMMHUPYEMBIX YCTPOMCTB. OyHKIIMOHAIbHbBIE 0J10KU CJIOHBIX
MPOrpaMMUPYEMBIX yYCTPOUCTB. CXeMbl KOMMYTAIlMU CJIOXHBIX MPOTrPaMMUPYEMBbIX
yCcTpoicTB. biioku BBOJIa/BbIBOJIA CIIOKHBIX TPOrPAMMHUPYEMBIX YCTPOUCTB.

[Iporpammupyembie  monbp3oBareieM  BeHTWwibHble  Matpunbl  (Field
Programmable Gate Arrays). CBoiicTBa U BO3MOXXHOCTH MPOrPaMMHUPYEMBIX
BEHTWJIbHBIX MaTpull. ba3oBas apxurekrypa. Jlornueckue Omoku. CucTeMBbI
MexcoequHeHnid. broku BBoga/BeiBoga  Pacmpenenennas mnamsath. Bcerpoennas
namsiTe. llpuMeHeHHWE  BCTPOCHHBIX  OJOKOB  MaMATH. TeXHUYECKHEe U
AKCIUTyaTaI[MOHHbIE XapaKTePUCTUKH IpPOrpaMMHUPYEMBIX  TOJIb30BATENIEM
BEHTWJIbHBIX ~ MaTpull.  CpaBHUTENbHBIA  TEXHUKO-JKOHOMUYECKUW  aHAIU3
IPOrpaMMHUPYEMBIX MOJIb30BATEIEM BEHTUIIBHBIX MaTPUL.

YMHOkHUTEn U OMOoKKM LU(PPOBOl 0OpPaOOTKM CHUTHAJIOB. Y MHOKHUTEIH.
OcHoBHBIE omnepaiiuu 00padoTku curnainoB. CTpykTypa 01oka nudpoBoit 06padboTKu
cursHaios. [IporpaMMupyemMblie aHaJIOroBbIE U AHAJIOTO-LIU(PPOBBIE CXEMBI.

CriocoObl  OLICHKM  IapaMeTpoB  MPOTPAMMUPYEMBIX  JIOTHYECKHX
UHTETpaJIbHBIX cXeM. OLEHKH JIOTUYECKOM CIIOKHOCTH IPOrpaMMHUpPYEMBIX
JIOTHYECKUX HHTETPaIbHBIX cxeM. OneHka ObIcTpoaeicTBust. DaKTOPBI, BIHSIONINE
Ha cTouMocTh. KoHpuryprpoBaHue nporpaMMHPyEMbIX MUKPOCXEM.

Tema 9 Meroauka u cpeacTBa aBTOMATH3UPOBAHHOIO POEKTHPOBAHMS
MG poOBLIX YCTPOICTB

OO1ee onucanue mpoliecca NPOeKTUpoBaHusl. BEIOOp anbTepHATUBHBIX CPEJICTB
peanu3anuu npoekra. MHCTpyMeHTapuii npoeKTUpOBIIMKa. OCHOBHBIE CBEICHUS O
s3pike Very-High-Speed Hardware Description Language (VHDL). Hasnauenue u
BO3MOYKHOCTH $I3bIKa OIMCAHMSI JHMCKPETHBIX YCTPOMCTB. OCHOBHBIE NOHATHS U
CUHTaKCHYECKHE KOHCTPYKLIHH sA3bIKa. [IpumMepbl onmcaHuii 3J€MEHTOB Ha S3bIKE
VHDL. ABromMaTuU3MpOBaHHOE TMPOEKTUPOBAHUE HHUQPPOBBIX  YCTPOHCTB C
VICITOJIb30BAHUEM SI3BIKOB OIHMCAHMS anmapaTypbl. [locTpoeHrne CTpYKTYpHOM CXEMBI
ycTpoiicTBa ¥ mpuHLMI ero padbotsl. Co3laHue mpoekTa U ero oriaaka. Onucanue
pa®oThl ympapistoniero asromMata. KoOMIWISAIUS HM  TECTUPOBAHUE IPOEKTA.
ABTOMAaTHYECKOE  OMNpEACIICHHE  BPEMEHHBIX  XapaKTEPUCTHUK  YCTPOMCTBA.
[IpakTH4ECKOE UCIIOIB30BAHUE PE3YIIBTATOB POEKTUPOBAHUS.

[IpuMeHeHrne KOMMBIOTEPHBIX MpOrpamMM JUisi MH)XXEHEPHBIX pPacyeToB U
MOJICIMPOBAaHUSI B KOHTEKCTe  IU(poBoil TpaHchopmaluu mnpodeccuoHaIbHOM
NEATEIIBHOCTH.
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5.4 IlpakTyeckue 3aHATHUS

Howmep Tembl
JACLUTIINHBI

TemaTnka NpakKTUYECKUX 3aHATUI

Tpyno-
€MKOCTb
(dachr)

Paznen 1. AnanoroBasi u mupoBasi cxemorexHuka (5 cemectp)

[IpakTueckoe 3anstue Ne |
«Pacder mapaMeTpoB OnepanuoHHbIX YCUITUTEICH

0,4

[Ipaktrueckoe 3anstue Ne 2
«AHaIIN3 ¥ YTEHHE CXEM Ha ONEPALUOHHBIX YCHUIIUTENSX.
Mertonrka norcka OTKa3aBIINX JJIEMEHTOBY

0,4

IIpakTueckoe 3ansatue Ne3

«MogenupoBaHue H  aHaiM3  pabOTOCIOCOOHOCTH
MPUHIUITHATBHBIX JIEKTPUUYECKUX CXEM Ha OTepaIliOHHBIX
YCWINTENSAX C TIOMOIIBIO AJIEKTPOHHON JabopaTopuu
Multisim» B KOHTeKcTe IMdpoBOol TpaHchoOpMaIUU
po(ecCUOHANILHOM IeSITEIbHOCTH.

0,4

[TpakTnueckoe 3ansatue No4

«AHaIM3 W YTEHHE NPUHIUNHUAIBHBIX JJIEKTPUYECKUX
CXEM Ha aHAJIOTOBBIX KoMIaparopax. [louck oTkazasmiero
DIIEMEHTA»

0,4

[IpakTueckoe 3ansatue NeS
«Pacuet mapaMeTpoB TPAH3UCTOPHOTO KIHOYa

0,4

[TpakTnueckoe 3ansatue Neb

«Pacuer OCHOBHBIX TEXHHUKO-3KCILTyaTallMOHHBIX
XapaKTEPUCTHK TpeoOpa3oBarTesieii, OMpEeAeSIIoNMX HX
IPUMEHEHUE B PAJUODJIEKTPOHHBIX  YCTPOMCTBAX
TPaXKIAHCKOW aBUAIIAN

0,4

[IpakTueckoe 3anstue Ne 7

«IIpencraBnenue uucen B BUIAE UUPPOBBIX KOJOB.
[IpakTueckass peanu3anus BBINOJHEHUS MOPOCTEUIINX
apu(PMETUYECKUX ONepanui»

0,4

[IpakTueckoe 3ansatue Ne 8

«AHAIIU3 ¥ MPAKTUIECKOE OCBOCHHE OCHOBHBIX 3aKOHOB
U TIPaBWIT aNTeOphl JIOTUKH C IIEJIbI0 MCTIOJIBb30BAHUS UX IS
MOCTPOEHUSI  MPUHIUIHUAIBHBIX  JJIEKTPUUECKHX  CXEM
U(POBBIX YCTPOUCTB € MOCIEAYIOUIMM MOJEIUPOBAHUEM
uxX paboThl B JJIEKTPOHHOW Jaboparopunm Multisim» B
KOHTEKCTe U(PpoBOH TpaHchopManuu npodhecCuoHATbHON
JESITEIbHOCTH.

0,4

[IpakTueckoe 3anstue Ne 9

«IlocTpoenue U aHanu3 OPUHIUITHATBHBIX
ANEKTPUUECKUX CXEM LH(PPOBBIX YCTPOMUCTB, HA OCHOBE
MUHHAMHU3UPOBAHHBIX TMEPEKII0YATENbHbIX (QYHKIMH U

0,4
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Howmep Tembl Temarnka NpakKTUYECKUX 3aHATUI
JTUCIATUIVHEI

Tpyno-
€MKOCTb
(dachr)

MOJICIMPOBAHUEC MX PaOOTHI B 3JIEKTPOHHOU JabopaTopuu
Multisimy»

[IpakTueckoe 3ansitue Ne 10

«OcBoeHue paBuI aHanau3a u YTEHUS
OPUHIIMIHATBHBIX — DJIEKTPUUECKUX  CXeM  IU(POBBIX
4 YCTPOMCTB Ha mmMdparopax, Aemudparopax U cxemax
CpPaBHEHHS C LEJNbI0 OMNpEeAeNieHUus MecTa OTKa3a H
OTKa3aBIIETO  JJeMEHTa B  KOHTEKCTe  IU(POBOH
TpaHchopmari npohecCHOHATBLHOMN IEITeTLHOCTH.»

0,5

[IpakTueckoe 3ansatue Ne 11

«OcBoeHue MpaBU aHaauza u YTEHUS
4 OPUHLUNUAIBHBIX ~ JJEKTPUYECKUX  CXeM  LU(POBBIX
YCTPOMCTB HAa MYJBTHILIEKCOpPAX C LEJNBI ONpPEICICHUs
MECTa OTKAa3a M OTKA3aBLIETO AJIEMEHTA»

0,5

[IpakTueckoe 3anstue Ne 12

«OcBoeHne MIpaBUII aHanuza u YTEHUS
4 NPUHUIUNMHAIBHBIX — DJIEKTPUUECKUX  CXeM  HU(POBBIX
YCTPOMCTB, CoOAepXkalluX B ce0e TpUITEPBl C IENbIO
OINPEJEJICHNS] MECTAa OTKAa3a U OTKA3aBILIETO 3JIEMEHTa

0,5

[IpakTueckoe 3anstue Ne 13

«OcBoeHue MPaBUII aHaJin3a 151 YTCHHUS
NPUHIUIUAIBHBIX — JJIEKTPUYECKHX  CXeM  IU(PPOBBIX
YCTPOMCTB, coaepKalux B ce0e JABOUYHBIE CUETUYUKU U
PETHCTPBl C LEJIBIO OINpENENICHUs MecTa OTKaza U
OTKA3aBILIETO 3JIEMEHTa»

0,5

[TpakTueckoe 3ansitue Ne 14

«AHanu3 palboThl PaIMO’JIEKTPOHHON amnmapaTyphl,
4 IIOCTPOEHHOM C HCIMOJB30BAHUEM AHAJIOTO-IUCKPETHBIX U
HU(POBBIX  YCTPOMCTB B KOHTEKCTE  LU(PPOBOH
TpaHchopmali npohecCUOHATBLHOMN IEATETbHOCTH.»

0,4

Hroro 3a 5 cemectp

Pa3znes 2. MukponpoueccopHbie ycTpoicTBa (6 cemecTp)

[IpakTueckoe 3ansitue Ne 15
«CucreMa KOMaHJ| ¥ CIOCOOBI aipecaliy OrepaHaoBy

0,3

[TpakTueckoe 3ansitue Ne 16
5 «[IpakTnyeckoe M3yueHUE TUPEKTHB accemoiepa ams
MHKPOKOHTPOJIIIEPOB cemercTna i8051»

0,3

[IpakTueckoe 3anstue Ne 17
5 «Onpenenenne uHTepdeiica MporpaMMHBIX MOJIYJEH U
cnenuuKanus pecypcoB KOHTposuiepa cemeictra i8051»

0,3

5 [TpakTueckoe 3ansitue No 18

0,3
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Howmep Tembl

Temarnka NpakKTUYECKUX 3aHATUI

Tpyno-

JTUCHUILINHBI CMKOCTR
(dachr)
«M3yueHne (pyHKIIMOHMPOBAHUS MOPTOB BBOJIa/BHIBOJIA
KOHTpoJiepa cemeiicTBa i8051»
[IpakTueckoe 3anstue Ne 19
5 «BBoA ¥ BBIBOJ| TUCKPETHBIX CUTHAJIOB B KOHTPOJIIEpPE 0,3
cemericta i8051»
[Ipaktrnueckoe 3anstre Ne 20
6 «Peasin3anusi  cXeMbl ~ CONPSKEHHS  KOHTpoOJUIiepa 0.3
cemerictBa 18051 ¢ yCTpOMCTBOM  JUHAMUYECKOH ’
WHIUKAIAI))
[Ipaktrueckoe 3anaTue No 21
6 «Peanmzanusi  cXeMbl ~ CONPSKEHUS  KOHTpoJuiepa 0.3
cemeiictea  i8051 C  YCTPOMCTBOM  MaTpPUYHOU ’
KUJKOKPUCTAJUIMYECKON WHIUKAIIUN
[IpakTueckoe 3ansitue Ne 22
6 «[Ipunnun GyHKuuoHMpoBaHus uHTepiteiica PC (Inter 0,3
Integrated Circuits)»
[IpakTueckoe 3anstue Ne 23
7 «M3yyeHne WHTETpUPOBAHHOTO CIHEISALIETO AHAIOTO- 0,3
nrdpoBoro npeoOpazoBaTeIsn»
[IpakTueckoe 3ansitue Ne 24
7 N3yuyenue MHUKPOCXEMBI aHaJIoro-1u(poBoro 0,3
npeoOpazoBarenst AD7417
[IpakTueckoe 3ansitue No 25
«AHanu3 cXembl 3JIEKTPUYECKOW TMPUHIIMIUAIBHON U
7 HAIMCaHWE MPOTpaMMBbl YIIPABICHUS AHAIOTO-IIM(PPOBHIM 0,4
npeoOpazoBaTeiemM B KOHTEKCTE uudpoBoit
TpaHchopmari npohecCUOHATBLHOMN IEATETbHOCTH.»
[IpakTueckoe 3anstue Ne 26
7 [IporpammHass  peanuzauusi onepauuu  «0abouka» 03
osicTporo npeoOpazoBanus Oypbe ¢ NPOPEKUBAHUEM IO ’
BPEMEHU
[IpakTueckoe 3ansitue Ne 27
7 [Iporpammuas peanuzanus KUX-punptpanuu Ha 6aze 0,3
KOMILUIEKCHBIX CUTHAJIOB
HToro 3a 6 cemecTp 4
Pasznea 3. Ilporpammupyembie Jiorudeckue ycrpoicrna (7 cemecTp)
[IpakTueckoe 3anstue Ne 28.
[IpakTueckoe  OCBOEHME  TMOpSAKA  PErucTpalum,
8 CKauMBaHMsA W  aKTHBAIlMM  OECINIATHOM  CHCTEMBI 04

IPOSKTUPOBAHUS IPOTPAMMHUPYEMBIX HHTETPAIBHBIX CXEM
bupmer Altera
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Howmep Tembl
JUCLUIIINHBI

Temarnka NpakKTUYECKUX 3aHATUI

Tpyno-
€MKOCTb
(dachr)

[IpakTueckoe 3ansitue Ne 29.

Co3anve  mpoekTa B CHUCTEME  MPOEKTUPOBAHUS
IpPOrpaMMUPYEMBIX HUHTErpalibHbIX cxeMm Quartus 11
bupmsbl Altera

0,4

[Tpaktuueckoe 3anstue Ne 30. U3yuenue Verylog

0,4

[Tpaktrueckoe 3anstre Ne 31. Uzyuenue Verylog

0,4

[IpakTueckoe 3ansatue Ne 32.
CpaBHUTENBHBIN TEXHUKO-3KOHOMHUYECKHI AHAJIN3
IIPOTPAMMUPYEMBIX ITOJIB30BATEIIEM BEHTHIBHBIX MAaTPHUIL

0,4

[IpakTueckoe 3anstue Ne 33.
N3yyeHue BHyTPUCXEMHO IPOrPaMMHUPYEMOI aHAJIOTOBOM
CXEMBbI C MaCHITAOUPYEMBIMH PE3UCTOPAMU

0,4

[IpakTueckoe 3anstue Ne 34.

[IpakTHYeCKOE€ OCBOEHUE METOAMKH CO3JIaHMS MPOEKTa C
MCIIOJI30BaHUEM $SI3bIKA OMMCAHUS JUCKPETHBIX YCTPOIMCTB
B KOHTEKCTE @ poBoit TpaHcpopmaru
po(eCCUOHATIBHOM IESITEIBHOCTH. .

0,4

[IpakTueckoe 3anstue Ne 35.

[IpakTueckoe OCBOEHHE METOJIMKHM CO3/IaHUs MPOEKTa C
UCIIOJIb30BAaHUEM  SI3bIKA ONMCAHUS JUCKPETHBIX
YCTPOMCTB.

0,4

[IpakTueckoe 3ansitue Ne 36.

[IpakTH4YeCKOE€ OCBOECHHE MPOrPaMMHUPOBAHUS C TOMOIIBIO
A3bIKa ONHcaHusi anmnaparypbl. [lpuMepbl omnucaHus
A11€MEHTOB Ha si3bike VHDL.

0,4

9

[IpakTueckoe 3ansatue Ne 37. Peanuzauus npoekra Ha
0a3e NpOrpaMMHUPYEMBIX JJOTUYECKUX MHTETPATBbHBIX CXEM

0,4

Hroro 3a 7 cemecTp

5.5 JlaGopaTopHbIil IPAKTUKYM

JlabopaTopHBIil MPAKTUKYM Y4E€OHBIM IJIAHOM HE TIPEyCMOTPEH.

15




5.6 CamocrosiTeibHast padoTa

Ne TeMbI
JTUCIIUILTAHBI

Buasl camocTosTenbHOM pabOThI

TpyaoeMKkoCTb
(gacwni)

S cemecTp

1-4

ITonroroBka k jekuusiMm [1, 2, 3]

- CaMOCTOATEIbHBIN OUCK, aHAINU3 UH(OPMAIIH
U [popaboOTKa JIOMOJHUTEIBHOIO y4eOHOro
MaTepualia o u3y4yaeMom Teme;

- IOATOTOBKA K YCTHOMY OIpoCy (IepeueHb
TUIOBBIX BOIPOCOB JUIsl TEKYILIETO KOHTPOJIS B II.
9.6);

- TIOJATrOTOBKA JIOTIOJIHUTENIBHBIX BOIPOCOB IS
UCIOJIb30BAaHUS B YCTHOM OIIPOCE 10 U3Y4aeMOM
TEME.

44

IToaroroBka K mpakTUYECKUM 3aHITHAM [1, 2, 3]
- CaMOCTOSITETILHBIN MTOUCK, aHAIU3 UH(HOPMAITIT
U pa3paboTKa YCIOXHEHHBIX MPUMEPOB IO
M3y4aeMOU TEME.

86

Hroro 3a 5 cemectp

130

6 ceMecTp

5-7

IToaroroBka k aekuusM [1, 2, 3, 5]

- CaMOCTOSITEIBLHBIN TTOUCK, aHAJIN3 UH(HOPMAITUH
U MpopadOTKa JIOMOJHHUTEILHOTO  Y4eOHOro
Marepualia 1o u3y4yaeMou Teme;

- MOJITOTOBKA K YCTHOMY OIpPOCY (TMepEeUCHb
TUIIOBBIX BOMPOCOB JIJIsl TEKYIIETO KOHTPOJIS B 1.
9.6);

- TOATOTOBKA JOTMOJIHUTEIBHBIX BOIPOCOB ISt
WCIIO0JIb30BaHUS B YCTHOM OMpOCE MO U3ydyaeMoun
TeMeE.

43

5-7

[ToaroroBka K NpakTUYECKUM 3aHATUSIM
[1,2,3,5]

- CAaMOCTOSITEILHBIN MOUCK, aHaTTN3 WH(OpMaUn
U pa3paboTKa YCIOXHEHHBIX MPUMEPOB IO
M3y4aeMOU TEME.

86

Hroro 3a 6 cemectp

129

7 ceMecTp

8-9

[ToaroroBka k nekuusM [1, 2, 3, 5, 7]

- CaMOCTOSITEIILHBIN TTOUCK, aHAJIU3 UH(GOPMALTUH
U TmpopaboTKa JIOTOJHUTEILHOTO  y4eOHOTro
Marepuaa 1o u3y4acMou TeMe;

- MOJITOTOBKA K YCTHOMY OIpPOCY (IIepEeUCHb
TUIIOBBIX BOIPOCOB JIJIsl TEKYIIETO KOHTPOJIS B 11

30
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9.6);
- MOATOTOBKA JOTMOJHHUTEIBHBIX BOMPOCOB JUIS
UCIIOJIb30BAHUS B YCTHOM OITPOCE IO M3ydaeMoi
TEME.

8-9 [ToaroroBKa K MpakTUYECKUM 3aHATHIM
[1,2,3,5,7]

- CaMOCTOATEJIBHBIN MOUCK, aHAINU3 UH(OPMAIIH 61
U pa3paboTKa YCIOKHEHHBIX TMPUMEPOB TIO
M3y4aeMOM TEME.

Wroro 3a 7 cemectp 91

5.7 KypcoBblie padoThl (IIPOEKT)

KypcoBas pabora (mpoekT) yueOHBIM IJIAHOM HE MPEIyCMOTPEHA.

6 YueOHO-MeTOAUYeCKOE M HHPOPMALIMOHHOE O0ecTeYeHne AU CIUIIIUHbI

a) OCHOBHas JUTEpaTypa

1 [Mupposeie yctpoiictBa [Tekct]: yuebd. mocobue mns By3oB / HO.A.
bpammep. — M.: Beicur. mk., 2004. — 351 c¢. — 160 sx3. — ISBN 5-06-004354-1
KommuecTBo sk3emiuisipos 160.

2 Mukpoa3iaekTpoHHbIE cpeAcTBa OOpaOOTKM aHAJIOrOBBIX CHUTHAJIOB
[Tekcr]: yue0. mocobue st By3oB / E.A. Komomber. — M.: Paguo u cBsizp, 1991. —
376 c. — 60 3x3. — ISBN 5-256-00375-5. KonnuecTBo 3K3eMIUIsIpoB 60.

3 Yrpromos, E. I1. [{udposas cxemorexauka [Tekcr]: yue6. mocodue mis
BY30B. — 3-¢ u3j., nepepad. u non. — CII6.: BXB-IletepOypr, 2010. — 816 c. — ISBN
978-5-9775-0162-0. KonnuecTBo 3K3eMILIsipoB 60.

4 Muxkponpoueccopubie cucteMbl [TekcT]: yued. mocobue s By30B /
E.K.Anekcannpos, P.1.I'pymBunkuii, M.C.Kynpusinos u np. Ilon o01ei pegakuuei
J.B. Ily3zankoBa. — CII6.: [lonurexnuka, 2002. — 935 c. — 50 sx3. — ISBN 5-7325-
0516-4. KonnuecTBo 3K3eMILISApOB S50.

5 KynpsinoB, M.C. IludpoBas o00paboTka CHUTHAJIOB: MPOIIECCOPHI,
anroput™mbl, cpencrtsa npoektupoBanus [Texcr] / M.C.KynpusiHo, B.J.
Martromkus.— 2-e u3f., nepepad. u non. — CII0.: Ilonurexnuka, 2002.— 592 c.: wi.—
50 sx3.— ISBN 5-7325-0546-6. KosnuecTBo 3K3eMILIsIpoB S50.

0) TomoTHUTENbHAS JIUTEepaTypa

6 Kaprep, bproc Onepanuonnsie ycunurenu ais Bcex [Tekct] / bproc
Kaprep u Pon Manuunm ; niep. ¢ aara. A. H. Pa6oazes. — M.: Jlomka-XXI, 2011. —
544 c. : un . — (Cepusa «CxemotexHukay). — Hom. tut. a1. anra. — ISBN 978-5-94120-
242-3. KonmnuecTBo 3k3eMIuisapoB 10.

7 Kacnep, 3. [IIporpammupoBanne Ha sA3bIke acceMmOiepa i
MUKpPOKOHTpoJuiepoB cemerictBa 18051 [Tekct] / Opuu Kacniep. — M.: ['opsiuas iunus
— Tenexom, 2004. — 191 c. — ISBN 5-93517-104-X. KonmuectBo 3x3emmuisipos 10.
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8 Maxkcouan, K IIpoexrupoBanue Ha [IJIMC. Apxurekrypa, cpecTsa u
metonsl [Tekcr]: Kypc Monomoro Ooiina; mepeB. ¢ anmi. [B.M.bapckas].— M.:

N3narensckuil  1oMm

«lonmexa-XXI»,

2007.—

408 c.:

cuctembl).— 20 3x3.— ISBN 978-5-94120-147-1. KonuuectBo 3x3eMIuisipoB 10.

B) IMEpPEYeHb pPECcypcoB HHGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM

«HTEepHeT:

9 KommnoHeHTsl M TexHOJorHH. CalT KypHaja [DJIEKTpOHHBIM pecypc|.—

Pexxum nocryna: http://www.kit-e.ru. cBoboanblii (qata oopamenus 27.04.2021).
10CoBpemenHast anekTpoHuka. KypHan s CHEHHAIMCTOB [DJIEKTPOHHBIN

pecypc].— Pexum pocrymna:

27.04.2021).
r)

POrpaMMHOE

oOecrieueHue

(TUIIEH3UOHHOE u

un (IIporpammupyembie

CCTHU

http://www.soel.ru cBoOOmHBIA (maTa oOOpaleHUs

CBOOOIHO

pacmpocTpaHsiemMoe), 0a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIE M TOHUCKOBBIC

CHCTCMBI:

10. ITporpammusbiii maker MULTISIM 10.1 anst MoaenrpoBaHust 3JI€KTPOHHBIX
cxeMm [[Iporpammuoe obecneuenne] - I'ockontpakT Ne SBR1010080401-00001346-
01 ot 13 Hos16ps 2010 roga OO0 «/Iunamukay.

7 MaTtepuajibHO-TEXHUYECKOE o0ecneyeHne 1 CIUITHHbI

Jlnst npoBeeHust 00pa3oBaTeNbHOIO UCTIONB3YIOTCA ayAUTOpUuu Ne250 u Ne242,
XapaKTEPUCTHKA MAaTEPUATBHO-TEXHUYECKOT0 00eCeYeHUs] KOTOPBIX NMPUBEICHA B
HIDKE CIeaytonien Tadaune.

HaumenoBanue OcHanieHHOCTh [Tepeuenn
HaunmenoBanue s
CrHelHanbHbIX CrielMaIbHbIX JIMLIEH3UOHHOTO
JUCLIUTUTMHBI . .
MTOMEIICHUH U MTOMEIICHUH U IPOTPAMMHOTO 00ECTICUSHHS.
(Momyst), MPaKTHK . .
MIOMEUICHUH 17151 MOMEIIEHUH JUIs PexBU3UTHI
B COOTBETCTBHUH C . .
VII CaMOCTOSITEIIbHOM CaMOCTOSITEIIbHOM TIOJITBEPKTAIOIIIETO
paboTHI paloThI JOKYMEHTa
CxeMoTexHHUKa U Ayn. 250 Kommnekr yueOnoit | Microsoft Windows 7
MHUKPOIIPOLIECCOPH mebenu — 22 mir. Professional
bI€ YCTPOWCTBA B Aynuropus st CraunoHapHbIi (muuen3us Ne 46231032 ot 4
paauo- IIPOBEICHUS npoekrop CASIO nexabps 2009 roxa)
AIIEKTPOHHBIX 3aHATHH Hoyt0yxk Acer | Microsoft Windows Office
CUCTEMAX. nekuuonHoro tuna | F80C Professional Plus 2007
AynuTtopus JHocka memnoBast (mumen3us Ne 43471843 ot
3aHATHH OKpaH 07 despansa 2008 rona)
CEMHUHApCKOro Tuna | Ombinorexa
IpPUMEPOB
KOMITHIOTEPHOTO
MO/JICJIMPOBAHUS
PaTMOTEXHUIECKUX
cucTeM
Kommekr
TEMaTUYEeCKHX
TUTaKaTOB o
JUCLUTUIMHE
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«Teopus
PaIHOTEXHUYECKUX
Lernel M CUTHAJIOB»
GOHII CcHenuaTbHOMI
auTeparypel, (HOH
y4eOHBIX TOCOOUH

CxeMoTexHUKa 1
MHUKPOIPOLIECCOPH
bI€ YCTPOMCTBA B
paauo-
AIEKTPOHHBIX
CHUCTEMax.

Ayn. 242
AyauTopus s
MPOBEICHUS
3aHATHH
JIEKITUOHHOT'O THIIA
Aynuropust
3aHATUH
CEMHUHAPCKOT0 TUIIA

Jlocka menoBast

15 mnepcoHabHBIX
KOMITHIOTEPOB
IIpoexrop
X1261P
OKkpaH
bubanoreka
IPUMEPOB
KOMIThIOTEPHOTO
MOJICTTUPOBAHUS
PaATMOTEXHUYECKHUX
CHCTEM

Kommrext
TEMaTUYECKUX
IIAKaTOB o
JUCIIUILINHE
«INEKTPOHHKA u
AIIEKTPOTEXHUKAY,
dboH crenuaabHON
JTUTEPATYPHI,

donp YUeOHBIX
rmocoowuii

Acer

Scilab [[TporpammHoe
obecnieuenue] — Pexum
JocTyna
http://www.scilab.org/
cB00OIHbBIN (aTa
obpamenus: 11.01.2020).
[IporpamMHBbIi TaKeT
MULTISIM 10.1 qua
MOJICTTUPOBAHUS

AJIEKTPOHHBIX CXEM
[[IporpammHoe obecnieuenue]
(I'ockoHTpakT

Ne SBR1010080401-
00001346-01 ot 13 HOsIOps
2010 roma, OOO
«/IlnHamukay)
MATHCAD-14
[[IporpammHoe obecnieueHue]
(muuensus Ne 2566427 ot 27
nexadps 2010 rona)

8 OoOpa3oBaresnbHble U HHPOPMAIMOHHBIC TEXHOJIOTHH

BxonHolt KOHTpoib TPOBOAUTCS B (OpPME YCTHBIX OIPOCOB C IEJBIO
OLICHUBAHMS OCTATOYHBIX 3HAHUM 10 PAHEE M3YUYECHHBIM IUCUUILUIMHAM WM pa3iesiam
M3y4aeMOUW JUCIUILIMHBI.

Jlexuust kak oOpa3oBaTelbHAs TEXHOJOTUS TMPEACTABIsIET CO00il YCTHOE,
CUCTEMATHYECKOE U TOCIE0BaTeIbHOE H3JI0KEHHE TpernojaBareaeM y4eOHOro
Marepuaiga C  LeIbl0  OpraHu3alvy  LEJCHANPABICHHOW  ITO3HABATEIbHOU
JESATEIPHOCTH CTYJAEHTOB IO OBJAQJACHUI0 3HAHUSIMHM, YMEHUSIMU W HABBIKAMHU
YUTAEMOM AUCLMIUIMHBL. B JIEKIMK [1eJ1aeTCs aKUEeHT Ha pealu3alyio TJIABHBIX UAEH
Y HanpaBJICHUM B W3YyYCHUU NMCUUIUIMHBI, JAETCA YCTAaHOBKA Ha ITOCIEAYIOLIYIO
CaMOCTOSITEIIbHYIO pabory. Jlexuuu-BrU3yan3auuu CONIPOBOKIAFOTCS
JEMOHCTpalnen paboThI peATbHBIX AHAJIOrO-TUCKPETHBIX, U(PPOBBIX,
MHKPOIPOLECCOPHBIX W  NPOTPAMMHUPYEMBIX YCTPOMCTB WM  ACHCTBYIOIIMX
MMUTAIIMOHHBIX MOJEJIEH C HCMIOJb30BAaHUEM O0pPa30BaTEIIbHOM TEXHOJIOTUU —
aHaJu3 KOHKPETHOM CHUTyalldd Ha OCHOBE pelieHus MpodecCuoHaTbHBIX
CUTYallMOHHBIX 3a]1a4.
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[TpakThueckue 3aHATHS TMPOBOIATCS C  HMCIHOJIB30BAaHUEM  CIECLHUATIbHBIX
KOMITBIOTEPHBIX TPOrpaMM M TPEIHa3HA4YeHbl JUIsl 3aKpEIJICHUs MOJTYYEHHBIX
3HAHMM, a TaKKe BBIPAOOTKHM HEOOXOJAMMBIX YMEHHI M HABBIKOB B XOJI€ PEIICHUS
pacyeTHBIX M CUTYallMOHHBIX 33]1a4 PO(EeCCUOHATBLHON 1eITeTbHOCTH.

Takum 00pa3oM, JEKIMH-BU3yAIU3AlMU, MPAKTUYECKUE 3aHITHS U KypCOBas
pabora mo nucuuiiuHe «CXEMOTEXHHKAa M MHUKPOIPOIECCOPHBIE YCTPONCTBa»
SBJIIIOTCSL COCTABJISIOIIMMU TPAKTUYECKON TMOJATOTOBKM O0OydYarolmuxcsi, TaK Kak
IpeIyCMaTPUBAIOT HX YyYacTHUE B BBINOJHEHUU OTAEIBHBIX JJIEMEHTOB paboT,
CBSI3aHHBIX ¢ OyAyIIel npodeccuoHanbHOMN 1eATeIbHOCTHIO.

CamocTtosiTenbHass paboTa CTYJEHTa pealu3yeTrcs B  CUCTEMAaTHU3alllH,
IUTAHUPOBAHUM, KOHTPOJE H PEryJIHpPOBAaHUM €ro y4eOHO-podhecCHOHATBHOM
NESTENIbHOCTH, a TakkKe B  AKTUBM3AIlMM  COOCTBEHHBIX  IO3HABATENILHO-
MBICITUTEIBHBIX JIEUCTBUIA 0€3 HEMOCPEICTBEHHOMW MOMOIIM M PYKOBOJCTBA CO
CTOpOHBI mpernogaBaTess. OCHOBHOM 1EIbI0 CAMOCTOSATEIBHON pPabOThl CTyJEHTa
ABIIsIETCS (POPMHUPOBAHUE HABBIKA CAMOCTOSITENIBHOIO MPUOOPETEHNUS, 3aKPEIUICHUS U
yrayOJleHHs TMOJYYEHHBIX 3HAHUH 10 HEKOTOPHIM HECJOXKHBIM  BOIPOCAM
TEOPETUYECKOI0 Kypca, 3aKpeIUICHUE U YIIIyOJIeHUE MOJIyY€HHbIX 3HAaHUM, YMEHUHN U
HABBIKOB BO BpeMs JICKIIUIA U TPAKTUYECKUX 3aHITHM.

9 @oHx OLEHOYHBIX CPEACTB /JJs1 TMPOBeJeHHUS] TEKYHIero KOHTPOJIA
yCIIEBAE€MOCTH M MPOMEXKYTOYHOH ATTECTAIMH IO HTOraM OCBOCHHS
TUCUMILTHHBI

@®OHJT  ONEHOYHBIX CPEACTB MO  AWCHUIUIMHE  «CXEMOTEXHHKA W
MHUKPOIIPOIIECCOPHBIC YCTPOMCTBA B PAJMO-3JICKTPOHHBIX CHUCTEMax» IpeIHa3HAUYCH
JUTSL BBISIBJICHHSI M OIICHKH YPOBHSI M KadeCcTBa 3HAHUH CTYJEHTOB TO Pe3yJIbTaTam
TEKYIIETO0 KOHTPOJS ¥ TMPOMEKYTOYHOW AaTTECTAllMd 110 MTOraM OCBOCHHUS
JTYCLMIUIMHBI B BHUJE: 3a4eTa B ISATOM CEMECTpe, dK3aMeHa B IIECTOM CeMecTpe, a
TaKkKe 2K3aMeHa B CEJIbMOM CEMECTpE.

®OoH/ OIEHOYHBIX CPEJACTB JJII TEKYIIEero KOHTPOJS BKJIIOYACT: YCTHBIC
OTIPOCHI, pacUETHBIC/TOTUUECKHUE 3a7a4yu, CUTyallMOHHBIC 3a1aduu. [ oOecrieueHus
0osiee riayOOKOro OCBOSHHUS JUCITUILIMHBI (DOHJT OIEHOYHBIX CPEJICTB IO CEMECTpaM
CTPOMUTCS II0 TPHUHIMITY HAPACTAIOIMIET0 HWTOTa, HMHTETPUPYS TEMbI TEKYIIETO
ceMecTpa ¢ paHee OCBOSHHBIM MAaTEPHAIIOM.

YCTHBIN OMPOC TPOBOIUTCS HA TPAKTUYCCKUX 3aHATHIX C ICITBI0 KOHTPOJISA
YCBOCHUS TEOPETUYECKOTO MaTepraja, u3jJaraéMoro Ha Jiekiuu. [lepedeHb Bommpocos
OTIPEICISICTCS YPOBHEM IMOATOTOBKH YUCOHOW T'PYIIIBI, a TaKKe WHIUBUIYATbHBIMU
OCOOCHHOCTSIMU O0y4aronuxcsi. Takke YCTHBIA OMPOC MPOBOAMUTCS JIJIi BXOJHOTO
KOHTPOJIsS TI0 Bompocam (1. 9.4).

[IpomexxyTouHass ~ aTTeCTalsl MO  WTOTaM  OCBOCHHUS  JIUCIUTLIMHBI
«CXeMOTeXHUKAa U MUKPOTIPOIIECCOPHBIE YCTPOMCTBA» MPOBOJUTCS B BHJIC 3a4eTa B
IIATOM CEMEeCTpe, dK3aMeHa B IIIECTOM CEMECTpe, a TakKe »JK3aMeHa B CEAbMOM
cemMecTpe. DTOT BUJ TPOMEKYTOYHOM aTTeCTAllMH TO3BOJIAET OIICHUTh YpPOBEHB
OCBOCHHMSI CTYJICHTOM KOMIIETSHITNH 32 BECh MEPUOJI U3YyUCHUS TUCITUTIINHBI.
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3adeT mpeAmnoJiaraeT YCTHbIM OTBET Ha | TEOpETHUECKUU BOMIPOC, PEIICHHE
PACUETHOM/JIOTMYECKON 3aJlaud W PEIICHUE CHUTYallMOHHOM 3ajJayu M3 IepeyHs
TUMOBBIX BOIIPOCOB M 3aj1a4 11.9.6..

DK3aMeH MpeanojiaraeT YCTHBIM OTBET Ha 1 TEOpeTHYECKHi BOMPOC, PEIICHHE
PACUETHOW/JIOTMYECKON 3aJlaud W PEIICHUE CHUTYallMOHHOM 3ajayu M3 IepedHs
TUMOBBIX BOIIPOCOB M 3aj1a4 11.9.6.

DK3aMeH MpeanojiaraeT YCTHBIM OTBET Ha 1 TEOpeTHYECKHi BOMPOC, PEIICHHE
PacCUYETHOW/JIOTUYECKON 3aa4ll W PEIICHHWE CHUTYallMOHHOW 3aJadyd W3 TIEePEUHS
TUIIOBBIX BOIIPOCOB H 3ajad4 11.9.6.

Onucanue  WKaJIbl  OUEHUBAHUA,  HCHOJb3yeMOW ISl  MPOBEIACHUSA
IIPOMEXKYTOYHBIX aTTECTALMI, IIPUBEICHO B 1. 9.5.

9.1 ba/LUILHO-PEITUHIOBAs OLEHKA TEKYLIero KOHTPOJIA YCIIeBA€MOCTH H
3HAHMU CTYACHTOB

He npumensercs.

9.2 Meroanuyeckue  pPeKOMEHAAUMH 10  NPOBEACHUI0  NPOLEIYPHI
OlLlCHMBAHMS 3HAHWH, YMEHHIl W HABBIKOB W (WIH) ONBITA JesITeJIbHOCTH,
XapaKkTepu3yIMX ITanbl (OPMUPOBAHUS KOMIIeTEeHIIHI

Y CTHBIHM ONPOC OLIEHUBAETCS CIETYIONIUM 00pa3oM:

«3a4TEHO»: OOYYAIOIIUIICS JaeT OTBET HA NIOCTABJICHHBINA BOIIPOC IO CYIIECTBY
Y MIPAaBWJIBHO OTBEYAET HA YTOUHSIOIINE BOIPOCHI;

«HE 3a4TEHO»: O0YUYaOIIHNICS OTKa3bIBAETCSl OTBEYATH HA MOCTABICHHBIM
BOIPOC, MO0 OTBEYAET HAa HET'O HEBEPHO U MpU (POPMYIUPOBAHUU JTOTIOTHUTEIBHBIX
(BcrmoMoraTeIbHBIX ) BOIIPOCOB.

Pelienne pacueTHbIX 3a/1a4 OIEHUBAETCSI:

«3a4TEHO»: OOyYaroUIMiCs CaMOCTOSITEIbHO TIPABWIJIBHO pEIIaeT 3ajaauy,
aHAIM3UPYET U JaeT 0OOCHOBAHHYIO OLIEHKY MOJIYYEHHBIX PE3yJIbTAaTOB;

«HE 3a4TEHO»: 00YYaIOIIUICS OTKA3hIBAETCS OT BHITIOJTHEHUS 3aa4M I HE
CIIOCOOEH €€ PelIUTh CAMOCTOSTENIbHO, a TAK)XKE C MOMOIIbIO TPENoJaBaTes

Perienrie cuTyalimoHHBIX 3a7a4 OLICHUBACTCS:

«3a4TEHO»: OOYYAIOUIUIICS CAMOCTOATENHbHO MPABWIIBHO PEIIAET 3a/1a4y, JaeT
000CHOBaHHYIO OILIEHKY 10 UTOTY PEIICHUS;

«HE 3a4TCHO»: O0YYAIOIINICS OTKA3bIBACTCS OT BBHIMOJIHEHUS 33/1a4M WA HE
CIIOCOOEH €€ PelTuTh CAMOCTOSTENLHO, a TAKXKE C OMOIIBIO TTPETOIaBaTeNsl, a TAaKKe
MIPOAHATIN3UPOBATH, 00OCHOBATH U OLICHUTD MOTYYCHHBIC PE3YIIbTaThI.

9.3 Tembl KypcoOBBIX PadOT (IIPOEKTOB) MO JUCHUIJINHE

Tembl KypcoBbIX padbOT (IPOEKTOB) yU€OHBIM TUIAHOM HE TPETYCMOTPEHBI.
9.4 KoHTpO/IbHBIE BONPOCHI ISl TPOBEJACHUS] BXOJHOI0 KOHTPOJIA

OCTATOYHBIX 3HAHUH MO oﬁecneanammuM AUCIHHUIIJINHAM
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O6CCHC‘H/IB3}OH_II/I€ JAUCHTUITIINHBI: «BpIcmIas MaT€MaTHUKa, «CDI/ISI/IKa»,
((BJIGKTPOTCXHHKa H 3JICKTPOHUKA».

1. B 4uem 3akmrouaercs 3aKOH coxpaHeHus 3apsana? IlpuBegure mnpuMepsl

IIPOSIBJICHMSI 3aKOHA.

Cdhopmynupyiite 4eTbIpe 3aKOHA COXPaHEHUs CYILIECTBYIOIIMX B IPUPOJIE.

Yro mnpeacraBiseT cOOOM BJIEKTPOCTATHMUECKOE MOJE€ U KaK €ro MOXKHO

n300pa3uTh rpadudecku?

3anuimute, chopMmynupyite u o0bsicHuTe 3akoH KynoHa.

Kaxkue 1o Ha3bIBatOT 3JIEKTPOCTATUYECKUMHU?

Yro Takoe HanpsHKEHHOCTh E AIeKTpocTaTHYecKoro nosis?

Kakass ¢Qusmueckas BenmuuMHA  SBISETCS CHUJIOBOM  XapaKTEPUCTUKOMN

aneKTpocTarnyeckoro nosst? Hanummre ee popmyiy.

8. KakoBa cBsI3b MEXy HANPSYKEHHOCTBIO U MMOTEHIMATIOM 3JIEKTPOCTATUYECKOIO
noJa?

9. YUeMy paBHa paboTa MO NEPEMELICHUIO 3apsijia BJOJIb SKBUIIOTEHIMAIBHOM
MTOBEPXHOCTH?

10.IToHATHA 1ET0ro ¥ palOHAIBHOTO YHCEI

11.0npenenenune AEMCTBUTEIBHOTO YK CIIA

12. ApupmeTrueckue 1eUCTBUS HaJ YUCIaMHU

13.1IpubnukeHHOE 3HAYEHNE BEJIMUUHbI

14.1ToHsTHE KOPHS HATYPAJIBbHOM CTEIIEHU U3 YMCJAa U €T0 CBOKMCTBA

15.1lonsiTEe cTENMEHW C palMOHAIBHBIM mMOKa3ateneM. CBOWCTBA CTEIEHU C
paMOHAIBHBIMU MTOKA3aTENEM

16.IloHsATHE CTEIIEHU C IEUCTBUTEIILHBIM ITOKAa3aTelIeM

17.1IpeobpazoBanue anredpanyecKux BhIPAKEHUM

18.IIpeo6pa3oBanue palMOHAIIBHBIX, UPPaLMOHATIBHBIX CTEIIEHHBIX,
NOKa3aTeNIbHbBIX U JIOrapu(MUYECKUX BBIPAKEHUN

19.Buspl parimoHanIbHBIX YPaBHEHUN U HEPABEHCTB, CIIOCOOBI UX PEIICHUN

20.TTonsiTrie IPSIMOYTOJILHOM (JIEKapTOBOI) CUCTEMBbI KOOPAMHAT Ha TJIOCKOCTU U
B ITPOCTPAHCTBE

21.@opmyna pacCTOSHUAS MEXAY JBYMsI TOUKaMU

22.11onsTre Bexktopa. Monyns BekTopa. PaBeHCTBO BEKTOPOB

23.CnoXeHne BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHUCIIO

24.Pa3noeHne BEKTOpa M0 HAIIPABIICHUSIM.

25.YT101 MEXy IByMsl BEKTOpaAMHU

26.1Tpoexuus BekTopa Ha ocb. KoopanHaThl BEKTOpa

27.CoctaB 2JIeKTpUYeCKOH 1enu: (yHKIIMOHAIbHAS cCXeMa

28.MICTOYHUKH 2JEKTPUUECKON SJHEPTrUU

29.1IpreMHHKH 3JIEKTPUYECKON SHEPTUN

30.IIpuHnunuanbHas cxema IeKTPUIECKON 1enu

31.3akon OMa 7151 ydacTKa 1nenu

32.Pexxumbl pabOThI AJIEKTPUIECKOM TIeTIH

W N

Nk
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33.IlocnenoBaresbHOE U MApAIIEIBHOE COEIMHEHHE IPUEMHUKOB

34.IlepBbiit u BTOpOI 3akoHBI Kupxrodga

35.Pacuer anekTpuuecKoil IeTH ¢ UCTIONIb30BaHuEM 3aKk0HOB Kupxroda

36.MeTo1 KOHTYPHBIX TOKOB

37.Ilepemennsniit Tok. OnpeneneHue, opMbl KPUBOM, IEPUOJI, YACTOTA

38.0OCHOBHBIE TapaMETPbl CUHYCOUAIBHOTO TOKA

39.Cpennee 3HaueHUE IEPEMEHHOTO TOKA

40./leiicTByr011I€€ 3HAUEHHE IEPEMEHHOTO TOKA

41.IlpencraBiieHre NEPEMEHHOTO TOKa B CHMBOJIMYECKOM BUJIE

42 .MouHocTh 1enu ogHo¢pa3HOro NEPEMEHHOr0 TOKa

43 Tlousitue 0 MHOTO(a3HBIX cucTeMax. Tpexda3Hblil TOK

44.CoennHeHue 3B€3101

45.CoenrHeHUE TPEYTOIBHUKOM

46.MoNTHOCTh CHMMETPUYHON Tpexda3HoH 1enu

47.OCHOBBI 2JIEKTPOHMKH: 3IJIEKTPOHHO-IBIPOYHBIN IEPEXO.T U €r0 CBOMCTBA.

48.11onynpOBOAHUKOBBIE AUOABL: KIIACCU(PUKALUS, CTPYKTYpa U YCTPOICTBO.

49.11omynpOBOHUKOBBIE AMOJBI: THIIBI, KpaTKas XapaKTEepUCTHKAa U 00JiacTu
MPUMEHEHUSL.

50.bunonsipHple TpaH3UCTOPbI: Ha3HAYEHHWE, Kiaccuukaius, o0O3HAUEHUS Ha
cxemax.

51.bunonspHele TPAaH3UCTOPBI: TPUHIMUIT JEUCTBUSA, CXEMbI BKIIFOUEHUS, PEKUMBI
paboTHI.

52.1loneBbie TPaH3UCTOPHI: HA3HAUYCHHWE, Kiaccuukaius, OOO3HAUCHHS Ha
cxemax.

53.1loneBble TpPaH3UCTOPBI: MPUHLHUII pPadOThl, OCHOBHBIE XapaKTEPUCTUKH
(CTOKOBBIE U TIEPEXOAHAS XaPAKTEPUCTUKH ).

54.1ToneBble TPAH3UCTOPHI: MapaMeTphl (KPyTH3HA TIEPEXOAHON XapaKTEPUCTUKH,
nudepeHnnanbHoe CONMPOTUBICHUE CTOKA).

9.5 Onucanue mokasarejieil 1 KpUTepHEeB OLCHUBAHUS KOMIIETCHUMHA HA

PA3JMYHBIX JTAalax ux (l)OpMHpOBaHI/Iﬂ, OIMMCAaHMC IIIKAJ OHCHUBAHUA

Komnerenunn | Ilokaszarenn Kpurepun onennBanus

OLICHMBAHUS
(MHIUKATOPBI
JOCTHKEHHUS )
KOMIIETCHIINH

I aran (5-ii cemecTp)

[1K-1 U ik 3naer:

- THIIBI CUTHAJIOB, IPUMEHSIEMBIX B PAAMOTEXHUKE,
U UX XapaKTEPUCTHUKU;

- MAaTEMaTUYECKUE MOJIETN PA3IMYHBIX TUIIOB
CUTHAJIOB, TPUMEHSIEMBIX B PAJUOTEXHUKE, U UX
XapaKTEPUCTHUKHU;
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1% 01 W

- METO/Ibl aHATUTUYECKOTO MPE/ICTABICHUS
CHTHAJIOB U TIOMEX.

Ymeer:

- OLICHUBATh CIIEKTPAIbHBIE U BPEMEHHBIC
XapaKTEPUCTUKU CUTHAJIOB U IMIOMEX;

Baaneer:

- METOJAMH PAcyYeTa OCHOBHBIX XaPAKTEPUCTUK
CUTHAJIOB Pa3JIMYHBIX TUIIOB,;

- HABBIKAMHM KOMIIBIOTEPHOTO MOAEIUPOBAHUS
PaIMOTEXHUYECKUX CUTHAJIOB.

II 3Tan (6-i cemecTp)

[1K-2

1% 01 Ve

1% 01 SV

3Haer:

- TUIIBI PAJUOTEXHUYECKUX LICTICH;

- MaTeMaTUYECKUE MOJEIN PATUOTEXHUUECKUX
LICTICH;

- MPUHITUIIEI 0OPA0OTKH CUTHAJIOB B
PaIUOTEXHUYECKUX IIETISIX HA OCHOBE
AQHAJIMTUYECKUX U YUCIICHHBIX PEIICHUN;

Ymeer:

- AaHAJIM3UPOBATH OCHOBHBIC XapaKTEPUCTUKU
CUTHAJIOB U PAJIMOTEXHUYECKUX IIeNel B
po¢heCCUOHAIBHOU JIeSITEIHbHOCTH;

- OLICHMBATH BJIMSIHUE PA3IMYHBIX (PAKTOPOB Ha
(G YHKITMOHUPOBAHNE OCHOBHBIX THUIIOB
PaIUOTEXHUYECKUX TIETICH;

- pacCUYUTHIBaTh YACTOTHBIE U BPEMEHHBIC
XapaKTEPUCTUKU PATUOTEXHUYECKUX ICTICH.
Baaner:

- METOJIJaMH pacyeTa OCHOBHBIX TUIIOB
PaIUOTEXHUYECKUX LETIEH;

- HaBBIKAMHU KOMITHIOTEPHOT'O MOJICTUPOBAHUS
PaIUOTEXHUYECKUX LETIEH;

- HaBBIKAMM pacye€Ta OCHOBHBIX XapaKTEPUCTHUK
PaIMOTEXHUYECKUX LETIEH.

II1 >Tan (7-ii cemecTp)

[TK-1

[1K-2

1% 01 WS

1% Bl ST

3Haer:
- TUIIbI CUTHAJIOB, IIPUMEHSIEMBIX B PAJIMOTEXHUKE,
Y X XapaKTEPUCTHUKHU;

- MAaTEMaTUYECKUE MOJEIU PA3IMYHBIX TUIIOB
CUTHAJIOB, IPUMEHSIEMbBIX B PAIMOTEXHUKE, U UX
XapaKTEPUCTHKU;

- TUIIBI PAJUOTEXHUYECKUX LIETICH;

- MaTEeMaTUYECKUE MOAEIHN PATUOTEXHUUECKUX
LICTICH;
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- MPUHITUIIEI 0OPAOOTKH CUTHAJIOB B
PaaMOTEXHUYECKUX LIETSX HA OCHOBE
AHAJIMTUYECKUX U YHCIICHHBIX PEUICHUN;

- METO/Ibl AaHAJIMTUYECKOTO MPEACTABIICHUS
CUTHAJIOB U TIOMEX.

Ymeer:

- AaHAJIM3UPOBATH OCHOBHBIE XaPaAKTEPUCTUKU
CUTHAJIOB U PAJIMOTEXHUYECKUX IIeNeH B

PO eCCHOHATBEHOMN ACATEIBHOCTH;

- OIICHWBATH BIMSHHAC PA3TUIHBIX (PaKTOPOB HA
(GYHKIIMOHUPOBAHNE OCHOBHBIX THUIIOB
PaIUOTEXHUYECKUX LETIEH;

- OLICHUBATh CIIEKTPAJIbHBIE U BPEMECHHBIC
XapaKTEpUCTUKU CUTHAJIOB U NTOMEX;

- paccCUHUTHIBATh YACTOTHBIE U BPEMEHHBIE
XapaKTePUCTUKU PAJUOTEXHUUYECKUX LIETIEH.
Baapeer:

- METOJIAMH PAacU€Ta OCHOBHBIX XapaKTEPUCTHUK
CUTHAJIOB Pa3JIMYHbIX THUIIOB;

- METOJIaMH pacueTa OCHOBHBIX TUIIOB
PaIUOTEXHUYECKUX LETIEH;

- HaBBIKAMH KOMITBIOTEPHOT'O MOJICTUPOBAHUS
PaIMOTEXHUYECKUX 1I€TIEH U CUTHAJIOB,;

- HaBbIKAMM pacyeTa OCHOBHBIX XapaKTEPUCTHUK
PaIUOTEXHUYECKUX LIETIEH,

- METOJIAaMH OLIEHKH OCHOBHBIX XapaKTEPUCTUK
CUTHAJIOB Pa3JIMYHBIX TUIIOB;

- METOJaMH OIICHKM OCHOBHBIX XapaKTEPUCTHUK
PaIMOTEXHUYECKUX 1ETIEH.

IIIkana oueHUBAHUA NPHU MPOBEACHUM NPOMEKYTOYHON ATTECTALMHU

s 3a4era B S cemecTtpe:

Y CTHBIN OITPOC OLICHUBACTCS CIICAYIOIMIMM 00pa3oMm:

«3a4TEHOY»: 00YYaIOIIUIACA 1aeT OTBET HA MOCTABIICHHBIN BOIIPOC MO CYIIECTBY
Y MPAaBUJIBHO OTBEYAET HA YTOYHSIOLINE BOIIPOCHI;

«HE 3aUTEHO»: OOYYaloIIUWCS OTKa3bIBACTCSI OTBEYATh HAa IOCTABICHHBIM
BOIPOC, TNOO OTBEYAET HA HETO HEBEPHO U NpU (HOPMYITHUPOBAHUH JTOTIOTHUTEIBHBIX
(BcrioMoraTeabHbIX ) BOIPOCOB.

Pemenue pacueTHbIX 3a/1a4 OLICHUBAETCS:

«3a4TEHO»: OOYYaIOIIMUICS CaMOCTOSITEIbHO TIPaBUJILHO pEIIaeT 3ajauvy,
aHaJM3UPYET U JaeT 000CHOBAaHHYIO OIEHKY IMOJYYEHHBIX PE3YyJIbTATOB;

«HE 3aYTEHO»: OOYYarOIIUICS OTKA3bIBACTCS OT BBIMOJHEHMS 3aJa4d WM HE
CIOCOOEH €€ PeIIUTh CAMOCTOSITEIBFHO, a TAKXKE C TTOMOIIIBIO MPENoIaBaTesl.
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Pemenue CUTYallMOHHBIX 3a/1a4 OLCHUBACTCA:

«BauYTCHO»: 06y11a}01111/11?1051 CaMOCTOATCIIbHO IIPAaBHUJIbHO PCIIAcT 3aaady, AacT
06OCHOBaHHy1-0 OICHKY IIO UTOTY PCIICHMUA,

«HC 3a4YTCHO»: 06yqa}01um71051 OTKa3bIBACTCs OT BBLIIMOJIHCHHS 3aJa4M HWJIM HC
criocoO¢eH ee PCUINTL CaMOCTOATCIIBHO, 4 TAKIKC C IIOMOINBIO IMPCIIOAaBaTCIIAA, a TAKIKC
IMPpOaHAJIU3UPOBATD, 000CHOBAaTH U OLOCHUTD ITOJIYYCHHBIC PC3YIILTATHI.

st 3k3ameHa B 6 cemecrpe:

Y CTHBIH OIIPOC OIEHUBAETCS CICTYIOIIIM 00pa3oM:

«3a4TEHO»: 00yUYarONIUICA TaeT OTBET Ha MOCTABJICHHBIA BOMPOC MO CYIIECTBY
Y TIPAaBWJIBHO OTBEYAET HA YTOUHSIOIINE BOMPOCHL;

«HE 3aYTEHO»: OOYYalOIIMICS OTKa3bIBAETCS OTBEUYATh HA IOCTABJICHHBIM
BOIIPOC, TUOO OTBEYAET HAa HETO HEBEPHO U MPHU (POPMYITUPOBAHUU JOTOJIHUTEIBHBIX
(BcrioMoraTeIbHbIX ) BOIIPOCOB.

Peuienne pacueTHbIX 3a/1a4 OLEHUBAETCS:

«3a4TEHO»: OOYYaIOIIMICSI CaMOCTOSITEIBHO TMPaBUJILHO pelaeT 3aaady,
aHAIM3UPYET U JaeT 0OOCHOBAHHYIO OIEHKY MOJIYYEHHBIX PE3yJIbTATOB;

«HE 3a4TEHO»: OOYYaIOIIMKCA OTKa3bIBACTCSI OT BBIMIOJHEHUS 3aJa4ll WK HE
CIIOCOOEH €€ PelIuTh CAMOCTOSTENEHO, a TAK)KE C MOMOIIBIO TIPETIOjaBaTesIsl.

Peuienne cuTyalimoOHHBIX 33724 OLICHUBAETCSL:

«3a4YTEHO»: 00YYaIOIIUKCA CaMOCTOATENIBLHO MPaBUIIBHO PEIIAET 3ahady, JaeT
000CHOBAHHYIO OIIEHKY I10 UTOTY PElICHUS;

«HE 3aYTEHO»: OOYYaIOIIUICS OTKA3bIBACTCS OT BBIMOJHEHMS 3aJa4d WM HE
CIOCOOEH €€ PeIUTh CAMOCTOSITENIBHO, @ TAKXKE C TOMOUIBIO MPENOIABATENS, a TAKKE
MpOaHaIN3UPOBATh, 00OCHOBATH U OLIEHUTH MOJYYECHHBIE PE3YJIbTATHI.

st a3x3amena B 7 cemectpe.

«Omauyno» BBICTABIAETCA OO0yYarolleMycsi, IOKa3aBIIEMy BCECTOPOHHHE,
CUCTEMAaTHU3UpPOBaHHbIE, TNIyOOKHE 3HAHMS MO pPaccMaTpUBAEMOM KOMIIETEHIUH U
YMEHHE YBEPEHHO NMPUMEHATh UX Ha NPAKTHKE MPHU pPELIeHUH 3ajad, CBOOOJHOE U
paBUJIbHOE 00OCHOBAaHUE NMPUHATHIX pelieHnid. OTBeyast Ha BOIPOC, MOXKET OBICTPO
1 06€301IM00YHO TPOMILTIOCTPUPOBATH OTBET COOCTBEHHBIMU IIPUMEPaMH.

[Ipu pemiennn pacyeTHOW/IOTMYECKON 3aa4 00YJAIOIINIICS CAMOCTOSITEIIbHO
NpaBUJIBHO pelIaeT 3a7audy, 1aeT 000CHOBAHHYIO OIIEHKY UTOTaM PEILICHHUS.

[Ipn pemieHMr CUTYallMOHHOM 3aayd  OOY4YarOMIMICS CaMOCTOSATEIbHO
NPaBUIBHO PpEIIAET 3aJauvy, MCHOJIb3YeT METOJbl MMUTAMOHHOTO U YHCJIEHHOIO
MOJICJIMPOBAHUS, AaeT OOOCHOBAHHYIO OLIEHKY MTOTaM pEIIEHHS M HX CBSI3U C
COOTBETCTBYIOIIUM TEOPETHUECKUM MaTEPUATIOM.

«Xopowioy BBICTABIISIETCSI 00yYalOIIEMYyCsl, €CJIM OH TBEpJO 3HAET Marepual,
IPaMOTHO M N0 CYHIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh MOJIyYeHHbIE 3HAHUS Ha
IIPaKTUKE, HO JOIMYCKAET B OTBETE WJIM B PELICHUU 3a/1a4M HEKOTOpPHIE HETOYHOCTH,
XOpOILIO BJIAJIEET BCEM COJAEPKAHMEM, BUJIUT B3aUMOCBSI3U, HO HE BCErAa JEIaeT 3TO
CaMOCTOSITENIbHO 0€3 MOMOIIH MPENOJaBaTEs.
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[Ipu pemieHun  pacyeTHOMI/IMOTMYECKOM  3amayn  OOydaloIIuics  Npu
HE3HAYUTEIBHON MOMOIIM TMpENnoAaBaTesi MPAaBWIBHO pEIIACT 3ajady, AaeT
000CHOBaHHYIO OLICHKY UTOT'aM PEIICHUS.

[Ipu pelmieHUH CUTYalMOHHOM 3a7auyu OOYyYalOlIMKCS MPU HE3HAUYUTEIbHOMN
MIOMOIIM TpEenoAaBaTes NPaBWJIbHO pellaeT 3ajaydy, MCIOIb3YET METO/IbI
MMHTAIMOHHOTO U YHCIIEHHOTO MOZIEIUPOBAHUSA, TA€T NOCTATOYHO IMOJHYIO OLEHKY
UTOTaM PEIICHUS U UX CBA3U C COOTBETCTBYIOIIUM TEOPETUYECKHM MATEPUATIOM.

«Yooenemeopumenvnoy  BbICTaBiseTCs  OOydalIIeMycs, IOKa3aBLIEMY
dbparMeHTapHbIN, pPa3pO3HCHHBI XapaKTep 3HAHWMA, HEIOCTATOYHO NPABUIHHBIC
bopMyTUpOBKU 0A30BBIX MOHATHIN, HAPYIICHUS JOTHUECKON MOCIEA0BATEIHHOCTH B
U3JI0)KEHUHM MPOTrpaMMHOI0 Marepuajna, HO P 3TOM OH BIAJEET OCHOBHBIMU
pazzenaMu yueOHOU MPOrpaMMbl B paMKax 3aJaHHON KOMIETEHIIMH, HEOOXOIUMBbIMU
JUTSL TAJTbHEUIIIET0 00YUYEHUS U MOXKET IPUMEHSTH MOTyISHHBIC 3HAHUS 110 00pasiy B
CTaHIapTHOM curyaunu. OTBEYAET TOJBKO HAa KOHKPETHBIM BOIPOC, COEOUHSET
3HAHUS W3 Pa3HbIX pa3[eloB Kypca TOJBKO TIPU HABOJAIIMX BOIPOCAX
MpenoaaBaTels.

[Ipu pemennn pacyeTHOM/JOTUUECKON 3amaun oOydarmieMycsi TpeOyercs
HEOJHOKpAaTHas MOMOIIb NPENoJaBaTelsl MpU MPU 3TOM 3ajaya pPENIaeTCs He
IIOJIHOCTBIO.

[Ipu pemeHuu  cUTyallMOHHOM  3ajayu  oOydaromemycs  TpeOyeTcs
HEOJHOKpAaTHas MOMOILb NPEnoJaBaTessi, METOAbl MMUTAIMOHHOTO M YHCIEHHOIO
MOJICJIUPOBAHUSL  UCIIOJIB3YIOTCS  HEYBEPEHO U TOJBKO IOCHE MOJCKA30K
NpernojaBaresis, OIEHKa HWTOrOB pEHIEHUS W HUX CBSA3M C COOTBETCTBYIOLIUM
TEOPETHYECKUM MATEPHUATIOM SIBJISIETCSI HEMOJIHOM.

«HeyooenemeopumenbHoy BBICTABIAECTCS 00ydaroneMycsi, KOTOPbIA HE 3HAET
OOJBIIEl YacTH OCHOBHOTO COJIEpKaHUsl Y4YEOHOW NIporpamMMbl JTUCUHUILIUHBL B
paMKax KOMIIETEHIIUH, JOIMyCKaeT TpyOble omuOku B (HOpMYyIHPOBKAX OCHOBHBIX
MOHATUN AUCHUILUIMHBI U HE YMEET UCIIOJIb30BaTh MOJYUYCHHbIE 3HAHUS MPU PELICHUN
TUTIOBBIX MPAKTUUYECKHX 3a/1a4u. He pacKpbIThl ITyOMHA U TIOJHOTA MPU OTBETAX.

Pacuernas/moruueckast 3ajjaua He perieHa J1axke py MOMOIIIH MPETo aBaTesl.

CutyanmoHHas 3a/1a4ya He pelleHa J1ayke NPy MOMOIIY TPENo aBaTeIsl.

9.6 TunoBble KOHTPOJIbHbIC 32IaHUA JIJISl IPOBEIeHUS TEKYIIEro KOHTPOJIA
U MIPOMEKYTOYHOM aTTeCTAIIUM 10 UTOraM 00yUeHHs 1O JUCIUILINHE

IlepeyeHb THNOBBIX BONPOCOB IS TEKYLIEro KOHTPOJsS B (popMe yCTHOrO
Opoca W NpOBeJeHHUs INPOMEKYTOYHOH arrecrauuu B (opme 3adyera B 5
cemecrpe

1 OnepauuoHHBIE YCWINTENIH YCTPOMCTBO W TNpuHUUN JeWctBusA. Jlaiite
ONpENIENICHUE OINEPAlHMOHHOMY YCWIMTENH. llepeuncnure ero cBOWCTBA, YKaXKWTE
o0JacTh TPUMEHEHUS M OCOOCHHOCTH OKCIUTyaTaruu. F300pasute ycioBHOE
rpaguyeckoe 00O3HAYEHUE OINEPAlMOHHOTO YCWJIMTENS M PaCKpOMTE CMBICI
o0o3HaueHui Ha HeM. Packpoiite 0COOEHHOCTh MUTAHUS OMEPAMOHHOTO YCUIIUTENS
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U YKQXHUTE TpeebHbIe 3HaUeHUs Belu4uH. [loscHUTE, B 4eM COCTOUT 0COOEHHOCTD
DKCILTYaTallMU ONEPAMOHHBIX YCHIIUTEICH.

2. OCHOBHBIE DKCILTYaTAlIMOHHO-TEXHUYECKUE XapaKTEPUCTUKHA ONEPALMOHHBIX
ycwinrenend.  PackpoliTe INOHATHE  CIENYIOIIMX  OCHOBHBIX  XapaKTEPUCTHUK
ONEPALMOHHOIO YCWJIMTENSA: KOXPQUUUEHT YCWICHHs, 4YacTOTHAas KOppEeKUus,
BXOJIHOE COIIPOTUBIJICHUE, BBIXOJHOE COIPOTHUBIICHHE, PA3HOCTh BXOJHBIX TOKOB,
HaIIPSDKEHUE CMEIICHMS], CKOPOCTh HAPACTAHMS BBIXOJAHOIO HAINIPSDKEHUS. Y KAKUTE, B
KAKHX CIIy4asx KaXAbId U3 MEPEUHMCICHHBIX apaMETPOB ONEPALOHHOTO YCHIIUTEIIS
OKa3bIBA€T CYIIECTBEHHOE BJIMSHUE Ha pPabOTOCHOCOOHOCTh ABHAIMOHHOIO
PasodIEKTPOHHOTO 000PYIOBAHUSI.

3. (CXxeMOTeXHHKa ONEpallMOHHBIX yCWIHTENEH. ba3oBble BKIIOUEHUS
ONEpPAalMOHHBIX YCHUJIUTENEH, OCOOEHHOCTHM HX 3KCIuTyaTtauuu. MHBepTupyromumi
YCUJIMTEAb HA  ONEPAlMOHHOM  ycuiurene. HayepTure NpUHUIMIIAAIBHYIO
IEKTPUUECKYIO CXEMY, IOSCHUTE HA3HAYEHWE DJJIEMEHTOB, ONMIIUTE IPHUHIHAIL
palboThl, MOKaXKUTE MYTU MPOTEKAHUS TOKOB, 3aIIUIINTE MAaTEMAaTUYECKOE BhIPAXKEHUE
JUIsL TEOPETUYECKOro pacueta koddduuuenrta ycunenus. [lepeuncnure 1ocToMHCTBA
U HEJOCTaTKU HWHBEPTUPYIOILIErO YCWINTENsS. YKaXure o0JIacTh NPUMEHEHUs U
0COOEHHOCTH JKCILTyaTaluu.

4 CxeMOTEXHHMKA ONEpPAllMOHHBIX yCWIMTENeld. ba3oBele  BKIIFOUCHHUS
OIEPAIMOHHBIX YCHJINTENEH, 0COOEHHOCTU MX JKCIUTyaTauuu. Heumnseptupyromui
YCUJIMTEAb HA  ONEPAlMOHHOM  ycuiurene. HayepTure NpUHIMIIAAIBHYIO
DIEKTPUYECKYIO CXEMY, IOSCHUTE HA3HAYCHHE OJJIEMEHTOB, OIMIIMWTE IPUHLIAIL
paboThl, MOKAXKUTE ITyTH MPOTEKAHUSI TOKOB, 3aIUILINTE MAaTEMAaTUYECKOE BHIPAXKEHHE
JUISL TEOPETUYECKOro pacueta Koddgduunuenta ycuienus. [lepeuncinnre 10CTOMHCTBA
Y HEJOCTAaTKH HEMHHBEPTUPYIOUIETO YCHIUTENSA. YKaXUTE 00JacTh MPUMEHEHHS U
O0COOEHHOCTH AKCILTyaTaluu.

S Hurerparop Ha onepauMoHHOM ycunutene. [loscHuTe  OCHOBHOE
(GYyHKIIMOHAIbHOE Ha3HaueHWe HHTerparopa. HauepTure cxemy 3IEKTPUUYECKYIO
NPUHIUINAIBHYIO, ONUIIUTE HA3HAYEHUE IEMEHTOB U HAUEPTUTE CUTHAJ Ha BBIXOJIE
CXeMbl IpU 3aJaHHOM curHaige Ha ee Bxoxe. [lpuBeaure OCHOBHBIE
DKCILTYyaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKU ONKCBIBAEMON CXEMBI.
Ilepeuncaure NOCTOMHCTBA U HEAOCTATKH CXEMbI MHTETPATOPA HA OINEPALMOHHOM
YCUJIMTENE II0 CPAaBHEHUIO CO CXEMOM HMHTErpaTopa Ha IIaCCUBHBIX JJIEMEHTaX.
VYkaxure, B KakMX pPaJUOTEXHUYECKHX CHCTEMAaxX TPaXJAHCKOW AaBUALUH
MIPUMEHSIIOTCSI MHTETPATOPBI HA ONEPALIMOHHBIX YCUIIUTENSX.

6 OyHKIMOHAIBHBIE JIEMEHTHI U YCTPOMCTBA HA ONEPALMOHHBIX YCHIIUTEISX.
WurterpupoBanue u quddepenurponanue. [losicHuTe npuHIKNI paboThl HHTErpaTOpA.
HauepTure npyuHUMIIMAIBHYIO 3IEKTPUUYECKYIO0 cxemy RC-MHTErpatopa M MOsSCHUTE
OpyuHIMO ee paboThl. HauepTuTe NPUHIUMOUANBHYIO DJIEKTPUUYECKYIO CXEMY
MHTErparopa Ha ONEPALMOHHOM YCHUJIMTENE, MOSCHUTE HA3HAYEHHE HIIEMEHTOB,
ONMUIINTE TNPUHIUN PAaOOTHI, YKWKUTE IMYyTH TMPOTEKAHUS TOKOB. 3alMIINATE
MaTeMaTHYECKUE  BBIpAXEHUS A TepeJaToyHol  (QYyHKUMU  MHTErparopa.
[lepeuncnure JOCTOMHCTBA M HEAOCTAaTKH, YKaXKUT€ OCOOCHHOCTH JKCILTyaTalluu
pPazvo3JIEKTPOHHOTO 000PYI0BAaHUS C UHTEIPATOPAMHU CUTHAJIOB.
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7 OyHKIMOHAIBHBIE JIEMEHTBI U YCTPOMCTBA HA ONEPALMOHHBIX YCHIIUTEIISX.
WUnterpupoBanue u  auddepenunpoanue. llosgcHurte npuHmuMn  padboThI
mup¢epenumnaropa. HauepTuTe NpUHIMNMAIBHYIO JJIEKTpUYECKYI0 cxeMy RC-
muddepeHraTopa U MOsICHUTE NMPUHIMN €€ padoTel. HauepTuTe mpUHLIKIINATBHYIO
AIIEKTPUYECKYIO cxeMy TuddepeHaTopa Ha ONEPalMOHHOM YCUIIUTENE, TIOSCHUTE
Ha3HAYEHHE D3JIEMEHTOB, ONMIIUTE MPUHLUI palbOThI, YKAKUTE IMYTU IMPOTEKAHUS
TOKOB. 3amUIINTE MAaTEMaTHYECKHE BBIPAKEHUS Ul IEPENaTOYHON (YHKIMH
muddepennnaropa. llepeuncnure JAOCTOMHCTBA W HENOCTATKH,  YKAXKHUTE
0COOEHHOCTH JKCIUTyaTaluu PaIUOIEKTPOHHOT O 000opya0oBaHUs Cc
muddepeHIMaTopaMy CUTHAJIOB.

8 AHaJIOrOBBIE KOMITAPATOPHL. Y CTPOMCTBO U MPHUHIIUI ACHCTBHUS KOMIIAPaTOPOB
HampspkeHus.  Jlaiite  ompenesieHWe  aHaJOroBOMY  KOMIAparopy. 3aluIlIHuTe
MAaTeMaTHYECKYI0 MOJENb, ONMCBHIBAIOIIYIO IIPUHLHUII JEUCTBHS aAHAJIOTOBOIO
komnaparopa. M3o0pa3zure ycioBHOe rpaduueckoe 0003HAYEHHE aHaJIOr0OBOIO
KoMrapaTtopa. HauepTure ynpoUIEHHYIO CTPYKTYPHYHO 3JIEKTPHUECKYIO CXEMY
KOMITapaTopa HanpspbkeHus. ONUIINTE 3HAYEHUE 3JIEMEHTOB M IOSCHUTE IPUHLAIL
paboThl. YKaXXUTe JOCTOMHCTBA U HEJOCTATKU aHAJIOTOBBIX KOMIIAPATOPOB.

9 AmnanoroBeie komnaparopbl. Knaccudukanuss U IOpUMEHEHUE aHaJOTOBBIX
KomnaparopoB. [IpuBeanure KpaTkyio KiaccU(UKAIMIO aHAJIOTOBBIX KOMIIApaTOPOB
OPUMEHSEMbIX B aBHALIMOHHOM pPaJuO3JEKTPOHHOM obOopynoBanuu. IlpuBenure
BAPUAHThl MPUHIUIHUAIBHBIX 3JEKTPUYECKUX CXEM, B KOTOPBIX HCIOIb3YIOTCS
aHaJIOroBble KoMIapaTopbl. ONUIIUTE NPUHUHUIT pabOThl OJHOM M3 CXEM, MOSCHUTE
Ha3HAYEHUE DJIEMEHTOB, BXOASIIMX B Hee. llepeuncnure 10CTOMHCTBA U HEJOCTATKH
CXEMBI.

10 AHaJIOrOBBIE KOMIIapaTophl. DKCIUTyaTallMOHHO-TEXHUYECKUE
XapaKTEpPUCTUKHA aHAJIOTOBBIX KOMIIAPATOPOB. PacKpOWTE MOHATHE CIEIYIOLINX
OCHOBHBIX XapaKTEPUCTUK aHAJIOIOBBIX KOMIIAPAaTOPOB: COIPOTUBIIEHUE B OTKPBITOM,
BKJIFOUEHHOM  COCTOSIHUM, TOK YTEUYKM KaHayua, ObICTpOJEHCTBUE, BpeMs
NEPEKIIOYEHUSI, HOMHUHAJIbHBICE 3HAYEHHUA  [HUTAOMMX  HANOPSDKEHWHM,  TOK
noTpeOJeHUsl, MaKCUMaJIbHO JONMYCTHMOE 3HAYeHHE TOKa Yepe3 KOMMYTarTop,
JMAIa30H JOMYCTUMBIX 3HAYEHUN BXOJIHOTO (BBIXOAHOI'O) HANPSDKEHUS. Y KaKUTE, B
KAKUX CIy4asix KaXKIbli U3 IIEPEYUCIICHHBIX [TapaMETPOB aHAJIONOBOI0 KOMMYTaTOpa
OKa3blBa€T CYUIECTBEHHOE BIMSHHE Ha PpabOTOCHOCOOHOCTh ABHUALMOHHOIO
PaANOA3JIEKTPOHHOTO 000PYI0BAHHUS.

11 AnanmoroBeie KIFOYM. AHAJIOrOBBIE KIIOYM Ha TOJEBBIX TpPaH3UCTOpPax.
[losicauTe, s  4Yero  INPUMEHSIOTCS — AHAJIOrOBble  KiMroud.  Hauepture
NPUHLHANHAIBHYO JJIEKTPUYECKYIO CXEMY AaHaJOroBOrO KJIKO4Ya Ha IOJIEBOM
TpaH3UucTOope 000N CTpyKTYphl. [losicHuTe Puznyeckne mpouecchl, IpOTEKAOUIIE B
CXeME€ B MOMEHT IMEpEeKIIOUEHUs. YKaXKUTe MyTH NpoTekaHus Toka. llpuBenure
OCHOBHBIE  DKCIUTyaTallMOHHO-TEXHUYECKHE  XapaKTEPUCTUKH  IEPEUUCIIHNTE
JIOCTOMHCTBA U HEJTOCTATKHU.

12 AnanoroBeie  kmtoud. IIpocrteilline aHaloroBble KOMMYTaTOpPbl — Ha
WHTErpaJibHbIX MHKpocxeMax. llosicHuTe, s 4ero HPUMEHSIOTCS aHaJIOrOBbIE
kKoMMmyTaTopbl. M3o0pasute ycimoBHOEe rpadudeckoe 0003HAYCHHE MHUHUMYM JBYX
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TUTOB AHAJOTOBBIX KOMMYTAaTOPOB Ha HMHTErpaibHBIX MHKpocxemax. Onummre
npuHIMO paboTel J0Ooro u3 Hux. llepedncnuTe OCHOBHBIE 3KCIUTyaTallMOHHO-
TEXHUYECKUE I[apaMETpbl  AHAJIOTOBBIX KOMMYTaTOPOB HAa  MHTErPAIBHBIX
MuKkpocxemax. I[lepeunciure JOCTOMHCTBA U HEJOCTATKU. YKaXUTE€ OCOOECHHOCTH
aBUALIMOHHOTO  PAaJUO3JIEKTPOHHOTO  O0OpyAOBaHMS, B  COCTaBe KOTOPOIO
UCIIOJIB3YIOTCSl aHAJIOTOBBIE KOMMYTATOPBI.

13 Ananoro-uudpoBsie npeodpazoBarenu. [losicHuTe, ISl YEro UCMOIB3YIOTCA
aHanoro-nudposeie TmpeoOpaszoBarenu. Ilepeunciure W PackporTe OCHOBHBIC
XapaKTePUCTUKHU aHaIoTro-U(PPOBHIX npeodpazoBaTene. Haueptute
MPUHITUITHATBHYIO JJICKTPUUECKYI0 CXEeMY aHaJoro-IudpoBOro mpeodpa3oBaTesl C
napajuielibHbIM TpeoOpa3zoBanreM. PackpoiiTe Ha3HAUYCHHUE SJIEMEHTOB, MPUBEIUTE
OCHOBHBIE MaTeMaTUYECKHUE BBIPAXKEHUS W ONMUIIUTE NPUHIUI padoThl. [lepeunciure
JIOCTOMHCTBA U HEIOCTATKHU.

14 Ananoro-uudpoBsie npeodpazoBatenu. [loscHuTe sl 4ero UCMONB3YIOTCA
aHanoro-uudposeie mpeoOpaszoBarenu. [lepeuncnure M packpoilTe OCHOBHBIC
XapaKTEepPUCTUKU aHAIOrO-IU(PPOBBIX MpeodpazoBateneil. HauepTuTe CTpyKTYpHYIO
AIIEKTPUUECKYIO CXEMY aHAJIOrO-IIM(POBOTO Mpeodpa3oBaTelis ¢ MOCIe0BATEIbHBIM
npeoOpazoBarenemM. PackpoiiTe Ha3Hau€HHE OCHOBHBIX D3JIEMEHTOB CTPYKTYpPHOU
CXEMBbI U OMHUIIUTE MPUHIUT padoThl. [lepeuncinure JOCTOMHCTBA U HEAOCTATKH.

15 Hudpo-ananorossie npeodpazoparenu. [losicHuTe Ha3HAUYCHHE, IEPEUUCITUTE
U PACKpPOUTE OCHOBHBIC XapaKTEPUCTHKU aHAJOTO-LU(PPOBBIX IpeoOpazoBaTeicH.
[TosicHuTe pUHIIUI peoOpa3oBaHus HUGPOBLIX CUTHAIOB B aHAJIOTOBBIE, 3AMUIIUTE
MaTeMaTUYECKUE BBIPAXKCHUS TMOSACHSIONIUE MPUHIUN PadbOThl. YKaXUTE THUIIbI
ABUAIIMOHHOTO PaJNO3JIEKTPOHHOrO 000pyJ0oBaHus (OOPTOBOTO M HA3E€MHOIO), B
KOTOPOM HCIOJIB3YIOTCS IIU(PO-aHATIOTOBBIE ITPE0Opa30oBaTEIH.

16 Ludpo-ananorossie nmpeodpazonarenu. [loscHUTe Ha3HAYEHUE, IEPEUNUCIIUTE
U PACKpOWTE OCHOBHBIE XapaKTEPUCTHKU aHAIOTO-IIU(PPOBBIX MpeoOpa3zoBaTesei.
Hayepture mNpUHIMNUATBHYIO  DJIEKTPUUECKYI0 CXeMy  LU(]pO-aHATIOTrOBOTO
npeoOpas3oBareiisi C BECOBOM pe3ucTuBHOM Martpuiei. IloscHuTe Ha3zHaueHHE
AJIEMEHTOB, OMUIIUTE MPUHIUI paboThl. [lepeuncnnre TOCTOMHCTBA U HETOCTATKHU.

17 Hudpo-ananorossie npeodpazoBarenu. [losicHuTe Ha3HAUCHHUE, IEPEUNCTUTE
U PACKpONTE OCHOBHBIC XapaKTEPUCTHKH aHAIOTO-IIU(PPOBBIX TpeoOpa3zoBaTeieil.
Hauepture npUHIMNUATBHYIO  DJIEKTPUUECKYI0 CXeMy  [U(pO-aHATIOTOBOTO
npeoOpa3oBareisi C pe3uctuBHOM Matpulel (R-2R). lloscHuTe Ha3zHaueHHUE
AJIEMEHTOB, OMUIITUTE MPUHIIUI paboThl. [lepeunciure 10CTOMHCTBA U HEAOCTATKHU.

18 [IpeacraBnenue yucen B uUPpoBoi 5eKTpoHuke. [losicHuTe B ueM coCcTouT
CyTh JBOUYHOT'O KOJUPOBAHUSI. 3aMUIITUTE MOJUHOM, ONMUCHIBAIOIINN JTFO00E YUCTIO B
mo0oi cucreme cuucienus. [Ipencrapnenue yucen B popme ¢ PUKCUpOBAHHON U
naBaromed 3ansarod. [lepeuncnure HOCTOMHCTBA M HENOCTATKU KaXa0W (hOPMBI
npeacTaBieHus: uyncen. ONUIIMTE aIrOpuTM, C MOMOIIBIO KOTOPOTO OCYHIECTBIISIET
IIpeACTaBICHHs YrceN B (hopMmare ¢ IiaBaromiei 3anaroi. [loscHuTe, B KakoM THIIC
aBUAIIMOHHOTO  PAJAMORJIEKTPOHHOTO OOOpPYAOBAHHUS HCIOJIB3YIOTCA YHCIIAa C
(UKCUPOBAHHOM, a B KAKOM C TIJIaBAIOIIEH 3aIsITOM.

19 [Ipencrasnenne yrcen B mUPpoBoi dnekTpoHrKe. CTaHAApT MPEICTABICHUS
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yucen ¢ mnapatoiei 3ansatoil /EEE 754. TlosicHuTe, i1 Kakux 1€1€il HCHO0JIb3yeTCs
crannapt [IEEE 754, kakue BUIbI TNPEICTABICHHUS YHUCEI C IUIABAIOLICH 3amsiTon
paccMaTpUBAaKOTCS B CTaHAApTE, MOPANOK IMPEICTABICHUS YHCEN «TyAa» U
«O0paTHO», TOPSJIOK OKPYIJIEHHs 4ucen B ¢opmare ¢ IUIABAIONICH 3arsTou.
[TepeuncnuTe U pacKpoiTe OCHOBHBIE MTOJI0XKEHUS cTanapta I[EEE 754.

20 O6mme cBefeHust 0 QYHKIUAX anreOpbl Joruku. DyHKIMH U OlNepaluu.
JlaliTe MOHSATHE CIEAYIONIMM IMOHSATUAM aireOpbl JIOTUKU: TaOJuIla MCTUHHOCTH,
dbyHKIUsA, omeparop, Joruyeckas (YHKIUS OJHOM TEPEeMEHHOM, JIOTHYecKas
GyHKIHS IBYX MEPEMEHHBIX, JOTHYECKas (PYHKIUS TPEX MEPEMEHHBI, JJOTHYCCKUE
aJIeMeHTHI. Packpoiite u 3anmuimnTe OCHOBHbBIE (DYHKIIMH aareOphl JIOTUKH.

21 OcHOBHBIE 3aKOHBI W MpaBWIA alNreOpsl JIOTMKU. Packpoiite, 3anmummre u
JOKQXUTE  CIEAYyIOIIMe  3aKOHbl  aiareOpbl  JIOTUKU:  KOMMYTAaTUBHOCTH,
aCCOLMAaTHUBHOCTH, JUCTPUOYTUBHOCTH, WJIEMIIOTEHTHOCTH, OTPULIAHHS,
JIBOMICTBEHHOCTH.

22 OcHOBHBIE 3aKOHBI W TpaBWIa aldreOpsl JIOTHMKU. Packpoiite, 3amuiiure u
MPEICTaBbTE B BUE KOHEYHBIX ITU(DPOBBIX YCTPOUCTB CIEAYIONTUE MTPaBUia aareopsbl
JIOTUKU: CBEPTKH, IOJIHOIO CKJIEMBAaHUsA, HEINOJIHOIO CKieuBaHus, llopenkoro,
orepanuid ¢ KOHCTaHTaMu. PaboTy Kakaoro u3 Hu(pOBBIX YCTPOMCTB MOSCHUTE C
NOMOIUIbIO TaOIHI] HCTUHHOCTH.

23 OcHOBHBIE 3aKOHBI M TpaBWiIa aiareOpsl Joruku. Jlaiite KparTkyro
XapaKTEPUCTUKY U MEPEUUCIUTE OCHOBHBIE OTJIMYMUS CIEAYIOIIUX alre0pandyecKux
cucteM: anreOpsl JKerankuna, anredpsl Leddepa, anredpsr [Tupca. Ykaxure, kakas
U3 TPHUBEACHHBIX anreOpandyeckux CHUCTEM Haubojee MpeAnoYTUTENbHA I
MCITOJIb30BAHUS B aBHALIMOHHOM PaJHO3JIEKTPOHHOM 000PYIOBaHUHU U TIOYEMY.

24 [lepeximouarenabHble PYHKIUNA U UX KaHOHMYECKHE (HOPMBL. DIIEMEHTApPHBIE
KOHBIOHKIIMM W JU3BIOHKIMU. JlaliTe TOHATHE KOHBIOHKIMU W JUIBIOHKIIHHU.
Packpoiite TepMHH «KOHCTUTyeHTa». [loscHHTE HEOOXOAMMOCTh MPUMEHEHUS
DJIEMEHTAPHBIX KOHBIOHKIMK W JU3bIOHKIUK. [lepeunciaure TOCTOMHCTBA OT
MPUMEHEHUSI OTTMCAHHBIX BBITIE (PYHKITUH.

25 Kanonnueckre QopMmbl mepeximovarenbHbix  QyHkimii.  CoBepiieHHas
JTU3BIOHKTUBHAS (opma MpeACTaBICHUS MepekitouareabHor GyHkuuu. Onummre
MpaBUJIO Tepexoja OT TaOIUYHOU (POPMBI 3amUCH TIEPEKITIOYATEIbHOW (PYHKIIUU K
COBEpIIIEHHON NU3BIOHKTUBHON Qopme. [lpuBeaute mnpumep 3ddEeKTHBHOTO
MCITIOJIb30BAHUS COBEPIICHHON TU3bIOHKTUBHOW HOPMaIbHOU (POPMBI peICTaBICHUS
nepexsoyaTenbHol GyHKkunu. HauepTure npuHUUNHATIBHYIO 3JIEKTPUYECKYIO CXEMY
uudpoBoro ycrpoicraa.

26 Kanonnueckre @QopMbl mnepekmovarenbHbix  (QyHkiuil. CoBepllueHHas
KOHBIOHKTUBHAs (opMa MpEeJCTaBICHUSl MepeKtovareabHol ¢yHkuuu. Onuiure
MPaBWIO Tepexojia OT TaOJW4YHOM (HOPMBI 3aMUCH MEPEKIIOYaTeIbHON (PYHKIIUU K
COBEpIIICHHON KOHBIOHKTHBHOW (opme. I[IpuBenure mnpumep >ddexTUBHOTO
WCITOJIb30BAHUS COBEPIICHHON KOHBIOHKTUBHON HOPMAaJILHOUM (POPMBI MIPEICTABICHUS
nepexoyaTenbHol GyHKInU. HauepTuTe MpuHIUMHUATIBHYIO SJIEKTPUUYECKYIO CXEMY
1IM(POBOTO YCTPOICTRA.

27 O6mme TOHATHUS O MHUHMMH3AIMKA  TMEPEKIII0YaTeNbHON  (DYHKITUH.
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CkJilenBaHUE COCEHUX CJIaraeMbIX. 3alUIINTE MEPEKII0YaTeNbHYI0 (DYHKINIO ABYX
NEPEMEHHBIX U TPUMEHSS] K HEW Olepanuio CKJICHBAaHUS COCEIHUX ClIaraeMbIX
ynpoctute ee. HauepTuTe NPUHIMIHUAIBHYIO AJIEKTPUYECKYI0 CXEMYy IO
NepeKITIoYaTeNbHON (PYHKIIMHN 10 TPUMEHEHUS OTepalliy U MOCIIE.

28 O0me TOHATUS O  MHUHMMM3ALUMU  MEPEKII0YaTeNbHOM  (DYHKIIUH.
MuHuMu3anus nepeKiIovYaTebHOW (DYHKIIMM TOCPEACTBOM Jauarpammbl  Beitua-
Kapho. 3anuimre nepexitoyaTenbHy0 GyHKIHIO TPEX MEPEMEHHBIX U MPUMEHSS K
HEW OIEpalMi0 MUHHUMHU3AIMHA TOCPEICTBOM JuarpaMmbl Belua ympocture ee.
Hayepture NpUHOUNHAIBHYIO 3JEKTPUYECKYIO CXEMy IO NEpPEeKIYaTeIbHON
(GYHKIIUH 10 TPUMEHEHUS ONEPaIUU U TIOCIIe.

29 O6mme TOHATHA O MHUHUMHU3ALMK  TEPEeKITIoYaTeIbHON  (QYHKIHUU.
MuHuMH3aIUsT  TOJHOCTBIO  ONPEAENCHHBIX  IMEPEKII0YaTeNbHBIX (PYHKIHMA B
COBEPILIEHHON KOHBIOHKTUBHON HOPMAJIBHOM (popMme. 3anuIInTe MepeKIrouaTeIbHy0
GYHKIHIO TPEeX MEPEMEHHBIX M MPUMEHSISI K HEH onepalio MUHUMU3AIMKA YITPOCTUTE
ee. Haueprure NpHHIMIHAIBHYIO 3JIEKTPHUUECKYIO CXEMY IO NEPEKI0YaTeIbHOU
(GYHKIUM 10 TPUMEHEHUS ONlepalvy U MOCTe.

30 O0mme TOHATHA O MHUHUMH3ALUU  NEPEKIIOYaTeNbHON  (YHKIUH.
MuHuMH3aus NepeKIoyaTeIbHON (YHKIMM anreOpandyeckuM MpeoOpa3oBaHUEM.
3anuiuTe NEepeKIoYaTebHyl0 (YHKIUIO TPEeX NEPEMEHHBIX U NPUMEHsA K Hel
OllEpallii0  MHMHMMM3allMM  ymnpocTtuTe ee. HauepTute  NpHHIHMNHAIBHYIO
AIEKTPUUECKYIO CXEMY IO MEPEKITIYaTeIbHON (DYHKIHMH 10 TPUMEHEHUS ONepalun
U TIOCJIE.

31 O6mue TOHATHS O MHUHUMH3AUUU  [EPEKIIoYaTeIbHON  (QYHKUHUU.
MuHuMu3anusi NEepeKIoYaTeIbHOM  (YHKIMM — MOCPEACTBOM  (paKyJibTaTHBa.
3anuIInuTe MEePEeKII0YaTebHy0 (DYHKIMIO TpEX MEPEeMEHHBIX M NPHUMEHSS K Hel
olepalyi  MHHMMHM3alMd  ynpocTuTe ee. HauepTure  NpUHUMIHATIBHYIO
AIIEKTPUYECKYIO CXEMY I0 MEePEeKIIIoYaTeIbHON (YHKIIMH 10 IPUMEHEHUS Olepaluu
Y TIOCJIE.

32 IlpobnemaTrKa NpOEKTUPOBaHUS KOMOMHAIIMOHHBIX cxeM. [losicHuTe, Ha 4TO
HE0OX0MMMO oOpamarh BHUMaHUE TMIPU MPOEKTUPOBAHUU KOMOMHAIIMOHHBIX
upoBBIX cxeM. Packpoiite MOHATHE CIEIYIONIUX TEPMHUHOB: JUHAMUYECKUN PUCK
cO0sl, CTaTUYECKUH pHUCK cO0d U «roHKW». [loscHHTE OmacHOCTh (PU3NYECKUX
SABJICHUM  ONPENEJICHHBIX  BBIIICONMCAHHBIMM  TEPMHUHAMU Ha  [pUMEpax
(GyHKIHOHUPOBaHUS IU(PPOBBIX YCTPOMCTB.

33 Hemmudparopsl. [laiite ompenenenue nemmdparopy. llpuBenure Tadbauiry
UCTUHHOCTH Aemndparopa. HauepTure NpUHIMIHAIBHYIO 3JIEKTPUYECKYIO CXEMY Ha
0a3e OCHOBHBIX JIOTMYECKUX (PYHKIMM peanusyromyro (yHKIUIO Aemudparopa.
N3o00pa3zute ycioBHOe rpaduueckoe 0003HAUECHUE U PACKPONTE CyTh 0003HAUYCHMUIA.
HapammBanue paspsgHoctn  aemdparopa. HM3o0pazure  NpUHIMIHAIBHYIO
AIEKTPUYECKYIO CXEMY.

34 IlpeoOpazoBanu komoB. [laliTe ompenenenne mpeodOpa3oBaTeNt0o KOJOB.
[IpuBenure TabnMily HCTUHHOCTH JJsi mpeoOpa3oBaTens KoaoB. Hauepture
OPUHLUIUATIBHYIO 3JIEKTPUYECKYI0 CXEMYy Ha MPOCTEHINHMX HU(POBBIX 3JIEMEHTax
peanu3yroniyro  GyHKIMIO TpeoOpasoBaTens KoaoB. M3o0pasute  ycrmoBHOE
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rpadgudeckoe 0003HAYCHUE M PACKPOUTE CYyTh 0003HAYCHHA.

35 lludparopsl. Jaiite onpenenennun 1mudparopy. IlpuBenure Tabnuiry
UCTUHHOCTH Ui jAemudparopa. HadepTure NpUHIUNHUATIBHYIO SJIEKTPUUYECKYIO
CXeMy Ha TMPOCTEUIIUX UUMPPOBBIX BJIEMEHTAX PEATHU3YIOIYI0 (PYHKIUIO
nemudparopa. M3o0pasure ycioBHoOe rpaduueckoe 0003HaAUCHUE U PACKPOUTE CYTh
0003HaYEHUH.

36 MynbTuriekcopsl. Jlaiite onpenenenue MysabTUILIEKcopy. IlpuBenure
TaONMHWIly WCTUHHOCTH, OIHKCHIBAIOIIYI0 padoTy MyJbTHIUIEKCOpa. HauepTtute
MPUHITUITHATBHYIO 3JIEKTPUYECKYI0 CXEeMy Ha MPOCTEHIMX HMU(PPOBBIX 3JIEMEHTaX
peanu3yronryo (QpyHKIHIO MyibTHILIEKcopa. M300pasute ycnoBHOe Tpadudeckoe
0003HaYEHNE U PACKPOUTE CYyTh 0003HAUCHHIA.

37 JemynbpTuruiekcopsl. [laiite omnpeneneHue nemyabTUILiekcopy. IIpusenure
Ta0NHWIly WCTUHHOCTH, OIMCHIBAIOIIYI0 paboTy aemyibTHUIUIEKcopa. Haueptute
NPUHIIMITHAIBHYIO DJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTaX
peanu3yonlyo QyHKIUIO JeMylibTUILIeKcopa. M300pasute yciaoBHOe rpaduieckoe
o003HaYeHUE U PaCKpOHTE CyTh 0003HAYCHUH.

38 Cxembl cpaBHeHus. [laiiTe ompeneneHue cxeme cpaBHeHus. l[IpuBenute
TaOJMIly HCTUHHOCTH, OIMCHIBAIOIIYI0O paboTy cXxembl cpaBHeHus. Haueptute
MPUHITUITHAIBHYIO DJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIIMX IUGPOBBIX HJIEMEHTaX
peanu3yronyro (QpyHKIUIO cXxembl cpaBHeHHs. M300pasurte ycinoBHOE rpauieckoe
0003HaYeHUE U PacCKpOHTe CyTh 0003HAYCHUH.

39 OcHOBHBIE XapaKTEPUCTUKH M MapaMeTphl MHU(paTOpoB, ACMHUPPATOPOB U
cxeM cpaBHeHus. llepeunciure u packpolTe MmapameTpbl OMUCAHHBIX HUGPOBBIX
sanemMeHTOB. [losgcHUTe, Kak BIUAIOT OTMEUYEHHBIE TMapamMeTphl Ha paldoTy
aBUALIMOHHOTO PaJMO3JIEKTPOHHOTO O0OpYNOBAaHMS, B COCTaB KOTOPOTO BXOJSAT
MePEYUCIICHHBIE DJIEMEHTHI.

40 Iudpossie kommapaTopsl. Jlaiite omnpeaeneHue muppoOBOMY KOMIIapaTopy.
[IpuBenuTe TAaONMMIYy UICTUHHOCTH, OMHUCHIBAIOIIYIO paboTy ITM(POBOro KOMITaparopa.
Haueptutre mpuHIMNUATBHYIO SJEKTPUYECKYI0 CXEMYy Ha MPOCTEHUIUX HU(PPOBBIX
JIEMEHTaX peann3yronyro ¢yHkiui 1mudpoBoro kommnaparopa. KM3obpasute
yCIIOBHOE Tpaduueckoe 0003HaAYCHHE U PACKPOITE CYyTh 0003HAUCHUM.

41 Cxembl koHTposs. Jlaiite omnpeneneHue cxeme KoHTpoiis. IlpuBenute
TaONMIly WCTUHHOCTH, ONHUCHIBAIOIIYI0 padOTy CXeMbl KOHTpoisia. Haueprure
MPUHIUNHATBHYIO AJEKTPUUECKYI0 CXEMy Ha MPOCTEHIUX IU(POBBIX 3JIEMEHTaX
peanu3ynyr (QyHKIHIO cXembl KOHTpoJiss. M3o0pasute yciaoBHOE rpaduueckoe
0o003HaYeHUE U PacKpoNTe CyTh 0003HAYCHUH.

42 CymmMmaropsl. Jlaiite onpenenenne cymmaropy. [IpuBeaute kiaccudpukaiuio
CyMMAaTOpOB. 3anummre aHAJIUTUYECKOE BBIPAYKEHUSI, OTHUCHIBAIOIIIEE
(GYHKIIMOHUPOBAHKE OJHOpA3psAHOTO cymmaTopa. HadepTure NpUHIMIHUATIBLHYIO
IEKTPUUECKYIO CXEMy Ha MPOCTEHIMX MHUQPPOBBIX 3JIEMEHTaX PEaTU3YIONIyIO
GYHKIHUIO OJHOPA3psAIHOTO Ccymmatopa. M3o0pasute ycinoBHOe Tpaduueckoe
0003HauYeHNE MUKPOCXEMBbI CyMMaTOpa U PACKPOUTE CyTh 0003HAYCHUH.

43  Cymmaropel. Hcnonws3yss cXxemy 3JIEKTPUYECKYH) NPUHIUIHAIBHYIO
CymMMaropa MnapajyieJbHbIX OINEPaHI0B C MapaJUIeIbHbBIM TEPEHOCOM OIHIINUTE
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Ha3HA4YCHHE DJIEMEHTOB, 3alMIIUTE MEPEKIIoYaTeNIbHYyI0 (DYHKLIHIO M PacKpouTe
OpUHIUNI paboThl. ONUIIMTE NPUHLIMIT PAOOTHI HAKATUIMBAIOIIEr0 CyMMaTopa.

44 ApudmMeTuko-Ioruyeckue ycTpoictBa. JlaiiTe ompeneneHue U MOSICHUTE
Ha3HaueHUE apuMeTHKo-Iorudyeckoro ycrpoicrsa. IlpuBenure u  onuimTe
NepeuyeHb ONEpalii  BBIIOJHIEMBIX apUPMETHKO-JTOTHYECKUM  YCTPOMCTBOM.
N306pa3ute ycinoBHOe Tpaduueckoe 0003HAUCHHE apU(PMETHKO-IOTHYECKOrO
ycTpoiicTBa. HauepTuTe NpUHLMIHATBHYIO 3JIEKTPUUECKYH0 CXEMY, HCIOJIb3YEMYIO
JUIS HapalluBaHUA apU(PMETHKO-TIOTUYECKUX YCTPOMCTB MpHU MOCIEAOBATEIbHBIX U
napajuieIbHbIX IEPEHOCAX.

45 MatpuuHble yMHOKUTENMU. VICTIOIB3ysl CXEMY 3JIEKTPUUECKYIO CTPYKTYPHYIO
ONHMILUTE TMPUHUUII PadOTBl MHOXHUTEIBHO-CYMMUpYIOIIEro Osoka. Onummre
OpUHLIUT (YHKIIMOHUPOBAHUS MOAU(PHUIIMPOBAHHOTO ajdroputMa byra.

46 Tpurrepsl. [laiite onpenenenue tpurrepy. I[lpuBenure kiaccuukanuro
TPUITEPOB. 3anMIIUTE TaOJUIBI MCTUHHOCTH [IJII OCHOBHBIX THUIIOB TPHUITEPOB.
Hayepture NpUHLOMINAIBHYH)  AJIEKTPUYECKYH0  CXEMY, IIOCTPOECHHYK  Ha
OPOCTEHIINX JIOTMUECKUX OJJIEMEHTaX peaju3ylollylo (QYHKIHMIO KaXXIOro THIIA
TpurrepoB. M3o00pasute ycinoBHoe Trpaduyeckoe 0003HAUEHHE TPUITEPOB U
pPacKponTe CyTh 0003HAYCHUMH.

47 TaxtupoBaHue W cuHXpoHu3auus. [IpuBeaute kiaccupukanuio npodIemM
TaKTUPOBAaHMWS W METONOB HUX pemeHus. IlapameTpbl TakTOBBIX HMITYJIBCOB.
onHoazHoe u AByx(daszHoe TakTupoBaHue. JIOCTOMHCTBA W  HEJOCTaTKH
onHo(a3zHoro u IByX(azHOro TAKTUPOBAHUSI.

48 TaktupoBaHue W cuHXpoHM3alus. bioku (azoBoil aBTomoacTpoiiku Phase
Locked Loops. Vicnonb3ysi 00IIyt0 CTpPYKTypy Osioka (ha3oBOH aBTOINOJCTPOUKHU
ONMILIWTE MPUHIUI €ro (yHKIHMOHHUpOBaHUA. IlepednciuTe JOCTOMHCTBA U
HeJ0CTaTKu 0J10Ka (ha30BOM aBTOMOACTPOMKH.

49 TakTUpoBaHWE W CHHXPOHHU3AIUA. bBJIOKM aBTOMOJACTPOMKH 3aI€PKKU
TAaKTOBBIX HMITYJIbCOB. Mcrmonb3ys oOmIyl0 CTPyKTypy OJIOKa aBTONOJCTPONKHU
3aJIep’)KKM TaKTOBBIX HMITYJIbCOB OMNUIINTE NPUHIUN €ro (yHKIMOHHPOBAHMUS.
[lepeuncnure AOCTOMHCTBA U HETOCTATKHU OJI0Ka aBTOMOJICTPOMKH JUIUTEIBHOCTH.

50 JIBonunbie cueTunku. [laiiTe onpenesieHrne ABOMYHOMY CUETUUKY. 3alHIIUTE
TaOJMMIBI MCTUHHOCTU U OCHOBHBIX THUIIOB JBOWYHBIX cueTynkoB. Hauepture
NPUHIUIUAIBHYIO  JJIEKTPUYECKYI0 CXEMy, IIOCTPOEHHYK) Ha NIPOCTEHIIMX
JIOTUYECKUX BJIEMEHTaX pPean3yIollyo (yHKIHIO JBOMYHOIO cueTynka. M3o00pasute
yCIIOBHOE Tpaprueckoe 0003HaUeHHE TPUITEPOB U PACKPOUTE CyTh 0003HAYEHUH.

IlepeyeHb THNOBBIX PAaCYETHbIX M JIOTHYECKHMX 3a4a4 VISl TeKyLlero
KOHTPOJI B GopMe YCTHOIO OIPOCa U MPOBEACHUA NMPOMEKYTOUYHOM aTTeCTAMU
B (hopme 3auera B S cemecrTpe

1. HepeBeCTI/I yucCiia B MAallIMHHBIC KOJABI U ITPON3BECTH apI/I(l)MeTI/IquKI/IC
JIEUCTBUSL:

A1= - 0,10101(2)—> [A]HK, [A]I[K: [A]OK,

Ay=-0,1 101(2) — [Alnk, [Alnx, [Alok;

34



A3: - 0,100101(2) — [A]HK, [A]ﬂKa [A]QK;
A4=-0,1110010) — [Alnx, [Alnk, [Alok.

Boruncnuts cymmy A v A, €CIH Yucia MpeJCTaBIEHbI B IPSIMOM KOJIE;

Boruncnuts cymmy As v A4, €CIIH YKCIIa PECTABIEHBI B IOMOJIHUTETEHOM
KOJIE;

Boruncnuth pazHocTh A4 M A}, €CJIM YKciia TIPEICTABICHbI B IPSIMOM KOJIE;

Boruncnuth pasHoCTh A U A3z, €CJIM YKCIIa TIPEACTABICHBI B JTOMOJHUTEIHLHOM
KOJ€.

2. Onpenenuth kK03(h(}UIKMEHT TEepesayr TPaH3UCTOpa MO TOKY B CXEMe C
0OIIUM SMUTTEPOM, €Cld KOAIPHHUIIUEHT Mepejadyn 10 TOKY B CXeMe ¢ o0Ieit 6a3oit
pasen 0,95.

3. PaccuutaTts HOpMupyronmi ycunutenab Ha ocHoBe OV tuna K140V [1A ¢
koa¢¢unmentom nepeaaun KU =10, paboTaromuii Ha Harpy3Ky ¢ CONPOTUBICHUEM
Ry = 5 xOm. BxomHoe comporuBieHue He MeHee 10 kOM, BBIXOAHOE
conpotusieHue He 6osiee 100 Om. Ycunurens padoTaeT OT UCTOYHHMKA CUTHANA C
s.a.c. £~0,2 B wu BHyrpeHHUM comnpotuBieHueM R, =1 kOwm. OIueHUTH
OTHOCUTEJIbHYIO CTAaTHYECKYIO MOTPEIIHOCTh U Jpeild, MpUBEACHHBIA KO BXOIY
yewurensi, ecnu AT = 20 °C (ot 20 mo 40 °C) u HeCTaOWIBLHOCTH MCTOYHHKA
nutanus £ 10 %.

IlepeyeHbs THNOBBIX CHTYAHOHHBIX 32424 JIA TEKYLIEro KOHTpPOJA B
(popMe yCTHOrO ompoca M NpPOBeACHUS NMPOMEKYTOYHON aTrrecTauuu B (popme
3a4yera B S cemecrTpe
1. Iloctpouth BpEMEHHYI JuarpamMmy paboTbl CXEMbl I@pH  3aJaHHOU

MOCJIEI0BATEIbHOCTH HW3MEHEHHI curHainoB Z,Y,X Ha Bxojax. Omnpenenutsb
3aIEPKKY TIEPEKIIOYEHUs] CUTHAJIA [ IIPU COOTHOLIEHHUH 3aACPIKEK KaKIOIro
snementa ;% = 2130,

2. Tloctpoutrh BpEeMEHHYIO JAuarpaMMy pabOThl CXE€Mbl MpU  33JaHHOU
ITOCJIEA0BATEILHOCTH HW3MEHEHUN curHainoB A4,B8,C,D Ha Bxopmax. OnpeneivTb
3aIEPKKY TEPEKIIFOYEHUSI BBIXOJHOTO CHUTHAJIA NPU 3aJaHHBIX 3aJepiKKaX
DJIEMEHTOB.

3. PeanmuzoBare Ha gpemmgpatopax D2 4E  ¢ysxuuio  F(X1,X0) or nByx
[IEPEMEHHBIX

IlepeyeHb THNOBBIX BONPOCOB /ISl TEKYLIEr0 KOHTPOJIA B (popMe YCTHOIO
Onpoca W NPOBeJeHUS MPOMEKYTOUYHON arrecTauuMd B (opme 3K3amMeHa B 6
cemecrpe

1 Kmaccudukanus nporeccopoB. [laiiTe onpeseneHne CaeayOmuM OCHOBHBIM
TEPMHUHAM: [MPOLECCOpP, LEHTPAJIbHBIM MPOLECCOP, HHTEPHPETALUS IMPOTPAMM.
[IpuBenuTe KIaccuUKAIMIO MPOLIECCOPOB MO CJIEAYIOIIMM IapaMeTpam: IIo
BBITIOTHSIEMBIM (DYHKITUSIM U 00JIACTSIM TIPUMEHEHHUS; TI0 TTOJTHOTE BBIUUCIUTEIIBHOTO
A7ipa; MO Pa3psAHOCTHU sijipa. PackpoilTe KakIblil MyHKT KJIacCU(UKAIUU, YKAKUTE
JOCTOMHCTBA U HEOCTATKHU.

2 Knaccudukarusi mporeccopoB. [laiiTe onpenesieHUe CIEIYIOMMUM OCHOBHBIM
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TEPMHHAM: apXUTEKTypa BBIUMCIUTEILHOW MalMHBI, HHTEpdeiic, sapo. [Ipuseaure
KJIACCU(UKALMIO IPOLECCOPOB IO CIEAYIOIIMM IapaMerpam: I0 apXUTEKType
mpoleccopa; IO CHCTEME€  KOMAaHJ; [0  YPOBHIO  paclapauleIMBaHHUs
BBIUMCIIUTENBLHOrO Ipouecca. PackpoliTe KakIplii MyHKT KJIacCU(PHUKAIUH, YKaKUTE
JIOCTOMHCTBA U HEJTOCTATKHU.

3 CocTaB MHUKpPONPOLECCOPHOM cucTeMbl. Mcmonp3ys PHUCYHOK C THUIIOBOM
CTPYKTYPOH MHUKPOIPOLECCOPHOM CHCTEMBI MEPEUUCIUTE €€ COCTAaB M IOSICHUTE
Ha3HAYEHUE KAXKJIOr0 dJIEMEHTa CUCTEMBI. [lepeuncinre TOCTOMHCTBA U HETOCTATKU
MUKPOTIPOILIECCOPHOI CUCTEMBI, N300paKEHHON Ha PUCYHKE.

4 OYHKIIMOHMPOBAHWE MHKPOIPOLECCOPHON cUCTEMBI. MCIonb3ysi pUCYHOK C
QJITOPUTMOM BBITIOJIHEHHS IPOLIECCOPOM KOMAH/I IPOrpaMMBbl OIUILIUTE TPUHIUI €r0
¢bynkiuonrpoBanus. ONMUIINTE HAa3HAYEHUE BCEX SJIEMEHTOB, MPECTABICHHBIX Ha
PHUCYHKE.

S OYHKIMOHUPOBAHUE MHUKPOIIPOLIECCOPHON CHUCTEMBI. JlalTe ormpeneneHue
CJIEYIOIIMM OCHOBHBIM TEpMHUHAM: MOANpPOrpaMma, accemOiep, acceMOIMpOBaHHUE,
KOMIIWJSILMSA ~ [POrpaMMBbl,  TpaHCILSIOMSA  OporpaMMbl.  Onummre  NPUHLMIT
(YHKIIMOHUPOBAHUS aJITOPUTMa BbI30Ba U BBITIOJHEHUSI IOANPOTrPaMMBI.

6 OyHKIMOHUPOBAaHUE MUKPONPOLECCOPHON cucTeMbl. Jlaiite ompeaeieHne
CIIEYIOIIMM OCHOBHBIM TE€pPMHHAM: IpepbIBaHUE, (iar, uckiaroueHue. Onuimure
OPUHLUI (PYHKIIMOHUPOBAHUS aAIropuTMa (PYHKIMOHHPOBAHUS Ipolieccopa IpH
00paboTKe npephIBaHUS.

7 Untepdeiicel MukpomnporeccopHbix cucteM. Wurepdevic Serial Advanced
Technology Attachment 3 (SATA-3). Onummte 0cOOEHHOCTH MHTEpdeica. YKaxuTe
o0nacTh ero npuMeHeHus. llepeuncianTe 10CTOMHCTBA U HETOCTATKHU.

8 Uutepdelicel  Mukponpoueccopubix  cucreM. HWHrepdeiic  Peripheral
components interconnect Express (PCI — E 3.0). Onummrte 0COOCHHOCTH
uHTepdeiica. Ykaxute o0yacTb ero mpuMmeHeHus. llepeunciauTe MOCTOMHCTBA U
HEJOCTATKHU.

9 OCHOBHBIE 3KCIUTYyaTallHOHHO-TEXHUYECKHE XApAaKTEPUCTHKU MPOLECCOPHBIX
cucteM. JlailTe KpaTKyr0 XapaKTepUCTUKY OCHOBHBIM JKCILIATAlMOHHO-TEXHUYECKUM
XapaKTEPUCTUKAM IPOLECCOPHBIX CUCTEM (MUKPOAPXUTEKTypa sipa MPOLECCOPHOU
CUCTEMBI, TEXHOJOTMYECKUH MPOLECC, KOJIMYECTBO SAEpP, TAKTOBAas 4YacToTa,
TEpPMOIIAKET, Keul-naMATh). [loscHUTE UX BIUSHUE HAa OOILIYIO0 MPOU3BOIUTEIBHOCTD
IIPOLIECCOPHON CHCTEMBI, IEPEUUCIUTE AOCTOMHCTBA W HENOCTATKH, IPUBEINTE
YUCJICHHbIE 3HAYEHUS.

10 CoctaB u mnpuHUMIO (YHKIUOHUPOBAHUS MYJIbTHSACPHBIX MPOLECCOPOB
bupmbl  Intel. Wcnonb3yss PUCYHOK C YHPOIIEHHOW CXEMOM 3IIEKTPUYECKOU
CTPYKTYpPHOW MHOTOSIIEPHOTO MPOLECCOpPa ONUIIMTE HA3HAYEHUE DJIEMEHTOB,
BXOJSIIUX B cxemy. KpaTko onumnTe npuHIuUI €€ padoThl.

11 O6mwme cBeneHus: 0 COBPEMEHHBIX MUKPOKOHTPOJUIEpaxX. Y KaKUTE OCHOBHOE
OTJIMYME MHKPOKOHTpOJIepa OT MHKporpoueccopa. [IpuBeaurte kiaccu@ukanuio
MUKPOKOHTPOJUIEPOB 0 PA3PATHOCTU UX apU(PMETHUECKUX U MHAEKCHBIX PETHCTPOB,
a TaK)Ke M0 TEXHOJIOTMYecKoMy npoueccy. [lepeuncinre 10CTOMHCTBA U HEOCTATKA
MUKPOKOHTpOJulepoB.  IIpuBenure mnpumep  MapkMpoBKM 16 paspsiaHOro
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MUKPOKOHTPOJUIEPa OTEYECTBEHHOTO U 3apyOEKHOT0 MPOU3BO/ICTBA.

12 [onynsipHbie ceMeincTBa MUKPOKOHTPOJIIEPOB, BBIIMTYCKaeMBbIX
OTEUECTBEHHOM U 3apyOeKHOW MPOMBINIIEHHOCTHIO. [lepeunciiure OCHOBHBIX
OTEUECTBEHHBIX M 3apyOEKHBIX MPOU3BOIUTENICH MUKPOKOHTPOJIJIEPOB. YKaKUTE
OCHOBHBIC OTJIMYMS JABYX JIIOOBIX MUKPOKOHTPOJUIEPOB (OJJHOTO OTEYECTBEHHOIO U
OJIHOTO 3apy0OekHoro). [lepeuncianTe ux JOCTOMHCTBA U HEAOCTATKH.

13 MonynbHbId MPUHIUIT TOCTPOEHUS MHUKPOKOHTpOJUIepoB. Vcmomnb3ys
PUCYHOK,  TIOSICHUT€  CYIIHOCTh  MOJYJBHOTO  MPUHIMIA  MOCTPOCHHS
MUKpPOKOHTpOJUIepoB. llosicHUTE Ha3HaueHHE KaKIOro 3JIEMEHTA, BXOJIAIIEIO B
cxemy. [IpuBeauTe OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKH MUKPOKOHTPOJUIEPHBIX
YCTPOWCTB.

14 IIpoueccopHoe siApO MUKpPOKOHTposuiepa. llepeuucnure Tpu OCHOBHBIC
COCTAaBIISIIONIME TEXHUYECKOTO  PEIICHUs, UCHOJb3yeMble IMPU  MOCTPOCHUU
MPOLIECCOPHOTO  fAJipa MHUKpOKOHTposuiepa. [losicHuTe, 4YTO MOHMMAETCs TMOJ
MIPOU3BOJIUTEIIBHOCTBIO MHUKPOKOHTPOJUIEPA M KaK OHA CBS3aHA C ApXUTEKTYPOu
Ipoleccopa U 4acTOTOM KBapLieBOro pe30HaTopa.

15 Pe3uneHTHas maMsTh MUKPOKOHTpoJUiepa. JlaliTe KpaTKyl0 XapaKTEPUCTUKY
MOCTOSIHHBIM 3alIOMUHAIONIMM yCTPOMCTBAM pa3IMYHbIX TUIOB. lIpuBenure wux
JIOCTOMHCTBA U HEIOCTATKHU.

16 Apxutektypa KoHTposuiepa cemeiictBa i8051. Ilepeunciure OCHOBHBIE
amnmnapaTHble 0COOCHHOCTH KOHTpoJuiepa cemeiictBa i8051. [laiiTe mosicHeHUe MO
KKJIOMY MIEPEYUCIICHHOMY MYHKTY.

17 Ucnionb3yst CTPYKTYpHYIO cXeMy KOHTpoiuiepa cemerctBa 8051 onumure
Ha3HAYEHUE AJIEMEHTOB BXOIAIMMX B cxeMmy. KpaTko omuimmTe NpUHLUN paOOThI
KOHTPOJIJIEpA B PEKUME BBITIOJIHEHUSI OCHOBHOM MTPOTPAMMBI.

18 Apxutektypa koHTpoiuiepa cemeiictBa i8051. Opranuzanus mnamsatu
KoHTpoJuiepa. [loscHuTe OCOOEHHOCTM  BKIIIOUEHHS]  OJHOKPUCTAIBHOTO |
PACIIMPEHHOI0 PEXMMA MCIOJIb30BaHUS NaMATH KOHTpoJuiepa. VMcronbs3ys pucyHKu
C pacmpeieleHMEM TMaMsITH KOHTpoiuiepa cemeiictBa (8051 wu  crpykTypoii
BHYTPEHHEW MaMsATH JAHHBIX, JaWTe€ MOACHEHUS IO TNOBOAY €€ OpraHu3alu H
crioco0oB ajipecanun

19 Ilpouieccopnoe  saapo  koHTposuiepa cemeiictBa i8051. Hauepture
MpPOTrPaMMHO-JIOTHYECKYI0O MOJIeNIb  KOHTposuiepa cemeiictBa i8051. Omnumure
Ha3HAUYEHHUE KaXKJOr0 pPErucTpa M MEepeYUCIIMTEe Ha3HaueHHe (JaroB perucTpos.
[IpuBenute mpumep mporpamMm Ha si3bike AccemOiiepa, 00€CTIEYMBAIONIUX 3aIUCh
nH(pOpMaIu BO BCE MEPEUNUCIICHHBIC PETUCTPHI.

20 Cucrtema mpeppiBanui  KoHTposuiepa cemercrBa (8051, IlosicHute
Ha3HaueHue npepbpiBanuil. J[laiite cormacHo ['OCT omnpeneneHne TepMUHY
«mpepbiBaHuey. Kpatko oxapakTepusyiTe CUCTEMY MPEpPHIBAHUM, UCIOJIB3YEMYIO B
KoHTpoJuiepax cemerictBa i8051. Ilepeuncnaure perucTpnl, KOTOPbIE OOCITYKHUBAIOT
paboTy CHCTEMBI IPEPHIBAHUN M YKAXKUTE B HUX (iIarv, NU3MEHEHUSI KOTOPBIX BIUSCT
Ha paboTy MpepbIBaHUM.
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21 Ioptel BBOJa/BbIBOJAa KOHTposuiepa cemeictBa i8051. Jlaiite o0uryio
XapaKTEepUCTUKY MOpTaM BBOAA BbiBoAA. llepedncinure NONMOJHUTENbHBIE (DYHKIIUH,
KOTOPBIE BBIMOJHSAOT TOPTHI BBOAA BbIBOAA KOHTpoJuiepa i8051.

22 Taitmepsl koHTposuiepa cemeiictBa i8051. Ilepeuncnure pexuMbl pabOTHI
TailMEpOB U KPaTKO TMOSICHUTE MNPUHLUIN UX (YHKIMOHUPOBAHUS B KAXKIOM U3
MIEPEYUCIIEHHBIX PEKUMOB.

23 Knaccudukanus uHTEpPEHCHBIX MUKPONPOLECCOPHBIX cucteM. llosicHuTe,
YTO TOHMMAETCS IOJ pealu3alieil B3auMOJECUCTBUS MEXKIY JJIEMEHTAMMU
MUKPOIIPOILIECCOPHOTO ycTpoiicTBa. [lepeuncnnre OCHOBHbBIE 3JIeMEHTHI HHTEpdeiica
Y PaCKpOMTE UX.

24 Knaccuduxkaiuss HHTep(HEHCHBIX MHKPOIPOLECCOPHBIX cucTeM. [IpuBenute
KJIacCUPUKALMI0 UHTEP(ENCHBIX MHUKPOIPOLIECCOPHBIX CHCTEM MO KOHGUTYpaluu
cBsizell Mexay oObekTamu. Mcmonp3ys 0OOOIIEHHBIE CTPYKTYPHBIE —CXEMBI
uHTEepPEHCOB PACKpPOWTE MNPUHIHUI (DYHKIIMOHMPOBAHUSA KaXIOro U3 HUX,
NIEPEUYNCINTE JOCTOMHCTBA U HEAOCTATKH MPUCYIINE UM.

25 Knaccudukanuss mHTep(ENHCHBIX MUKPOIPOLECCOPHBIX cucteM. [IpuBenute
KJIACCU(PUKALUIO  UHTEP(PEUCHBIX  MHUKPOINPOLIECCOPHBIX  CUCTEM MO  THUIY
nepenaBaeMoil nadopmanuu. Ilepeuncnure, npuBegUTE NPUMEPHI, UCIIOJIB3YEMBIX B
HacToslee Bpems uHTep(delcoB nepenayn AaHHbIX. [lepednciauTe HOCTOMHCTBA U
HEJOCTaTKU npucymue uM. OTIENbHO B KaXJIOW rpynme BbACINUTE HHTEPEHCH
nepeaavn JaHHbIX TPUMEHSIEMbIE B TPaXKIaHCKON aBUALlUU.

26 Knaccudukanus nHTepelCHBIX MHUKpPOIPOLIECCOPHBIX cucTeM. lIpuBenute
KJaccu(UKanuo HMHTEPPEHCHBIX MHKPOIPOLIECCOPHBIX CHUCTEM I0: PEKUMAM
nepeiavn JaHHbIX U MO crnocobaM oOMeHa uHpopmanueil. PackpoiTe 31eMeHTHI,
BXOJSIIME B KIACCU(DUKALUIO MPUBEIUTE MPUMEPHI CTPYKTYpP KOIOBOWU IMOCBUIKH,
NEepPEeUncInTe JAOCTOMHCTBA M HeAocTaTku. [loscHUTe OCOOEHHOCTM NPUMEHEHUs
OINKCaHHBIX UHTEP(HENCOB B paJHOIIEKTPOHHBIX CUCTEMAaX IPakJaHCKOM aBHallUU

27 lllunnasie dhopmupoBarenu. Jlaiite ompeneneHue, MOSCHUTE HAa3HAYCHHUE U
o01acTh MpUMEHEHUs! IUHHBIX (opMmupoBateneil. Vcnonb3ys MOSCHAIOUIYIO CXeMy
AIIEKTPUYECKYI0  MPUHIUNHAIBHYIO  IIMHHOTO  (popMmupoBaTens,  pacKpoire
Ha3HA4YeHHE DJIEMEHTOB, BXOJSIIMX B HEE W ONUIINTE MPUHIMUI €€ padoThI.
N300pazure ycinoBHOe rpaduueckoe 00O3HAUYEHHE MHUKPOCXEMbl HIMHHOIO
dopMupoBarens, TMOSCHUTE Ha3HaueHUWe e BbIBOAOB. [lpuBeautre mnpumep
MapKUpOBKM  MHUKPOCXEM  IIMHHBIX  (OpPMHUpOBATENE  OTEYECTBEHHOIO U
3apyOeKHOTO MPOU3BOJICTRA.

28 IlapannensHble anantepsbl. JlaliTe ompeneneHue, MOSCHUTE HAa3HAYCHHUE H
00JaCTh MPUMEHEHHMSI MMapaUIeNbHbIX aganTepoB. Mcrnonb3ys cxeMy 3JIeKTPUUYECKYIO
CTpykTypHyto  MukpocxemMbl ~ KP580BB55A, moscHuTe npuHOMO — paOOTHI
napajuienbHo-nepudepuinHoro aganrepa. Ilepeuncnure ee OCHOBHBIE
xapakTepucTuku. JlaiiTe KpaTKyio XapaKTepUCTHKY OCHOBHBIM pEXUMaM pabOThI
napajuieIbHO-TIepUPEepUnHOro afanTepa.

29 Unrepdetic SPI, Serial Peripheral Interface — CUHXpOHHBIA NYTUIEKCHBIN
TPEXMpoBOAHBIA  uHTepdeiic. HaszHauenume wuHTEpdeiica, €ro TEXHUUYECKHE
XapaKTepUCTHUKU W 00JacTh MNpUMEHeHHus. Mcmonb3ys cXxeMy 5SJIeKTPHUYECKYIO
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(GYHKIIMOHATBHYIO OOMEHa JaHHBIMU MEXAY MOJYJISAMH TMOSICHUTE Ha3HauCHUE
AJIEMEHTOB, BXOJAIIMX B ATy CXEMY M ONUIIMTE NpUHIMN padoTel. [lepeunciure
JIOCTOMHCTBA M HepoctaTku uHTepdeiica SPI. Mcnonb3ysi cXeMbl 3JIEKTpUUYECKHE
(GyHKUIHMOHATIBHBIE MOSICHUTE OCOOCHHOCTU MOJAKIIOYEHHS] HECKOJIbKUX YCTPOWCTB C
UCIIOJIb30BaHUEM uHTepdeiica SPI.

30 JIByXnpoBoaHbIi MHTEPQENC ¢ MOCIEN0BATENLHON Tepenadeil nanubx I°C,
Inter  Integrated  Circuit. Ha3nauenue  wuHTEepdeiica, ero TEXHUYECKUE
XapaKTepUCTHKU W 00JacTh MpHUMEHEHHUsA. MCmonb3ys cXxemMy 53IEeKTPHUYECKYIO
(GYHKIIMOHATBHYI0O OOMEHa JaHHBIMH MEXAYy YCTPOMCTBAMH OIHWIIUTE MPUHIUI
opranusanuu uHrepdeiica [FC. Hcnons3ys pPUCYHKH C OIIOpAMH  CUTHAJIOB
c()OPMHUPOBAHHBIX B COOTBETCTBUM C HPOTOKONOM [°C ONUIIMTE IPHUHLMIL
¢byHkimonupoBanus uHTepdeiica. [lepeuncianre TOCTOMHCTBA M HEJOCTAaTKU
untepdetica FC.

31 CxeMbl 00ciyXuBaHus TpepbIiBaHUN. ONUIIKWTE MPUHIIMIT TPOrPAMMHOTO U
anmnapaTHoOro ornpoca UCTOYHUKOB IpepbiBaHui. ONUIINTE Ha3HAYEHUE KOHTPOJUIEpa
npepbiBanuid. [losicauTe npuHIUn GyHKIMOHUPOBAHUS KOHTPOJUIEpA MPEPHIBAHU B
peKUMax: BJIOXEHHBIX TMPEPbIBAHUM ¢  (QUKCUPOBAHHBIMH  MPUOPUTETAMH,
IPEPHIBAHUSA C  LUKIMYECKUMU [PUOPUTETAMH, MACKUPOBAHUE  3aIIPOCOB.
Ilepeunciaure JOCTOMHCTBA U HEXOCTATKU KAKIOI'0 U3 OIIMCAHHBIX PEKUMOB.

32 KoHTposuiepsl OpsIMOTO JOCTyna K mnamMaTth. Ha3HaueHue, BBITOJbI,
HaOJIoJaeMble OT peaiu3aluid B MHUKPONPOLECCOPHON CHCTEME peXUMa MPSIMOro
noctyna K namsith. Mcnonb3ys oO0OIIEHHYIO CXeMY 3JIEKTPUUYECKYIO0 CTPYKTYPHYIO
B3aMMOJICUCTBUS MAMATH M BHEIIHETO YCTPOWCTBA B PEXHUME IMPAMOrO JOCTyNa K
naMATH ONUIIUTE €€ MpUHIUN padoTel. llepedncnure NJOCTOMHCTBA U HENOCTATKU
peX’UMa MPSAMOTO TOCTyNA K MaMSATH.

33 [lpuniunel 0OpabOTKH CUTHAIOB B IU(pOBBIX cuctemax. llepeunciure
NpPEeUMYIeCTBA W HEJOCTaTKu LU(PpOBON 0OpaOOTKM CHUTHAJOB. 3alMIINUTE
yYpaBHEHHUs, ONUCHIBAIOIIKME Oa30Bble OINEpaly, HCIOIb3yeMble B aJIropuTMax
udpoBoit 00paboTku curHaioB. IloscHuTe Ha3HAYEHHE MEPEMEHHBIX, BXOISIINUX B
HUX U paCKpoiTe PU3MUECKHUI CMBICT.

IlepeyeHb THNOBBLIX PACYETHBIX M JIOTHYECKHX 327a4 JJsl TeKYIIero
KOHTPOJIs1 B GopMe YCTHOT0 ONPOCAa U MPOBeIeHUs MPOMEKYTOUYHOM aTTecTalun
B popMe 3Kk3ameHa B 6 cemecTpe

1. Onumure mporenypy CKauMBaHUSA yCIOBHO OECIIATHOTO MPOTPAMMHOTO
MakeTa MOJICIUPOBAHUSI MUKPOMPOLIECCOPHBIX  ycTpouctB  Keil uVision 5.
[lepeuucnure ero OCHOBHbIE BOZMOKHOCTH. OMHUILINTE MPOLIECC CO3/1aHUs TPOEKTA.

2. HUcnonb3ysa apudmMeTndeckue KOMaHbI, a TAaKXKEe KOMaHAbI NEPEChUIKH U
nopaspsiiHo  00paboTkn  MHGOPMAIMK  HAMWINKATE MpOorpaMMy Ha  SI3bIKE
AccemOnepa, oOpabaThIBAIOIIYI0 TOCTYIUBIIYI0O Ha BXOJ MPOIIECCOPHON CHUCTEMBI
uHGOPMAIIUIO TIO CAEAYIOUIeMY alroputMy (-k+n)-m.

3. Hammmure nporpamMmmy Ha s3bike AccemOiepa, 00eCIeYHBAIOLIYIO
YMHOXXEHHUE/IeTIEHNEe JIByX CHUTHAJIOB TOCTYNUBIIMX HA BXOJ MPOIECCOPHOU
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CHCTCMBHEI. HpI/I HalmMCaHnn IMporpamMmbl HGO6XOI[I/IMO y4eCTb, YTO OJHWH U3
IMMOCTYIIMBIINX CUT'HAJIOB OTpI/II_IaTeJIBHBIi’I.

IlepeyeHb THMOBBIX CHUTYALMOHHBIX 32134 JJsl TEKYyllero KOHTPOJISA B
(¢opme ycTHOro ompoca ¥ nMpoBeAeHHUs] NMPOMEKYTOYHOM aTTrecTanuu B gopme
IK3aMeHa B 6 cemecTpe

1. Hanummre nporpammy Ha s3blke AcceMOrepa, 00eCIeUHBAIOILYIO
BBIYUCJICHUE CIEIYIONIEr0 MaTEMAaTUUECKOTO BhIpaxkeHus (m + n)-8, rae m — mobdoe
nByoOaiiTHoe uucno. Ilpu HanmucaHUM TporpamMMbl  CIEIYEeT NPUACPKUBATHCS
TpeOOBaHMSI MUHUMAIBHOTO BPEMEHHU HCIIOTHEHUSI.

2. Hanumwmre nporpamMmy Ha s3blke AcceMOrepa, 00eCIeYHBAIOILYIO
pe3epBUpPOBAHUE MaMSTH Uil TPEX Pa3IMYHbIX MEPEMEHHBIX, MUMEIOUIUX pPa3HbIH
pasmep. Ilpum HanucaHuMm NOporpaMMbl YKaXKUTE HaAYalbHBIM aapec 3alucu
NEepeMEHHON He COBNAJAIONIUI C HayajloM BBIJEJIEHHOTO cermeHTa. [IpuBeneHHyI0
porpamMmy CHaOJIUTE MOSICHEHUSIMHU.

3. Hanumure nmporpammy Ha s3bike AcceMOiepa, 00ecreurnBaroIyto MepeBo/]
3aJIaHHOTO YETBIPEX3HAYHOTO YHCJIa B JBOMYHO-IECATUYHYIO cucTeMy. Kaxmoe u3
YuCceN CIAeAyeT BBIBECTH HAa CBOM TOPT KOHTposuiepa. HammcanHyro mporpammy
CHa0UTE KOMMEHTAPHUSIMU.

IIpumepHBbIA NepeyeHb BONPOCOB /ISl MPOBEJACHUS] MPOMEKYTOYHOM
arrecTauM Mo JaucHuIviuHe «CXeMOTeXHMKa M  MHKPOIPOLECCOPHbIE
ycTpoiicTBa» B popme 3K3aMeHa B 7 ceMecTpe

1 OnepanmoHHblE YCWIWTENM YCTPOMCTBO W MpUHLMNO JeicTBusd. J[laiite
OTIpeJIeJieHHe ONepallMOHHOMY ycuiuTtento. Hadepture yciaoBHoe Tpaduueckoe
0003HaYEHNE OINEPAIMOHHOTO YCUIIUTEINS U PACKPONTE CMBICT 0003HAYCHUST HA HEM.
IlepeunicnuTe OCHOBHBIE MPaBWUJIA, HUCIOJIb3YEMBIC NIPU AHAIU3E ONEPALMOHHOTO
ycuiauTeass ¢ oOpaTHOM cCBsa3pl0 W 0e3 Hee. llepeuncrnure OCHOBHBIC
DKCIUTyaTalMOHHO-TEXHOJIOTUYECKUE XAPAKTEPUCTUKU ONEPALMOHHOIO YCUIIUTENS U
MOSICHUTE HX.

2 CXxeMOTEXHHKA OIEpPalMOHHBIX ycuiuTened. ba3oBble  BKIIIOUEHUS
ONEpPalMOHHBIX YCUJIMTENIEH, OCOOCHHOCTH HUX SKCIUTyaTal[iu. 3aluIIuTe OCHOBHbBIE
MAaTeMaTHYECKUE  BBIPAXKEHHUs,  HUCIONb3yEMbIE  JUIA  aHalnM3a  OCHOBHBIX
XapaKTEepUCTUK CXEM YCTPOMCTB, COAEPKAIIMX B CBOEM COCTaBE ONEPALMOHHBIE
yewiurenu. IlosicHuTe 0COOEHHOCTH HMCHOJB30BaHHUS CXE€M O0a30BBIX BKIIOUEHHIM
OlEepalMOHHBIX  ycwinrened. Ilepeuucnure  TOCTOMHCTBA M HEIOCTaTKU
HAYEPUYEHHBIX CXEM.

3 AnanoroBele  koMmmaparopel.  [laiiTe  ompeaeneHWe ~— aHAJIOTOBOMY
komnaparopy.  [lpuBeautre  KiIacCMpUKAlMIO  AHAJIOTOBBIX  KOMIApaTOpOB
NPUMEHSEMbIX B aBHALIMOHHOM DPaJUO3JEKTPOHHOM obopynoBanuu. [lpuBenute
BAPUAHTBl CXEM DJJIEKTPUYECKUX MPUHUMUIIAAIBHBIX, B KOTOPBIX HCIOJIb3YIOTCS
aHaJIOroBble KommnapaTopbl. ONUIIKWTE NPUHIUI PabOTHl OAHON U3 CXEM, MOSICHUTE
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Ha3HA4YECHUE 3JIEMEHTOB BXOJAIIMX B Hee. llepeuncnure 1OCTOMHCTBA M HEOCTATKU
CXEMBI.

4 Ananorossle KOMITapaTOpHI. OKCIUTyaTallMOHHO-TEXHUYECKHE
XApaKTEPUCTUKU AHAJIOTOBBIX KOMIIAPATOPOB. PacKpouTe MOHATHE CIEIYIOLIUX
OCHOBHBIX XapaKTEPUCTUK aHAJIOIOBBIX KOMIIAPAaTOPOB: CONPOTUBIICHUE B OTKPBITOM,
BKJIFOUEHHOM  COCTOSIHMM; TOK YTEUYKM KaHaja; OBICTPOJEHCTBUE; BpeMs
NIEPEKIIOYEHUSI, HOMMHAJIBHBIC  3HAYEHUs  IUTAOIIAX  HAOpsDKEHWM;  TOK
NOTpeONEHUS; MAaKCUMaJIbHO JOMYCTHMOE 3HAYEHHE TOKa 4Yepe3 KOMMYTaTop;
JIMANa3oH JOMYCTUMBIX 3HAYEHUN BXOJIHOTO (BBIXOJAHOIO) HANPSDKEHUS. Y KaXHUTE, B
KAKHX CIIy4asx Ka)KIblM U3 IEPEUNCICHHBIX ITAPAMETPOB aHAJIIOTOBOIO KOMMYTaTOpa
OKa3bIBA€T CYIIECTBEHHOE BJIMSHUE Ha pPabOTOCHOCOOHOCTh ABHMALMOHHOIO
PaslodIEKTPOHHOTO 000PYIOBAHUSI.

5 AHanorosble KJIO4YM. AHAJIOrOBBIE KIIIOYM Ha TpaH3ucropax. Haueprure
CXEMBI DJIEKTPUYECKHE NPUHIMIMAIBHBIE AHAJOTOBBIX KIIIOUEH HAa II0JIEBOM
TPaH3UCTOPE C YIPABIAIOMIMM p-n  IEPEXOJOM M IIOJIEBOM TPAH3HUCTOPE C
W30JMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHaJIOM. [I0SCHMTE OCHOBHBIE OTJIMYMS
3TuX cxeM. [losicHure npuHIMO paboThl oAHOM uX cxeM. llpuBenuTe OCHOBHBIE
DKCILTyaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKH 3ToM cxeMbl. llepeuncnure ee
JIOCTOMHCTBA U HEJTOCTATKHU.

6 AHaJIOrOBBIE KJIIOYM. AHAJIOrOBBIE KIIIOYM Ha TpaH3ucropax. Haueprure
CXEMBbI DJIEKTPUYECKHME NPUHUMIIANAIBHBIE AHAJOTOBBIX KIKOYEH Ha IOJIEBOM
TPAH3UCTOPE C M30JIUMPOBAHHBIM 3aTBOPOM M HWHIAYLMPOBAaHHBIM KaHAJOM M
ounonsipsoMm Tpansuctope. [loscHuTe OCHOBHBIE OTIIMYUS 3TUX cxeM. [losicHuTe
OpUHIUO paboThl OAHOM U3 cxeM. IIpuBeauTe OCHOBHBIE HSKCIUTYyaTallHOHHO-
TEXHUYECKUE XApAKTEPUCTHUKU ITOW cXeMbl. llepeuucnaure ee HOCTOMHCTBA M
HEJIOCTaTKH.

7 Ananoro-mudpoBsie TpeoOpazoBaTenu. JlaiiTe ompeneneHUE aHaIOTO-
muppoBoMy mnpeoOpazoBarento. Ilepeuncnanre OCHOBHBIE —AKCIUTyaTallMOHHO-
TEXHUYECKHE XapaKTEePUCTUKHU aHajoro-uu@poBbIX MpeodOpas3oBareneil. Haueprute
CXEMY D3JIEKTPUUECKYIO0 MPUHIMIHAIBHYIO aHaJIOTro-IU(PpPOBOTro mpeodpa3zoBaTels ¢
napajuleIbHBIM MpeoOpa3zoBaHueM. Packpoiite Ha3HaueHUE 3JEMEHTOB, NMPUBEAUTE
OCHOBHBIE MaTEMaTUYECKUE BBIPAKEHUS, HMCIOJb3yEMbIE IS AaHAIM3a OCHOBHBIX
XapaKTePUCTHK CXEM YCTPOICTB, COIEPKALUX B CBOEM COCTaBE aHAJIOTO-IU(POBbIE
npeoOpa3oBaTeny.

8 Lludpo-ananoroBeie npeoOpazoBatenu. Jlalite onpenenenne uudpo-
aHaJoroBoMy mnpeoOpaszoBatento. Ilepeuncinre OCHOBHBIE 3KCIUTyaTallHOHHO-
TEXHUYECKUE XapaKTePUCTUKHU IM(PPO-aHAJOroBbIX MpeolOpa3zoBareneil. IloscHure
OpUHIMO TpeoOpa3oBaHuss LU(GPOBBIX CHUTHAJIOB B AHAJIOTOBbIE, 3alMIINUTE
MaTEMaTUYECKUE BBIPAKEHUS TOSICHSIONIME MPUHIHUI pabOThl. YKaXKHUTE THUIIbI
aBUAIIMOHHOTO PAJHO3IEKTPOHHOrO0 00opynoBaHus (OOpPTOBOTO W HA3€MHOT0), B
KOTOPOM HCIOJIb3YIOTCA U(PO-aHATIOTOBbIE MPeoOpa3oBaTeu.

9 IlpencraBneHue uncen B U(PPOBOH AMEKTpoHUKE. [[0SICHUTE B 4€M COCTOUT
CYTh JBOMYHOT'O KOJUPOBAHUs. 3alHILNTE MOJWHOM, OMMCHIBAIOIINM J1IF000€ YHCIIO B
060l cucteme cumcienus. llpencrasnenue yncen B ¢popMe ¢ PUKCUPOBAHHOU U
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aBaromiei 3amsTod. llepeuncnure AOCTOMHCTBA U HEJOCTATKU KaXI0W (POpMBI
npeAcTaBieHus uncen. ONUIIMTE aarOpuT™M, ¢ MOMOLIBK KOTOPOrO0 OCYLIECTBIISIET
npejcTaBiieHus uncen B opmare ¢ miaBaromieit 3ansaroil. [loscaute, B KakoM Turie
aBUALIMOHHOTO  PAJMOA3JIEKTPOHHOTO OOOpYAOBaHUS HCIONB3YIOTCA 4HCIa €
(UKCHPOBAHHOM, a B KAKOM C IJIaBAIOIIICH 3aIATOM.

10 [IpeacraBnenrie uucen B  1UdpoBoil  snekTpoHuke.  CraHmapt
MPEJICTABICHUS 4YUCeN C IulaBaromie 3ansaror [EEE 754. TlosicHuTe, IS KakuX
uener ucnosb3dyercs cranaapt [EEE 754, xakue BUAbI MPEACTABICHUS YHUCEN C
IUIaBAIOLLEH 3aMSITOW pacCMaTPUBAIOTCS B CTAHIAPTE, MOPSAOK NPEICTABICHUS YUCEI
«Tyaa» u «o0paTHO», NOPAIOK OKPYTJIEHUS YHCEN B popMate ¢ IIaBaroLIEH 3arsITOM.
[lepeunciure U packporTe OCHOBHBIE MTOJIOKEHUS cTanaapta [EEE 754.

11 Obuue cBenenust o GpyHKUUAX anreOpbl JOTUKH. DYHKIUNA U OTEpaIiH.
JlaiiTe mMOHATHE CIEIYIOIMIMM TMOHATUSAM anreOpbl JIOTUKU: Tabiuila MCTUHHOCTU;
dbyHKUUs;, omepaTop; Jorudeckas (YHKUIMS OJHOM MEepPEeMEHHOM; Jorudeckas
(GYHKIUS ABYX NMEPEMEHHBIX; JIorTnyecKkas (PyHKIUs TPEX MEPEMEHHBIX; JIOTUYECKUE
3JIeMeHThI. Packpoiite u 3anummTe OCHOBHbIE (PYHKIMU aareOpbl JIOTUKH.

12 OcHOBHBIE 3aKOHBI U MpaBuiIa anreOpsl JOruku. Packpoiite, 3anummure u
JNOK&)XUTE  CIEAYIOIIME  3aKOHbl  aireOpbl  JIOTMKU:  KOMMYTaTUBHOCTU;
aCCOLIMATHUBHOCTH; AUCTPUOYTUBHOCTH; UJEMIIOTEHTHOCTH; OTpULIAHUS;
JBOMCTBEHHOCTH; CBEPTKH; IIOJIHOIO CKJEWUBAaHHS; HEIOJIHOTO CKJICHBAaHMUS.
Haueptutre cxeMy 3JIEKTPUYECKYIO MNPUHLMIHAIBHYI0 LHPPOBOrO YCTPOWCTBA,
peaNnu3yroniero OJIMH U3 3aKOHOB alreOpbl JOTUKH.

13 Kanonnueckue QopMbl mnepeknrovarenbHbix QyHkuuid. CoeprieHHas
JTU3BIOHKTUBHAS (opMa MpEeACTaBICHUS MepeKItodareabHo (GyHkuuu. Onummre
MPaBWIO TEepexo/ia OT TaOJU4YHON (HOPMBI 3aMKCH MEPEKIIYaTeIbHON (QYHKIIUU K
COBEpILIEHHON JIHU3BIOHKTUBHON Qopme. IlpuBegute npumep 3¢pGhHEeKTUBHOTO
WCITIOJIb30BAHUSI COBEPIICHHON TU3bIOHKTUBHONW HOPMAIbHOU (POPMBI MpeICTaBICHUS
nepexouaTenbHol GpyHkunu. Hauepture NpuHIMNHAIBHYIO AJIEKTPUYECKYIO CXEMY
IM(HPOBOTO YCTPOICTBA.

14 NnTterpanbHble  MUKpOCXeMbl JemmdparopoB. Jlaiite omnpeneneHue
nemdpatopy. IlpuBenure TaOMUIy HMCTUHHOCTH HWHTETPAIbHONM MHUKPOCXEMBI
nemrdparopa. Haueprure npUHLMIMANBHYIO 3JIEKTPUUYECKYI0 CXeMy Ha 0ase
OCHOBHBIX  JIOTUYECKMX (GYHKIMNA pean3yoonyo (QyHkiuioo aemmudparopa.
N3o0pa3zute ycinoBHoe rpaduueckoe 0003HAUEHUE U PACKPONTE CyTh 0003HAUYCHUH.
[lepeunciure U pacKpoOWTE OCHOBHBIE SKCILUIyaTAlMOHHO-TEXHUYECKUE MapaMeTphl
MHTErPaIbHBIX MUKPOCXEM JICIIN(PaTOPOB.

15 NuTterpanbuble MUKpOCXEMBI ITpeoOpa3oBaieil kofoB. Jlalite onpenenenue
npeoOpazoBarento KoAoB. IlpuBenure TaOMUIy WCTUHHOCTH, OIHKCHIBAIOIIYIO
NPUHIUN (PYHKIIMOHUPOBAHUS UHTETPATBHOM MUKPOCXEMBI MPeoOpa3oBaTesis KOAOB.
HauepTuTe npuHIMNHAIBHYIO 3JEKTPUUECKYIO CXEMY Ha MPOCTEUIINX HU(GPOBBIX
AJIEMEHTaX pealu3ylollylo (QYyHKIHIO mpeoOpa3zoBatens KoaoB. HM3o0pasute
yclIoBHOE Tpaduyeckoe 0003HAUCHHE UHTETPAIbHOM MUKPOCXEMBI MpeoOpa3zoBaTeis
KOJIOB W packpoiTte cyTh o00Oo03HaueHwid. llepeuncianTe W pacKpoilTe OCHOBHBIC
IKCILTYyaTallMOHHO-TEXHUYECKHUE napameTpbl MHTErpajJbHbIX MUKPOCXEM
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npeobpaszoBaresneit KoJa0B.

16 UaTerpanbuple MHUKpocXeMmbl  mudparopoB. Jlaiite ompeneieHue
mdparopy. IlpuBenure TaOMUIy HWCTUHHOCTH HMHTETPAIBHOW MHUKPOCXEMBI
mmdparopa 2—>4. Haueptutre NPUHIMIHAIBHYIO JJIEKTPUUECKYI0 CXEMYy Ha
OPOCTEHINX IHUQPPOBBIX 3JIEMEHTAaX peanu3ymollyo (yHkuuio mudpaTopa.
N300pa3ute yciaoBHOoe Tpadudeckoe 0003HAUCHWE HWHTETPATBHOM MHUKPOCXEMBI
mmdparopa U packpoiite cyTb o0o3HaueHui. [lepeuncnure u packpoiiTe OCHOBHBIC
AKCILTYyaTAllMOHHO-TEXHUYECKHE napameTpbl MHTErPAITbHBIX MHUKPOCXEM
mudpaTopos.

17 laTerpanbHble  MUKPOCXEMBI MYJBTUILIEKCOPOB. JlaliTe ompeneleHue
MynbTUILIEKCOpY. [lpuBenuTe TaOMUIy HCTUHHOCTH, OINUCHIBAIOLIYI0 paloTy
WHTETPAJIbHON MHUKPOCXEMBl MYyJbTUIUIEKCOpa. Haueprure nOpUHIUIINAIBHYIO
ANEKTPUUECKYIO CXeMy Ha MpOCTEMIINX IUMPOBBIX BJIEMEHTAX pPEATU3YIOIIYIO
byHKUMIO MyJIbTUIUIEKCOpa. M300pasute ycinoBHOe Tpaduueckoe 0003HAUYEHUE
MHTETPAJIbHOM MHUKpPOCXEMbl MYJIbTHIUIEKCOpPAa U PAcKpoWTe CyThb 0003HAYEHMH.
[lepeunciure U pacKpoOWTE OCHOBHBIE SKCILUTyaTallMOHHO-TEXHUYECKUE MapaMeTphl
MHTErPATbHBIX MUKPOCXEM MYJIbTUILIIEKCOPOB.

18 MHTerpanbHble MUKPOCXEMBI JIEMYJIBTHIUIEKCOPOB. JlaiiTe ompenesieHue
neMynbThIiekcopy. IlpuBeauTe TaOnMily HCTUHHOCTH, OIKCHIBAIOIIYIO pPabOTy
MHTErPaJIbHOM MHUKpPOCXEMBI JIeMyJIbTHILIEKCOpa. HauepTure npuHIUNHATBHYIO
AIEKTPUUECKYIO CXEMYy Ha MPOCTEHIIMX LHU(PPOBBIX 3JIEMEHTaX PEATU3YIOIIYIO
GyHKIMIO nemynbpTUIuiekcopa. M300pasuTte ycinoBHOe rpaduyeckoe 0003Hau€HUE U
packpoiite  cyTb o00o3HaueHuii. Ilepeuncaure W packpodWTe  OCHOBHBIC
DKCILTYyaTallMOHHO-TEXHUYECKUE rapameTpbl MHTErpaJIbHbIX MHUKPOCXEM
JEMYJIBTUILIEKCOPOB.

19 NnTerpanbuble MUKPOCXEMBI CXEM cpaBHEeHUs. [laiiTe onpeneneHne cxeme
cpaBHeHusa. [lpuBeaure  TabnMIly  WMCTUHHOCTH,  ONMCHIBAIOLIYIO  PabOTy
WHTErPAJIbHOM MHUKpPOCXEMBI CXEMbl CpaBHEHUs. Hauepture nNpHHIMIHAIBHYIO
ANEKTPUUECKYIO CXEMYy Ha MPOCTEHIIMX LUPPOBBIX 3JIEMEHTaX PEATU3YIOIIYIO
dbyHKIMI0 cXxembl cpaBHeHus. M300pa3ute ycnoBHOe rpaduueckoe 0003HAYEHUE U
packpoite cyTh  oOo3HaueHuil. Ilepeunciute ©  packpodTe OCHOBHBIE
HKCILTYyaTAllMOHHO-TEXHUYECKUE TapaMeTpbl HHTErPAJbHBIX MHUKPOCXEM CXEM
CpaBHEHHUSI.

20 Unrterpasnibiple  MUKpocxeMmbl — IUGPOBBIX  KommapaTtopoB.  /[laiite
omnpenenenue uudposoMmy kommapaTtopy. IlpuBenure TabaMIly HMCTUHHOCTH,
OINHKCHIBAIONIYI0 paboTy 1udpoBoro kommapatopa. HauepTuTe npuHIUNHAIBHYIO
AIIEKTPUYECKYI0 CXEMy Ha MpOCTEHIIMX LU(PPOBBIX 3JIEMEHTaX PpPEeaTU3yIoIIyIo
¢ynkuio  uudpoBoro kommaparopa. M3o0pasure  ycioBHOe —rpaduueckoe
0003HaUYE€HHUE HMHTETPATBbHOM MHUKpPOCXEMbI LHU(POBOro KOMIapaTropa M pacKpouTe
cyTb oOo3HaueHuil. Ilepeuucnure u packpoilTe OCHOBHBIE OSKCILTyaTallMOHHO-
TEXHUUYECKUE apaMeTpbl MHTETPAIbHBIX MUKPOCXEM HHU(PPOBBIX KOMIApaTOPOB.

21 nTerpanibHble MHUKPOCXEMBI ~ cymMMaropoB. Jlaiite  ompezneneHue
cymmaropy. IlpuBeaure kinaccupuKkaluoo CyMMaToOpoB. 3alMIIUTE aHATUTHYECKOE
BBIPOKEHHUSI, OIHUCHIBAKOIIEe (PYHKIIMOHUPOBAHUE OJHOPA3PSIHOIO CyMMaropa.
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HaueptuTe nmpUHIMNUAIBHYIO AJIEKTPUYECKYIO CXEMY Ha MPOCTEHIIMX HUPPOBBIX
AJIIEMEHTaX pealn3yronlylo (GYHKIHUIO OJHOpa3psAHOro cymmaropa. M3o0Opasute
yClIOBHOE rpaduyeckoe 0003HAUEHHE MHUKPOCXEMBbl CyMMAaropa U PacKpouTe CyTh
0003HaYEHUH.

22 UHTerpalibHble MUKPOCXEMBI apu(PMETHKO-IIOTHUYECKUX YCTPOUCTB. Jlaiite
ONpEJIeiCHHEe U TOSICHUTE Ha3HAYeHHEe apu(pMETUKO-JOTUYECKOIO YCTPOUCTBA.
[IpuBequTe ¥ ONUIIMTE TMEpPEYEHb OINepaluid  BBINOJHAEMBIX apUPMETUKO-
JOTHYECKHM ycTpoiicTBOM. HM3o00pa3ute ycinoBHOe Trpaduyeckoe 0003HAUCHHE
apu(pMeTHKO-IOrnuecKoro ycTpoiictBa. I[lepeuncnure U packpoWTe OCHOBHBIE
DKCIUTYaTallMOHHO-TEXHUYECKUE IapaMeTpbl MHTETPaIbHBIX MHKPOCXEM
apu(pMeTUKO-TOTHUECKUX YCTPOUCTB.

23 Tpurrepsl. [Jlaiite ompenenenue tpurrepy. llpuBenute kmaccudukaimio
TPUITEPOB. 3amuIIUTe TAOMUIBI HUCTUHHOCTH MJIi OCHOBHBIX THIIOB TPUTTEPOB.
HauepTuTe NOpUHIMIUATIBHYIO  JJIEKTPUYECKYID  CXEMY, [OCTPOEHHYIO  Ha
OPOCTEHIINX JIOTMUECKUX OJJIEMEHTaX peaju3ylollylo (QYHKIHMIO KaXXIOro THIIA
TpurrepoB. M3o00pasute ycioBHoe Trpaduyeckoe 0003HAYEHHE TPUITEPOB U
packpoiite  cyTb  o00o3HaueHuii. IlepeuncauTe W packpodWTe  OCHOBHBIC
DKCIUIyaTallMOHHO-TEXHUYECKUE MapaMeTPbl UHTEIPAIBHBIX MUKPOCXEM TPUTTEPOB.

24 TakTtupoBanue u cuHxpoHuzanus. [IpuBenure kinaccudukanuo npoodiem
TaKTUPOBAaHUSA U METOJIOB uX peuieHus. [IpuBenure TpeOboBaHus, MpeabsIBIsIEMbIE K
CUCTEMAaM TAaKTUPOBaHUSA M CHUHXPOHM3alMH. [lapaMeTpbl TaKTOBBIX HMMITYJIbCOB.
Onnodasznoe u naByx(daszHoe TakThUpoBaHue. JIOCTOMHCTBA H  HEJOCTATKU
onHo(a3zHoro u IByx(})azHOro TAKTUPOBAHUSI.

25 JIBonuHble cueTyuku. JlaiTe omnpeaeneHWe JBOUYHOMY CUETYHKY.
3anuiuure TaOJMIBl WUCTUHHOCTH JUIsl OCHOBHBIX THUIIOB JIBOMYHBIX CYETUHKOB.
HauepTtuTre NpUHIMNUAIBHYIO  JJIEKTPUYECKYIHO  CXEMY, IIOCTPOCHHYK  Ha
OPOCTEHIINX JIOTMUECKHUX JJIEMEHTaX peaju3ylollyl (QYyHKIHIO JABOUYHOIO
cuerynka. M300pa3ute ycinoBHoe rpaduyeckoe 0003HaUE€HUE TPUTTEPOB U PACKPOUTE
CyTb o0o3HadueHuil. [lepeuncauTe W packpoWTe OCHOBHBIE OSKCILUTyaTallMOHHO-
TEXHUYECKHUE MTAPAMETPHI HHTETPAIIBHBIX MUKPOCXEM JIBOMYHBIX CYETYUKOB.

26 nTerpaiibHble MHUKPOCXEMbI 3alIOMUHAIOIIMX YCTpPOMCTB. Onummre
HAa3HAYCHUE 3allOMUAHAIOIINX  YCTPOMCTB. [IpuBenure KJ1acCU(DUKAIUIO
3aIlIOMUHAIONINX yCTPOUCTB. Packpoiite mpuHuun (QyHKIIMOHUPOBAHUS KAXKIOTO U3
IIPUBEICHHBIX THUMNOB. llepeynciauTe W MOSICHUTE OCHOBHBIE JSKCIUTyaTallMOHHO-
TEXHUYECKUE  XAPAKTEPUCTUKU  UHTETPAIBHBIX ~ MHKPOCXEM  3allOMHUHAIOLIUX
YCTPOWCTB.

27 IlpocTbie MHKpPONIPOLIECCOPBI M MHUKPOIPOLECCOPHBIE CUCTEMBI. JlaiTe
omnpejeneHre Mukpomnpoueccopy. I[lpuBenure kinaccuukanuo MUKPOIPOLECCOPOB.
[lepeuncnuTe U ONUIINTE OCHOBHBIE PA3JIMUMs B OCHOBHBIX BHAAX apXUTEKTYp, IO
KOTOPBIM CTpPOSITCS MHKpomnpoueccopsl. Ilepedncinre © NOSCHUTE OCHOBHBIE
DKCIUTYaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKNA MUKPOIPOLIECCOPHBIX YCTPOMCTB.

28 [IpocTele  MUKpPONPOLECCOPBI M MHUKPONPOLECCOPHBIE  CUCTEMBI.
[TpuBenure OOOOIIEHHYIO CXEMY OJJIEKTPUYECKYIO CTPYKTYPHYIO OIHOSJIEPHOIO
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MUKpOIIpoOIIeccopa W ONWIIUATE NPHUHIMN ero (yHKOHOHUpoBaHusA. Onummre
MEXaHHU3M BbI30Ba NOANPOrpamMMBbl. BapruaHThl peanu3anuu CTEKOBOW MMAMSITH.

29 UnTepdeticel mpolecCOpHbIX cucTeM. JlaiiTe omnpenenacHue Cieayronm
TepMUHaM: (u3nWdeckuil wuHTepderic; JTorudecKkuid uHTepdeiic; oruyeckuit
MIPOTOKOJI; KaHajl CBA3W; JIMHUS CBS3W; MarucTpajb; MNapajuielibHas MarucTpalb;
MOCJEeA0OBaTENbHA ~ MAruCTpallb, IMEpeJaTyuK; NOpUeMHUK. JlaiiTe KpaTKyro
xapaktepuctuky untepbeiicy VME (Virtual Machine Environment).

30 CtpykTypa v GyHKIHOHUPOBAHUE MYJBTHUSICPHBIX MPOIECCOPOB (PHPMBI
Intel. TlpuBenute 0O60OIIEHHYIO CTPYKTYPHYIO CXEMYy MYJBTHSIEPHOTO IMpolieccopa
¢bupmbl Intel, BHIIOIHEHHOTO 1O apXuTeKType Sandy Bridge. IlosicHute Ha3HAUYeHHE
OCHOBHBIX JJIEMEHTOB, IIPUBEAUTE OCHOBHBIE JKCIUIYyaTAIUOHHO-TEXHUYECKHE
XapakTEepUCTUKHU Ipoueccopa. IIpusennre MapkupoBKy Mpoueccopa, BbIIOJIHEHHOIO
10 ONIMCAHHOM BBIIIIE APXUTEKTYPE.

31 O6uue cBeaeHus: 0 COBPEMEHHBIX MUKpPOKOHTposuiepax. [loscaute, B uem
COCTOSIT OCHOBHBIE OTJIMYUS MHKpOIIpoleccopa OT mpoueccopa. HM3o0pasure
O0OOLICHHYIO CTPYKTYpHYIO CXEMYy MHUKPOINpPOILECCOpa, TOACHUTE Ha3HAUYECHUE
KOKJIOTO  DJIEMEHTa, BXojsmiero B  Hee. Onuiiure MNOPUHIUI — PabOTHI
MHUKPOKOHTPOJIJIEPA 10 HAUEPUCHHOMN CXEME.

32 [lonynsipubie cemeiicTBa MHUKpPOKOHTpoJuiepoB. [IpuBenute HaumbOosee
MONYJISIPHBIE CEMEWCTBA MHUKPOKOHTPOJUIEPOB, BBIMYCKAEMbBIX OTE€YECTBEHHBIMU H
3apyOekHbIMU pou3BoguTessiMu. llepeuncnute ux ocobennoctu. Ilpueaute
JIOCTOMHCTBA U HEOCTATKU KaXKI0T0 CEMENCTBA MUKPOKOHTPOJLIEPOB.

33 IIpoueccopHoe sSApO MHUKPOKOHTpoJuiepa. llepeuncinre Tpu OCHOBHBIE
COCTABIISIIOLINE, SIBISIOMIMECS HEPA3pbIBHBIM EIMHCTBOM TEXHUYECKOIO PELICHHUS
IIPU IOCTPOEHUH MHUKPOKOHTPOJIJIEPOB. 3AlMIINTE MATEMAaTHUECKOE BBIPAKECHUE IS
ONpENEIICHUs] NPOU3BOAUTEIBHOCTA MHUKPOIIPOLUECCOPHOM CHUCTEME, ITOSICHUTE
NepeMEeHHbIe BXOJdmue B Hero. OTBeTbTe Ha Bompoc: UTO MOHUMAETCS TOJ
npenenbHol  4yacToToM  TaktupoBaHusi?  CpaBHUTE  MEXIy coOoil  J1Ba
MUKPOKOHTPOJIJIEPA, HCIOJIb3YSl JUIsl CPAaBHEHUS CIEAYIOLIME MapaMeTpbl: THI
apXUTEKTYPBI; IpeIeNbHAs YaCTOTa TAKTUPOBAHMS; YaCTOTa 0OMEHA 10 BHYTPEHHUM

MarvucTpassim.
34 PeaunieHTHasT MaMsATh  MUKPOKOHTpoiuiepa. Jlaiite — ompenelieHue
PE3UICHTHOM naMsITH MUKPOKOHTPOJUIEPA. [lepeuncnure OCHOBHBIE

OKCIUTYaTaIl[AOHHO-TEXHUYECKHE XapaKTePUCTHKH, a Takke JOCTOMHCTBA U
HEJIOCTATKH CJEAYIOLIMX TUIIOB SHEProHe3aBucumon namsitu: Mask-ROM; One-Time
Programmable ROM; Erasable Programmable ROM; FElectrically Erasable
Programmable ROM; Flash ROM.

35 Muxkpokontpomiepsl cemeiictBa MCS-51  ¢upmbr  Intel. Haueptute
00O0IIEHHYIO CTPYKTYPHYIO CXEMy MHKPOKOHTpoJiiepa cemeiictBa MCS-51.
[losicaute  Ha3Haue€HHWE  OCHOBHBIX  DJIEMEHTOB. Onumure  OPUHIMI
(GYHKIIMOHUPOBaHUS  MHUKpPOKOHTposuiepa.  llepeunciute  ero  OCHOBHBIE
HKCIUTYaTallMOHHO-TEXHUYECKHE XapaKTePUCTHKH, TPUBEIUTE JIOCTOMHCTBA H
HEJOCTAaTKHU.
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36 Knaccuduxamus PIC mukpokoHnTposuiepos. [IpuBeaure kinaccuukamuio.
Kpatko oxapakTepusyilTe KakIbli MyHKT Kilaccuukanuu. YKaxuTe, M0 KaKuM
MpU3HAKaM MOKHO €Ille KIacCU(PUIIMPOBAaTh KOHTpOJUIEephl cemericTBa PIC?

37 Texunueckue xapakrepuctuku PIC MUKpOKOHTposuiepoB. Ilepeunciure
TEXHUYECKUE XapaKTEPUCTUKHU U pacKkpoiTe ux cmbici. [loscHurte, kakum oOpazom
MIEPEUUCIICHHBIE XapaKTePUCTUKA MUKPOKOHTpOJUIepa OyIyT OKa3bIBaTh BIMSHUE HA
oO0lIMe XapaKTepUCTUKH PATUOTEXHUYECKOTO YCTPONCTBA.

38 CtpykTypa MuUKpoKoHTposuiepa cemeiictBa PI/C. Hauepture 06001IeHHYIO
CTPYKTYPHYIO cXeMy MHKpoKoHTpoimiepa PIC16F84, mnoscCHUTE Ha3HAYEHHE
AJIIEMEHTOB, BXOJSALIMX B HEE M PACKPOWTE NMPUHLHUII padOTHI CXEMBI. YKaXHUTE, B
KAKOM PpaJUOTEXHHUYECKOM OOOpYIOBAHHHM ABHAIMOHHOIO HA3HAYEHUS MOMKET
UCITI0JIb30BaThCs MUKPOKOHTpoJuiep PIC16F84 u noueMy?

39 Knaccudukamuss uHTEpHEHCHBIX MUKPOMPOIIECCOPHBIX cucTeM. Jlaiite
ornpejeneHre TepMuny «uHTepdeiicy. [IpuBenure knaccupukamo UHTEPPEHCHBIX
MHUKPOIIPOLIECCOPHBIX CHUCTEM U MOSICHUTE CYTh KaKJI0T0 IMYHKTa KilacCU(UKaIIH.
[lepeuncnure AOCTOMHCTBA M HENOCTATKM HHTEPPEHCHBIX CHUCTEM, BXOJAIIUX B
npuUBelEeHHYI0 Kiaccudukanuio. Ilepeunciute OCHOBHBIE (YHKIUMU CHCTEM
aBUALMOHHOTO PAaJUO3JEKTPOHHOIO O0OpYIOBaHMUS, B COCTAaB KOTOPBIX BXOJIAT
UHTEp(ENCHbIE CUCTEMBI.

40 [unnele popmupoBaTenu. JlaiiTe onpenencHue, MOsICHUTE Ha3HAUYECHUE U
o0nacTh TNPUMEHEHHs IMHHBIX QopMupoBateneil. Hadeprure 00001IEHHYIO
CTPYKTYPHYIO CXEMY IIMHHOTO (hOPMUPOBATENISA, PACKPOWTE HA3HAUECHUE AIIEMEHTOB,
BXOJSIIMX B HEE M ONUIIUTE MNPUHIMO €€ pabdoTel. M3o00pa3ute yCIOBHOE
rpaguueckoe 0003HAUEHHE MHKPOCXEMbI IIMHHOTO (OpMUpOBATENs U MOSICHUTE
Ha3HAYEHUE €€ BBIBOJIOB.

41 IMapamnensHble amantepsl. JlaiiTe onpeneneHue, MOACHUTE HA3HAYECHUE U
o0nacTh TpPUMEHEHHUs TMapauleNbHbIX ajantepoB. Hauepture 00001IEHHYIO
CTPYKTYypHYIO cxeMy MukKpocxembl KPS580BBS5S5A, mosicHuTe OpUHIUI paOOTHI
napajuieIbHO-IepUPEpUnHOTO ajanrepa. Ilepeunciure ee OCHOBHBIE
XxapakTepucTuku. JlaiiTe KpaTKyr0 XapaKTepUCTHKY OCHOBHBIM pPEKHMMaM padOThI
napajuieIbHO-TIepUPEepUunHOro afanTepa.

42 Unrepdetic SPI, Serial Peripheral Interface — CAHXpOHHBINA TyTUIEKCHBIN
TPeXMpoBOAHbIA  uHTepdeiic. Hasznauenune wuHTepdeiica, ero TEXHUUYECKHUE
XapakTEepUCTUKM W o0yactb  npuMeHeHus.  Hadeptute ~ 00001ICHHYIO
(yHKUHMOHATIBHYIO cXeMy OOMEHa JaHHBIMH MEXAY MOAYISIMU TIOSICHUTE
HA3HAUYEHHUE DJIEMEHTOB, BXOISIIMX B 3Ty CXEMY M OMNUIIUTE NPUHIUI PabOTHI.
[lepeuncnure JOCTOMHCTBA U HelOCTaTKU uHTEepdeiica SPI.

43 JIByxX1npoBOAHBIN HHTEpdelc ¢ TOCIeI0BaTeIbHON Mepeaadeit JTaHHBIX
PC, Inter Integrated Circuit. Ha3nayenme wuHTepdeiica, €ro TEXHMYECKHE
XapaKTEPUCTHKH W O0JacTh mMpuMeHeHus. Hadepture o0OOIIEHHYIO CTPYKTYpPHYIO
cxeMy wuHTep(eiica, NpPUBEAUTE CTPYKTYpy CHUTHaJa U TOSCHUTE MPHUHIIHUII
¢byHkmoHupoBanus uHTepdeiica. Ilepeuucnure AOCTOMHCTBA W HEAOCTaTKU
unTepdeiica FC.
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44 TTpunuumnbsl oOpabOTKM CUTHAIOB B HUQPPOBBIX cucteMmax. [lepeunciute
IpPEUMYIIECTBA M HENOCTATKM LUPPOBOMl 0OpaOOTKM CUTHAJIOB. 3allUIINTE
YpaBHEHHUs, ONUCHIBaIOIIME Oa30BbIE ONEpald, HCIHOJIb3yEMbIE B aJIrOpUTMAax
nugpoBoit 00paboTku curHanoB. [loscHUTE Ha3HAYEHHE MEPEMEHHBIX, BXOASIINUX B
HUX U PACKPONTE (PUINUECKUI CMBICII.

45 HazHaueHne u 00J1aCTh NPUMEHEHUS MHUKPOCXEM C IPOrpaMMHUPYEMOil
aorukoil. IlosicHuTe CyTh TEXHUYECKONH HEOOXOAMMOCTH MCIOJB30BAHUS MUKPOCXEM
C MPOTrpaMMHUPYEMOM JIOTUKOM B PAJHOIICKTPOHHBIX CHUCTEMaxX TIPaXIaHCKOU
aBuaruu. [lepedncianTe OCHOBHBIX OTEUECTBEHHBIX M 3apyOEKHBIX MPOU3BOIUTENCH
IIPOTPAMMUPYEMBIX JOTHYECKUX CXEM.

46 Knaccudukanus WHTETPAIbHBIX MUKPOCXEM IMPOTrPAMMHUPYEMOMN JIOTHKH.
[IpuBenuTe KiIaccu(UKAUMI0O MHUKPOCXEM C IMPOrpaMMHUPYEMOM JOTMKOM MHUHHUMYM
o JBYyM TMpu3HaKaM. PackpoiTe CyIIHOCTh KaXXIOro IyHKTa KiIacCU(UKAIIHH.
[IpuBenure mnpumMep MHUKPOCXEM MPOrpaMMUPYEMON  JIOTUKU(C  yKa3aHHEM
MapKUPOBKH) OTEYECTBEHHOIO U 3apy0E€KHOT0 IPOU3BOICTBA.

47 O6mue (CUCTEMHBIE) CBOMCTBA MHUKPOCXEM IMPOTrpaMMUPYEMOMN JIOTHKHU.
Ilepeuncaure U  pacKpoOWTe OCHOBHBIE JTOCTOMHCTBA, OIPEACIAIOIIME HX
BO3pACTAIOIEE MWCIOJb30BAHUE B TEXHUUYECKUX CHUCTEMaX. YKaXKUTE OCHOBHBIC
HEJOCTATKU NPUCYLIUME MUKPOCXEMaM € MPOrpaMMHUPYEMON JIOTUKOM M ONPEIEIUTE
IIyTH UX YCTPAHEHHUS.

48 OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKH MHUKPOCXEM c
nporpaMmupyeMon jorukoi. [IpuBenure He MeHee 6 XapaKTEpUCTHK (C yKa3aHUEM
UX aHIJIOSI3bIYHOIO aHajora) M Jaite UM KpaTtkoe noscHenue. [loscHute, xakue
XapaKTEPUCTUKKU  OyAyT  ONpEACISIIONIMMU  NpPU  BBIOOPE  MHUKPOCXEMBI  C
IIPOTPaMMHUPYEMON JIOTUKOM U1 TPUMEHEHHSI B aBUALIMOHHOM PaJUO3JIEKTPOHHOM
000py10BaHUM.

IlepeyeHb THIOBBIX PACYETHBIX M JOTHMYECKHX 3a4a4 s TEKYyLIero
KOHTPOJIA B (popMe YCTHOIO ONpoca, OueHKHA ¢POPMHUPOBAHHOCTH KOMITETEHIIMH
U IIPOMEKYTOYHOM aTTecTauuu B popme 3K3ameHa B 7 cemecTpe

1. HepeBeCTI/I UnrcCjla B MAalIMHHBIC KOJbI U ITPOU3BCCTH apI/I(I)MeTI/ILIeCKI/Ie
JICVCTBUS:

A]Z - 0,10101(2)—> [A]]‘[K, [A]I[K, [A]OK;

AQZ - 0,1 101(2) - [A]]‘[K, [A]I[K, [A]QK;

A3;=-0,1001010) — [Alnk, [Alnk, [Alok;

As=-0,111001) — [Alnuk, [Alak, [Alok.

Bbrurcauts cymmy A U A, €CITH YKCIIa MPEACTABICHBI B TPSIMOM KOJIC;

Bbruncauth cymmy Az U A4, €CITH YHCIIA MPEACTABICHBI B JOTIOJHUTEILHOM
KOJIC;

BBI4ucauTh pa3HOCTh Ag M A1, €CITH YHCIIa MPEACTABICHBI B IPIMOM KOJIC;

BbruncauTh pasHOCTh A; B As, €CIIU YKCIIa TPEACTABICHBI B JIOMOJHUTSIIBHOM
KOJe.

2. Onpenenuths K03(PGUIMEHT Mepeayn TPaH3UCTOpa MO TOKY B CXEMeE C
O0IITUM IMUTTEPOM, eciid KOdDPUITMEHT mepeayn mo TOKy B cxeMe ¢ oOriei 6a3oii
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paBen 0,95.

3. Paccuurars HopMupytronuii ycunutenb Ha ocHoBe OY tuna K140V I1A ¢
koadurmentom nepenaun KU =10, padoTarouuii Ha Harpy3Ky ¢ CONMPOTHUBICHUEM
Ry = 5 xOm. BxonHoe conpotusiienue He MmeHee 10 kOM, BBIXOAHOE CONPOTUBIICHHE
He Oosnee 100 OM. Ycwmmutens paboTaeT OT HCTOYHUKA cUTHaNa ¢ 3.4.¢c. £.=0,2 B u
BHYTpPEHHUM conpoTuBiieHneM R, =1 kOM. O1LleHUTh OTHOCUTEIbHYIO CTAaTUYECKYIO
MOTPENTHOCTD U Apen, mpuBeneHHbIN Ko Bxoay ycunurens, ecinu AT = 20 °C (ot 20
10 40 °C) u HecTabMIBbHOCTH UCTOYHKKA TTUTaHUA = 10 %.

4. Onummre POUENYPY CKauMBaHUA YCJIOBHO OecrIaTHOTO
MpPOrPaMMHOr0 TaKeTa MOJCIIMPOBAHUS MUKPOIPOIECCOPHBIX yCTpoucTB Keil
wVision 5. Tlepeuncnure ero OCHOBHbIE BO3MOXKHOCTH. ONUIINTE MPOLECC CO3/IaHUS
MPOEKTA.

5. Hcnonp3ys apudMeTrndecKkre KOMaHIbl, a TAKKE KOMaH bl IEPECHIIKU U
nopazpsiiHod  00paboTku  MHGOPMALIMK  HAMMIIKATE MporpaMMy Ha  sI3bIKe
AccemOnepa, oOpabaThIBaIOIIYI0 MOCTYIHUBIIYI0O Ha BXOJ MPOILIECCOPHOM CHUCTEMBI
uH(OPMAITHUIO TI0 CIIEAYIONIeMY anroputMmy (-k+n)-m.

6. Hanumwmre nporpaMmmy Ha s3bike AccembOiiepa, 00€CIEeYUBAOIIYIO
YMHOKCHHE/IEJIEHUE JIBYX CHUTHAJIOB TMIOCTYNHMBIIMX HAa BXOJ MPOIIECCOPHOM
cuctembl. [lpym HamMcanuu mporpaMMbl HEOOXOIUMO Y4Y€CTh, 4YTO OJIMH U3
MOCTYIUBIINX CUTHATIOB OTPULIATEIIbHBIMN.

IlepeyeHb THIIOBBIX CUTYALMOHHBIX 32/1a4 JJIS TEKYIIEr0 KOHTPOJIA B popme
YCTHOI'0 OIPOCa, OLeHKH ¢(OPMHUPOBAHHOCTH KOMIIETEHIIUIA M MPOMEKYTOYHOM
arrecrauuu B gopme 3K3aMeHa B 7 ceMecTpe

1. TIloctpouTh BpEMEHHYIO JMarpamMmy padOTbl CXE€Mbl NpH 3aJaHHOU
MTOCJIEA0BATENBHOCTH N3MEHEHUH cUTHAJOB Z, Y, X Ha Bxonax. OnpenenuTs 3a1epKKy
NEPEKIIIOYEHHs] CUTHaANA F IIPU COOTHOIIEHUM 3aIePKEK KaKI0ro sjaemenrta f;' =
21‘310.

2. TloctpouTh BpEeMEHHYIO JaMarpaMMy paboThl CXEeMbl TIpH 3aJaHHOU
MOCJICIOBAaTEILHOCTH HW3MEHEHUuN curHainoB A,B,C,D Ha Bxojax. OmnpeneiauTb
3a/IEpKKY MEPEKITIOUYEHHS BBIXOJHOTO CUTHAJIA MTPU 33/IaHHBIX 33/IEPKKaX 3JIEMEHTOB.

3. PeammzoBate Ha npemudparopax D2 4E dynkuuo F(X1,X0) ot nByx
MEPEMEHHBIX

4. Hamumurte mporpammy Ha s3blke AccemOnepa, 00€ceunBarolyo
BBIYUCJICHUE CIIEAYIONIEr0 MaTEMaTUUeCKOTO BhIpaxeHus (m + n)-8, rae m — mobdoe
nByOaiiTHOoe uwmcio. [lpu HamMcaHWUM MNPOrpamMMbl  CIAEAYET TPHUIACPKUBATHCS
TpeOOBaHUSI MUHUMAJILHOTO BPEMEHU UCTIOJTHEHHUS.

5. Hanumwmre mnporpaMmmy Ha s3bike AccembOiiepa, 00€CIEeUUBaOIILYIO
pE3EpBUPOBAHUE TAMATH JJIi TPEX PA3IUYHBIX MEPEMEHHBIX, MMEIOUIUX PpPa3HBIM
pasmep. Ilpu HamucaHuM TporpaMMbl YKOKUTE HaYaldbHBIM ajpec 3amucu
IIEPEMEHHON HE COBIIAJIAIOIINKM C HAYaJOM BBIJIECIICHHOTO cerMeHTa. [IpuBeneHnyro
porpamMmy CHaOJUTE TIOSICHCHUSIMHU.

6. Hanummre nporpamMmmy Ha si3bike Accembiiepa, 00eCIeYrBaIOIILY IO TEPEBOT
3aIaHHOTO YETBHIPEX3HAYHOTO YHMCJa B JIBOUYHO-AECATUUHYIO cucTteMmy. Kaxmoe u3
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YuCell CleAyeT BBIBECTM Ha CBOM INOPT KOHTposulepa. Hammcannyro nporpammy
cHa0UTE KOMMEHTAPUIMU

10 MeToauyeckue peKOMEHAANUM ISt OOY4YAKINMXCH IO OCBOEHHUIO
AUCIHUILIHHBI

[Ipuctynmass B 5 cemecTpe K H3YYEHHUIO AUCHUILUIMHBI «CXEMOTEXHUKa H
MUKPOIIPOLIECCOPHBIC  YCTPOMCTBA»,  CTYIAEHTY  HEOOXOAMMO  BHUMATEIHHO
O3HAKOMHUTHCSI C TEMATHYECKUM IUIAHOM 3aHSATUH M CIUCKOM PEKOMEHIOBAaHHOM
muteparypbl. CTyAeHTY CieayeT YsICHUTh, YTO YPOBEHb W TIyOWHA YCBOCHUS
JTUCITUTIIMHBI 3aBUCST OT €r0 aKTUBHOW M CHUCTEMATHYECKOW pabOThl Ha JEKIMIX H
MPaKTUYECKUX 3aHATHS. B 3TOM  mporecce BaXHOE 3HAYCHHE  HWMEET
camMocTosiTeNibHAsE ~ paboTa, HaAmpaBlieHHAs Ha  BOBJICUCHHE  CTyJEHTa B
CaMOCTOSITENILHYIO TIO3HABATCIIbHYIO JCSITENIBHOCTh C IENblo  (popMUpOBaHUS
CaMOCTOATENILHOCTH  MBIIUICHUS,  CHOCOOHOCTE K mpodecCHuOHATHLHOMY
CaMOpa3BUTHIO.

B 6 cemectpe ocoboe BHUMaHUE YACISIETCS PA3BUTHIO CIOCOOHOCTEH CTyAeHTa
B PEIICHUH HECTAHIAPTHBIX 33/lay HA OCHOBE paHee U3yYeHHOro MaTtepuaina. B koHie
7 cemecTpa IPOBOJIUTCS IPOMEKYTOUHAs aTTeCTalus B (popme IK3ameHa.

[Ipu mnpoBeneHun BceX BHUJOB 3aHITHI OCHOBHOE BHHUMAHUE YJIEISETCS
PaCCMOTPEHHUIO TIPUHITUIIOB TOCTPOCHHS, pPaOOThI, aHAINU3Y PAJTUOITEKTPOHHBIX
CHUCTEM M HX JJIEMECHTOB, a TAaK)K€ MECTa NMPUMEHEHHUS H3y4aeMOTO MaTepuaia B
CHUCTEME PATUOTEXHIUUECKOTO 0OSCIICYCHHSI TIOJIETOB BO3YIITHBIX CY/IOB.

Teopernyeckass OATOTOBKA CTYACHTOB MO AWCIIUIUIMHE OOECIeYMBACTCS Ha
nexknusx. Ha nexmusx o0y4aeMbIM TarOTCS CHCTEMAaTH3UPOBAHHBIC OCHOBBI HAyUHBIX
3HAHWHM 1O COCTOSIHMIO M OCHOBHBIM HAyYHO-TEXHUYECKHM IMpoOjeMaM pa3BHTHSI
PaZNOAIEKTPOHHBIX CUCTEM.

3amavyaMu JIEKIUNA SBIISTFOTCS:

— O3HAKOMJIEHHE OO0y4alomuxcs C I[esIMH, 3aJadaMd M CTPYKTypOu
TUCIUTUIMHBL «CXeMOTEXHUKA M MUKPOIPOIIECCOPHBIE YCTPOMCTBA», €€ MECTOM B
CUCTEME HAYK U CBS3SIMU C IPYTUMH JTUCHUTLTHHAMU;

— KpaTKoe, HO IO CYIIECTBY, H3JI0KEHHE KOMIUIEKCAa OCHOBHBIX HAayYHBIX
MOHSTUH, TIOJIX0/I0B, METOJIOB, IPUHIIUIIOB JAHHOMN JAUCIUILINHBL;

— KpaTKoe W3JI0KeHWe Haubojee CYIIECTBEHHBIX TITOJOKCHUMA, PACKPBITHE
0COOEHHO CIIOJKHBIX, aKTYaJTbHBIX BOITPOCOB, OCBEIICHUE TUCKYCCHOHHBIX MPOOIIEeM;

— OTIpeNIeTICHUE  TICPCIICKTUBHBIX  HAMpaBJICHUW  JAJBHEHUIIETO0  pPa3BUTHS
HAyYHOTO 3HAHUS B 00JIACTH aBUAIMOHHBIX PAIMOTEXHUUCCKHUX IICTICH.

3HaYMMBIM (PAKTOPOM TMOJHOIEHHON U IJI0OJOTBOPHON pabOThl 00yUYarOIIETOCs
Ha JIGKIIUM  SBISICTCS  KyJdbTypa BeJIeHUsS KOHcCmekTa. JIg  ToBBIIICHUS
(G ()EKTUBHOCTH JICKITMOHHBIX 3aHATHNA PEKOMEHAYyeTCsS [0 Hadaja 3aHATHN
CaMOCTOSATENILHO TPOBECTH TMPEABAPUTEIIBHOEC O3HAKOMJICHHE C MaTepUaIoM
npeacTosniet Jekiuu 1o mocoburo [1] u opopmMuTh KpaTkuii NpeaBapUTEIbHBINA
KOHCIICKT.
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TeopeTnueckue TOJOKEHUS, HW3JIAraeMble B JICKIUSAX, HWLIIOCTPUPYIOTCS
npUMEpaMM MX TMPAKTHYECKOW peaju3alud B PAJUOAIEKTPOHHBIX CHCTEMaxX H
CpelICTBaX AaBUAIMOHHOW JJEKTPOCBS3U M Mepelayu JaHHbX. Jlns oOnerueHus
BOCIIPUSTHUSL CTYJIGHTOM CJIOKHOTO M Pa3HOOOpPA3HOro maTepualia peKOMEHAYeTCs
U3y4eHUE HOBBIX PAa3/eNIOB Kypca HA4YMHATh C KPAaTKOTO BBEJEHHUS, B KOTOPOM
YCTaHABJIMBACTCS CBSI3b C MPEIBIIYIIMMH W CMEXKHBIMU JHUCUUILIMHAMU Y4EOHOIO
T1aHa.

BxonHoil kKOHTposib B (pOopME YCTHOTO Ompoca MpernojaBaTellb MPOBOJIUT B
HA4yaJIe N3yYEHHS KaXKI0M HOBOU TEMBI.

[IpoBenenne MpakTUYECKUX 3aHSATHI OCYIIECTBISIETCS TOCJIE MPOUYTEHUS Ha
JEKIUSAX COOTBETCTBYIOLIETO TEOPETHUECKOrO MaTepuaia, U CIYKUT CPEICTBOM
3aKpeIJICHUs] TOJYYEHHBIX 3HaHUM U (HOPMHpPOBAHHS HABBIKOB W yMEHHMU
WHXCHEPHBIX UCCIIENOBAHUN.

[IpakTuueckue 3aHATUS MPU3BaHbl O00ECHEUYUTH TMOJIYYEHUE CTYyJIEHTaMU
IPAKTUYECKUX HABBIKOB U YMEHUH IO MPOBEACHUIO NHKEHEPHBIX PAaCU€TOB, & TAKKE
U3y4YE€HHE METOJOB IIOCTPOCHHUS M pacueTa XapaKTEPUCTUK PaJl0dJIEKTPOHHBIX
CUCTEM U UX 3JIEMEHTOB.

Ha npakTuueckux 3aHATUSAX OTpadaThIBAIOTCS PELICHUS PACYETHBIX/JIOTHYECKUX
3aJa4 U CHUTYallMOHHBIX IO MaTepHally H3ydaeMoW AMCUUILIMHBL OcCBauBaroTCs
METOJbl ~ AHAJIUTUYECKOTO  PEIICHUS  PACUETHBIX/JIOTUYECKUX  3a7ad U
BbIpA0ATHIBAIOTCSI HABBIKM  HWCTOJB30BAHUS HUMHUTAIIMOHHOTO W YHCIEHHOTO
MOJICTTUPOBAHUS CUTYalIMOHHBIX 3a/1a4. 3HAUNTENbHAS YaCTh MPAKTUUECKUX 3aHITHN
CBSI3aHA C TPUPOCTOM KOMIETCHIIMHA B HCIOb30BAHMM IH(PPOBBIX TEXHOJOTHH B
KOHTEKCTE LU(PPOBOM TpaHCPOpMaLIUU MPOPECCUOHATBHON AESTEIBHOCTH.

Bce Buapl yueOHBIX 3aHATHA TPOBOAATCA C AaKTUBHBIM HCIOJIB30BAHUEM
TEXHUUYECKUX CPEACTB OOYUCHHSI U UMEIOIIUXCS B HAJTMUUU 00Pa3I[OB.

W3yyeHne NUCHMIUIMHBI MOCTPOCHO TAaKUM 00pa3oM, 4yTOObI 0OECTeYHBaIOChH
HaWIy4lllee YCBOEHUE MaTepuaia.

Ha camocTodTenbHOEe U3ydeHHE BBIHOCATCS Haubojiee MPOCThIE BOMPOCHI
u3ydyaeMbix TeM. CaMOCTOATEIbHOE H3yY€HHUE IO03BOJSET MPHUBUTH HABBIK MOMCKA
MHTEPECYIOIINX BOPOCOB B UCTOYHUKAX, B TOM YUCIIE U JOMOJHUTEIbHBIX.

CamocrositenpbHasi  pabota  oOydaromierocs BechbMa  MHOTOOOpasHa W
coziepkatenibHa. OHa BKIIIOYAET CIEAYyIoNIre BBl paboThI (1. 5.6):

—  CaMOCTOSITENIbHBIA MOUCK, aHAIM3 MH(OpMaMM U MpopaboTka y4eOHOro

MaTepuaa;
—  TIOATOTOBKY K YCTHOMY OIpPOCY (TEepeYeHb THUIIOBBIX BOIPOCOB IS
TEKYIIEro KOHTPOJIA B I1. 9.6).

WTOroBbIil KOHTPOJIb 3HAHUW CTYAEHTOB MO TEMaM JUCUUILIUHBI IPOBOJAUTCS B
dbopMe BBINIOJIHCHHUS 3aJaHU MPAKTHUCCKUX 3aHATHH, a 10 ceMecTpaM — B BHUJC
3a4eTa M dK3aMeHOoB. [IpuMepHbI nepedeHb BOMPOCOB ISl 3a4€TOB IO JUCLMILINHE
«CXeMOTEeXHUKa M MHUKPOIPOIECCOPHBIE YCTpPOMCTBa» TmpuBeAeH B 1. 9.6.
[IpumepHbIli mepedeHb BOIMPOCOB Il 3adeTa W DK3aMEHOB IO JUCIUILIMHE
«CxeMOoTexXHUKa U MUKPOIIPOILIECCOPHBIE YCTPOMCTBA», a TAK)KE TUIIOBBIC 3aa4M JJIsI
3a4€TOB TAKYKE MPUBECHBI B 1. 9.6.
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Pabouas mporpaMma JACHUIIIINHBI COCTAaBJICHA B COOTBETCTBHH C
tpeGosanusivu @I'OC BO no crnennanbHOCTH 25.05.05 «Okcruryaranusa Bo3 Iy IIHbIX
CyaoB H opraHusanust BO3QYyLIHOI'O JIBH)KEHUS» CIelnuainu3aliuu ((OpFaHI/I3aLIHH
PAIHOTEXHUYECKOTO 00ecTiedeHH sl MOJIETOB BO3/LYIIHEIX CyI0BY.

[MporpamMMa pacCMOTpeHa M YTBepXKIE€Ha Ha  3acelaHuu Kadenpbl
PanosneKTpoHHBIX cucteM (Nel2) «25» mas 2021 roga, mpoTOKO Nesg.

Pa3paboTyuK:
Crapumii iperoaBaTesb Kapeapsl paidodIeKTPOHHBL %Nl (Nel2)
-/ Hazapos I1.C.
— 7
3aBeyroIuii Kadegpoil pagnodIeKTPOHHBIX cucTeM (Nel2)
N
. 9.
JLT.H., c.HC. = . i~—~*- Kynpskos C.A.
[Iporpamma coriacoBaHa:
:KM‘\\\ \
PykoBonutens OITOII NN \\
JL.T.H., C.H.C. == i Kynpskos C.A.
=\

TIporpamMma paccMOTpeHa H 0J00peHa Ha 3ace/laHiH Y 4eOHO-MEeTOIMYECKOro
coBeTa YHuBepcHUTeTa «_-| L » (i vean 2021 roxa, mpotokon N/
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