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1. Henu ocBOeHMS TN CHUTITTHHBI

[lenbto ocBoeHust AUCHUIIIMHBI «Pa3paboTka 3JME€KTPOHHBIX YCTPOMCTB U CXEMOTEXHHMKA)
sBsieTcs (POPMUPOBAHHME CHCTEMBbI 3HaHWH, YMEHHH M HaBBIKOB B 00JacTH (yHKIMOHHPOBAHUS
3JIEKTPOHHBIX U MUKPOIPOLECCOPHBIX CUCTEM.

3anaud AUCUUIUIMHBL W3Y4YEHHE NPUHIUIIOB MOCTPOEHUS M IKCIUIyaTalMd 3JIEKTPOHHBIX
YCTPOMCTB,  HW3YYEHHE  TEOPETHYECKMX  OCHOB  IMGPOBOHl  3JIEKTPOHUKHU,  OCHOBHBIX
CXEMOTEXHUYECKUX NTPUEMOB, U3YUEHHUE IPUHIIUIIOB IOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

2. Mecro aucuumiauHbl B cTpykrype OOII 6akanaBpuara
Hucunmmna «Pa3paboTka S3JEKTPOHHBIX YCTPOHCTB M CXEMOTEXHHKA» OTHOCUTCS K
aucuuIiiHaM  BapuatuBHOW dvactum  (bnoka 1) OCHOBHOW  00pa3oBaTeNbHOM IPOTPAMMBI

OakanaBpuaTa; U3y4aeTcsi BO 2 CEeMecTpe.
JucuurumHa 6a3upyercs Ha CIeIyIOIIUX, TPOHJICHHBIX TUCIUTUTHHAX |
- «®usukay (pa3aein AEeKTPUIECTBO);
- «Maremarukay;,

3. IlepeyeHb IUIAHMPYEMBIX Pe3yJabTATOB O00y4YeHHs] MO JUCHUILINHE (MOIY.JI0),

COOTHECEHHbIe ¢ IUIAHMPYeMBIMH pe3yJbTAaTAMHM OCBOEHHMSI 00pa30BaTeILHOM
NPOrpamMmbl
Ko B pe3yabrare OCBOEHHS!
KOMITETeHIN o0pa3oBaTebHOM } Ilepeuens MIaHNPYeMbIX pe3yJIbTATOB
" NMporpaMmbI 00y4aOUIHIiCA 00y4eHUs MO JUCHUILINHE
JOJI;KeH 00,1a1aTh
IK-3. Crocoben  paborare  Hap | [IK-3.1. 3Haer:
MPOEKTaMU KOHTPOJHUPOBATH | MPUHIIUIIOB W METOJOJIOTHIA YIIPaBICHHUS
X0a HuX paboT B 00JacTH | IpoeKTaMu B 00JacTH MH(POPMAIMOHHBIX
MCIIOJIb30BAaHUSI TPEXMEPHOTO | TEXHOJIOTUIA;
MOJIETTUPOBAHUS U | BO3MOKHOCTH UH()OPMALIMOHHBIX CHCTEM.
pa3paboTKu ITIK-3.2. Ymeer:
CTHEeHATH3UPOBAHHOTO COCTaBIIATh TUIAH PAOOTHI HAJT TPOEKTOM;
POTPAaMMHOTO OOecrieueH sl | TUIAHUPOBATh paclucaHue padoT, C y4eToM
C NMPUMEHEHHEM TPEXMEPHOH | OrpaHUYCHHOCTH PECypPCOB;
rpaduxmu. IUIAHUPOBAaTh pacxoibl U (UHAHCOBOE
o0ecrieueHne NpoeKTa;
KOHTPOJMPOBATh U YIPABIATH MPOESKTOM B
obmactu UWT Ha ocHOBe pa3iIMYHBIX
METOJOJIOTUH.
I1K-3.3. Brnageer:
CTICIHATN3HPOBAHHBIM IPOTPaMMHBIM
o0ecrieyeHreM ISl BEJIEHUS POCKTA.
IK-4. Cnocoben  paszpabateiBath | [1K-4.1. 3HaerT:
JIOKYMEHTBI KAHPOBBIC OCOOCHHOCTH M CTHJIMCTHKA
nH(pOpMaIMOHHO- MyOJTUIIUCTUYECKOTO TEKCTA,;
MapKETHHTOBOTO KAHPOBBIC OCOOCHHOCTH W CTHJIUCTHKA
Ha3HA4YCHMS, pa3padaThiBaTh | TEXHUIECKUX TEKCTOB;
TEXHUYECKHE  JOKYMEHTHI, | HH(OPMAIMOHHO-CIIPABOYHBII "
aJIpECOBaHHbBIC CIEUIUATUCTY | HHPOPMAITMOHHO-TIOUCKOBBIH amnmapar




o nH(OpMaAITMOHHBIM
TEXHOJIOTHUSIM.

JOKYMEHTA;
METOJMKa pabOThl HAJ TEKCTOM, OCHOBBI
JUTEPATyPHOTO PEJAKTHPOBAHUS;

oOue  TpeOoBaHUS K  CTPYKType
TEXHUYECKOTO IOKyMEHTA;

OCHOBHBIC BHJBl aBTOPCKOH pa3MeTKH
TEKCTa TEXHUYECKOW JTOKYMEHTAIINH;
OCHOBHBIE  CTaHAAPTHl  O(OPMIICHHUS
TEXHHUUYECKOHN TOKYMEHTALlNH;

OCHOBHBIC THUIIBI JIOKYMEHTOB,
a/IpeCOBAaHHBIX paspaboTunkam
OpOAYKIHK B cdepe HHPOPMAIMOHHBIX
TEXHOJIOTHUH, O0COOCHHOCTH ITHX
JIOKYMEHTOB;

OCHOBHBIE THUIBI TEKCTOBBIX PEKJIAMHBIX
MaTepuajoB, UX OCOOEHHOCTH;

OCHOBHBIE dbopmartsl ANEKTPOHHBIX
JIOKyMEHTOB u 0COOEHHOCTH ux
HCTIOJIb30BAHUS;

OCHOBBI IpauecKoro Au3aiiHa;

OCHOBBI MapKETHHTa, PEKJIaMbl, CBSI3CU C
00IIIECTBEHHOCTEIO;

OCHOBBI TUnorpapuKu u
NoNUrpadUIecKoi KyIbTypbl;
Pa3HOBUAHOCTH U MeTO1bl HH(OTrpaduky;
PUTOpPHYECKHE u CTHJIUCTUYECKHE
0COOCHHOCTH PEKJIAMHOTO TEKCTa;
CIIOCOOBI M3JI0KEHUS MaTepuaa,
HauOosee pacrpocTpaHeHHbIE B
COBPEMEHHOM JOKYMEHTalUH
pa3paboTuuKa;

CpEeICTBA MOJATOTOBKH CIANI-IIOY.

[IK-4.2. Ymeer:

AHAIM3UPOBATh 3aMEUaHUsl SKCIEPTOB U
BHOCHTbH UCIIPABJICHUS B JOKYMEHT;
AHATM3UPOBATH HAyYHO-TEXHUIECKYIO
JUTEPaATypy, U3BIIEKATh U3 HEE CBEICHUS,
HEOOXOIUMBIE TUTS perieHus
IMOCTaBJICHHOM 3aJ]auH;

BBITIOTHSATH JTUTEPATypHOE
pEIaKTHPOBAHUE TEKCTA;

KOMIIOHOBaTh  JIOKYMEHT Ha  OCHOBE
3aJJaHHBIX HCTOYHUKOB;

OIMCHIBATh OM3HEC-TIPOIECCHI C TTOMOIIBIO
rpaduueckux HOTaIuil;

OTIpalINBaTh SKCIIEPTOB W aHATH3HPOBATH




IIOJIy4YCHHBIC CBEJCHMUS;

ONpalIMBaTh JKCIIEPTOB U aHAIU3UPOBATh
IIOJIyYEHHBIE CBEJICHUS;

OCYIIECTBIIATh JUTEPATypHOE
pPENAKTUPOBAHUE TEKCTA;

OLICHUBATh KOJIMYECTBO pabOYMX 4Yacos,
HEO0XOUMBIX UL BBITIOJTHEHUS
IIOJIy4E€HHOTO 3a1aHHS;

HOJrOTaBIUBATh rPahuIECKUe CXEMBbI;
peoOpa3oBbIBaTh JOKYMEHT B Pa3jIMuHbIe
BeIxonHbIe (opmatel (pdf, html, dopmar
AJIEKTPOHHOM CIPaBKH);

IPUMEHSTHh CPEJICTBA MOATOTOBKHU Claiij-
oy,

pa3pabaTbIBaTh MHCTPYKLHUIO 10 MOHTAXY,
NYCKY, PpEryJlMpOBaHUIO U  OOKaTke
TEXHUYECKOIO CPEICTBAa WIM allapaTHo-
IIPOrPaMMHOT0 KOMILIEKCA;
pa3palaTbiBaTh ONMCAHWE CUCTEMHOW WU
IIPOrPaMMHOM apXUTEKTYPBHI;
pa3zpalaTeiBaThb  ONMCAHHUE  CTPYKTYpPBI
Habopa JaHHBIX;

pa3pabaTbIBaTh PYKOBOJCTBa
IPOrpaMMHUCTAa, CIPaBOYHHUKHU o
uHTepdeiicam MIPUKJIATHOTO
IPOrpPaMMHUPOBAHUS;

pa3pabaTblBaTh PYKOBOACTBO IO S3BIKY
IIPOrpaMMHUPOBAHUS;

pa3pabaThiBaTh PYKOBOJICTBO CHUCTEMHOIO
aIMUHHUCTPATOPA;

pa3palaThiBaTh TEXHMUYECKHE 3aJaHUs U
cneundukanuu TpeOOBaHMIA;

pacKpbIBaTh 3aJaHHYIO TEMy C 3aJaHHOU
TOYKU 3peHusi, coOmojas TpeOOBaHUS K
00BbEMY U K CTHIIIO U3JI0KEHUS;
COCTaBIISITh TEKCT JJ1s1 B€O-CalTOB;
COCTaBIISITh yOEAMTENbHBIM  peKIaMHBIN
TEKCT.

I1K-4.3. Bnangeer:

MHCTpYMEHTapHeM [uid Habopa TeKcTa
(TexctoBbIil mpoueccop, XML-penakrop),
ABTOMATU3UPOBAHHOTO
JOKYMEHTUPOBAHUSA  MCXOJHOTO  KOAa,
ITOATOTOBKHA CHUMKOB 3KpaHa, CPEICTBAMHU
npeoOpa3oBaHus JOKYMEHTOB B BHIXOJHbBIE
dbopmarsl, MOJITOTOBKH CIauI-110y,




MOJATOTOBKU I'pa)UuECKUX CXEM.

4. CTpyKTYypa M cojiep:KaHue TUCHUIIUHBI

OO0mas TpyIOeMKOCTh JUCIUIUIMHBI COCTaBIseT 4 3a4eTHBIX eAWHMIBI, 144 akaaeMHYecKux
yaca (U3 HUX 72 Yaca — aynuTopHas pabota, B ToM uucie 18 dacoB sekmuii, 54 yaca m1abopaTOpHBIX
3aHATHN, U 72 4aCOB CaMOCTOSTENILHOM pabOThl CTYICHTA).

Bo BTopom cemectpe - 18 vacoB nekuuii 1 54 yaca nabopaTOpHBIX pabOT, CaMOCTOSITENIbHAS
pabota — 72 yaca. ®opMa UTOTOBOTO KOHTPOJIS — 3K3aMEH.

CrpykTypa © cojxepaHue IUcOUILIMHBI «Pa3paboTka SIEKTPOHHBIX YCTPOMCTB U
CXEMOTEXHHUKa» [0 CPOKaM U BHJIaM pabOThI OTPaXKEHBI B IPUIIOKEHHUH 1.

Coaep:xaHue pa3ie0B 1M CUUILIHHBI

Ne . KoanyecTBo CeMmecTpbl
Buna yuyeOHo# padoThl
n/n 4acoB S cemecTp
1 | AyautopHble 3aHATHSA 72 72

B ToM uncie:

1.1 | Jexuuu 18 18

1.2 | CemuHapCKHUe/PaKTHUECKUE 3aHITUS - -

1.3 | JJaGoparopHbie 3aHATHUS 54 54
2 | CamocrosiTe/ibHasi padoTa 72 72
B ToMm uncne:
2.1 | BelmosiHEeHWE TOMAITHUX 3aaHHIA 36 36
2.1 | BemmosiHeHHE pacdeTHO-rpaduIecKux padboT 36 36
3 [IpomexyTouHAasl aTTEeCTALMSA
3auer + +
Hroro: 144 144

TemaTuka JIeKIIUOHHBIX 3AHATHIA:
Tema 1. Ocrosvl pabomwsl UMnYIbCHLIX U YUPDPOBBIX Ycmpolicme. BUIbl UMITYIBCHBIX CUTHAJIOB U
VX OCHOBHBIE MTapaMeTpbl. JINHEWHBIEC TIEMEHTBI UMITYJIbCHBIX YCTPOMCTB.
Tema 2. Knwouesvie snemenmul umnyivchvlx ycmpoticme. Jnonnsle kmroud. Kmroun Ha BT.
JInHaMu4YeCcKHil K104 Ha KOMIUIMMEHTApHbIX TpaH3ucropax. Kmtoun Ha 11T
Tema 3. LJugposvie u nocuueckue ycmpoiicmsa. CucreMsl cuuciaeHus 1 nudpobie Kojibl. OCHOBBI
anreOpbl JOTMKU. THUIBl CEPUIHBIX JIOTHYECKHX 3JEMEHTOB (MHTErpalbHbIX cXeM). ba3oBbie
sanemeHTsl TTJI. bazoBbie anementsl KMOIL.
Tema 4. Kombunayuonnvie yugposvie ycmpoticmea. MyIbTHILIEKCOPHI, JIEMYJIbTUILIEKCOPHI,
mudpaTopsl, nemudpaTopsl, apupMeTHIecKue CYMMAaTophl, CXEMBI KOHTPOJIA
yeTHOCTH/HeYeTHOCTU. [{ndpoBbie KOMIapaTopsl.
Tema 5. Ilocnedosamenvnvie ycmpoiicmea. TpUrrepsl, perucTpbl, CYETUYUKH, HUPPOBBIE ABTOMATHI.
Tema 6. Ananozoso-yughposvie u yugpo-ananozosvie npeoopasosamenu (AL u [JAII). Metoas
npeoOpa3oBaHus aHajIoroBbiX BenmuuuH B koj. [lapamnensubiii AIIL, AIIl mocnemoBaTensHOTO
npubmkenus, ALl ¢ nmpomexyTouHslM mpeoOpa3oBaHueM B HMHTepBai BpeMeHu. Cxema LIAII,
OCHOBHBIE ITapAMETPhI U XapaKTEPUCTUKH MTPeoOpa3oBaHusl.
Tema 7. OcnosHvle c6edeHus 0 cemeticmee MUKpoOKoHmpoiepod AVR. ApXuTekTypa mporeccopa
AVR. Peructpsl obmiero HazHaueHust u AJIY. Peructp cocrosiHus. Anpecanusi yCTpoicTB BBO/Ia-
BbiBosia U nmaMatu SRAM. Ilporpammusiii cuetunk u crek. IlpepreiBanus. CnocoObl agpecanuu
JAHHBIX.




Tema 8. Cucmema xomano muxpokonmponnepos AVR. OcCOOEHHOCTH apXUTEKTYPHI
MUKpOKOHTpoJuiepa. KomaH el epechliku. Apudmerndeckue U Jornueckue KoMauasl. KomaHabl
ynpasiienusi nporpammoil.  Komanawl cpaBHeHus. Komannbl ycioBHOTO mnepexona. Komanmbl
caBuroB. Komannel yctanoBku OutoB. KomaHABI HW3MEHEHHS] OWUTOB pPETHUCTpPAa MPHU3HAKOB.
JononuurensHbie kKomaHabl. Komanasl pacimpeHHoro Habopa.

Tema 9. Apxumexmypa muxponpoyeccoproco s0pa mukpoxoumposiepog AVR. OpraHuzanus
namstu. [Iporpammuast Mozenb.

Tema 10. [Ilpoepammuposanue AVR. OOmme cBeieHus. 3amuTa KoJa U JIaHHBIX.
Kondurypanuonnsie sueiiku . Maentudukarop. KamubpoBounas sueiika. OpraHuzaiusi NmaMsaTH
nporpaMM H JaHHBIX MHKPOKOHTPOJUIEpOB ceMmeiicTBa Mega. VYmopaBiieHHE MpoLEeccoM
nporpammupoBaHusi. . lIporpamMmmupoBaHue 10 TmocieqoBaTeaIbHOMY KaHaiy. I[lapamnensHoe
nporpammupoBanue. [IporpammupoBanue mo uarepdericy JTAG.

TemaTnka JjadopaTopHbIX padboT
JlabopaTtopHnas pabota Ne 1. UccnenoBanue JIOTHYECKUX 3JIEMEHTOB U CXEM.
JlaGopaTtopnast padota Ne 2. UccnenoBanne KOMOMHAIIMOHHBIX YCTPOUCTB.
JlaGopaTtopnast pabota Ne 3. HccnenoBanue nocieoBaTeIbHOCTHBIX YCTPOMCTB.

Jlabopatopnass pabora Ne 4. UHcciemoBanue aHanoro-mupoBeIXx # UG POAHATIOTOBBIX
npeoOpa3oBaTene.

Jlaboparopnas pabota Ne 5. 3nakomcTBO co cpenoir AVR Studio:mpuHIUIIBI TpOrpaMMHUPOBaHUS
MUKpOKOHTpoJuiepoB AVR.

JlaGopaTtopnast pabota Ne 6. PaboTa ¢ mopTtamu BBOJ1a-BBIBOJIA.

JlabopaTtopnast pabota Ne 7. [IporpamMmmupyemsiii Taitmep.

JlabopaTtopHnast pabota Ne 8. PaboTa ¢ anamoro-uuudpoBbiM ipeoOpa3oBaTesiem.
JlaGopaTtophnast pabota Ne 9. PaGoTa ¢ yHUBEpCaTbHBIM MTOCIIEIOBATEILHBIM HHTEP(EHCOM.

Jnst mpoBenenust 1abopaTopHBIX paboT Tpedyercs kKommbloTepHbId kiace (AB2507, AB2614) ¢
YCTAHOBJICHHBIM NporpamMMHbIM oOecriedeHneM NI Multisim 13.0, AVR Studio, Proteus Design
Suite 8.6.

TemaTuka BOIIPOCOB JIA CAMOCTOATEC/IbHOI0 U3YYCHUSA

2 cemecTp

CoBpeMeHHas sr1eMeHTHas 6a3a U poBeIX ycTpoiicTB — Mukpocxemsl cepun TTJI u KMOII, 555
TaliMep, MUKPOCXEMbl KOMOMHAIIMOHHBIX U IOCJIEI0BAaTEIbHOCTHBIX YCTPOMCTB. MUKpPOCXEMBI
ITAIT u AIIII.

3 cemectp.

Oco0eHHOCTH U MHOTO000pasue ceMeicTBa ApIynHO.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH

Metonuka mnpenoaaBaHus —JUCHMIUIMHBL  «Pa3paboTka d3JIEKTPOHHBIX YCTPOHCTB H
CXEMOTEXHHUKa» M peamu3alis KOMIIETEHTHOCTHOTO TMOAXO0/Ja B H3JIOKEHUH U BOCHPUATHU
Marepuana MpeIycMaTpUBAeT HUCIOJIB30BAHUE CIEAYIOIINX AKTHUBHBIX M HMHTEPAKTUBHBIX (HOpM
IIPOBEICHYS AYAUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI:



— ayJUTOPHBIE 3aHATHS: JIEKIIUH, JJa0OpaTOpPHbIE padOThI, TECTUPOBAHHUE;
— BHEAYAMTOPHBIE 3aHATHSA: CaMOCTOSITEIbHOE M3Y4YE€HUE OTACNBHBIX BOIPOCOB, MOJATOTOBKA K
1abopaTopHBIM paboTam.

6. OneHouHble cpeacTBa MJIsI TEKylIero KOHTPOJIA yCIeBAaeMOCTH, NMPOMEKYTOYHOM
aTTecTallMd 10 MTOraM OCBOCHHH [JUCHMIUIMHBI M Yy4ye0HO-MeToju4eckoe obecrevyeHue
CaMOCTOSITEJILHOM pa0doThI CTY/ICHTOB

B npouecce o0yueHus B Te€4EHUE CEMECTPA MCIIOJIb3YIOTCS OLIEHOUYHBIE CPEJICTBA TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTU U IIPOMEXKYTOUHBIX arTecTauuid. [IpumeHstoTcs cienyromuye oleHOYHbIe
CpeZCTBa: TECT, 3alluTa Ja0OpaTOPHBIX PaldoT, 3a4eT, IK3aMEH.

OOpa31pl TECTOBBIX 33JaHU U BOIPOCOB K HK3aMEHY M 3a4eTy MPHUBEICHBI B MPHIOKECHUN
2.

6.1. @oHA OLEHOYHBIX CPEeACTB /Jf MPOBEAECHUS MPOMEXKYTOYHOH AaTTeCTAUM
00y4YaAIIUXCS 10 TUCHUILINHE (MOLYJIIO).
6.1.1. IlepeyeHp KOMIETEHIIMH C yKa3aHHEM JTamoB UX (opMUpOBaHHUS B IPOIIECCE OCBOCHUS
00pa30BaTeNbHOIN IPOrpaMMBl.

B pe3yibTaTe OCBOeHHS JHCHHILUIMHBI  (MOayJs)) (GOPMHPYIOTCH  CJIeIYIONIHe
KOMIETEHIINH:
Kox B pesyabrare OCBOCHHsI
KOMITETeHIN o0pa3oBaTe/bHOI } IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
" NporpaMmbl 00y4arouiuiics 00y4eHHUs MO AUCHUILINHE
J0JI2KeH 00/1a1aTh
IIK-3. Cnocoben  paGorare Hax | [IK-3.1. 3Haer:
MPOEKTaMH KOHTPOJUPOBAThH | MPUHIUIIOB W METOJOJIOTHI yIpaBICHUS
X0J WX paboT B 001acCTH | MPOEKTaMH B 00JAaCTH MH(POPMAITMOHHBIX
UCIIOJIb30BaHUSI TPEXMEPHOTO | TEXHOJIOTHIA;
MOJICTTUPOBAHUS ¥ | BO3MOKHOCTH HH()OPMAIIMOHHBIX CHCTEM.
pa3paboTku [1K-3.2. Ymeer:
CHEINATN3UPOBAHHOTO COCTaBIIATh TUIaH PaOOTHI HAJl TPOEKTOM;
MPOrPaMMHOTO OOecTeueHus | MIaHUPOBATh paclucaHue padoT, ¢ y4eTOM
C MPUMEHEHHEM TPEXMEPHOH | OTpaHUYEHHOCTH PECypPCOB;
rpaduxmu. IUTAaHUPOBATh pacxoabl U (UHAHCOBOE
obecrieueHne MpPoeKTa;
KOHTPOJIMPOBATH U YIPABIATH MPOCKTOM B
obmacru WT Ha ocHOBE pa3iIMUHBIX
METOJIOJIOTUH.
I1K-3.3. Bnaneer:
CHeIHAIN3UPOBAaHHBIM MPOrPaMMHBIM
obecrieueHreM i BeJICHUS IPOEKTa.
IK-4. Cnocoben  paspabateiBath | [1K-4.1. 3naeT:
JIOKYMEHTBI JKQHPOBBIE OCOOEHHOCTH U CTHIIMCTHKA
UH(HOPMAIIMOHHO- MyOTUIIMCTUYECKOTO TEKCTa;
MapKETHHTOBOTO JKQHPOBBIE OCOOEHHOCTH U CTHIIMCTHKA
Ha3HA4YeHHs, pa3padaThiBaTh | TEXHUYECKUX TEKCTOB;
TEXHHYECKHE  JOKYMEHTHI, | HH(OPMAITMOHHO-CIIPABOYHBII "
aJPECOBAHHBIC CIICIUATUCTY | HHPOPMAITHOHHO-TIONCKOBBIH amnmapar
1o WH(OPMAIMOHHBIM | JIOKYMEHTA,




TCXHOJIOTHAM.

METOZMKa padOThl HaJ TEKCTOM, OCHOBBI
JIMTEPATYPHOTO PEIAKTUPOBAHHS;

o0mue  TpeOoBaHHS K  CTPYKType
TEXHHUYECKOTO JJOKYMEHTA;

OCHOBHBIC BHUJBl aBTOPCKOHW pa3METKU
TEKCTa TEXHUYCCKOMN JAOKYMCHTAIUU;
OCHOBHbIC  CTaHIApPThl  OQOpPMIICHHUS
TEXHUYECKOH JOKyMECHTALIUH;

OCHOBHBIC THUIIBI JIOKYMEHTOB,
aJIpECOBAaHHBIX pa3paboT4ynKam
OpOAyKIHK B cdepe HHPOPMAIMOHHBIX
TEXHOJIOTHUH, O0COOCHHOCTH ITHUX
JIOKYMEHTOB;

OCHOBHBIC THUIIBI TEKCTOBBIX PEKIAMHBIX
MaTepuajoB, UX OCOOEHHOCTH;

OCHOBHBIE dbopmartsl ANEKTPOHHBIX
JIOKyMEHTOB u OCOOCHHOCTH  HX
MCIIOJIb30BAHUS;

OCHOBBI IpauecKoro Au3aiiHa;

OCHOBBI MAapKETHHIa, PEKJaMbl, CBS3EH C
00IIIECTBEHHOCTEIO;

OCHOBBI TUnorpaduKku u
NONUTrpadUIECcKO KyIbTypbl;
Pa3HOBUAHOCTH U MeTO bl HH(porpaduky;
PUTOpPHYECKHE u CTHJINCTUYECKHE
0COOCHHOCTH PEKJIAMHOTO TEKCTa;
CIocoObI U3II0KEHUS MaTepuaa,
HauOosee pacrpocTpaHeHHbIE B
COBPEMEHHOM JNOKYMEHTaluH
pa3paboTuunKa;

CpeICTBa OATOTOBKH CIIal-I0Y.

I1K-4.2. Ymeer:

AHAIM3UPOBATh 3aMEUaHUsl SKCIEPTOB U
BHOCHTbH HUCIIPABJICHUS B JOKYMEHT;
aHATU3UPOBATH HAyYHO-TEXHUYECKYIO
JUTEpaTypy, U3BJICKATh U3 HEE CBEICHMUS,
HEO0OXOaIUMBIE TUTS perieHus
IMOCTaBJICHHOM 3aJ1a4M;

BBITIOJTHSATH JUTEpaTypHOE
pEIaKTHPOBAHUE TEKCTA;

KOMIIOHOBAaTh ~ JOKYMEHT Ha  OCHOBE
3aJJaHHBIX HCTOYHUKOB;

OIKCHIBATh OU3HEC-TIPOLIECCHI C MOMOILBIO
rpaduuecKkrux HOTaIUil;

OTIpaIIuBaTh YKCIEPTOB W aHAIM3HPOBATH
MOJTy9YCHHBIC CBE/ICHUS;




OTpalInBaTh KCIEPTOB U aHAIU3UPOBATH
MOJIy4YEHHBIEC CBEJICHUS;

OCYILIECTBIISITh JUTEpaTypHOE
pPENAKTUPOBAHUE TEKCTA;

OLICHUBATh KOJIMYECTBO pabOYMX Yacos,
HEOOXOAUMBIX ISt BBITTOJTHEHHS
MOJIYYEHHOTO 33/I1aHUS;

MOJArOTAaBIUBATh TpaUueCKUe CXEMBbI;
peoOpa3oBbIBaTh JOKYMEHT B PazUYHbIC
BbIXosiHbIE ¢opmatel (pdf, html, dbopmar
AJIEKTPOHHOM CIPaBKH);

IPUMEHSTh CPEACTBA MOATOTOBKU CIal[I-
aioy,

pa3pabaTbIBaTh HHCTPYKLHUIO 110 MOHTAXY,
MyCKy, PperyJupoBaHUI0O U  OOKaTKe
TEXHUUYECKOTO CpEeJICTBA WJIM ammnapaTHo-
MIPOrPaMMHOTO KOMILIIEKCA;
pa3pabaThiBaTh OMHMCAHWE CUCTEMHOW WU
IIPOrPaMMHOM apXUTEKTYPBHI;
pa3pabaTbiBaTh  ONMHCAHUE  CTPYKTYPHI
Habopa JaHHBIX;

pa3palarbIBaTh PYKOBOJCTBA
NpOrpaMMHCTA, CIIPaBOYHUKH o
unTepdeiicam HPUKIIaIHOTO
IpOrpaMMHPOBAHHS;

pa3pabaTblBaTh PYKOBOACTBO IO S3BIKY
IIPOrpaMMHUPOBAHMS;

pa3pabaTbeiBaTh PYKOBOJICTBO CHUCTEMHOI'O
aJMMHHUCTPATOPA;

pa3palaThiBaTh TEXHMUYECKHE 3aJaHUs U
cnenuduKanuu TpeOoBaHMi;

pacKpbIBaTh 3aJaHHYIO TEMY C 3aJaHHOU
TOYKU 3pEHUus, coOmojas TpeOOBaHUS K
00BbeMY U K CTHIIIO U3JI0KEHUS;
COCTaBJIATh TEKCT JJIsl BeO-CaiiToB,;
COCTaBIISATh yOEAUTENbHBIM pEeKIaMHBIN
TEKCT.

I1K-4.3. Bnaneer:

MHCTpYMEHTapueM i Habopa TeKcTa
(TexcToBbIil npoueccop, XML-penakrop),
ABTOMATU3UPOBAHHOTO
JOKYMEHTUPOBAaHUSA  MCXOJHOTO  KOAa,
MOJrOTOBKA CHUMKOB 3KpaHa, CpeJCTBaMHU
peoOpa3oBaHus TOKYMEHTOB B BHIXOHBIE
dbopmarsl, MOJITOTOBKH CIauI-110y,
MOJITOTOBKU I'pa)UuECKUX CXEM.




B mporiecce ocBoeHus 00pa30BaTeNbHONM MPOTPAMMBI TaHHASE KOMIIETEHITHSI, B TOM YHCJIC UX
OTACIBbHBIC KOMIIOHCHTHI, (I)OpMI/IpyIOTCSI II0O3TAITHO B XO0I€ OCBOCHUA O6y‘-IaIOH_[I/IMI/IC$I JUCHUITIIINH
(MopyIeii), TpaKTUK B COOTBETCTBUHU C y4E€OHBIM IUTAHOM M KaJCHJAPHBIM TpadHuKoM ydeOHOTO
npoiiecca.

6.1.2. Omnmucanme moKa3aTejJed M KpPUTepHEeB OLECHUBAHMSA  KOMIIeTeHLMI,
(popMHpYeEMBIX 110 HTOTaM OCBOCHHUS AUCHHUILIMHBI (MOLYJ151), OMMHCAHHME IIKAJ OLICHUBAHMS.

[Tokazatenem OLIEHUBAHHMS KOMIIETEHIIMM Ha pPa3IUYHBIX JTanmax HX (HOpMUPOBAHHS
ABJISIETCA JIOCTH)KEHHE OOYYaroLIMMMCS IUIAHUPYEMBIX PE3yJIbTaTOB OOy4eHHUs MO AMCLUIUIMHE

(Momyito).

OIIK-1crnocoOHOCThIO MPUMEHSTH €CTECTBEHHO-HAYYHbIE U OOIIEHH)KEHEPHbIC 3HAHUS, METOIbI

MAaTEMaTUUYCCKOT O aHaJIM3a U MOACTIUPOBAHUA, TCOPCTUYCCKOTI'O U OKCIICPUMCHTAJIIbHOT'O

HCCIICIOBAHUA B HpO(l)CCCPIOH&HI:HOfI JACATCIIbHOCTH

Kpurepun oueHuBanus
Iloka3zarenn
2 3 4 5
3uams: o | OOyyaromuiics OO6yuarommiics Obyuaromuiics Obyuarommuiics
METOAaX JEMOHCTpUpPYET JEMOHCTpHUpPYET JEMOHCTPUPYET JAEMOHCTPUPYET
MATeMatiC | nongoe HETOJIHOE YaCTUYHOE TI0JIHOE
ZfIZJl;(;Ba ;| OTCYTCTBHE HIN COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
Mojesuposa | HEAOCTATOUHOE CIIEYIOINX CJIEIYIOIINX CJIEIYIOIINX
s, 3uars | COOTBETCTBUE 3HAHUW OCHOBBI 3HAHUN: OCHOBBI 3HaHUI: OCHOBBI
OCHOBHYIO CIIEYIOIUX TEOpUU pacyeTa U | TEOPUM pacueTa U | TEOpUHU pacyeTa u
TCOPHIO 00 | 3HAHHIA: OCHOBBI aHaJn3a aHaym3a aHaym3a
OKCHEPUMEH | teopum pacueTa M | SICKTPOHHBIX AIIEKTPOHHBIX AIIEKTPOHHBIX
TaJIbHBIX aHanu3a U(POBBIX CXEM; U(POBBIX CXEM; IU(POBBIX CXEM;
HCCIIEeI0OBaH
sIX g | MICKTPOHHBIX TIPUHLUIIBI TIPUHIIUIIBI TIPUHIIUIIBI
npodeccron U(POBBIX CXEM; JIEUCTBUSA U JEUCTBUS U JEUCTBUS U
ATBHOIM TIPUHIIHIIBI XapaKTEPUCTUKU XapaKTEPUCTUKU XapaKTEPUCTUKU
NESATEILHOCT | NEUCTBUA U OCHOBHBIX OCHOBHBIX OCHOBHBIX
u. XapaKTEPUCTUKU U (POBBIX M (POBBIX 1M (POBBIX
OCHOBHBIX YCTPOWCTB;- YCTPOMCTB;- YCTPOMCTB;-
u(poBHIX rapameTpbl napameTpbl napameTpbl
YCTPOUCTB;- COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
apaMeTpsl U(pPOBBIX UG POBBIX UG POBBIX
COBPEMEHHBIX YCTPOMCTB. YCTPOMCTB. HO YCTPOMCTB.
U (POBBIX JonyckaroTcst JIOITYCKar0TCA cBOOOJTHO
YCTPOMCTB. 3HAYUTENbHbIE HE3HAYUTEIIbHbIE OTIepUpPYET
OLINOKH, OIINOKH, pUOOpPETEHHBIMU
MIPOSABIISETCS HETOYHOCTH, 3HAHUSIMHU.
HEJIOCTATOYHOCTh | 3aTPyTHEHUS MPHU
3HaHUH, MO PALY AHATUTHYECKUX
IIOKa3aTeyeu, onepanusx.
oOyuatomuiics
WCIIBITHIBAET




3HAYUTENbHbBIE
3aTpyaHEHUS pU
OIIEpUpPOBAaHUNU
3HAHUSMH TIPH UX
IIepeHoce Ha
HOBBIE CUTYallUU

YMeTh: OOyuarommiics He | OOydaromuiics OOyuarommiics OOyuarommiics
HIPUMCHATDL | yMmeeT WIK B JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CCTECTBCHHO | yenocTaTouHOM HEIOJIHOE Y4aCTHYHOE THOJIHOE
-HAYYHBIE W
CTEIIeHU YMEEeT COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
0O0LIEnHKEH
epHbIe OCYILIECTBIISITh CIIETYIOIIUX I (S13% {01110 CJIETYIOIINX
3HAHUS, CUHTE3 YMEHHUM: YMEHHIA: YMEHHUIA:
METO/IBI MPOCTEHIINX OCYILIECTBIISITh OCYIIECTBIISATH OCYIIECTBIISATh
MareMaTtude | nmugpOBBIX CXEM CUHTE3 CHHTE3 CHHTE3
CKOro Ha OCHOBE MPOCTEUIIINX MPOCTEUIINX MPOCTEUIINX
aHamsa 1 coppemennoit U(POBBIX CXEM IU(POBBIX CXEM IU(POBBIX CXEM
MO/JICIMPOBA .
st AJIEMEHTHOM 0a3bl. | HA OCHOBE Ha OCHOBE Ha OCHOBE
b v (v (v
TeopeTHYECK COBPEMEHHOM COBPEMEHHOM COBPEMEHHOI
oro " ANIEMEHTHOM 0a3bl. | IeMEHTHOU 0a3bl. | SJIEMEHTHOM 0a3bl
IKCIIEPUMEH
TaJbHOTO
MCCIIeIOBAaH
us B
npodeccuon
aJbHOU
JESTEeTBHOCT
.
Baaodemy: O6yuatomuiicst He | OOy4Jaronuiics OO6yuaromuiics OOyuaromuiics B
HaBbIKaMH BJIAJCET UIN B BJIaJIEET METONAMHU | YaCTUYHO BJIAZEET | IOJIHOM O00OBEME
HPUMCHCHUS | genocTarounoi aHanmsa METOIaMH BIIaJIEET METOIAMH
MTOJTY9IE€HHBIX
AN 1 CTETIeHH BIAJCET U(POBBIX CXEM; METOJIaMU aHallu3a | aHalu3a
HABBIKAMIT METOJIaMU aHallu3a | HaBBIKaMH paObOThl | MU(PPOBBIX CXEM; U(POBBIX CXEM;
obmenmken | WMPPOBBIX Cxem; c HaBbIKaMU pa0bOThl | HABBIKAMH PAOOTHI
epHOro HaBbIKaMU pabOTHI | NMEKTPOTEXHUYECK | C c
MOJIETIMPOBA | C Oif amnmaparypoii, AIEKTPOTEXHUYECK | DIEKTPOTEXHUYECK
HUSL. ANEKTPOTEXHUYECK | DJIEKTPOHHBIMU 0oif anmapartypo, 0oif anmapartypo,
Brazers Oi1 anmaparypou, YCTpPOMCTBaMHU, 3IIEKTPOHHBIMU 3IIEKTPOHHBIMU
CHUSMU . .
™ AEKTPOHHBIMHU KOHTPOJIBHO- YCTPOMCTBAMH, YCTPOMCTBAMH,
MIPOBONTH "~
skcrepumen | YCTPOHCTBAMH, W3MEPHUTEIIBHBIM H | KOHTPOJILHO- KOHTPOJIBHO-
TaTbHBIE KOHTPOJIBHO- WCIIBITATETHbHBIM WU3MEPUTENLHBIM U | U3MEPHUTETbHBIM U
UCCIIEI0BAH | U3MEPHUTEIBHBIM U | 00OPYIOBaHHEM. UCTIBITATETHbHBIM UCIBITATETHbHBIM
Hl.. HCIBITATCILHBIM Oo6yuaromuiics 000pyI0BaHUEM, obopyoBaHuEM,
000pyZI0BaHUEM. WCTIBITHIBAET HaBBIKM OCBOCHBI, | CBOOOJHO
3HAYUTEIIbHBIC HO JIOITYCKAIOTCS MIPUMCHSIET
3aTpyJHCHUS TIPU | HE3HAYUTEILHBIC MOJTyYEHHBIC
MIPUMCHCHHH OIINOKH, HAaBBIKU B




HaBBIKOB B HOBBIX
CUTyaluigX.

HETOYHOCTH,
3aTpyJHEHUS IPU
AHAJIIUTUYCCKUX
ornepanusx,
IIEPEHOCE YMEHUU
Ha HOBEIE,
HECTaHJIapTHbIE
CUTYaLlUH.

CUTYaITUAX
HOBBIIICHHON
CIIOKHOCTH.

OIIK-2 CiocoGHOCTBIO OCBaMBaTh METOJWKH UCIIOIBb30BAHUS IPOTPAMMHBIX CPEJCTB IS

PEIICHUSA ITPAKTUYCCKUX 3a1a4

Hoxka3areas | Kpurepuun oueHuBanust
2 3 4 5

3namo: OOyuaronmiics OO6yuatonmiics OOyuaronmiics OOyuaronmiics
TCOPUIO O | EeMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CaMbIX TIOJTHOE HETIOJIHOE YaCTUYHOE TIOJIHOE
COBPEMCHHDI OTCYTCTBHE WJIH COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
EH (bopmaru | HEAOCTATOUHOE CIICAYIOIINX CJIEYOLTIX CJIEYOLTIX
OHHEIX COOTBETCTBUE 3HAHM: 3HAHMU: 3HAHMU:
TEXHOJOTHsI | CIACTYIOMINX Ha3Ha4yeHUeE, Ha3Ha4YeHUE, Ha3HAa4YCHUE,
X U | 3HAHUU: YCTPOWCTBO, YCTPOMCTBO, YCTPOMCTBO,
NporpaMMH | gaspaveHue, MIPUHITATT MPUHIIUI MIPUHIIUI
bIX YCTPOMCTBO, JIEACTBUSA JIEUCTBUSA JIEUCTBUSA
CpenCTBax,
METOMaX WX HpVI/IHIlI/IH Pa3IUYHBIX Pa3INYHBIX Pa3INYHBIX
npumenenns | ACHCTBIA AJIEKTPOHHBIX AIIEKTPOHHBIX AIIEKTPOHHBIX
B Pa3IUIHBIX YCTPOWCTB. YCTPOHCTB. HO YCTPOKCTB,
npodeccCHoH | SJIEKTPOHHBIX Homyckarorcs JOIyCKarTCA CBOOOIHO
aIbHOM YCTPOMCTB. 3HAYUTENbHbIE HE3HAUUTENIbHBIE | ONEpPHUpYET
ACATEIBHOCT OIIUOKH, OIIHOKH, pHOOPETCHHBIMU
H- MIPOSIBIISIETCS HETOYHOCTH, 3HAHUSIMH.

HEIOCTaTOYHOCTh | 3aTPyIHEHHUS MPH

3HaHUH, IO PSIILy AHATTUTHYECKIX

MOKa3aTelieu, onepanusx.

oOyyJaroruiics

UCTIBITHIBAET

3HAYUTENbHbIE

3aTpyAHEHUs MIPH

OIIepUPOBAHUU

3HAHHUSMHU TIPH UX

nepeHoce Ha

HOBBIE CUTYAITHH.
Ymemn: OOyuatomuiics He | OOyuaromuiics OOyuaronmiics OOyuarommiics
HCIOJIB30BA | ymeeT WIK B JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
b HEO0CTATOUHOM HETIOJIHOE 4aCTHYHOE TIOJIHOE




COBPEMEHHBI | CTETICHH yMEeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
e BBIOMpATH CIICAYIOINX CJIEYOITHX CJIEYOITHX
MHGOPMALH | 5 1errponmbie YMEHUI: YMEHUIA: BBIOMPATh | yMEHMHA: BHIOMPATh
OHHEIC KOMIIOHEHTHI 110 BBIOMPATH AJICKTPOHHbBIE AIIEKTPOHHBIC
TEXHOJIOTUH
" 3aJJaHHBIM AJIEKTPOHHBIC KOMITOHEHTBI 110 KOMITOHEHTBI 110
nporpammu | XAPAKTEPUCTHKAM | KOMIIOHEHTBI IO 3aJJaHHBIM 3aJJaHHBIM
pIe 1 GOpPMYJIUPOBaTh | 3aJaHHBIM XapaKTePUCTHKAM | XapaKTEPUCTUKAM
CpeAcCTBa, B | TpeOOBAaHUS K XapaKTepUCTHKaM | U GOpPMYJIMPOBaTh | U GOPMYIUPOBATH
TOM  9HCJIC | 571eKTPOHHBIM u hopmynupoBaTh | TpeOOBaHUS K TpeOOBaHUS K
OTCHCCTBCHH | 1 oMmoneHTaM. TpeOOBaHUs K AIIEKTPOHHBIM AJIEKTPOHHBIM
EII;(E)I/ISBOI[CT AJIEKTPOHHBIM KOMITOHCHTaM. KOMITOHCHTaM.
Ba, TpH KOMITOHEHTaM. Ywmenus ocBoeHsl, | CBOOOAHO
peLICHIH JlomyckaroTcst HO JIOMyCKAaIOTCS orepupyer
3amau 3HAYUTEIbHbIC HE3HAYUTENIbHBIC | IPUOOPETEHHBIMU
npoQeccuon OIHUOKH, OmMOKH, YMEHUSMH,
anbHOU IPOSIBISAETCS HETOYHOCTH, HPUMEHSET UX B
ACATCIEHOCT HEJIOCTATOYHOCTh | 3aTPYIHEHHS MPH | CHUTYaIHsIX
H' YMEHUH, [0 Py | aHATUTHYECKUX MOBBIIIICHHON

MoKa3aTese, orepanusx, CJIO’KHOCTH.

oOyuarouiics IepeHoce yMeHui

HCIIBITHIBACT Ha HOBBIC,

3HAYUTEIIbHBIC HECTaHIapTHBIC

3aTPY/JHCHUS NPH | CUTYAIlHH.

OIIEPUPOBAHUU

YMEHUSIMH TIPH UX

nepeHoce Ha

HOBBIC CUTYAIUH.
Baaoembs: OOyuaronuiics He | OOyuaronuiics OOyuarommiics OOyuaromuiics B
Bnanets BJIQJICCT WIH B BJIQJICCT HABBIKAMHU | YaCTHYHO BJIAJICCT | TIOJHOM 00BbeMe
HaBBIKAMU HEJI0CTaTOYHOU pacuera, HaBBIKAMHU BJIaJIeCT HAaBbIKAMU
MPUMEHCHHS | CTETICHU BJIaJeeT | MPOEKTUPOBAHMS, | pacyera, pacuera,
CaMbIX HaBBIKAMU MIPOrpaMMHPOBAHHU | IPOCKTHUPOBAHUSA, | IPOCKTHPOBAHUS,
COBpPEMEHHBI | pacyera, s IPOCTHIX POrPaMMHUPOBAHHU | IPOTPAMMHUPOBAHH
X MPOCKTUPOBAHUS, | MHUKPOIPOIIECCOPH | ST MPOCTHIX s IPOCTBIX
uHpOpMAIM | IPOTPAMMHPOBAHHU | BIX CHCTEM, MHUKPOIPOLIECCOPH | MUKPOIPOLIECCOPH
OHHBIX sl IPOCTBIX JIOTYCKAKTCS BIX CHCTEM, BIX CHCTEM,
TEXHOJIOTUH | MHKPOIIPOIIECCOPH | 3HAYUTEIbHBIC HaBBIKH OCBOCHBI, | CBOOOHO
u BIX CHCTEM. OLITHOKH, HO JIOMTyCKAIOTCS MIPUMEHSIET
MpOrpaMMH MIPOSIBIISICTCS HE3HAYUTENIbHBIC | TIOJYYCHHBIC
BIX CPEJICTB HEJOCTaTOYHOCTh | OLIHOKH, HaBBIKH B
B PELICHUU BJIQJICHUS HETOYHOCTH, CHUTYyaIHsIX
MOCTaBJICHH HaBBIKAMU TI0 Py | 3aTPYAHCHHS MIPH | TOBBINICHHOMN
OH 3a7ayu. nokasareliei, AHAITNTUYECKUX CJI0KHOCTH.

Obyuaromuiics orepanusx,

UCTIBITHIBACT nepeHoce yMeHU|

3HAYUTEIIbHBIC Ha HOBBIC,




3aTpyJHEHUS MPU | HECTaHJApTHBIE
MIPUMEHEHUH CUTYallUH.
HAaBBIKOB B HOBBIX
CUTYaIHUsX.

[kanel olleHUBaHUS PE3yJIbTaTOB MPOMEKYTOYHON aTTECTallUU U X ONHCAHUE:

dopma NpPoMeKYTOUYHOI aTTeCTALMH: 324€T, IK3aMEH.

O0s13aTeIbHBIMHM YCJIOBHSIMHM TOATOTOBKHU CTYJAeHTa K NMPOMEXKYTOYHON aTTecTalM
SIBIISICTCSl BBIMOJTHCHUE W 3alIUTa CTYACHTOM JIa0OPaTOPHBIX paboT, MPEAYCMOTPEHHBIX paboueit
MIPOTPaMMOii.

IxaJuaa
Onucanune
OLICHUBAaHUSA
BeimontHeHBI  Bce  00s13aTeNbHBIE  YCIOBUS IOATOTOBKHM CTYACHTA K
IIPOMEKYTOUYHOM aTTECTAlMHU, IIPELYCMOTPEHHBIE IPOrPAMMON TUCIUILIAHEI.
CTygeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUH, HaBBIKOB
3auTeHo IPUBEICHHBIM B Ta0NMLAX [IOKa3areiei, omnepupyer NpuoOpeTEeHHBIMU

S3HAHUSIMU, YMCHUSAMHU, HABBIKAMH, IIPUMCHACT UX B CUTYyaAllUAX MOBBIIIICHHOM
CJIOKHOCTH. HpI/I 9TOM MOT'YyT OBITh AONYHICHBI HE3HAYHUTCIBbHBIC OHII/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHU IIPHU aHAJTIUTUYCCKUX OIICpalluAX, IICPEHOCC 3HAHUU
)51 YMCHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTYyallluH.

He BemonHeHbl o0s13aTeNIbHBIE  YCIIOBUSA TOATOTOBKU CTYJEHTa K
MIPOMEKYTOUHOM aTTECTallMu, IPELYCMOTPEHHbIE TPOrPAMMON JTUCHUILINHBI,
WM CTYACHT JAEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHHIA,
He 3auteHo | HaBBIKOB  MpUBENEHHBIM B  TaOJMIAaX  [OKa3aTelei, JOMmyCKaroTCs
3HAYMUTEJIbHBIC OLIMOKU, TTPOSBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB
10 psAY ITOKA3aTelIel, CTYICHT UCIIBITHIBAECT 3HAUUTEIbHBIE 3aTPYAHEHUS [IPU
ONEPUPOBAHUM 3HAHUSIMHA U YMEHUSIMH IIPU UX MEPEHOCE HA HOBBIE CUTYALIUH.

DopMa NPOMEKYTOUYHON ATTECTALMM: IK3AMEH.

O0s13aTeIbHBIMHM YCJIOBMSIMHM TNOATOTOBKH CTYJAEHTa K NMPOMEXKYTOYHON aTTecTaluH
SBIISIETCS BBIMOJIHEHHE W 3alllUTa CTYAEHTOM JabOpaTOpHBIX paboT, MPeAyCMOTPEHHBIX paboueit
IPOrpamMMoi.

HIxaJja oneHUBaAHUA Onucanne

Buinonnenvt  6ce 6uowvi  yueOnou pabomovl, npedycmompeHHbvie
pabouyel npoepammon. CmyoeHm OeMoHCmpupyem coomeemcmaue
3HAHUL, YMeHUll, HABbIKO8 NPUBEOEHHBIM 8 MAdIUYaAx nokazamernell,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUIMU, HABbIKAMU,
npUMeHsiem UxX 8 CUMyayusx nosvlueHHol cioxcHocmu. Ilpu smom
Mocym Oblmb 0onyujensl He3HauumenbHblie OWUOKY, HEMmOYHOCMU,
3ampyOHeHUss Npu AHATUMUYECKUX ONepayuUsix, nepeHoce 3HaAHUU U
VMeHUll Ha HO8ble, HECMAHOAPMHbBLE CUMYAYUU.

Omauuno

Buvinonnensvt 6ce 6udvl  yuebHOU pabomvl, NpedyCMOmMpeHHbvle
yueonvim — naamom.. CmyodeHm — 0eMOHCMpupyem  HenoaHoe,
Xopowo npasuibHoe  coomeemcmeue  3HAHUL, — YMEHUU,  HABbIKO8
npUeOdeHHbiM 8 mabauyax nokazamenet, aubO eciu npu dmom
OvLIU donyuensl 2-3 HecyujecmeeHHble OUUOKU.




Bvinonnenvt  6ce  6udvl  yuebHou pabomsl, npedycMompeHHbie
yueouvim naanom. Cmyoenm OemMOHCmMpupyem CcoOmeemcmeue
Yooenemeopumenvno | 3HaHUll, 8 KOMOPOM 0C8eUjeHa OCHOBHAS, HAUbOLee 8aNCHAs YACMb
mamepuana, HO NpU 3MOM OONYUleHa 0OHA 3HAYUMENbHAS OUWUOKA
UIU HeMOYHOCMb.

He @vinonnen o00un unu 6onee 6udos yueOHou pabomul,
npeoyCMOmMpeHHbIX yueouvim nianom. Cmyoenm OemoHcmpupyem
HeNnoiHoe cOomeemcmeue 3Hanull, YMeHUl, Ha8blk08 NPUEEeOeHHbIM
Heyoosnemsopumenvr | 6 mabauyax noxazameneil, OONYCKAIOMCS 3HAYUMENbHble OWUOKU,

0 NPOAGNAEMCL OMCYMCMeue 3HAHUL, YMeHUll, HABbIKO8 NO pAdy
nokazameietl, cmyoenm ucnvimoieaem 3HaAYUMenbHblE
3ampyOHeHuss npu ONePUPOBAHUU 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

@DOH/T OLIEHOYHBIX CPEJICTB MPECTABIICH B MPHIIIOKEHUH 2 K pabodei mporpaMme.

7. YueOHO-MeToau4YecKoe 1 MH(pOpMAIIUOHHOE 00ecriedyeHue TN CIIUTIITUHbI
a) OcnogHas rumepamypa.:

1. Manaryra K.A. Casoctun ILU., Kysuenos A.B. Ananorosas u nud)poBas 3J€KTPOHHKA:
yuebHoe nocobue. — M.: MY, 2010

6) Hononnumenvhas iumepamypa:

1. UrymuoB B. H. Pa3paGoTka 5JeKTpPOHHBIX YCTPOMCTB U CXEMOTEXHHKA:
MPAKTHKYM. Hupexr-Menua » 2014 — AIEKTPOHHA BepcuUs
http://www.knigafund.ru/books/184914

2. UrymnoB B. H. Pa3paboTka 5I€KTPOHHBIX YCTPONCTB U CXEMOTEXHUKA:
yueOHoe nocobue, Hupext-Menua » 2014 — ANEKTPOHHAs BEpCUs
http://www.knigafund.ru/books/184914

6) Uumepnem pecypcwi:
1. http://www.elektrofag.com
2. www.pub.lib.ru
3. http://cxem.net
4. http://rlocman.ru

8. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNTUHDL.
Jns  mpoBeneHMs — JIGKUMOHHBIX — 3aHATUH ~ HEOOXOAMMBI  ayAUTOpUH,  OCHAIEHHBIE
MYJIbTUMEIMHUHBIME TTPOEKTOPAMU U dKpaHamu. [[s mpoBeaeHust 1abopaTOpHBIX paboT TpedyeTcs
KoMmImbloTepHbI  kiacc  (AB2507, AB2614, AB2619) c¢ ycTaHOBIEHHBIM MPOrPAMMHBIM
ob6ecnieuenuem NI Multisim 13.0, AVR Studio, Proteus Design Suite 8.6..

9. MeToanueckue peKOMEHIAMY IJIS CAMOCTOSITEJIbHOI PadoThI CTY/1€HTOB

CamocTtosiTe1bHAs pa0oTa CTYyA€HTOB HANIPABJICHA HA PelIeHHE CJeIYIOIMX 3a1a4:

CamocrosaTenbHass paboTa SBIsSETCS OJHMM M3 BHJIOB Yy4eOHbIX 3aHsaTuil. Llens
CaMOCTOSITENIbHOW pPabOThl — MPAKTUYECKOE YCBOEHHE CTYJCHTaMH BOIIPOCOB aBTOMATH3AIlUH
yIOpaBiICHUS JKU3HEHHBIM IUKIOM M3JENUs, paccMaTpUBA€MbIX B TMpOIEcCe H3YUCHHS
JUCLUIUINHBI.

AynutopHas caMoCTOsITeNIbHAs paboTa 1Mo AUCHUIUIMHE BBIIOIHAETCS Ha YU€OHBIX 3aHATUAX
101 HENIOCPEACTBEHHBIM PYKOBOJCTBOM IIPENOABATENS U 110 €r0 33aJaHUIO.


http://www.elektrofaq.com/
http://www.pub.lib.ru/
http://cxem.net/
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B

BHreaynuropHas camocTosiTenpHas paboTa  BBINONHAETCS CTYJEHTOM 10  3aJaHHIO
IpernoiaBaTess, Ho 0e3 ero HemoCPECTBEHHOTO YUaCTHS.

3amauu caMoCTOATEILHOM PadoThI CTYAeHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSTENILHON y4eOHON pabOThI;

- OCBOEHME COJCpKAHUS AUCLUIUINHBL;

- yriayOeHne colep KaHtsl U OCO3HAHNUE OCHOBHBIX IOHATUN AUCLHUILINHBI;

- NCMOJIb30BAHUE MaTepuaa, COOpaHHOTO U MOJYYEHHOT'O B XOJI€ CAMOCTOSATEIIbHBIX
3aHATUH U1 3 PEKTUBHOM MOATOTOBKY K 3a4ETYy.

Buabl BHeayIMTOPHOI cAaMOCTOSITEILHOM Pa0OTHI:

- CAaMOCTOSTEJIbHOE U3YYEHHUE OTJIEJIbHBIX TEM AUCLHUIUINHBL;

- IOJITOTOBKA K JICKIIMOHHBIM 3aHITHSAM;

- IOJITOTOBKA K CEMHHApaM U MPAKTUYECKUM 3aHATHUAM;

- 0(pOpMIICHHE OTYETOB I10 BHIIIOIHEHHBIM J1a00paTOPHBIM paboTaM M MOATOTOBKA K MX
3alInTe;

- BBITIOJTHEHUE PACUYETHO-TPaPUIECKON pabOTHI.

J1s1 BBINIOJIHEHMSI JTF000T0 BUJIa CaMOCTOSITEIbHON paboThl HEOOXOIMMO MPOUTH CIIEAYIOIINE
JTalbl:

- OIIpe/ieNIeHUe 1IETIM CaMOCTOSTENbHOM paboThl;

- KOHKpeTHU3alus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOILIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOD aJIEKBaTHOI'O CI0Cc00a JEMCTBUS, BEYILErO K PEIICHUIO 3a/1a4H;

- IUTAaHUPOBaHKE PabOTHI (CAMOCTOSATEILHON WM C TOMOILBIO IIPENoIaBaTess) Haj
3a/laHuEM;

- OCYILIECTBJIEHUE B ITPOLIECCE BBITOJHEHHS CAMOCTOATENBHOM paboThl CAMOKOHTPOJIS
(IpOMEKYTOYHOI'O U KOHEUYHOT'0) Pe3yJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pednekcus;

- Ipe3eHTalMs paboThI.

10. MeToanyeckne peKOMeHIAIUH IJIsl IPenoaBaTes

Ha mepBoM 3aHATHU 1O AMCHUIUIMHE HEOOXOIMMO O3HAKOMHUTH CTYIEHTOB C TIOPSJIKOM €¢
U3y4eHHUs (TeMaMu Kypca, popmMaMu 3aHATUH, TEKYLIETO U IPOMEKYTOUHOTO KOHTPOJISI), PACKPBITh
MECTO U POJIb TUCIUIUIMHBI B CUCTEME HAYK, €€ MPaKTUYeCKoe 3HaueHUe, JTOBECTH J0 CTYIEHTOB
Tpe6OBaHI/I$[ K (1)OpM€ OTYCTHOCTU W NPHUMCHCHHA BHUAOB KOHTPOJIA. BI)II[aIOTCH 3alaHusa dJId
MOJTOTOBKU K CEMUHAPCKUM 3aHSATHSIM.

[Ipy mOATOTOBKE K CEMHMHAPCKOMY 3aHSTHI) TI0 TIEPEYHIO OOBSABICHHBIX TEM
MpernoaaBaTeNto HeoOXOIUMO YTOYHUTH IUIaH WX MPOBENEHHUs, NPOAyMaTh (OPMYIHUPOBKU U
COZACPpIKaHUC y‘~I€6HI>IX BOIIPOCOB, BBIHOCHUMELIX Ha O6CY)K)I€HI/IC, O3HAKOMUTBCA C TMCPCUHEM
BOIPOCOB 10 TEME CEMUHApA.

B X0J€ CEMHUHAapa BO BCTYIHUTCIIBHOM CJIOBE PACKPBITH MHMPAKTUUYCCKYIO 3HAUMMOCTb TEMBbI
CEMHUHAPCKOTO 3aHATHS, OMPENEIUTh MOPAIOK €ro MPOBEASHUs, BpeMsi Ha 0OCYKIEHUE KaXI0ro
yaeOHoro Bormpoca. [lpuMeHsst (QpoHTaIBHBIM OMpPOC JaTh BO3MOXKHOCTH BBICTYIUTH BCEM
CTyJEHTaM, PUCYTCTBYIOIIUM Ha 3aHSATUH.

Ilemecoobpa3Ho B Xo0ze 3amIUTHl JIAOOPAaTOPHBIX pabOT 3afaBaTh BBICTYMAIOMIAM |
ayUTOPUU JOMOJHUTEIbHBIE U YTOUYHSIOUIME BOMPOCHI C IIENbI0 BBISCHEHHS UX TMO3HUIMHA TO
CYIIIECTBY 00CYXIAEMBIX MPOOIIEM.

CrnenyeT nmpeaocTaBUTh BO3MOKHOCTh BBICTYIUICHHUSI C MECTa B BUJE KPaTKUX COOOIIECHUI
10 TIOJITOTOBJICHHOMY 3apaHee BOTIPOCY.

B 3akmounTensHOM YacTH CEMUHAPCKOTO 3aHSATHS CleAyeT IMOABECTH €ro WTOTH: JaTh
OLICHKY BBICTYIUIEHUH Ka)KJOTO CTYJEHTa M y4eOHOU rpymnmbl B 1eJI0M. PacKpbITh MOIOKUTEIbHBIE
CTOPOHBI U HEJOCTATKHU MPOBEICHHOTO CEMUHAPCKOTO 3aHATHsI. OTBETUTHh HA BOMPOCHI CTY/IEHTOB.
Bb11ate 3a1anus A1 CaMOCTOSITENIEHOM paOOTHI IO IMOATOTOBKE K CIICAYIOIIEMY 3aHATHIO.



[Tpunoxenue 1.

CTpyKTypa ¥ cofepKaHue JUCHUILIUHBI «Pa3paboTka >JIEKTPOHHEIX YCTPOMCTB M CXEMOTEXHHUKA» MO HAMPABJICHUIO II0ArOTOBKH
09.03.01 «MadopmMaTHKa M BBIYMCJINTEIbHAS TEXHUKA» ¥ npoduio noarorosku «Kubepdusnueckne cucrembn

H B .
uabl yueOHo# padoThl,
c| BKJIIOYASI CAMOCTOATEIbHYIO Buabi camocTosiTeJibHOH padoThl Popmel
e aTTecTamnu
e . padoTy CTYy1eHTOB, CTYIEeHTOB "
M U TPYA0EMKOCTh B Yacax
n/n Pazgen i ce
M
IT) ec J II/C | Jla6 CCP KPC III,‘iI EEI T | Pegepar | K/p | I 3
™
a
Tema 1. Ocnogvl pabomsi umnynbcHuIX u
Yugpposwvix YCmMpotcms. Bunsr
UMIIYJIbCHBIX CUTHAJIOB W HX OCHOBHble | 4 | 1-2 2 2 4 2
mapamMeTpsbl. JIuneitnbpie 3JIEMEHTHI
UMITYJIBCHBIX YCTPOUCTB.
Tema 2. Kniouegvle 9J1eMeHmbl
UMAYIbCHLIX — YCMPOUCMS. JvonHble
kmoun. Kimroun wa BT. Jmmamwmueckuit | 4 | 3-5 2 2 4 2
KITIOY Ha KOMIUTUMEHTapPHBIX
tpan3ucropax. Kmroun Ha 1T
Tema 3. Hugposvie u  nocuueckue
yempoticméa.  CHUCTEMBl  CUMCIIEHUST U
uuppossle  konabl. OCHOBBI  anreOpbl
norukd. Twumbel cepuitHbIX Jormdeckux | 4 | 6-8 4 4 4 2
3JIEMEHTOB (MHTEerpaIbHBIX CXEM).
bazoBeie  snmementer  TTJI.  baszoBeie
snemeHTsl KMOIL.
JlaGopatopHas pabota Ne 1.
HccnenoBanue JOTHYECKAX dJeMEHTOB u | 4 | 6-7 8 8 8
CXEM.




Tema 4. Komounayuounvie yugposvie
ycmpoticmaa. MyJbTUIIIEKCOPEI,
JeMYJIbTUILICKCOPBI, umdpatopsl,
aemugpaTopsl, apupmMeTHIecKue
CyMMaTOpHI, CXEMBI KOHTPOJIS
YETHOCTH/HEYETHOCTH. [Mudpossie
KOMITapaTophbl.

9-11

Jlaboparopuas pabora Ne 2.
HccnenoBanue KOMOWHAIIMOHHBIX
YCTPOMCTB.

9-10

Tema 5. Ilocnedosamenvhvie ycmpoticmeaa.
Tpurrepsl, PErUCTpHI, CYETUYHKH,
1M POBbIE ABTOMATHI.

12-
14

Jlaboparopnas pab6ora Ne 3. HccnenoBanue
MIOCJICIOBATEIILHOCTHBIX YCTPOMCTB.

12-
13

Tema 6. Ananocoso-yughposvie u yugppo-
ananoeosvie npeoopazosamenu (ALl u
L[AT). Mertomst npeoOpa3oBaHUs
aHaJIOTOBBIX BEJIMYUH B KOJI.
[TapannenbHbIA AIIII, AIIIT
nocjenoBarenbHoro npubamkenus, AL
C TNPOMEXYTOUHBIM IPeoOpa3oBaHUEM B
uHtepBan  BpemMeHu. Cxema  IIAII
OCHOBHBIE NapaMeTpbl M XapaKTEPUCTHKU
npeoOpa3oBaHuUs.

15-
18

12

12

JlaGopatopHas pabota Ne 4.
HccnenoBanne  aHamoro-uM@poBbIX U
111 poaHaTIOrOBbIX MpeodpazoBaTesei.

15-
17

12

12

12

Hroro B 4 cemecTpe

18

36

54

36

24

12

Tema 7. Ocnosnvie ceéedenusi o cemeticmee
mukpoxoumpoiiepoe AVR. Apxurektypa
nporieccopa  AVR.  Peructper  obimero
HazHaueHuss u AJIY. Peructp cocTtosHus.
AJlpecanusi  yCTpOMCTB BBOJA-BbIBOJA U




namsitt SRAM. IlporpammHbIil cUeTUYHMK U
crek. IlpepsiBanus. CnocoObl aapecanuu
JAHHBIX.

JlaGoparopnast pabora Ne 5. 3HaKOMCTBO CO
cpenoit AVR Studio:mpuHIUTIBI
NPOrPaMMHPOBAHUS  MHUKPOKOHTPOJIICPOB
AVR.

Tema 8. Cucmema KOMAHO
muxpoxoumponniepoe AVR. (OcoOeHHOCTH
aApXUTEKTYpPbl MUKPOKOHTposiepa. KomaH bl
nepecbulki. Apu(MeTHIeCKHe 1 JTOTHIECKUe

KOMaH/IbL. Komansr yIIpaBJICHUSI

IPOTrPaMMOiA. Komanasl  cpaBHEHUs. 4-8 10
Komanner ycnoBHoro mnepexona. Komaomsl

cnuroB. KomaHabl  yCTaHOBKH  OHTOB.

Komannel wu3MeHeHUss OHTOB  perucrpa

NpU3HAKOB.  JlOTONHUTENbHBIE  KOMAaHbI.

Komanjp! pacimpenHoro Habopa.

Jlabopatopnast pabora Ne 6. Pabota c 4.5

IIOpTaMU BBOJIa-BbIBOJIA.

Jlaboparopnas paboTta Ne 7. 6-7

IIporpammupyemslii TaliMep.

Tema 9. Apxumexmypa

MUKPONPOYECCOPHOO sa0pa 9-13 6
muxpoxoumponnepog AVR. Opranuzanus

namsti. [IporpaMMHasi MOJIEJIb.

JlaGopaTtopnass pabora Ne §. Pabora c 8-9

aHaJIOTO-IIM(POBBIM MTPEOOPA3OBATEIIEM.

JlaGopatopnass pabora Ne 9. PaGora c 10-

YHUBEPCAIbHBIM MOCJIEIOBATEIbHBIM 11

uHTepdeiicom.

Tema 10. [Illpoepammuposanue AVR.

OOuue cBefieHus. 3amTa Ko/1a U JaHHBIX. 14- 6
Kondurypanmonssle sueiku . 18

Wnentudukatop. KanmubpoBounas syeiika.




Opranu3zanys namMmsTé NporpamMM U JaHHBIX

MHUKPOKOHTpOJIEPOB ~ cemeiicTBa Mega.

Ynpasienue IPOLIECCOM

nporpammupoBanusi. IIporpammupoBanue

1o MOCIIEZI0BATEILHOMY KaHaiy.

[TapannensHoe MPOrPaAMMHUPOBAHHUE.

[IporpammupoBanue 1o  uHTepderncy

JTAG.

Hroro B 5 cemecTpe 18 36 54
Hmozo: 36 72 | 108

*I1JIP — HamucaHKe OTYeTa U MOJr0TOBKA K 3aIlUTe 1ab0opaTOpHOM paboTh
CU** - caMOCTOSATENIbHOE N3YyUEHHE




[Tpunoxenue 2
MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOMN ®EJIEPALINA

®EJIEPAJILHOE FOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUE BBICIIETO OBPA3OBAHUS
«MOCKOBCKHI NOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUH IMOJIUTEX)

HanpaBneHHe IHOATOTOBKH.
09.03.01 «MupopmaTHKa M BHIYMCIUTEIbHAA TEXHUKA

[Mpoduns moaroTOBKM
«Kubepdusnueckne cucreMbD)
dopma 00yyeHus: OuHas

Kadenpa «CMAPT-TexHonorum»

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTIAHE

Pa3pa0oTka 3J1eKTPOHHBIX YCTPOMCTB M CXeMOTEXHHKA

Cocras:
1. ITacniopT oHIAa OLIEHOYHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:
IIepeyeHs BOIPOCOB I DK3aMEHA
Ilepedyens BOIPOCOB IS 3a4eTa
IlepeyeHb BOMPOCOB JUIsl 3aLIUTHI TJAOOPAaTOPHBIX PabOT
TecToBble 3anaHus

Mocksa, 2023 rog



1. ITacmopt ¢oHAa OLIEHOYHBIX CPEACTB

2. TlepeyeHb OLIEHOYHBIX CPEACTB MO AUCIHUNJINHE

Pa3paboTKa 371eKTPOHHBIX YCTPOWCTB M CXeMOTEXHHKA

HaumenoBanue [IpencraBnenue
No OLIEHOYHOTOCPE/IC KpaTkas xapakTepucThKa OlEeHOYHOTO OLIEHOYHOTO CPEJICTBA B
oC TRa cpeacrsa dOC
CucreMa CTaHIAPTH3UPOBAHHBIX 3aJaHUM,
Tecr MO3BOJISIFOIIIAS aBTOMATHU3HPOBATh .
1 o ®DoHJ TECTOBBIX 3aJaHUN
(T) MpoLeaypy H3MEpPEHUsi YPOBHS 3HAHUU U
YMEHHI 00yJaromerocs.
CpeAcTBO TPOBEPKHM YMEHUH H HAaBBIKOB
pell POBEpKH Y 3ananus A7 3alUThI
MPUMEHSTh  TOJNyYeHHbIE  3HAHUS UL
2 3J1P 1a00paTOpHBIX PadoOT
pEIICHUs MPAKTUYECKUX 3a7a9 C MOMOIIBIO
MHCTPYMEHTAIBLHBIX CPEJCTB.

2.1. [lepeyeHb BOMPOCOB /IJIsl IK3aMeHa

§

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUHCKOM ®EJIEPALINU
OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUME BBICIIEI'O

OBPA30OBAHUS

«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»

(MOCKOBCKHI NOJIUTEX)

®dakynbTeT MHPOPMATHKU U cHCTEM yrnpaBieHus, kadeapa «CMAPT-TexHonorun»
JucnnmnnHa «Pa3paboTka 3JIeKTPOHHBIX YCTPOUCTB M CXEMOTEXHHUKA»
Oo6pasosarenbhas nporpamma 09.03.01 «MHbpopMaTHKa U BRIYUCIUTEIbHAS TEXHUKAY,

OIl Kubepduszuieckue cuCTEMBI

Kypc 2, cemectp 4

1. TlpepsiBanus.
2. Apxwurextypa npoueccopa AVR

3aB. kadempoit

3K3AMEHAIIMOHHBIN BUJIET Ne3

/E.B. llerpynunal




2.1. lepeuyenn Bonpocos ais dx3amena (OITK-1)

HBoOoo~NoOhwWdDE

[N
[N

0.
. KoMaH1b1 yripaBieHus nporpaMmMon
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Apxurektypa npoueccopa AVR.

Peructpsl o6mero Haznauenus u AJIY.

Peructp cocrosiaus.

Anpecanusi ycTpoicTB BBOJa-BbiBOa U naMsatu SRAM.
[IporpamMMHBIN CHETYUK U CTEK.

IIpepsiBanus.

Crioco0b! agpecaliy JaHHBIX.

Oco0eHHOCTH apXUTEKTYpbl MUKPOKOHTPOJLIEPA
Komanzb! nepecsuiku

Apudmerndeckre 1 JOrMuecKue KOMaH/Ibl

Komanns! cpaBHEHUs

KoMmaHn1bl yc10BHOTO niepexoaa

Komanzp! ciBuros

Komanp! ycTaHOBKH OMTOB

Koman sl n3MeHeHus: OUTOB perucTpa NpU3HaKoB
JlononHuTeabHbIE KOMaH/IbI

Komanp! pacmypenHoro Habopa

Opranu3zanust mamsTH.

[TporpaMMHast MOZEIb.

3amuTa KoJia ¥ JaHHbIX

Kongurypaunonusie sueitku

Unentudukatop

KanmubGpoBouHas siuelika

Opranu3zanys naMsaTé OporpamMm U JaHHBIX MUKPOKOHTPOJIIEPOB cemeiicTBa Mega
ITocnenoBarenbHOE IPOrPaMMUPOBAHKE IIPU BBICOKOM HAIIPSLKEHUN
VYipasieHue nponeccoM IporpaMMupOBaHus
ITporpaMMupoBaHue 1O MOCJIEN0BATEILHOMY KaHaILy
[lepexitoueHue B pexuM IporpaMMUpPOBaHUs

VYmpasnenneM npoueccoM nporpammuposanus FLASH-namsatu
VYnpasnenue mpoieccoM nporpammupoBanusi EEPROM-namsitu
[TapamienpHOE MPOrpaMMHUPOBAHKE

[TporpammupoBanue FLASH-namsitu

ITporpammuposanne EEPROM-namsatu

3anuce EEPROM-namsiti

KonduryprupoBanue MUKpOKOHTPOIIIEPOB

[TporpaMmmupoBanre KOH(QUTYpallMOHHBIX STYEEK
[TporpaMMupoBaHue SYEEK 3AIUTHI

2.2. lepeuyenn Bonpocos s 3auera (OIK-2)

RBoOoo~Nooa~wNE

0.

MaremaTtnueckre 0CHOBBI paObOThl HU(PPOBBIX U JJOTHYECKUX YCTPOUCTB
OcHoBbI anreOpsl JIoruku. bysnesa anredpa.

MuHuMHI3a1us JTOrMuecKuX QYHKIUNA U BbIpaXKeHUH

JInogHbBIE KITIOYH

Kiroun Ha BT

JlnHaMuueckue XxapakTepucTuky kinroga Ha bT

Kiroun wa IIT

THUIBI CEpUIMHBIX JTOTMYECKHUX DJIEMEHTOB

ba3oBblii 35eMeHT TpaH3ucTOpHO-TpaH3ucTopHOM Jtoruku (TTJI)

TTJI ¢ OTKPBITBIM KOJUIEKTOPOM



11.

Bba3oBrle niements! mornku KMOIT

12. KMOII ¢ Z — Bb1xoa0oMm (¢ Z — COCTOSTHUEM)

13. MyIbTHILIEKCOPHI, 1EMYITbTHILICKCOPHI

14. HIudparopsl, nemmdpaTopsr

15. Apudmerndeckuii cymmaTop

16. [ludpoBbie KOMIIAPATOPHI

17. CxeMbl KOHTPOJISI YETHOCTH/HEYETHOCTH

18. ApudMeTHKO-TOTHUECKUE YCTPOHCTBA

19. OcHoBHbIE BUbI, CTPYKTYpa U MPUHIIUIIBI TOCTPOSHUS TPUTTEPOB
20. RS—tpurrep

21. D—rpurrep

22. T—tpurrep

23. JK—tpurrep

24, Peructpsi: kinaccudukanus, CTpyKTypa U MIPUHIUIIBI TOCTPOCHUS
25. [TapamiensHBIi perucTp

26. CHIBUTAIOIINI PETUCTP

27. CueTunku: Knaccuukas, CTPyKTypa U IPUHIIUIIBI IOCTPOCHHUS
28. JIBOMYHBIC CUCTUYNKHU

29. JIBOMUHO-KOIMPOBAaHHbIE CYETUYUKU

30. [Hudpo-ananorossie nmpeodpazoBarenu (LIAIl): ocHOBHBIE XapaKTEPUCTUKH
31. LTAII ¢ uMpOTHO-UMITYJILCHON MOIYJISIIIEN

32. LIAII c cymmupoBaHrEeM BECOBBIX TOKOB

33. LIAII Ha nepexirouaeMbIX KOHACHCATOpax

34. IHAII Ha UCTOYHHKAX TOKA

35. ITAII c cymMupoBaHueM HanpsKEHUN

36. Amnanoro-mudpossie npeodpazoparenu (ALIT): ocHOBHBIC XapaKTEPUCTUKH
37. [MTapamnensubrid AL

38. Muoroctynenuatsie ALIT

39.  MHoroTakTHble nocieaoBaTensHo—apaiensasie AL

40. Konseiteprasie AL

41. AIII mocnegoBaTenbHOro cueTa

42. ALII mocnegoBaTenbHOT0 MPUOTUKESHUS

43. AIII MHOTOTaKTHOTO UHTETPUPOBAHUS

44, Curma—nensta ALIIL

2.3 ®oHJ TECTOBLIX 3aaHNNI
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(IMK-1)
1. Kakoe onpeenenre MUKpOIIPOIieccopa MOITHOE.

a) + uQpoBast HHTErpaJibHAs CXeMa, MpeAHa3HaYCHHAs IS BBITIOJIHEHUS apu()METHUECKUX
U JIOTUYECKUX onepanuii, 00paboTku nH(popMalMK MOJ YIPABICHUEM IIPOrPaMMbI, BBIIOJIHEHHAs
o Texunoyioruu bBUC umm CBUC;

0) uudpoBas UHTErpaibHas CXxeMa, IpeJHa3HauYCHHas JUIs BBIIOJHEHUS apu(PMETUYECKUX U
JIOTUYECKUX olepanuii, 00padoTku nHdopmainu, BelrnonHeHHas 1o rexsonoruu bUC nnu CBUC;

B) MHTErpajbHas cxema, IpeAHa3HadeHHas JUIsi o0paboTKH MH(OpMAnMKU U BbINOJIHEHHAS
o Texunoyoruu bBUC uimm CBUC;

r) uudpoBas UHTErpajibHas cXeMa, peIHa3HaYeHHas Ui BBIIOJHEHUS apU(PMETUUECKUX U
JIOTUYECKUX olepanuii, 00paboTku HH(OpMALIUH.

2. Yto noHuMaeTcs noj MUKPOIIPOLECCOPHBIM KOMILIEKTOM?

a) Habop MUKPOCXEM OJHOU U TOMH K€ Cepuu;
0) psL MUKPOIIPOLIECCOPOB OHOM M TOH K€ (PUPMBI;

B) + HAOOp MHTETpPaJbHBIX CXEM, M3TOTOBJICHHBIX Ha OJHOM TEXHOJOTHYECKOM YpPOBHE,
COBMECTHUMBIX I10 3JIEKTPHUUECKUM, HH(HOPMALIMOHHBIM U KOHCTPYKTHUBHBIM MapaMeTpam, BXOASIINX
B COCTaB OJIHOM CEpPHUU U MPEIHAZHAYCHHBIX JJI CO3/IaHUS MUKPOIIPOIIECCOPHBIX CUCTEM;

r) HaOOp WHTErpaJbHBIX CXEM, H3TOTOBICHHBIX Ha OJHOM TEXHOJOTHYECKOM Oa3uce,
COBMECTHUMBIX TIO0 DJJICKTPUYECKUM, HUHPOPMAIUOHHBIM U KOHCTPYKTHBHBIM IapamMeTpam |
MpeAHa3HAYEHHBIX JUIsl CO3/1aHHSI MUKPOTIPOLECCOPHBIX CUCTEM.

3. Kakoii Habop 0J0KOB 00s13aTENbHO T0JKHA COAepkKATh MUKPOIPOIIECCOpHAas cucteMa?

a) AJIY, namsth, unTep¢eiicHble 610K, TaliMephl, yCTPOICTBa BBO1a-BbIBO/IA;
0) + AJIY, namsiTh, yCTpPONCTBO ylpaBieHUs, YCTPOICTBAa BBO1a-BbIBOJIA;
B) AJIY, onepatuBHas maMsTh, yCTPOWCTBO YIIPaBJIEHUs, yCTPOWCTBA BBOAA-BhIBO/IA;

r) AJIY, noctosiHHas namsITh, ONIEPaTUBHAS TaMATh, YCTPOHCTBO YIIPABICHHUS.

4. B ueM COCTOSAT OCHOBHBIE DAa3IMyusi MEXAYy INPUHCTOHCKOW M TapBapiACKOn
apXHUTEKTypaMu?

a) TOJIBKO B Ha3BAHUSX;

0) B pa3psIHOCTH;

B) B HAJIMYMH SHEPTOHE3aBUCUMOM MaMATH IPOrpamm;

r) + B HCTHOJB30BaHUU JIMOO OJHOM OOIIeH, TUOO ABYX pa3lelbHbIX MarucTpayied ist
oOpalieHus K mporpaMmaM M JaHHBIM.

5. YUem oTiauyaeTcs CHUHXPOHHAAd MarucTpaljb OT aCI/IHXpOHHOﬁ.




a) UCTOJB30BaHUEM CUTHAJIA CHHXPOHHU3AINY;

0) + OTCYTCTBHEM CHTHaJIa OOpPaTHOU CBSI3H;

B) OJJHOBPEMEHHBIM HCII0JIb30BAHUEM CUTHAJIOB CHHXPOHU3ALUU U O0paTHOM CBS3H;

I') CKIIOHHOCTBIO K 3aBUCAHHUIO.

6. B gyem ocobennoctu CISC, RISC u VLIW apxutektyp?

a) ’TO CHHOHHMMBI, UCTIOJIb3yeMbI€ pa3HbIMU (PUPMaMHU;

0) + CISC apxurektypa HCHONIB3yeT Oousbmioi Habop KomaHnm pasHou mmuHbl, RISC
ApPXHUTEKTypa MCIOJIb3yeT HEeOOJbIION HabOp KoMaHa oauHaKoBOW ainuHbl U VLIW apxutekTypa
UCIONIb3YET HA0Op JUIMHHBIX KOMaHJ, 00ecleyrBaloUIMX OJHOBPEMEHHOE MPOrpaMMHUpPOBAHUE
paboOThI HECKOIBKUX OMEPAIMOHHBIX OJIOKOB;

B) CISC apxutekTypa McHoib3yer OONbIION HabOp KOMaHA OAWHaKoBOH miwmHBI, RISC
ApPXHUTEKTypa MCIOJIb3yeT HeOOJbIION Habop KoMaHa oauHaKoBOW mimuHbl U VLIW apxutektypa
UCIIONIB3YET HA0Op UIMHHBIX KOMaHJ, OO0eCleYHBAIONIMX OJHOBPEMEHHOE MPOTrpaMMHUpPOBAHUE
paboThl HECKOJIBKUX OMEPAIIMOHHBIX OJIOKOB;

r) CISC apxuTekTypa HCIOJNB3yeT HEOONbINIOH HaO0Op KomaHa paszHoi mmHbl, RISC
apXUTEKTypa MCIONb3yeT HeOONbIIo HabOp KoMaHJ oAnMHaKOBOWM MuHBI U VLIW apxutekTypa
UCIIONIB3YET HA0Op JIMHHBIX KOMaHJ, OO0eCleYHBAIONIMX OJHOBPEMEHHOE MPOTrpaMMHUpPOBAHUE
paboThl HECKOJIBKUX OMEPAIIMOHHBIX 0J10KO0B;8, 16, 20, 24, 32, 64.

7. Yem otnuuaercs ctpykrypa MII ot apxutextypst MIT?

a) CTPYKTYpa HEe BKIIFOYAET TOJIHKO METObI a/IpECalllH;

0) + apXUTEeKTypoil MHUKpOMpoIleccOpa Ha3bIBaeTCI KOMIUIEKC €ro amnmapaTHbIX |
MPOTPaAaMMHBIX CPEJICTB, TMPEIOCTABISEMBIX TOJB30BATENI0, a CTPYKTypa MHKPOIPOIECCopa
OTIpeNIeIIeT COCTaB M B3aMMOJICUCTBHE OCHOBHBIX YCTPONCTB M OJIOKOB, Pa3MEIEHHBIX Ha €ro
KpUCTAJLIE;

B) CTPYKTYPOH MHKPOIPOIIECCOpPa HA3bIBAETCS KOMILIEKC €r0 anmapaTHbIX H MPOrpPaMMHBIX
CPEJCTB, MPEAOCTABIISIEMBIX MOJIH30BATENIO, @ APXUTEKTYpa MUKPOIIPOLIECCOpa ONpPEAEIAeT COCTaB
Y B3aUMOJICCTBUE OCHOBHBIX YCTPOUCTB M OJIOKOB, pa3MEIICHHBIX HA €r0 KPUCTAJLIE,

I') apXUTEKTypOil MHKpPOIpPOIIECCOpa HA3bIBAETCS KOMIUIEKC €ro MPOTPaMMHBIX CPENCTB,
MPEAOCTABIAEMbIX IOJIb30BATENI0, a CTPYKTypa MHKpPOIPOIIECCOpa ONpeAensieT COCTaB H
B3aUMO/ICCTBHE OCHOBHBIX YCTPOMCTB U OJIOKOB, pa3MEIIEHHBIX Ha €r0 KPUCTAJLIE.

8. HaitguTe oCHOBHbBIE HEIOCTATKM ACHHXPOHHBIX MarucTpaie.

a) + CKIIOHHOCTh K 3aBHCaHHUIO, CII0KHOCTh HHTEP(HEHCHBIX OJIOKOB;

0) CKJIOHHOCTh K HEYCTOMUYUBOU paboTe, CI0KHOCTh HHTEP(EHCHBIX OJIOKOB;

B) CKJIOHHOCTH K 3aBHCAHUIO, TOBBIIICHHBIC TPEOOBAHMSI K PA3psAAHOCTH MUKPOIIpOIIEccopa

I') TOBBIINICHHBIE TPEOOBAHHMS K TAKTOBOM YacTOTE MHKPOMPOIECCOPa, CKIOHHOCTh K

3aBHCAaHUIO.



9. B ueMm cocTouT crienuduka MuH agpeca U JaHHBIX?

a) OHM UMEIOT OJMHAKOBYIO LIMPUHY;

0) oHu 00€ IByHAIpaBJICHHBIC,

B) IIMHA ajpeca BCerjJa JBYHANpaBlIeHHas, a IIMHA JaHHbIX MOXET ObITh Kak
JIBYHAIIPaBJICHHOM, TaK U OJJHOHAIIPABJICHHON;

r) + IIMHA JaHHBIX BCErJa [BYHAINpPaBJICHHAs, a IIMHA aJpeca MOXET OBITh Kak
JIBYHAIIPaBJICHHOM, TaK ¥ OJHOHAIIPABIICHHOM;

10. Ha xakue ctyneHu aenurcst 6-ctyneH4arsiii kouseiiep B MII?

a) BbIOOpKA OouepeJHONH KOMaH[bl, AEKOAMPOBAHUE OYEPEIHOM KOMaHbl, (OPMHPOBAHUE
ajzipeca oIepas/ia, OKUJAaHNE, BBINOJIHEHUE ONEpalluy, pa3MELICHUE PE3yJIbTaTa B aMsITH;

6) + BbIOOpKaA OYepeHOM KOMaH/bI, IEKOIUPOBAHUE OYepPEIHON KOMaHbl, (hopMUpOBaHHE
azipeca olepaHza, IPUEM OIl€paH/ia U3 IaMsTH, BBIIIOJIHEHUE ONepaliy, pa3MELICHUE pPe3yIbTaTa B
NaMsATH;

B) BBIOOpKA OUYEpEIHON KOMAaHIbI, JEKOJUPOBAHUE OUEPEIHON KOMAaHIbI, IPOCTOM, IPUEM
orepaH/a 13 MaMATH, BBIIIOJIHEHNE Ollepallii, pa3MelIeHUE pe3yJibTaTa B IaMsITH;

r') BbIOOpKa OouepeqHONH KOMaH[bl, AEKOAMPOBAHUE OYEPEAHOM KOMaHIbI, (OPMHUPOBAHUE
azipeca onepasia, OKUAaHue, IPUEM OllepaHaa U3 NIaMATH, BBIIIOJIHEHHE Ollepaliy.

11. Haiinute rnmaBHOE MPEUMYIIIECTBO ACUHXPOHHBIX MarucTpajiei nepe;; CAHXpOHHBIMH.

a) UCII0JIb30BAHNUE CUTHAJIA KBUTUPOBAHUS;

0) MOBBIIIICHHAS CIIOXKHOCTh HHTEP(PEHCHBIX OJIOKOB;

B) + BO3MOXHOCTb pabOThl MHUKpPOIIpOIECCOpa € KaXJbIM U3 YCTPOHCTB C MAaKCHUMaJbHO
BO3MOYHOM ISl HETrO CKOPOCTBIO;

I') YBEJIMYEHHOE KOJIMYECTBO JIMHUI LIMHBI YIIPABICHUS.

12. Kak obecreunBaeTcsi BO3MOXKHOCTh PabOThl HECKOJIBKUX MOIYJIE€H Ha OAHY JIMHHIO
LIVHBIL.

a) MyJIbTUIIJIEKCUPOBAHUEM JINHUU;

0) + UCIOJB30BaHNEM BBIXO/IHBIX KACKa/I0B UCTOYHUKOB CUTHAJA C 3 COCTOSIHUSIMU;

B) + UCIONb30BAaHUEM BBIXOJHBIX KAaCKaJOB HMCTOYHHMKOB CHUTHajda C OTKPBITHIM
KOJJIEKTOPOM;

I') + UCIOJIB30BaHUEM BBIXOJIHBIX KaCKaJ0B MCTOUYHHUKOB CUTHAJA C 3 COCTOSHUAMHU JIHOO C
OTKPBITHIM KOJJIEKTOPOM.

13. Yem omimMuaercs cucTeMa C JIBYXIIMHHOW OpraHW3alUeil OT CHUCTEMBI C
MYJIbTUIUIEKCUPOBAHHOW IIMHOMW aJpeca - JaHHBIX.

a) + TOJTBKO Ha3BaHUEM;

0) pa3psAIHOCTHIO;

B) HAJIMYHUEM HCCKOJIBKUX OIICPALMOHHBIX 6J'IOKOB;



I') TUIIOM apXUTEKTYPHI.

14. Yem oTnMuaeTcsi MUKPOKOHTPOJIEP OT YHUBEPCAIBLHOTO MUKPOIIPOLIECCOPA.

a) Ha3BaHHEM;

0) pa3psAIHOCTBIO;

B) + HAJIMYMEM SHEPTrOHE3aBUCUMOI MAMSTH IIPOrpaMM;

') TUTIOM apXUTEKTYPHI.

15. Mukponpoueccopsl Kakoi TpYIIIbl SBJSIOTCS CaMbIM MAacCOBBIM H3JEIIMEM CPEBCEX
MHUKPOIIPOLIECCOPOB.

a) LU(POBBIE CUTHAJIBHBIE POLIECCOPBI;

0) yHuUBEpCaIbHbIE MUKPOITPOLIECCOPHI;

B) + MUKPOKOHTPOJUIEPHL;

I') CeKLIHOHUPOBAHHbIE MUKPOIIPOLIECCOPBHI.

16. YTo moHUMaeTcs NoJ pa3psiIHOCTBI0O MUKPOIIPOLIECCOpa.

a) pa3psAIHOCTH IIMHBI aIpeca;

0) -+ pa3psIHOCTh MIMHBI JAHHBIX;

B) pa3psiHOCTh IIMHBI YIIPaBICHUS;

I') pa3psAHOCTb PETUCTPOB.

17. B Kakoil  XpOHOJIOTMYECKON  IOCJIEIOBATEILHOCTH  MEHSIAch  Pa3psaHOCTh
MUKpPOIIpOLIECCOpa.

a) 8, 16, 32, 64;

0)+4,8, 16, 32, 64;

B) 8, 16, 20, 32 ,64;

r) 4,8, 16, 20, 32, 64.

18. B xakoli XpOHOJIOTHYECKON IOCIIEN0BATENBHOCTH MEHSIACh PAa3PAIHOCTD IIMHBI aapeca
MUKpPOIIPOLIECCOPA.

a) 8, 16, 32, 64;

0) 4,8, 16, 32, 64;

B) 8, 16, 20, 32 ,64;

r)+ 8§, 16, 20, 24, 32, 64.

19. Kakue nprunHbl CHUXKAIOT POU3BOAUTEIBLHOCTh KOHBEHEPA.

a) OXKHUJaHUE;

0) POCTOIi U BETBIICHMUS;

B) + IIPOCTOM, OKUJAAHNUE U BETBIICHHUS;

I') O)KUJJaHUE U BETBIICHUS.

20. C geM cBsI3aHO OXKHJIaHUE TIPU pabOTE KOHBEHepa.

a) HU3KOM TaKTOBOM 4acCTOTOI;



0) + OTCYTCTBHEM HYXHBIX 3HAYCHHMI ONEpPaHIOB, KOTOphie (HOpPMHUPYIOTCS B
MPEIIIECTBYIONUX KOMaH/aX;

B) BBINOJIHEHUEM BETBIICHUS;

T') HEZIOMYCTUMbIM KOJIOM KOMaH/Ibl.

21. Kakas BepOSITHOCTh NPAaBUIBHOTO TMPEACKA3aHUsl BETBJICHHS IPU HCIIOIH30BAHUH
CTAaTUCTUKH (BEpXHsIA IPAHUIIA).

a) 50%;

0) 99%;

B) + 95%;

r) 80%.

22. Kakasi BepOSTHOCTh MPABHIBHOTO TMPEICKAa3aHMs BETBJICHHS 0€3 HWCIOIb30BaHUS
CTATUCTUKH (BEpXHsIS TPAHUIIA).

a) 50%;

6) 99%;

B) 95%;

r) + 80%.

2.4 Bonipochl ISl 321U THI JIA00PATOPHBIX padoT
1. TlocTpouTth BpeMeHHYIO TuarpaMMy curHaia Ha Beixoje Q.

s naonnonnmns.

2. 3anummTe W yIpOCTUTE ypaBHEHHE JIOTUYeCKOl QyHKImH F, peannsyemoii cxemMoiu:

;—\_Ll 1 I_& r

B_

3. 3anuummTe ¥ YOpOCTUTE ypaBHEHHE Joruueckoi ¢pynkuuu F, peanusyemMoii cxemoii:

Ag
B — _l_& o
B —

4. TlocTpouTh BpEMEHHYIO AMarpaMMy CUTHaja Ha Bbixoze Q.



e IO OO0 000:

2 _IK
—K Q t

Q

5. Ucnons3ys Teopemy ne MopraHa, 3ammcaTh HpaBble 4acT paBeHcTB: a) XY -Z=2?
6) X+Y +Z=7

6. 3anummre M ynpocTUTE ypaBHEHHUE Joruueckoi pynkmmu F,
peanu3yemMoun cXxemMou:

A8

SoBis
SI%

7. TlocTpouTh BpeMEHHYIO MarpaMMy CUTHaia Ha Beixoze JID
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8. IlocTpouTh BpeMEHHYIO AuarpaMMmy CUTHaja Ha Bbixoze Q:
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9. 3anuuuTe U ypocTUTe ypaBHEeHUE Jiornyeckoit pynkuuu F, peanusyemoit cxemoii:
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10. ITocTpouTh BpEMEHHYIO AMAarpaMMy CUTHajia Ha Bbixoze Q.

nonononones

< 2 Q

1| THQ |
— {
1 }—F 5

11. [TocTpouTh BpeMEHHYIO TUarpaMMy CUTHasa Ha Beixoje Q.
{'1

e, 000 N0n.
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12. [TocTpouTh BpEMEHHYIO TMarpaMMy CUrHajia Ha Beixoje F.

A |—|t

F B

F

13. 3anumure U ynpocTuTe ypaBHeHHe Jorudueckoi pyHkuuu F, peannsyeMoil cxemoii:

AJg

G

p—{ [ L
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14. TlocTpouTh BpEMEHHYIO AMAarpaMMy CUTHajia Ha Bbixoze Q.

e flnnonnoonn

—
K Q) N t

o

15. 3anummTe U ynpocTuTe ypaBHEHHE JIorndeckor GpyHkiuu F, peanusyemon cxemoii:
A 1
T L
&
&
¢

()—F

wal

16. ITocTpouTh BpEMEHHYIO AMAarpaMMy CHTHaja Ha Bbixoze Q.

Dl THFQ R

Tl nNAaonNnonmoe

Q

17. IlocTpouTh BpeMEHHYIO TMarpaMMy CUrHajia Ha BeIxoJe Q.

—.lnonnnnn.
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18. 3anummre U ynpocTuTe ypaBHeHHe Joruueckor ¢pyHkuuu F, peanusyemoit cxemoii:
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19. 3anummTe U ynpocTuTe ypaBHEHHE JIorndeckor GpyHkiuu F, peanuzyemon cxemoii:
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20. ITocTpouThs BpEMEHHYIO AMAarpaMMy CUTHaja Ha Bbixoze Q.

o qorrpe OO0 M
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21. 3anummTe ¥ YIpoCTUTE ypaBHEHHE Jornueckor pyHkuuu F, peann3yeMoii cxeMoii:
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22. 3anumnTe ¥ yIIpOCTUTE ypaBHEHHE JIOTHIecKol QyHKImH F, peannsyemoit cxemMoiu:
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23. IlocTpouTh BpEMEHHYIO AUArpaMMy CUTHaja Ha Beixoze Q.
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24. TlocTpouTh BpEMEHHYIO AUarpaMMy CUTrHaja Ha Beixoze Q.
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