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AHHoTanus

Huciumnna «[IpoektupoBanue cucteM 00pabOTKU U niepeaadr HH(GOpMaLUN») BXOIUT B
o0pa3oBaTelIbHYI0 IpOrpaMMy BbICHIEr0 OOpa3oBaHMA — MporpaMMy OakajaBpuaTa IO
HanpasieHuto noAarotoBky/ crenuanbHocT 09.03.01 «MHbpopmaTika M BBIUMCIUTENIbHAS
TEXHHKA» HANpaBlIeHHOCTH «KOMIBIOTEpHBIE TEXHOJIOTMH, CHCTEMBI M ceTw». JlucuumimHa
peanusyetcs kadenpoit «Ned4y.

JlucuuminHa HalejeHa Ha pOPMHUPOBAHUE Y BBIIIYCKHUKA CIIEAYIOIIUX KOMIIETEHIIUMN:

IIK-1 «CnocoGeH ocCymecTBIATh KOHIENTyalbHOE, (YHKIMOHAJIBHOE U JIOTUYECKOE
IIPOEKTUPOBAHUE CUCTEM CPEJIHETO U KPYIHOI'0 MaclITada u CJI0KHOCTH

[TK-2 «CniocoGeH mpoeKTUPOBAaTh MOJIb30BATEIbCKHE UHTEP(HENCH IO TOTOBOMY 00pasily
WIN KOHLIENIUU UHTepdeiica»

CopepxaHue THCHUIUIMHBI OXBATBIBAET KPYT BOIIPOCOB, CBA3aHHBIX C IPOCKTUPOBAHUEM
IIPOrPAMMHO-AIIAPATHBIX CUCTEM U YCTPOMCTB Ha OCHOBE CIIELMAIM3UPOBAHHBIX IIPOrPAMMHO-
ynpaBisgeMbIx IU1aTdopM (CUTHaIBHBIE mpoueccopsl — DSP, mporeccopbl ¢ COKpalieHHbIM
Habopom komana — RISC, mporeccopbl MIMPOKOTO MPUMEHEHHs sl CUCTEM BCTPAaHUBAEMOTO
KJjlacca) ¥ Ha OCHOBE MPOTrPaMMUPYEMBIX JIOTHUECKUX HHTETPATbHBIX CXEM.

[IpernonaBanue JOUCHUIUIMHBI IpelycMaTpUBaeT cleayromue ¢GopMbl OpraHU3alUU
y4eOHOro mpolecca: JEeKIHUH, J1adopaTopHble pabOThl, CaMOCTOsATENbHas paboTa CTY/EHTa,
KOHCYJIbTallUH.

IIporpaMMo¥i IHCHUIUIMHBEI NPEAYCMOTPEHBI CIEAYIOIIHE BHIBI KOHTPOJS: TEKYLIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTalus B popMe IK3aMeHa.

OOmiast TpyIOEMKOCTh OCBOEHUS JMCLUUIUIMHBI COCTAaBIIACT 6 3aueTHBIX eauHull, 216
4acoB.

S3bIK 00y4YeHUS O AUCHUTIIINHE «PYCCKUH »



1. TlepeueHb IIaHUPYEMBIX PE3YJIbTATOB O0YyUEHHS IO JUCLUIUINHE

1.1. Ilenu npenoaaBaHust AUCUUIUIMHBI

ITony4yenue cryneHTaMu HEOOXOAMMBIX 3HAHUH M HAaBBIKOB B 00JAaCTH NMPOEKTHPOBAHUS
[IPOrpaMMHO-aNNapaTHbIX CHUCTEM M YCTPOWCTB Ui 0O0paOoTKM M mepeiayd MH(poOpMaluu Ha
OCHOBE CIEIMATU3UPOBAHHBIX IPOrPAMMHO-YIPaBIISIEMbIX IIIATGOPM (CUTHAJIbHBIE POLIECCOPHI
— DSP, mpoueccopsl ¢ cokpamieHHbIM Habopom komana — RISC, mpoueccopbl mIUpOKOTO
IIPUMEHEHHUs JJIsl CUCTEM BCTPAaUBAE€MOTro KJIacca) U Ha OCHOBE MPOTrPAMMHUPYEMBIX JIOTMUYECKUX
MHTErPAIbHBIX CXEM.

1.2. JlucuumiauHa BXOAMT B  COCTaB  4acTH, (OPMUPYEMOHl  y4yaCTHHKAMHU
00pa3oBaTeIbHbIX OTHOLIECHUH, 00pa30BaTeIbHON MPOrpaMMBbl BhICIIEro 0Opa3zoBaHus (Jgajee —

OIl BO).

1.3. TlepedeHb IIIAaHUPYEMBIX PE3yJIbTATOB 00YUEHUS MO AUCLUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMU pesynbratamu ocsoenus Ol BO.

B pesynbrate M3ydeHus TUCHMILIMHBI OOydYaroLIMHCs AOJDKEH 00JagaTh CleAYyIOUIMMU
KOMIETEHIUSIMU WM UX YacTAMHU. KomMneTeHIMn 1 MHIUKATOPBl UX JOCTH)KEHUS ITPUBEJICHBI B

Tabimre 1.
Tabmuua 1 — Ilepeyenb KoMIETEHIIMNA U HHAUKATOPOB UX JOCTHKEHUSI
Kareropus (rpymnmna) Konn Koz 1 HanMeHOBaHNE MHIUKATOPA TOCTUKEHUS
HalMEHOBaHUeE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIUU
I1K-1 Cnocob6en
[1K-1.3.1 3HaTe TpeGoBaHMsI, METOIbI
OCYILECTBIISTh
IIPOEKTUPOBAHUS CUCTEM YIPABJICHUS
KOHIIENITyaJIbHOE,
TEXHOJIOTUYECKHUMHU NPOLIeCCaMu
(GyHKLIMOHATIBHOE U
ITpodeccuonanbHbIe OFHHECKO® ITIK-1.V.1 ymeTsb pa3pabareiBaTh AeJI€HHUE Ha
KOMIIETEHIIUU [I0JICUCTEMBI, 3TAITHOCTb U OYEPETHOCTD
IIPOEKTHUPOBAHUE
MOCTPOEHUSI CHUCTEMBbI
CHCTEM CPE/IHEro U
IIK-1.B.1 BnameTh HaBLIKAMH OIIMCAHUSA
KpYITHOTO Macuitaba .
HCXOJIHBIX TpeOOBAaHUM K CUCTEME
U CJIOKHOCTH
I1K-2.3.1 3Hath ciocoOb! o0ecneyeHus
I1K-2 Cnocoben JOCTYIHOCTH HHTEP(ENHCOB; METOAbI
IIPOEKTHUPOBATH CTaTUCTUYECKOTO aHAJIM3a JAHHbIX
[I0JIb30BATEIbCKUE IIK-2.V.1 ymeTh OLleHUBaTh CLICHAPUHU
ITpodeccuonanbHble . ™ i b CleHap
uHTEepQEchl 1Mo UCIOJIb30BaHMsI HHTep(elica IporpaMMHOTO
KOMIIETEHIIUU
TOTOBOMY 00pa3ily obecrieyeHus
WA KOHILCHIINU [1K-2.B.1 BnaneTs HaBbIKaMH (POPMUPOBAHUS
uHTepdeiica BBIOOPOK 110 CTATUCTUYECKHUM JIaHHBIM O
B3aMMOJICHCTBUH T0JIL30BATENSI C HHTEP(EHcoM

— «MHKPOIIPOIIECCOPHEIS CUCTCMBEID»,

2. Mecto aucuumuHsl B cTpykType OII
JlucuumiinHa MoXeT 0a3upoBaThCsl Ha 3HAHUSX, paHee NMPUOOPETEHHBIX 00yJarOIIMMUCS
IIPU U3YyYEHUU CIIEAYIOIIMUX JUCIUILUIMH:

- ((TGODI/IH KOHCYHBIX aBTOMAaTOB»,

— «OcHOBHI OporpaMMHUPOBAHUA).

3H3.HI/IH, MOJYUCHHBIC IIpU H3YYCHUU Marcpuajia I[aHHOI‘/'I JUCHUIIIIMHBI, UMCKOT KakK
CaMOCTOATECIIbHOC 3HAYCHUEC, TaK U UCHIOJB3YIOTCA IMPU U3YUCHUU APYTUX JUCHUIIINH!
- ((HODMaTI/IBHaH JOKYMECHTAIIUA)),

— «CXeMOTEXHHUKAY.




3. OO0BeM U TPYAOEMKOCTb AUCIUTIIHHBI
Januble 00 obumemM o0beMe AUCLUILIMHBI, TPYAOEMKOCTH OTAEIbHBIX BUAOB y4eOHOM
paloThI MO AUCLUILIMHE (U pacIpeielleHue 3TONH TPYI0OEMKOCTH 110 CEMECTpaM) MPEJICTABIICHbI B
tabsuue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUITIIMHBI

o Tpy10eMKOCTb 10 ceMecTpam
Bun yue6HO# paboThbI Bcero NoO Nol0
| 2 3 2
Oowan mpyooemKkocmsp OuCyuUnIUHbL, 6/216 4/ 144 6/216
3E/ (1ac)
U3 nux uacoe npakmuueckoii n0020moeKu 26 17 26
AyoumopHuie 3anamus, BCEro yac. 69 51 69
B TOM YHCJIE:
nexnuu (JI), (dac) 43 34 43
npaktudeckue/cemunapckue 3ansatus  (I13),
(gac)
naboparopusie pabots (JIP), (vac) 26 17 26
KypcoBoit nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 111 93 111
Buo npomesxcymounoii ammecmayuu: 3ader, | Judd.
mudd. 3ader, sk3amen (3auer, dudd. 3ay, 3au., Hudd. 3au. . 3au.,
OK3.
DK3.*%) OK3.

*%
IIpuMmeyanue: kanaumaTcKuii HK3aMeH

4. CopaeprkaHue AUCHUILIMHbBI
4.1. PacmpeneneHue TpyJ0€MKOCTH JUCIUTUIMHBI IO pa3/iesiaM ¥ BUaM 3aHSTHH.
Paznenpl, TeMbI TUCIUTUIMHBI U UX TPYIOEMKOCTh IPUBEACHBI B TA0IHIIE 3.

Tabmuna 3 — Paznensl, TeMbl TUCHUTUIHHBI, HX TPYIOEMKOCTh

Pasenbl, TEMBI TUCIIUTIINHEI Jetcrm | 113 (C3) P K1l CPC
’ (dac) (dac) (dac) (dac) (dac)
Cemectp 9
Paznmen 1.
Tema 1.1 Cnenuanu3upoBaHHbIE IPOTrPAMMHO- 2

ynpasiseMble IIATGOPMBbI U IPOrpaMMHUpyEMbIe
JIOTMYECKUE UHTETPATIbHBIE CXEMBI.

Tema 1.2 Kitaccel cuctem 1 ycTpoMCTB 1Ist 2
00paboTKH U nepesadu UHpOopMaIuu
CocraB cucteM 00pabOTKH U Iepeaadu
unpopmanuu (nanee COIIN).

Tema 1.3 COIIA B npomsinuienHocty, BIIK n Ha 2
PBIHKE IIHPOKOTO MOTPEOICHHUS.

Pazgen 2.
Tema 2.1 O6mue ceexenus o COITA 2 16
Tewma 2.2 Cnoco06sl peanmzaru COIIN

\S]




\S]

Paznen 3.
Tema 3.1 Kparkas ucropus IUTUC 2
Tewma 3.2 O6mmue cBeleH!s U COBpEMEHHasI
knaccugukanus [JINC 2 2 26
Tewma 3.3 [Ipoussoaurenu ITJINC

Tewma 3.4 [IpousBoautens [TJIUC Altera
Tema 3.5 Cemeiicta ITJIMC Altera.

Paznen 4.

Tema 4.1 Cpeapl npoexktupoBanus Altera.
Tewma 4.2 CiocoObl IPOEKTUPOBAHMUS.
Tema 4.3 SI3pIku onucaHus anmnaparypsl

12 35

(o) N NS S NS e

Hroro B cemecrpe: 34 17 93

Cemectp 10

Paznen S.

Tema 5.1 [IpoexTupoBaHre KOHCTPYKTOPCKOM
JOKYMEHTAIUH, BUJIbl TOKYMEHTOB,
roCyJapCTBEHHbIE HOPMATHUBHbBIE JOKYMEHTBHI.
CxeMbl 2JIeKTpUUYeCcKUe PUHLIUIHAIIBHBIE,
IIPaBUJIa COCTaBJICHUS, BBITIOJHEHUE PacyeTOB.
Tema 5.2 AnnaparHele 1 IPOrPaMMHO-
anmapaTHble ClIocoObl MOHUTOPHUHIA
(GYHKIIMOHUPOBaHUSI U 00eceyeH s HaJIeXKHOCTH.

Hroro B cemectpe: 9 9 18

Hroro 43 0 26 0 111

ITpakTuyeckas MOArOTOBKA 3aK/IIOYAeTCd B HENOCPEACTBEHHOM  BBIIOJHEHUU
oOyJalolUMKCS ~ OIpEJeNEeHHBIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX ¢  Oy;ymiel
po¢ecCUOHATIBHOM NeSTETbHOCTHIO.

4.2. CopaepxaHue pa3aeiaoB U TeM JEKIIMOHHBIX 3aHATHM.
CopepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHSATUH MPUBEICHO B TabuIe 4.

Tabmuna 4 — Coneprkanue paszesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena Hazpanue u conepxanue pa3esoB U TeM JIEKINOHHBIX 3aHATHH

Paznen 1 Crnenuanu3upoBaHHbIE IPOTPaMMHO-YIIPaBJIsieMble IIATPOPMBI U
IIPOrPAMMHUPYEMBIE JIOTUYECKUE HHTETPAIBHBIE CXEMBI.

Pa3paboTka mporpaMMHO-anmnapaTHbIX CUCTEM M YCTPOUCTB HAa OCHOBE
CHEeLUATN3UPOBAHHBIX IPOTPAaMMHO-YIIPABIAEMBIX IJIAT(HOPM (CUTHAJILHbIE
npoueccopsl — DSP, mpoueccopsl ¢ cokpamenasiM HabopoM komana — RISC,
IIPOLIECCOPHI LTMPOKOTr0 MPUMEHEHUS JUIsl CUCTEM BCTPaUMBAaeMOro KJiacca).
Pa3paboTka mporpaMMHO-anmnapaTHbIX CUCTEM M YCTPOUCTB HAa OCHOBE
MIPOrPaMMHUPYEMBIX JIOTHUECKUX HHTErpaibHbIX cxeM (nanee [TJIMC). Drambt
KM3HEHHOTO IIUKJIa TEXHUUECKOTO U3JeNIUs: OT pa3pabOTKH TEXHUUECKOTO
IIPEIIOKEHUS M TEXHUYECKOT 0 3aaHUs [0 BOIUIOIICHHS B JEHCTBYIOIUI
IIPOrPAMMHO-AIIAPATHBIX KOMIUIEKC, COIIPOBOXKICHUS HA JTaIe
9KCILIyaTally, COIPOBOKICHUS U PEMOHTA.

Knaccel cucteM u ycTpoicTB 1151 00pabOTKH U epeaadn nHpopManuu
CocraB cuctem 006paboTku 1 nepepaun nHpopmanuu (ganee COIIN).
@ynkiuu yHuBepcaibHbIXx OBM (nepconanbHbix kKoMibroTepoB — 1K), kak
ojHoM u3 coctapisitomux yacreit COITM. Pa3zpaboTka anmapaTHoil yactu




COCTaBJIIOLINX CUCTEMBI, Kak Hanbosee pecypcoéMkoii yactu. PaspaboTka
nporpammHoil yactu COIIN asis mitaTopM HHTETPATIBbHBIX CXEM,
UCTOJIb3YIOLIMXCS UI NPOEKTUPOBAHUS CHCTEM BCTPAMBAeMOro Kiiacca.
Cuctemsl (ycTpoiicTa) BcTpauaemoro kiacca (Embedded Systems).
OTnuuuTenbHbIE XapaKTEPUCTUKU: OTHOCUTEIBHO HEOOIbIINE rabapyuThl B
LIEJIOM WJIM UX IPOTrpaMMHO-aNMapaTHbIX MOJYJeH, OTHOCUTEIbHO HU3KOE
SHEpPronoTpediIeHNe U CTOMMOCTb, O0JIee IUPOKUI Tnana3ox
HKCIUTyaTallMOHHbBIX XapaKTEPUCTHUK.

COIIA B mpomeinuieHHocTH, BITK 1 Ha pbIHKe HIMPOKOro NOTpeOIeHus.
BocTtpe6oBaHHOCTH MHKEHEPOB CO 3HAHUEM METOJIOB U CPE/ICTB
npoexktupoBanusa COIIN Ha psiHKe moackux pecypcos. COIIN B
npomsinuieHHocTH, BIIK 1 Ha priHke mmpokoro norpediaenus. OG0cHOBaHKE
0oJiee HU3KOW KOHKYPEHLIUH JIFOJCKUX PECYpPCOB B 00JIaCTH pa3paboTKu
[IPOrpaMMHO-aNapaTHbIX KOMIIJIEKCOB BCTpauBaeMoro kiacca. BinusHue
9TOro (pakTa Ha LIEHHOCTh KaKA0I0 OTAEIbHOIO CIENUAIIUCTA.

Pasnen 2

O6mue cenenus o COIMU

Pa3znoo6pazue npumenenust COIIN u ux pacnpocTpaHeHHOCTb CETO/IHS.
OOmwmii cocta COIIN: yecrpoiicTBa BBOAA, 00pabOTKH, yIpaBIECHUS, MOAYIIN
COMPSDKEUS] C KAHAJIOM CBSI3H, KaHAJ CBSI3H.

Cnoco0s1 peanmuzanuu COIMU

Peanmusanuu ¢ ucnonszoBanueM 1oibko 1K 1 yHMBEpCcanbHOro CBA3HOTO
000pyA0BaHusl, a TAK)KE MUPOKO-TO0CTYITHOrO KaHana cBsi3u. [Ipumenenue B
COIIN cnenyain3upOBaHHbIX YCTPONCTB, MOAYJIEH U T.[., CO3JaHHBIX
CHELMATIBHO Ul JAaHHOIO MIPUMEHEHHs WK Kpyra npuMeHeHni. Peamzanus
Ha OCHOBE T.H. <OKECTKOM JIOTUKN» - OTJEJIBHBIX HHTETPAIIBHBIX CXEM C
JIOTUYECKUMHU dJIEMEHTAaMH, 3JIEMEHTaMU [TaMsATH, IPYTUMU 3JIEMEHTaMU
U(PPoBOH cxeMoTeXHUKHU. Peanusanns Ha OCHOBE IPOTrpaMMHO-
ynpasisgeMbix miardopm (DSP, RISC-nponeccops! u T.1.), paspaboTka Ha
A3bIKaX BBICOKOTO YPOBHSI, B IOJABIIAIONIEM OOJIBIIMHCTBE CilydaeB — «C»,
«C++». Peanu3zarus Ha ocnose [IJIMC (IlpeumyiectBa moaxona.
Bo3MoxHOCTB peanu3aiuy nporpaMMHo-ynpasisieMoro spa B [IUINC).
CwmenranHas peaau3anus

Pasnen 3

Kparkas ucropus IUTUC

Ot nporpaMMUpyeMbIX JJOTMYECKUX MATPHIL 0 COBPEMEHHBIX
IIPOrpaMMHUPYEMBIX JOIMYECKUX YCTPOMCTB. IIpumephl HHTErpaNbHBIX CXEM U
UX SKBUBAJIEHTHOU EMKOCTH.

OOmue cBenenus u coppeMeHHas kiaccuduxanus [TJINC

CPLD u FPGA. CPLD (Complex Programmable Logic Devices) —
KOMIUIEKCHBIE IIpOrpaMMupyeMsle jorundeckue ycrpoictsa. FPGA (Field-
Programmable Gate Array) — nporpaMMupyeMMbIe «B CUCTEME)» MATPULIBI
BeHTWIEeH. CpaBHUTEINIBHBIN aHAIW3 U HAIIPABJICHUS IPUMEHECHHUS.
IIponssoguremu IIJINC

Xilinx, Lattice Semiconductor, Atmel, Altera.

ITpouzsonutens [IJIMC Altera

Altera — npousBoauTess ¢ LMpokuM criektpom cemeiicts IVIMC — ot
IIPEEIIHO NPOCTHIX («BCIOMOTATEIbHbBIX)») IJISl CBEPX-
BBICOKOIIPOM3BOIUTENBHBIX C BBICOKOCKOPOCTHBIMU HHTEpdeiicamu. KpaTkas
UCcTOpUA Kopriopauuu. M3nenus u ycinyru kopnopauuu Altera.

Cewmeiictea IUINC Altera.

O6mue ceenenus. CemetictBo Cyclon IV (FPGA). CemeiictBo Stratix IV
(FPGA). CewmetictBo Arria Il (FPGA). CemeiictBo Max II (CPLD)

Pasnen 4

Cpensl npoextupoBanus Altera.




ArnmnapaTHble CpeJICTBa IPOUTPaMMUPOBAHUS U OTIaIKU. MIHCTpYKIUH 110
UCIOJIb30BaHuIO cpeabl npoektupoBanus Quartus II Web-edition.

Crioco06bI MPOEKTUPOBAHUS.

C ucnonb3oBaHue «OJI0K AUArpamMm» - OJIOKOB U 3JIEMEHTOB CXEMOTEXHUKH, B
TaK Ha3blBaeMOM rpaduueckoM Buje. C UCIOIb30BAaHUEM SI3bIKOB OIMUCAHUS
anmaparypsl.

SI3bIKM ONMCAHUS amlNapaTyphl.

Kpartkuii 0630p Hanbosee pacpocTpaHeHHBIX s13bIKOB. Kpartko o Verilog
HDL. Kpatko o VHDL. Kpatko o SystemC. ITongpo6ro o AHDL (s13b1x
onucaHus anmnaparypsl pupmsl Altera)

Pasnen 5

ITpoexTpoBaHUe KOHCTPYKTOPCKOM JOKYMEHTAIUU, BU/Ibl JOKYMEHTOB,
roCyJapCTBEHHbIE HOPMATHUBHbBIE JOKYMEHTBHI.

CxeMbl 271eKTpUUYecKre NPUHLINIHATIBHbIE, TPABUIIA COCTABIICHHUS.
BrinonHenne pacueToB HOMUHAJIOB KOMIIOHEHTOB U JP.

[TporpamMmmMHubIe criocoObl 0OecTiedeH s HAEKHOCTH.

PaznuuHble BapuaHThl KOHTPOJIS BBIIIOJHEHUS KOa. AHAIU3 COCTOSTHUS
anmaparypsl.

AmnmnapaTHble ¥ IPOTpaMMHO-aNapaTHble CIIOCOOBI.

Cropoxesble TaliMepbl. CXeMbl aHAJIN3a IPOLIECCOIPAMMBL.

4.3. Tlpaktuueckue (CEMUHAPCKHE) 3aHATHUSL
Tembl NpaKTHUECKUX 3aHATUH U UX TPYAOEMKOCTb IPUBECHbI B Ta0aMLE 5.

Tabmuua 5 — [IpakTudeckue 3aHATHSA U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @OpMbI IPaKTUYECKUX | TPyAOEMKOCTb, |IPAaKTUYECKOH |paziena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | IUCITHIT

(gac) JIMHBI

VY4eOHbIM MJIAHOM HE NMPEeTyCMOTPEHO

Bcero

4.4. JlaboparopHble 3aHATUS
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IPUBECHbI B TabauLe 6.

Tabnuua 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb

Ne
e HanmeHnoBanue 1abopaTtopHbIX padoT Tpynoemxocts, | pasaena
n/m (gac) JUCLIUIT
JIMHBI
Cemectp 9
1 BBojHOe 3aHsATHE 2 -
2 | Pa3zpaboTka TEXHUUYECKUX MPEIOKEHUIN U 3CKU3HOE 2 1,2
npoexktupoanue COIIN
3 | CocraBiaeHHe TEXHHYECKOTO 331aHUS HA IIPOEKTUPOBAHUE 2 1,2
COIn
4 | CocraBneHue NporpaMMbl 1 METOAUKH UCIIBITAHUN 2 1,2
OIIBITHO-KOHCTPYKTOPCKUX 00pa3oB
5 | U3ydyenue cpeacTB MPOrpaMMHON Cpeibl IPOEKTUPOBAHNUS 2 3
Quartus II ms IIJIMC Altera
6 | Pa3paboTka 1iudpoBoro ysia ¢ UCHOIb30BAHUEM 2 4




rpaUIeCcKOro peJaKTopa CXeM U MOJICIIMPOBAHUE €r0
pabotsl B cpene Quartus 11

7 | Pa3spaboTka 1udpoBoro ysia ¢ UCHOIb30BAHUEM S3bIKA 2 4
onucanus annaparypsl AHDL u MoaenmupoBanue ero
pabotsl B cpene Quartus 11

8 | Pacmpenenenus moptoB Lu(ppoBOro y3ia 10 BbIBOAAM 2 4
ITJINC u coznanue ¢aiisia nporpaMMUpOBaHUs

9 | Ornanka cupoeKTUPOBAHHOTO LIU(PPOBOTO y3J1a Ha y4eOHO- 2 4
naboparopHoii mnare UP-2 ¢pupmsr Altera

Cemectp 10

10 | BBonHOe 3aHsTHE 1 5

11 | IIpoekTrpoBaHME CXEMBI MEKTPUIECKON MPUHIUITNAIBHON 4 5
cucteMbl 00pabOTKM U mepegaud HHPOpMALUU B
COOTBETCTBUH C MHJMBHIyaJIbHBIM 3a/1aHUEM

12 | BeimosiHeHHE  HEOOXOAMMBIX  pacuyeToB K  CXeMe 3 5

UIEKTPUYECKON  MPUHLUUMHUAIBHOM U (OopMHUpOBaHUE
KOMIUIEKTa KOHCTPYKTOPCKOM JOKYMEHTAalMH (B Mpeaenax
cxeMbl O3 U CONYTCTBYIOUIUX JOKYMEHTOB)

Bcero 26

[Tpumeps! BapHaHTOB UHAMBUYATbHBIX TEM JJIS BBIIIOJHEHUS 1a00paTOpHBIX padoT:

11.

12

14.

Taiimep obpatHoro orcueta ot 99 10 0 (BBIBOJ — Ha CEMHUCETMEHTHBIM HHANKATOP).
I'enepaTop NpsIMOYroJbHBIX HMMITYJIBCOB C IIJIaBHO M3MEHsAMOLIEHcs («Kxadaroiecs»)
4acTOTOM.

Taiimep (BpeMsl oTcueTa B CEKyHJaxX 3a7aéTCsl KOJMYECTBOM HaXKAaTHI KHOIIKH, 3aIyCK —
Ha)KaTHEM JAPYroi KHOIKH).

Urpa, 3axioyaromasicsi B OCTaHOBKE HIPOKOM «OETyLIero OrHs» B ONpeAeIeHHOU
MO3ULUH JIMHENKU U3 BOCBMH CBETOAUO0B.

Boruucnurens, onpeaesnstomuii HauOoJIbIIEe YUCIO M3 JBYX W BBIBOJAIIMHA €ro Ha
CEeMHMCErMEHTHbII HHAUKATOP.

JIByXKHOIIOYHBIN PEryasiTop SPKOCTH CBEUYEHMS CBETOAMOJA (JIaMIbl) C IOMOIIBIO
HIMPOTHO-UMITYJIbCHON Moy siimu (ILHMM).

Bbruucnurens, onpenensiomuil 4eTHOCTh WIM HEYETHOCTh KOJMYECTBA €IUHUYHBIX
pa3psaoB B BOCBMHUPA3pAJHOM uMcie. BbiBox pesyinbrata B BUAE CUMBOJIOB Ha
CEMHUCETMEHTHOM MHIMKATOPE.

Taiimep (Bpemsi oTcueTa B CEKyHJaxX 3a7aéTCsl KOJMYECTBOM HaKAaTHUI KHOIIKH, 3aIyCK —
Ha)KaTHEM JAPYroi KHOIKH).

Cuérymk yncia HaxaTUi KHOMOK (0/1HA KHOIIKA — MHKPEMEHT, BTOpast — IEKPEMEHT).

. BBI‘-II/ICJ'II/ITGJ'IB, onpez{enﬂfomnﬁ pe3yiabTaT ACJICHUA BOCBMUPA3PAAHOI0 YUCjia Ha YUCIIO

16 (BbIBOJ pe3ysbTaTa HA CEMHCETMEHTHBIN MHIUKATOD).
I'enepaTop mpsIMOYroJbHBIX MMITYJIBCOB C W3MEHSEMON 4acTOTOHN (MeaHap, W3MEHEHHe
OCYILECTBIISIETCA C IIOMOIIBIO IBYX KHOIIOK: «OO0JIbIIEY, KMEHBIIEY).

. HactoTomep ¢ M(POBBIM IBYXTO3UIIMOHHBIM HHIUKATOPOM.
13.

Mopaynp ympaBieHus CBeTOGOpOM M MEXaHM3MOM 3akpbITHd Hularbayma Ha
pErynupyeMoM XKeJIe3HOL0POKHOM Hepeesie.

PeBepcuBHBIN CUETYMK MMITYJIBCOB C OTOOPaXEHHEM KOJMYECTBA Ha JBYXIO3ULIMOHHOM
U(PPOBOM MHIUKATOPE.




4.5. KypcoBoe npoekTupoBaHue/ BBIIOIHEHUE KYPCOBOI paObOThI
VY4eOHbIM IJIAHOM HE NMPEeTyCMOTPEHO

4.6. CamocrosTesnbHas paboTa 00ydarouxcs
Bunsl camoctosTennbHOM paboThI U €€ TPYA0EMKOCTb IIPUBEAEHBI B TabnuLe 7.

Tabmuna 7 — Bunbl caMocTOATEIbHON pabOTHI U €€ TPYIOEMKOCTh

Bun camocrositensHOM paboTh BSIZEO’ Cemectp 9, yac Cemectp 10, yac
1 2 3 4
N3yueHne TeopeTUYeCcKOro Marepuaina 68 65 5
mucrutuirHb (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3aganus (PI°'3) 9 9
Brinonnenue pedepara (P)
IToaroToBka K TEKyIIeMy KOHTPOJIIO 32 28 4
ycneBaemoctu (TKVY)
Howmamaee 3ananue (/13)
KonTtposbhbie padoThl 3a04HuKOB (KP3)
IToaroroBka Kk MPOMEKYTOUHON
arrecranuu (ITA)
Beero: | 111 93 18

5. Ilepeuens yueOHO-METOAMUYECKOTO OOECIICUCHHUS

JUISL CAMOCTOSITENIbHOM paboThl 00Y4aIOLIUXCS 110 TUCHUILIMHE (MOIYIIO)

Y4eOHO-MeTOANYEeCKHE MaTepualibl Ul CaMOCTOSITEIbHOM paboThl 00yuaromMxcs yKas3aHbl B

oa. 7-11.

6. IlepedeHp neyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3/1aHUM
IlepeyeHp neyaTHbHIX U ANEKTPOHHBIX YU€OHBIX U3JaHUI IIPUBEEH B TabuuIe 8.
Tabnuna 8— [lepeueHb e4yaTHbIX U 3JIEKTPOHHBIX YUEOHBIX H3JaHUN

KonmuecTBo 3K3eMIUIIpOB B

Lngp/ bubnuorpaduueckas ccpuika oubnmioTexe
URL agpec
(KpoMe 3JIeKTPOHHBIX SK3EMILISIPOB)

004(075) Hudpoas cxemorexHuka: yuebnoe mocoodue/ | 34
y27 E. IT. YrpiomoB. - 2-e u3z., nepepad. u J0IL.. -

CII6.: BXB - Ilerepbypr, 2007. - 782 c.
004.4(075) | IlpoexTupoBanue cucteM Ha Mukpocxemax ¢ | 30
'l IIPOrpaMMHUpPyeMoOii cTpykTypol [Tekcr] :

yuebHoe nocobue / P. U. I'pymBunxwuii, A. X.

Mypcaes, E. II. Yrpromos. - 2-e u3n.,

nepepad. u gom. - CII6. : BXB - [TerepOypr,

2006. - 736 c.
004 CxeMOTexHMKa U CPEeICTBA IPOEKTUPOBaHuA | 9
A 62 UPpPoBBIX ycTpoicTB [TekeT] : yuebHOE

nocobue / B. B. Amocos. - CII6. : BXB -
ITetepOypr, 2014. - 560 c. : puc. - (YuebHOE
nocobwue). - bubnmorp.: c. 537 (15 nass.). -
ITpenM. ykas.: c. 538-542.




7. IlepedeHb 3JEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMAaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «IHTepHeT»

[Tepeuens AJIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcoB MH(POPMAaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «lHTepHeT», HEOOXOAMMBIX UIi OCBOEHHUS JAMCLUILIMHbI
IpuBeJieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX O00pA30BATENBHBIX PECYpcOB HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTH «HTepHeT»

URL agpec HanmenoBanue

http://altera.ru/ Pycckos3bIuHBIN pecypc HOBOCTHON M 0Oyuaromiel nHpopMaLuu 1no
npumenenuto I[TJIMC Altera/Intel

8. Ilepeuenp HH(OPMAIIMOHHBIX TEXHOJIOIHH
8.1. Ilepeuenp nporpaMMHOro oOecreueHus, HCIOJb3YEMOI0 IpHU OCYLIECTBICHUU
00pa3oBaTeIbHOIO Mpoliecca Mo JUCIUIUIMHE.
[Tepeuyenpb uCnoNb3yeMOro NporpaMMHOro o0ecrneueHus npescranieH B Tadumuie 10.

Tabmuua 10— ITepeuenp nporpaMMHOro o0eceyeHus

Ne i/ Haumenosanue

He npenycmotpeno

8.2. Ilepeuenn UH(POPMAITMOHHO-CIIPABOYHBIX CUCTEM,UCIIOIb3YEMBIX npu
OCYILIECTBICHHH 00pa30BaTEIBHOTO MPOIECCa M0 AUCHIUTUINHE

[lepeuenp wucnoONB3yeMbIX HH(GOPMALMOHHO-CIPABOYHBIX CHUCTEM TMPEACTABICH B
Tabmmie 11.

Tabmuua 11— Ilepeuenp HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ Haumenosanue

He npexycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepHalbHO-TEXHHUYECKOM 0a3pl, HEOoOXOAMMOHl [l  OCYIIECTBJICHUS
00pa3oBaTeIbHOTO MpoIiecca Mo JUCIHUILTHHE, MTPEACTaBIeH B Tadbmiel 2.

Tabmuna 12 — CoctaB MarepuanbHO-TEXHUYECKOHN 0a3bl

Ne HaumeHnoBaHne cOCTaBHOM 4acTH Howmep aynutopun
n/m MaTepuaIbHO-TEXHUIECKOU 0a3bl (pu HEOOXOAMMOCTH )
JlekumonHasa ayauTopus a. 32-04, BM
2 | YueGHo-naboparopusie cteHasl UP2 (Altera) a. 51-02B, bBM

10. Ouenounsle cpeacTBa sl IPOBEACHUS IPOMEKYTOUYHOHN aTTECTALlH
10.1. CoctaB OLIEHOYHBIX CPEACTBIUIA IPOBEJIEHUS IPOMEKYTOYHOM AaTTECTalUH
oOyJaronuxcs mo JUCIUIUIMHE puBeieH B Tabuie 13.




Tabmuna 13 — CoctaB OIIEHOYHBIX CPEACTB JJIsl IPOBECHUS IPOMEKYTOUHON aTTeCTalluU

By npoMexyTo4HOM aTTecTanuu IlepedeHb OLICHOUHBIX CPEJICTB

DK3aMeH Cnucok BOIpOCOB K 3K3aMEHY;
DK3aMEeHAIMOHHBIE OWIIETHI;
3amaun;

Tectsl.

JuddepenurpoBanHblii 3a4éT Crnucok BONpoCoB;
TecTsr;
3agauu.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YpPOBHA C(HOPMHUPOBAHHOCTH (OCBOEHHUS)
KOMIETEHIIMH 00ydJaromMMuUCs MpUMEHsieTcs S-OanibHas MIKana OLEHKH c(pOpMHPOBAHHOCTH
KOMIIETEHIIM, KOTopasi npuBeieHa B Tabiuue 14. B TeueHne cemecTpa MOXKET MCIOJIb30BaThCS
100-6ayutbHast ~ mIKaJla  MOJAYJIBHO-PEWTHMHIOBOH ~ CHCTEMbl  YHHUBEpCUTETa,  IpaBuia
UCIOJIb30BaHUsI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepun onieHKH ypoBHS CQOPMHUPOBAHHOCTH KOMIETEHIUH

OneHKa KOMIIETEHLAH .
- AE— XapakTepucTika chOpMUPOBAHHBIX KOMIIETCHIIUH
— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI HPOTpaMMHBIN
MarepHal;
— YBEPEHHO, JIOTUYHO, TIOCJIEJOBATENIbHO U TPAMOTHO €r0 U3JIaraer;
COTIUHON — OIMPAsiCh Ha 3HAHHUSA OCHOBHOM M JIOTOJHUTEJILHOU JIATEPATYPEI,
GaTeHOY TECHO NPUBS3bIBAET YCBOCHHbIE HAYYHBIE MOJO0XKEHUS C MPAKTHYECKOU
JeSITeIbHOCTBIO HAIIPABJICHUS;
— yMesi0 000CHOBBIBAET U apIyMEHTUPYET BBIABUTAEMblE UM UJIEHU;
— JIeJIaeT BEIBOJIBI U 000OIICHHS;
— cBOOOJTHO BJIa/IEET CUCTEMOMH CllelIMaIM3UPOBAHHbIX OHSITHH.
— o0y4aronuiicss TBEpO YCBOWII IPOrPaMMHBII MaTepua, rpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATypHI;
«XOpOmo» — HE JJOIYCKAaeT CYLIECTBEHHbIX HETOUHOCTEH; )
GATTCHOY — YBSI3bIBAa€T YCBOCHHbBIE 3HAHUS C MPAKTUYECKOW JAESATEIbHOCTBIO
HalpaBJICHUS;
— apryMEHTHPYET Hay4HbIE [OJIOKEHHUS;
— JIeJIaeT BEIBOJIBI M 00OOIICHHS;
— BJIAJICET CUCTEMON CIEUAIM3UPOBAHHBIX IOHSATUI.
— o0y4arouuiicss yCBOMJI TOJIbKO OCHOBHOI IpOrpaMMHBIN Marepua,
[0 CYLIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHHS TOJIBKO OCHOBHOM
JUTEPATypHI;
— JIOITyCKaeT HECYLECTBEHHbIE OIMOKHU U HETOUHOCTH;
«yZIOBJIETBOPUTEIIEHO) .
GAYTTOHOY — UCIIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM INPUMEHEHUM 3HAHWUH
HalpaBJICHUS;
— ci1abo apryMeHTHPYeT HayuHbIe MOJIOKEHHUS;
— 3aTpyAHsAeTcs B (OpMyINPOBAaHUM BBIBOJOB U 0000ILEHHIA;
— YAaCTUYHO BJIaJICET CUCTEMOH CIeMaIM3UPOBAHHBIX OHATHII.
— o0ydaromuiicss He YCBOMJ 3HAUUTEIBHOW YacTH NPOTrpaMMHOIO
Marepuana;
(HEYTIORTIETRODHTEIEHOY | _ JOMYCKAaeT  CYLIECTBEHHblE  OIIMOKM U HETOYHOCTH  TpH
«HE 3AUTCHOY paccMOTpeHHH NPo0JIeM B KOHKPETHOM HaIlPaBICHUH; 5
— UCIIBITBIBAET TPYAHOCTH B IPAKTUYECKOM NPUMEHEHUH 3HAHUI;
— HE MOXET apryMEeHTHPOBATh Hay4YHbI€ TOJI0KEHUS;
— He GopMyIHUpYeT BbIBOJIOB U 00001ICHHUH.




10.3. TunoBsle KOHTPOJIBHBIE 3a/1aHUS WA UHbIE MAaTEPHUATIBL.
Bomnpocs! (3agaun) a5 3Kx3aMeHa npe/cTaBiIeHbl B Tadauie 15.

Tabmuna 15 — Bonpocsr (3agaun) 11st 9K3ameHa

Kon
Ne /mt [lepeuens BompocoB (3aaa4) A7 SK3aMeHa HEEKATODA

1 JKuzHeHHbI UK u3aenust. OCHOBHBIE TaIlbl I1K-1.3.1

2 OcCHOBHBIE 3Talbl IPOSKTUPOBAHMS U3/1EIHS I1K-1.3.1

3 TexHuueckoe 3aaHue Ha pa3paboTKy u3zaenus. OCHOBHbIE IK-1.3.1
IIPUHIUIIBI COCTABICHUS

4 Ilegarnbie nuatsl. KiroueBble TEXHOJIOTHYECKHE TAPAMETPHI I1K-1.3.1

5 BapuanTsl GyHKIMOHAIBHOTO Ha3HAYEHHUS CJIOEB ME€YaTHBIX IK-1.3.1
1aT

6 OCHOBHBIE THIIBI KOPITYCOB MHTETPAJIbHBIX CXEM U CIIOCOOOB IK-1.3.1
MOHTa@)XKa Ha EYaTHYIO IUIaTy

7 TeMmneparypHble qUana3oHbl SKCIUTyaTalluA UHTETPAJIBHBIX IK-1.3.1
CXEM

8 BapuanTsl peanusanuu Moaynei nudposoi 006paboTku IK-2.3.1
uHpopmanuu. CpaBHUTEIbHAS XapaKTEPUCTUKA

9 ITporpammupyemsie soruueckue ycrpoiictsa (ITIY) ¢pupmbl IK-1.3.1
Altera. OCHOBHbBIE TEXHOJIOTHHU U CEMEICTBA, CpaBHUTENIbHAS
XapaKTepUCTHKA

10 OcHoBHBIE c1IOCOOBI IPOEKTUPOBaHUS y3110B IMppoBbIX cxeM | [TK-1.3.1
¢ ucrojbp3oBaHueM cpeabl Quartus upmsl Altera

11 ITociienoBaTenbHOCTh OCHOBHBIX 3TAIlOB IPOCKTUPOBAHUS IK-1.3.1
y3710B IM(POBBIX CXEM C HCHOJIb30BaHUEM cpeibl Quartus

12 BxonHbIe, BEIXOAHBIE U JBYHAIIPABJICHHBIE IIOPTHI y3JI0B IIK-2.V.1
uQppoBeIX cxeM B cpeae Quartus. HMcnonb3oBanue
JIByHANPaBJIEHHBIX IOPTOB

13 A3pix onucanuss AHDL. [IpenmyiiecTsa TEKCTOBOTO IK-1.3.1
OIMCaHUS CTPYKTYPBI

14 A3k onucanust AHDL. [onsitue "y3na" (NODE). [Tpumep IK-1.V.1

15 A3k onucanust AHDL. Peanusanus komnaparopa. [Ipumep IK-1.Y.1

16 S3bik onucanust AHDL. Peanu3zarust KOMOMHAMOHHOM IK-1.V.1
cxeMsl. [Ipumep

17 SA3pix onucanuss AHDL. Koncrpyknus IF. [Tpumep IK-1.Y.1

18 A3k onncanuss AHDL. Koncrpyknus CASE. Ilpumep IIK-1.V.1

19 A3k onucanust AHDL. Konctpyknus TABLE. [Ipumep IK-1.Y.1

20 A3k onncanuss AHDL. Peanusanyst KOHEYHOro aBTOMaTa IK-2.V.1
Mypa. I[Ipumep

21 A3k onncanuss AHDL. Peanusanyst KOHEYHOro aBTOMaTa IK-2.V.1
Munu. IIpumep

22 ITonsatue napamerpusupyemont GyHKIKU (MeradyHKIMH) B IK-1.V.1
cpene Quartus (Ha mpumepe lpm_counter)

Bomnpocs! (3agaun) s 3adera / qudd. 3auera npeacraBieHsl B Tadauue 16.
Tabauua 16 — Bonpocs! (3anaun) n1st 3aueta / aud¢. 3auera
Ne /mt [lepeuens BonpocoB (3amay) njs 3auera / qudd. 3auera HHHII/I<I§)£[0pa
1 Kakolt BapuanT peanuszauuu Monyieil nudposoit obpadotku | [IK-1.3.1

uHpOpMaLuu MO3BOJISIET JI0OUTHCS HanOO0JIbLIETO
ObICTpOCICTBHS?




2 Kakoit BapuanT peanuszauuu Monyieil nudposoit obpadotku | [IK-1.3.1
uHpopmanuu 0oJiee TpyAOEMOK ITpH pa3paboTKe U OTIaaKe?

3 Kakolt BapuanT peanuszauuu Monyieil nudposoit obpadotku | [IK-1.3.1
uHpOpMaLuu MO3BOJISIET JI00OUTHCS HauMEHBIINX
Maccora0apuTHbIX XapaKTePUCTUK?

4 Kakoit cmoco6 mnpoexktupoBanus uu¢pposbix y3moB c | [IK-1.3.1

UCIOJIb30BAaHUEM IIPOrPAMMHUPYEMOi1 JIOTHKHU B cpeae Quartus
HauboJsee 3¢ (eKTUBEH Ui pealu3aluu KoJepoB?

5 Kakoit cmoco6 mnpoexktupoBanuss uu¢pposbix y3moB c | [IK-1.3.1
UCIOJIb30BAaHUEM IIPOrPAMMHUPYEMOi1 JIOTHKHU B cpeae Quartus
HauboJsiee 3¢ (eKTUBEH Ui peaau3alui KOHEYHbIX aBTOMATOB?

6 Kakoii Tum nHTerpasbHbeIX cxeM nporpamMMmupyemoit soruku He | I1K-1.3.1
TpeOyeT BHEIIHEH 3arpy3ku KOH(UIrypaluu Hocjie [MOoAa4YH
MUTaHus?

7 Kakoli Tun uHTErpaspHbIX cXeM IporpamMMmupyemoi soruku | I1K-1.3.1
o0namaeT HanOOJIBIIECH YACTBHOM JJOTHIECKOM EMKOCTHIO?

8 Bo03MOXkHO 511 co3/aHMe HECKOJIBKMX MapajuieabHbIX noTokos | ITK-1.3.1

0o0paboTku nH(OpPMALUK B CUCTEME, MIOCTPOSHHONW Ha OCHOBE
UHTETPAJIBHBIX CXEM IIPOrPAMMHUPYEMOH JIOTUKH?

9 Kakoii TexHosornueckuil napamerp npoekrupyemoil negarnoi | I1K-1.3.1
IUIaThl OKa3blBae€T HauOOJblIee BIUSHUE Ha CIOXKHOCTD
U3TOTOBJICHHS U CTOUMOCTb?

10 B03MOXHO 111 IPUMEHEHUE UHTETPAIIBHBIX CXEM, IK-1.3.1
creunpUIUPOBAHHBIX I PAOOTHI B «IIPOMBILIIIIEHHOM)
TEMIIEPATYPHOM JIMANIa30HE, IPU IPOEKTUPOBAHUH YCTPOMICTB,
IIPEeIHA3HAYEHHBIX IS OKCIUTyaTalluy B yCIOBHSIX
«KOMMEpPUYECKOr0» TeMIIEPaTypHOIro quana3oHa?

Ilepeyenb TeMm Ui KypCOBOIO IPOEKTUPOBAHMS/BBIIOIHEHUS KYypCOBOl pabOThI
npecTaBiIeHsl B Tadnuie 17.
Tabnuua 17 — Ilepedens TeM U1 KypCOBOTO IPOSKTUPOBAHUSI/BBIIIOJHEHNS KypCOBOH pabOThI

Ne /i [TpumepHbIi nepedeHb TeM JJI KypCOBOTO MPOEKTUPOBAHMS/BHIIOIHEHUS
B KypcoBOH paboThl

Y4eOHBIM MJIAHOM HE NPEeTyCMOTPEHO

Bonpocel s mpoBeneHHsT NPOMEXKYTOYHOW aTTECTalMd B BHJE TECTUPOBAHUSA
npecTaBiIeHsl B Ta0nuie 18.

Tabmuna 18 — IIpumepHblii nepeuyeHb BONPOCOB ISl TECTOB

. Kon
Ne n/nt IIpumepHBIii IepedeHb BOIPOCOB Il TECTOB
MHAMKATOpa
1 3agaHue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB IK-1.3.1, ITK-
W3 YETBIPEX MPENIOKEHHBIX 1.V.1, IIK-1.B.1

Huempyxyusa: Ilpouumaiime mekcm u 6vibepume HECKOIbKO
NPABUIILHBIX OMEENO8
Kakpe u3 HIKENEepeuyucIeHHBIX CBOWMCTB  ONPEAEISIOT
dbopmanbHOE OTJIHNYHE MHUKPOKOHTPOJIEPOB oT
MHUKPOIIPOLIECCOPOB?
'] BcTpoeHHas oneparuBHasi HaMsTh
'] B03MOXHOCTH OTJIAJIKU IPOTPAMMHOTO 00eCTICUeHUs
[] BcTrpoeHHas maMaTh nporpamMm




'l Berpoennsle nepudepuiinbie 6510ku

3agaHue ¢ BHIOOPOM OJJHOTO BEPHOI'O OTBETA U3 YEThIpeX
IPEI0KEHHBIX
Hncempykyusa: Ilpouumatime mexcm u ebibepume 0OuH
npasuibHbllL Omeem.
Kakas  konctpykums  sa3sika  AHDL  obGecneunBaeT
MIPUOPUTE3ALMIO AHATIN3a JIOTHYECKHUX BBIPAKEHUN ?
1 CASE
o IF
'l TABLE
(] IlpucBoenue

IK-1.3.1, ITK-
1.V.1,IIK-1.B.1

3ananue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
13 YETHIPEX NPEJI0KEHHBIX
Huempyxyua: Ilpouumaiime mekcm u 6vibepume HECKOIbKO
NPAaBUNLHLIX OMBEMo8
Kakyto wu3 ¢opmynupoBok TpeOoBaHuii TexHHUYECKOro
3a[laHus CIEAYeT CYUTATh KOPPEKTHOM?
[J Tlorpebnsiemass M3menmuem MOIIHOCTh HE JOJDKHA
npesslars, Br 2
(] Tlorpebnsiemass MOIIHOCTh JOJDKHA COCTaBIATh, BT
2
U] Jlmana3zoH HanpspkeHMd nuTtaHus M3nenust noipkeH
coctaBisath, B 4,5...5,5
) Ilpm Brmoyenun W3penue  [OMKHO — U3Iy4aTh
JOCTaTOYHO IPOMKHI CUTHAI

IK-1.3.1, ITK-
1.V.1,IIK-1.B.1

3agaHue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
U3 YETBIPEX MPEATI0KEHHBIX
HUnempykyus:  Ilpouumatime mexcm u evblOepume HECKObLKO
npasuibHblX OMEenos
B uémMm cocTouT mpeuMyniecTBO NMPUMEHEHHsI OJHOIIIATHBIX
KOMIIBIOTEPOB B KauyeCTBE OCHOBBI JUI CO3JIAHHSI CHCTEMbI
0o0paboTKM M mepenaud HMHGOPMALUU 10 OTHOLICHHIO K
pazpaboTKe  ammapaTHOro  OOecnedYeHus Ha  OCHOBE
JUCKPETHBIX KOMIUIEKTYIOLTNX ?
[J IIpoctora 3aKynku
[l CHMXEHHE SHEepPronoTpeOIeHus
[l CHMXEHHE BPEMEHH pa3pabOoTKU U PUCKOB
[ YBenuyeHHEe BPEMEHH KU3HU Ha PbIHKE

IK-1.3.1, ITK-
1.V.1,IIK-1.B.1

3ananue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
W3 YETHIPEX NMPETI0KEHHBIX
Huempyxyusa: Ilpouumaiime mekcm u 6vibepume HECKOIbKO
NPABUILHBIX OMEEN08
[Tocne caMOCTOATENBLHOrO CUHTE3a KOAEPA B CIyyae HAIWYUS
YaCTUYHO HEOIMCAaHHOTO COOTBETCTBHS BBIXOJHBIX CHTHAJIOB
BXOJHBIM KAaKUX 3HAUEHHUW CJEeAyeT OKHUJAaTh Ha BbBIXOJIE
CO3JaHHOr0 KOJEpa MpH MOCTYIUICHHUH TaKUX BXOJHBIX
3HAYCHUI?
[ Hwukakux
[J IIpon3BonbHBIX
[0 Bce morudyeckne e IuHHITBI

IK-1.3.1, ITK-
1.V.1,IIK-1.B.1




[] Bce nornueckue Hynu

3ananue ¢ BHIOOPOM OJHOTO BEPHOT'O OTBETA U3 YETHIPEX
MPEIOAKEHHBIX
Huempyxyus: Ipouumatime mexcm u 8vlboepume 00UH
npasUIbHbIL OMeen.
Kakoil u3 Hmxkecneayommux JTOKYMEHTOB COCTAaBJISIETCS IS
MOATBEPIKACHUS JTOCTUTHYTBHIX pE3yJIbTaToB pa3pabOTKH
TEXHUYECKOIO U3/1EIus
[J IIporpamma M METOJUKH UCIBITAHUI
[] TexHUYECKUU MPOEKT
[] TexHu4eckoe 3a7aHue
[] PesynbraTsl pacueToB

IK-1.3.1, ITK-
1.V.1,IIK-1.B.1

3agaHue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
U3 4ETBIPEX MPEUI0KEHHBIX
HUnempykyus:  Ilpouumatime mexcm u evblOepume HECKObLKO
npasuUbHbIX OMEEenos
OTMeTbTe KOPPEKTHBIE COOTHOILEHUS, B3ATbIE M3 TEKCTOB
onucaHus anmnaparypsl Ha si3pike AHDL:
] ENA=GND;
1 BUS[3..0] =B”00107;
[ OUT_BUS[7..0] = IN_BUS[0..7];
0 ENA=S;

I1K-2.3.1, ITK-
2.¥.1,1IK-2.B.1

3anaHue ¢ BHIOOPOM OJJHOTO BEPHOI'O OTBETA U3 YEThIpEX
MPEI0KEHHBIX
Huempyxyus: Ipouumatime mexcm u 8vlboepume 00UH
npasuibHbILL Omeem.
OOs3arenbHO JIM IPUMEHEHHE IpeoOpaszoBareisl ypOBHEH
HampsDKeHUsT Ipu  peanusauuu  uHTepdeiica RS-232 B
ycTpoicTBe Ha 6a3e COBPEMEHHOTO MUKPOKOHTPOJUIEpa
[l TonpKko B ciydae, €clii HyXHa W Iepeaaya, U Mpuém
uHpopmanuu no RS-232
[l B ycrpoiicTBax 0€3 HOPTAaTUBHOI'O MUTAHUS
[l TombKo mpu ckopocTax nepenauu o6osee 1200 K6/c
[ [a, Bcerma

I1K-2.3.1, ITK-
2.¥.1,1IK-2.B.1

3agaHue ¢ BHIOOPOM OJJHOTO BEPHOI'O OTBETA U3 YEThIpEX
MPEI0KEHHBIX
Huempyxyus: Ipouumatime mexcm u gvlboepume 00UH
npasuibHbIL Omeem.
Ipu peanmsauuu uurepdeiica 'C He0GXOAMMO MPUMEHEHHE
[l Toarsaruparonyx pe3uCTOpOB Ha JIMHUAX HHTepQeiica
[J  Hampsxenus nuranus He Boiuie 5 B
[l QuIbTpyIOIUX  KOHAEHCATOPOB Ha  JIMHMAIX
uHTepdeiica
[l IIporpamMmmupyembIX JOTHUECKHUX HHTETPATbHBIX CXEM

I1K-2.3.1, ITK-
2.¥.1,1IK-2.B.1
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3anaHue ¢ BHIOOPOM OJJHOTO BEPHOI'O OTBETA U3 YEThIpEX
MIPEI0KEHHBIX
Hncempyrkyusa: Ilpouumatime mexcm u ebibepume 00UH
NPAGUNbHBLL OMEENn.
JlocToMHCTBA pYYHOTO CIIOCO0a MOHTa)Ka MIEYaTHBIX TUIAT:
(1 CrabuiapHOE KaueCTBO MOHTa)Ka
(| B0O3MOXXHOCTb NpPHUMEHEHHMsS KOMIUIEKTYIOIIUX 0e3

I1K-2.3.1, ITK-
2.¥.1,1IK-2.B.1




CHEIMaTbHON YIAKOBKH (JIEHTBHI, ICHAJIBI U T.JI.)

'] BbIcOKast TOYHOCTh YCTAHOBKH KOMITJICKTYIOIIIAX

[J BO03MOXXHOCTh TPUMEHEHHUS BCEX BHUIOB KOHTPOJIS
KayecTBa

IlepeyeHb TeM KOHTPOJIBHBIX padOT MO AUCHUILIMHE OOYYarOUIMXCS 3a04HOM (hOpMBI
oOyueHwusi, mpecTaBiieHsl B Tabmuie 19.

Tabmuua 19 — IlepedyeHb KOHTPOJIBHBIX paboT

Ne n/nt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npexycmoTpeno

10.4. Meronnyeckue  MaTepuanbl,  ONpEACIIOINE  NPOLEAYPbl  OLCHHBAHMS
MH/IMKAaTOPOB, XapaKTepU3YIOIIUX dTanbl (OPMUPOBAHMS KOMIIETEHLUH, cojaepkaTcs B
JOKAJIBHBIX HOPMAaTuUBHBIX akrax ['YAIL, pernamMeHTHpyoOIIUX NOPSAAOK M MPOLEAypY
IIPOBEACHUS TEKYILEro KOHTPOJI yCIEBAEMOCTH U NMPOMEXYTOUHOH arTecTanuy o0y4yaronmxcs
I'VAIL

11. Meroauyeckue yKa3aHus Ui 00yJarOIIMXCs IO OCBOCHUIO TUCIUILTHHBI

11.1. Meronnueckue ykazaHus JUIsl OOYYalOIUXCA 10 OCBOCHHMIO JIEKLIMOHHOTO
MaTepuaa.

OCHOBHOE Ha3HAYEHHUE JIEKIMOHHOI'O MaTrepuayla — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riy0oKoe U SICHOE H3JIoXKEeHHe ydyeOHoro marepuana. Ha3HaueHHe COBpPEMEHHOW JIEKIMM B
paMKax TUCLMILIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 110 TEME, a B OCBOCHUU
(byHIaMEHTaIbHBIX MpoOJeM JUCLMIUIMHBI, METOJOB HAy4YHOTO IIO3HaHUs, HOBEHIINX
JOCTIKEHUH HaydyHOW MbIciu. B ydeOHOM mporiecce JIEKIUs BBIMOIHAET METOJ0JI0IHYECKYIO,
OpraHu3allMOHHYI0 U MH(OPMaHMOHHYI0 (QyHKIMU. JIeKuus pacKkpblBaeT MOHATUHHBIN amnmapar
KOHKPETHOW 001acTu 3HaHMs, €€ mpoOsieMbl, AaeT LEJIbHOE IPEACTaBICHUE O IUCLHUIUIMHE,
MIOKAa3bIBAECT B3aUMOCBS3b C IPYrUMH TUCHUIUIMHAMH.

ITnanupyemMble pe3yabTaThl IPU OCBOSHUH 00YYarOIUMUCS JEKIIMOHHOIO MaTepuana:

— TOJYy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUI, YPOBEHb
KOTOPBIX ONpPEAEIIAETCS LEeJIEBOM YCTAHOBKOM K KaKJI0M KOHKPETHOU TEME;

— IIOJIyYEHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C MPENOJaBaTeieM;

— pasBUTHE TNPO(PECCHOHANBHO-AENOBBIX  KauecTB, JIOOBH K MpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIICHHUS.

— TOSBIIEHHE HEOOXOAMMOTO MHTEpPECca, HEOOXOIUMOTO ISl CAMOCTOATEIBHON pabOTHI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YPOBHE DAa3BUTHS HAayKM M TEXHUKHM U O
IIPOTHO3€ UX Pa3sBUTUA Ha OimKaiime rojsl;

— Hay4YuTbCid METOAMYECKH 00pabaThiBaTh Marepuai (BbLIENATH IJIaBHBIE MBICIH U
MOJIOKEHHSA, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pas3IU4HbBIX
(bopMynHUpOBKax);

— TOJIy4YeHHE TOYHOI'O TOHUMAaHUs BCEX HEOOXOIUMbIX TEPMUHOB U OHATHUH.

JleknMOHHBI MaTepuans MOXKET CONPOBOXKAATHCA JEMOHCTpAlUe CIailoB WU
UCTOJIb30BaHUEM Ppa3JaTOYHOTO MaTepuaja HpH TMPOBEIEHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHUS OTAEIbHBIX TEMATHK 110 JAUCLUILIMHE.

CrpyKTypa NpeoCcTaBIeHUs JEKIIMOHHOTO MaTepuaa:

- 1. BBEJIEHHE

1.1. HanpaBieHHOCTh AUCUUIIIINHBL.

1.2. Knaccel cuctem 1 yCTpOMCTB, Ha KOTOPbIE OPUEHTHPOBAHA JUCLHUILINHA
1.3. AKTyanbHOCTb AUCLUIUIMHBI AJIs1 MHXKEeHepa cerojHs. BoctpeboBaHHOCTH
MH)KEHEPOB CO 3HAHUEM I10 JUCLUIUIMHE HA PBIHKE JIFOJCKUX PECYPCOB.




- 2. CUCTEMBI OBPABOTKH U ITEPEJAYN MTH®OPMAILINU (COIIN)
2.1. O6uue cBeeHUs
2.2. Cnioco0bl peanuzauu
Peanmusanuu ¢ ucnosszoBanueM 1oiabko 1K 1 yHMBEpCcanbHOro CBA3HOTO
000pyA0BaHusl, a TAKKE IUPOKO-T0CTYNHOro KaHana cBsi3u. [Ipumenenue 8 COITN
CHELUATIN3UPOBAHHBIX YCTPONUCTB, MOJYJIEH U T.J., CO3/IaHHBIX CIIELUAIBHO IS
JAHHOTO MIPUMEHEHUS WM Kpyra NpUMEHEHUH.
Peanusanus:
1. Ha oCHOBE T.H. «GKECTKOU JIOTHIKU.
2. Ha ocnoBe nporpammuo-ympasisieMbix miatgopm (DSP, RISC-nponieccopst u
T.J.).
3. P)Ia ocHose [IJIMC. IIpeumyiectBa noaxoaa. Bo3aMoKHOCTh peanu3anuu
IIPOrpaMMHO-ynpasisieMoro sapa B IUINC.
4. CmemanHas.
- 3. IIPOTPAMMMUPYEMBIE JIOTUYECKHME MHTEI'PAJIBHBIE CXEMbI
(II1C)
3.1. Kparkas uctopus IIJINC
3.2. O6ume Csenenust 1 Cospemennas Knaccudpukanus. CPLD u FPGA.
CpaBHUTENIbHBIN aHAJIU3 U HAIPaBJICHUS IPUMEHEHHUS.
3.3. IlpousBoaurenu [IJIMC
3.4. lIpousBoautens [TJIMC Altera
3.5. Cemeiictea IIVIMC Altera
- MMPOEKTUPOBAHUME CUCTEM OBPABOTKHU U ITEPEJAYN NHOOPMAILINN
C UCITIOJIb3OBAHHMEM IJIMC ALTERA
4.1. Cpenp! npoexktupoBaHus Altera. AnmapaTHble CpecTBa IPOUTPAMMHUPOBAHUS U
OTJIAJIKH.
4.2. Cnioco6b! npoeKkTupoBanus (0JI0K-AHarpaMMBbl, sI3bIKH OMIMCAHMS alapaTypbl)
4.3. SI3p1kn onMcaHus anmapaTypsl
4.4. SI3p1x onucanus annaparypsl AHDL
4.5. Bepuduxkamus npoekTo B cpeae Quartus
4.6. IIporpammuposanue [JINC
4.7. Ornankxa COIIN
- BOITPOCHI OBECIIEYEHMA HAZIEXXHOCTU @ YHKIIMOHNPOBAHN A
COBPEMEHHBLIX COITN
5.1. IIporpammHubie CIOCOOBI.
5.2. AnnapatHsle 1 IPOrpaMMHO-aNNapaTHble CIIOCOOBI.

11.2. Meronnueckue yka3aHus A OOYYalOLIUXCS IO BBIMOJHEHHUIO JIAOOPAaTOPHBIX
pabort

B xonme BbimosHEHUs J1aOOpaTOpHBIX pPadOT oOydaromuiicss JOKEH YriayOuTb MU
3aKpeNUTh 3HAHUA, NPAKTUYECKHE HaBBIKM, OBJIAJIETh COBPEMEHHOW METOJMKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBHUM C KBAJIM(PUKALMOHHON XapaKTepUCTUKOH oOydaromerocs.
BrinonHenne 1a00paTopHbBIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-NPAKTUYECKOH, pacueTHO-
AQHAJIMTUYECKOU YacTel U KOHTPOJIbHBIX MEPOIPUATHH.

BrimonHenne nabopaTopHbIX paboT 00ydaroLUMMCs SIBJISETCS HEOTHEMIIEMOM YacTbiO
U3y4eHHs] JUCLUIUIMHBI, OIpeJensseMoil y4yeOHbIM IUIaHOM, M OTHOCHUTCSI K CpEACTBaM,
00eCreynBaoIUM pelIeHHe CIIeYIOUINX OCHOBHBIX 33/1a4 00y4aroLierocs:

— TIpHOOpEeTeHHE HAaBBIKOB HCCIIEJOBaHUS IPOLECCOB, SIBIEHHMH UM OOBEKTOB,
M3y4aeMbIX B paMKax JAHHOM JUCLHUIUINHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JeTaNU3alllsl TEOPEeTHMYECKUX 3HAHWUM, MOIyYEeHHBIX Ha
JEeKIMAX;

— IoJIy4yeHHEe HOBOM MH(pOpMAIMK IO U3y4aeMOi TUCIUIUINHE;



— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSITENIbBHOM  paboTel ¢ J1abOpaToOpHBIM
00opyA0OBaHUEM U IPUOOpPaMHU.
— Ilenab paGotel: u3ydeHue cpeactB cpeabl Altera Quartus 1Mo MpPOEKTUPOBAHMIO LUGPOBBIX
y3JI0B cXeM 00pa0oTKM U meperaud HMH(GOpPMALUMU C HUCIOJIb30BaHHEM TI'papuuecKoro
penaKkTopa U MOJCIMPOBAHHUIO.

— 3asjanue: ¢ ucnojib3oBaHueM rpaduyeckoro penakropa cxem [1O Quartus paszpaborats u
IIPOMO/JIEIUPOBATh LIU(PPOBOH y3€] B COOTBETCTBUU CO CBOUM BapHUaHTOM 3aJlaHMs.

— B oruere mpuBecTH CBOI BapHaHT 3aJaHMs, pa3pabOTaHHYIO CXEMY, a TaKKe BPEMEHHYIO
AMarpammy, MOJIy4€HHYIO B IIPOILIECCE MOJISIUPOBAHUS U IEMOHCTPUPYIOILYIO paboTy CXEMbI
B COOTBETCTBUHU C 3a/[aHUEM.

3ajaHue ¥ TpeOoBaHUS K MPOBEICHUIO Ja00PaTOPHbBIX PaboOT

BbINONMHUTG 33a7jaHHOE KOJIMYECTBO JIAOOPATOPHBIX PabOT, UCIOJb3YsI MHAUBUYAIbHbIE
TEeMBbl 3aJaHUi (110 BapUaHTYy, HOMEpP KOTOPOIO ONpeAessieTcs M0 HOMEpY B OOIIeM CIHCKe
rpynmsl). Ilo pe3synpraTaM BBINOJHEHHS KakJ0W J1labopaTOpHOM paboThl COCTaBIseTCS
MOSICHUTEIbHAS 3aIIUCKA, JUIS OLIEHKU PE3yJIbTaTOB IPEIo/1aBaTeIeM.

CrpykTypa u ¢opma oTyeTa 0 1ab0paTopHoil padore
Otuet opopmisiercs Ha mucTax A4.

OOs13arenbHbIe pa3/iebl:

TuTynbHBIN JHCT.

3ananue.

Onucanue crocoba penieHusl.

Marepuaisbl, OATBEPKAAIOLINE, UTO 3a]a4a pELIeHa.
3aKIr04YeHHe

Tpebosanus k oopMIIEHHUIO OTYETa 0 JabopaTopHOi paboTe

TuTynpHBIN JIUCT OTYETa OPOPMIISETCS B COOTBETCTBUHM ¢ TpeboBaHusiMu BY3a.

B oruere mnpuBecTH HOMEp BapuaHTAa WHAMWBUIYAJIBHOTO 3aJaHUsl U €ro CyTb,
pa3paboTaHHYIO CXE€My WM TEKCT Ha SI3bIKE OIMCAHUS alnapaTypbl, a TaKKe€ BPEMEHHYIO
Auarpammy, IMOJIyY€HHYIO B IpoIecce MOJAEIUPOBAHUSA U JIEMOHCTPUPYIOILYIO paboTy CXEMbI B
COOTBETCTBUM C 3aJJaHUEM.

11.3. Meroanueckue ykazaHus Ui 0Oydyaroluxcs MO IPOX0XKJIECHHIO CaMOCTOSATEIbHON
paboThI

B xoz€e BBINOJHEHUS CaMOCTOSATENbHOM PabOThl, 00yJarOIUICs BBINONHAET padoTy IO
33J1aHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpPEIojaBaTess, HO 0e3 ero HemocpeICTBEHHOTO
Yy4acTHs.

Jns oOywaromuxcs Mo 3a04HON ¢opme 00ydeHHs, caMOoCTOsITelIbHas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paloTy.

B mpormecce BBIOTHEHHS] CaMOCTOSITENIbHON paboThl, y oOydaromerocs (GopMUPYETCs
1esiecoobpasHoe IIaHHpOBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM W CHUCTEMaTH3allMd MPHOOpeTaeMbIX 3HAHWM, 00ecredyuBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B MepUOJ OOydyeHHs, I[OMOraeT IOJYYUTh HABBIKM MOBBIIICHUS
poecCHOHATLHOTO YPOBHS.

MeToauueckuMH ~ MaTepuajaMM,  HaNpaBISIOIUMH  CAMOCTOSITENIbHYIO — PadoTy
00y4aronIuxcs sSBISIOTCS :

— y4eOHO-MEeTOUYECKUN MaTepHal Mo JUCLUIUINHE;

— METOJUYECKHE YKa3aHUs MO BBIIOJHEHHUIO KOHTPOJBHBIX paboT (1 00ydaroumxcs
I10 3204HON (popMe 00yUeHus).



11.4. Meronnueckue ykazaHuss Juid OOy4alroIUXCS IO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCIEBAEMOCTH MPEAYCMAaTpUBACT KOHTPOJIb KadyecTBa 3HAHUUI
00y4JaroIuxcs, OCYIIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEJIbI0 OLEHHBAHMS XOJa OCBOEHUS
JUCLUIUINHBIL.

KoHnTpons BbINONHSETCS IyTEM MNPOBEIEHHUs] TECTUPOBAHUS CTYAEHTOB (TECT ¢
BapuaHTaMu oTBeTOB). HabpaHHbIe B X0/1€ TeCTUPOBaHUS OaIbl CyMMHUPYIOTCS C HAOpaHHBIMU
OayylaMH B IpOLECCEe BBINOJIHEHUS J1a00paTOPHBIX paboT.

11.5. Meronnueckue ykazaHus Uil O0YYaIOLIUXCS MO MPOXOXKAECHUIO MPOMEXKYTOUHOM
aTTecTaluu.

ITpomexxyrounast  aTrecTanus  OOydalolUXCs  NpPEAyCMaTpUBAaeT  OLICHUBaHHE
IIPOMEXKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHUs MO JuciuIUIMHe. OHA BKIIIOYAET B
ceOst:

— D9K3aMeH — (opma OIEHKM 3HaHUM, NOJIYYEHHBIX OO0ydJaroluMmcs B Ipolecce
M3y4eHHs BCeH MUCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSATEJILHONW paboThl, CHOCOOHOCTH
IPUMEHATh HUX JUI peIIeHUs NPAaKTUYeCKHUX 3aJad. ODK3aMeH, Kak IpaBUJIO, HMPOBOJIUTCS B
NepHOJ SK3aMEHALMOHHOW CECCHMM M 3aBEPIIACTCS aTTECTALMOHHOW OLIEHKOH «OTIIMYHOY,
«XOpOILOY», «yAOBIECTBOPUTEIILHO», «HEYIOBICTBOPUTEILHON.

— 3ayeT — 3T0 (opMa OLEHKU 3HAHHM, NOJYYEHHBIX OOyJarOIIUMCS B XOJ€ M3Y4EHUS
y4eOHOI TUCIMITIIMHBI B LIEJIOM MJIM MPOMEXYTOUYHas (110 OKOHYAHUU CEMeCTpa) OLIEHKA 3HaHUM
o0ydJaroIumMcst 0 OTJEJIbHBIM pa3jielaM TUCHUIUIMHBI C aTTeCTAllMOHHOW OIIEHKOH «3ayTeHO»
WIHA «HE 3a4TEHOY.

— 1uddepeHIpoBaHHbIH  3ayeT — 3TO0 (QopMa OLEHKH 3HaHWH, MOJYYEHHBIX
o0ydJaromumMcst pU U3y4eHUH AUCLUIUINHBI, IPU BBIIOJIHEHUH KYPCOBBIX IIPOEKTOB, KYpCOBBIX
paloT, Hay4YHO-UCCIIEA0BATENBCKUX PAOOT U MIPOXOXKIAESHUH IPAKTUK C aTTECTALlMOHHOM OLIEHKOMH
«OTIINYHO», «XOPOLIO», «YJOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHOY.



Jluct BHEceHUs U3MEHEHUi B pabouyto pOrpamMmy JAUCIUITIIMHbI

[ara BHeceHUs
H3MEHEHHUI 1
JIOIOJIHEHUH.

Iloamuce BHECIIETO
W3MCHCHHS

CoanepxaHue U3MEHEHUI U JOMOJIHEHUI

Hata u Ne

MIPOTOKOJIA
3aceaHus
Kaeaps

Tloammce
3aB.
kadenpoit




