MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHMSI POCCUMCKOM
DEJIEPALIUA
(enepanbHOE rOCY1apCTBEHHOE ABTOHOMHOE 00Pa30BaTEIBHOE YIPEK/ICHHE BBICIIErO
o6pa3oBaHus
"CAHKT-ITETEPBYPI'CKUI TOCYJAPCTBEHHBIA YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 44

VTBEPXJIAIO
PykoBozautens 06pa3oBaTeIbHOM MPOrpaMMBbI

CTapUIMi NpenojiaBarelib

Jlucr cornacoBanus paGodeil porpaMMBbl JIUCIAILTHHBL

[Iporpammy cocraBui (a)

JIOIL,, K.T.H., JIOIL «17» pespans 2025 ¢ A.A. BoctpukoB

(MOMKHOCTD, y4. CTeNeHb, 3BaHHE) (noanucs, nara) (uHuuManbL, pamMuTus)

[Iporpamma o06peHa Ha 3acenanuu kadenper Ne 44
«17» ¢espans 2025 r, mporokon Ne 6-24/25

/ 2/
3asemyronmii kadenpoii Ne 44 c 2/ o
JLT.H.,IIpod. «1 T pespans 2025 r M.B. Ceprees

(O/DKHOCTB, y4. CTCNCHD, IBAHHE)

(yu. creneHb, 3BaHue) ﬂ (noxnuce, nara) (unuumanst, pammwns)

/

3amecTHTEh TUPEKTOpa m@‘m:ﬂmﬁqecmﬁ pa6ore
JIOIL,K.T.H. ) p%iﬁ,(flﬁr ] A.A. ®omeHKoBa

JI.B. Kyprsnuk
ammmns)
(noznmce)
«17» despans 2025 r

PABOYAS [TPOI'PAMMA JIUCHUIUIAHBI

«ITpoeKkTHpOBaHKE CHCTEM 00PaGOTKH H Nepeadn HHOpMALH»

(HauMeHOBAHHE AHCIIHILTHHE)

Ko/t HanpaBJICHUs TOATOTOBKHM/ 09.03.01

CICIHATBHOCTH

HaumeHoOBaHUE HATIPABICHUSA
MOITOTOBKH/ CIICIIHATBHOCTH

Undopmaruka ¥ BHIMHCIHTENbHAA TEXHAKA

HaumeHoBanue
KOMIIBIOTEpHBIE TEXHOJIOTHH, CHCTEMBI H CETH
HaNpaBJICHHOCTH
®dopma 06yueHus 3a04HasA
[lonx mpuema 2025

Canukr-IlerepGypr — 2025

OJDKHOCTB, Y. CTEMNEHb, 3BaHKE) " (nonnuce;nara) (uHuuManst, hamMuTus)



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 00yUYEHUS 110 AUCHIUTIIINHE «PYCCKUI



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

Tadymie 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 3/ 108 6/216
3E/ (1ac)
U3 nux uacoe npakmuueckoii n0020moeKu 18 8 18
AyoumopHuie 3anamus, BCEro yac. 40 20 40
B TOM YHCJIE:
nexnuu (JI), (dac) 22 12 22
npaktudeckue/cemunapckue 3ansatus  (I13),
(gac)
naboparopusie pabots (JIP), (vac) 18 8 18
KypcoBoit nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (dac) 167 88 167
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. Pacnpenesnenue TpyA0€MKOCTH AUCLUILIMHBI 110 pa3/iesiaM U BUAaM 3aHATHH.
Pa3zgesipl, TEMbl AUCHUIUIMHBL M UX TPYJOEMKOCTh NIPUBE/IEHbI B Ta0auLe 3.
Pasenbl, TEMBI TUCIIUTIIMHBI .HCKIII/II/I 113 (C3) AP KII CPC
ACTEL, et (dac) (dac) (dac) (dac) (dac)
Cemectp 9
Paznen 1. OcHoBHBIE cCBeneHHs O cuctemax| 2 - 12
00paboTKH U nepeadu HHpOpMaIuu
Pazmen 2. Cucrembl o00paboTku u nepenaud 4 4 34
uHpOpManuu
Paznen 3. IIporpammupyemble  sormueckug 6 4 42
MHTErpaIbHbIE CXEMBI
Uroro B cemectpe: 12 8 38
Cemectp 10

Paznen 4. [IpoexTupoBanue cucteM o0pabOTKU U 8 10 59
nepeayy HHGOPMAaIUU C UCIOIb30BAHUEM
ITJINC ALTERA
Paznen 5. OGecnieueHne HaieKHOCTH 2 - 20
¢ynkunonuposanust COIIN
Uroro B cemectpe: 10 10 79
Hroro: 22 0 18 | 0 | 167




ITpakTuyeckas MOArOTOBKA 3aK/IIOYACTCd B HENOCPEACTBEHHOM  BBIIOJHEHUU
oOyJalolUMKCS ~ OIpEJEeNEeHHBIX  TPYAOBBIX  (QYHKIMH,  CBS3aHHBIX ¢  Oy;ymiel
po¢ecCUOHATIBHOM NS TEIbHOCTHIO.

4.2. CopaepxaHue pa3aeiaoB U TeM JEKIMOHHBIX 3aHATHM.
Copepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSATUH MPUBEIEHO B TabmuIe 4.

Tabmuna 4 — Coneprkanue pa3esioB ¥ TeM JEKIIMOHHOTO UK

Howmep pasnena Hazpanue u conepxaHue pa3esnoB U TeM JEKINOHHBIX 3aHATHH

Paznen 1 Crnenuanu3upoBaHHbIE IPOTPaMMHO-YIIPaBJIsieMble IIATPOPMBI U
[IPOrpaMMUpPYEMBbIE JIOTUUECKHUE UHTETPAJIbHBIE CXEMBI.

Pa3paboTka mporpaMMHO-anmnapaTHbIX CUCTEM M YCTPOUCTB HAa OCHOBE
CHELUATN3UPOBAHHBIX IPOTPAaMMHO-YIIPABIAEMBIX IJIAT(HOPM (CUTHAIILHbIE
npoueccopsl — DSP, mpoueccopsl ¢ cokpamenasiM HabopoM komana — RISC,
IIPOLIECCOPBI LITMPOKOTr0 MPUMEHEHUS JUIsl CUCTEM BCTPaUMBAaeMOro Kiiacca).
Pa3paboTka mporpaMMHO-anmnapaTHbIX CUCTEM M YCTPOUCTB HAa OCHOBE
MIPOrPaMMHUPYEMBIX JIOTHUECKUX HHTErpaibHbIX cxeM (nanee [TJIMC). Drambr
KM3HEHHOTO IIUKJIa TEXHUYECKOTO U3JeNIUs: OT pa3pabOTKH TEXHUUECKOTO
IIPEUI0KEHUS] U TEXHUYECKOTO 3aJJaHus /10 BOIUIOIIEHUS B I€HCTBYIOINI
IIPOrpaMMHO-aNapaTHbIX KOMILJIEKC, COTIPOBOXK/ICHHS Ha JTare
9KCIUTyaTaly, CONIPOBOXKICHNUS U PEMOHTA.

Knaccel cucteM 1 ycTpoicTB 1151 00pabOTKH U nepeaadu nHpopManuu
Cocras cuctem 00paboTku 1 nepepaun nHpopmanuu (ganee COIIN).
@ynkiuu yHuBepcaibHbIX OBM (nepconanbHbix kKoMibroTepoB — 1K), kak
onHOM u3 coctapisttomux yacteit COIIN. Pa3zpaboTka anmaparHoil yactu
COCTaBJIIOLINX CUCTEMBI, Kak Hanbosee pecypcoéMkoii yactu. PaspaboTka
nporpammHoil yactu COIIN ais mitaTopM HHTETPATBbHBIX CXEM,
UCTOJIB3YIOLIMXCS UI NPOSKTUPOBAHUS CUCTEM BCTPAUBAEMOro Kilacca.
Cuctemsl (ycTpoiicTBa) BeTpauaemoro kiacca (Embedded Systems).
OTnuuuTenbHbIE XapaKTEPUCTUKU: OTHOCUTEIBHO HEOOJIbIIINE TrabapuThl B
LIEJIOM WJIM UX IPOTrpaMMHO-aNNapaTHbIX MOJYJEeH, OTHOCUTEIbHO HU3KOE
SHEpPronoTpediIeHNe U CTOMMOCTb, O0JIee IUPOKUI Tnana3ox
9KCIUTyaTallMOHHbBIX XapaKTEPUCTHUK.

COIIA B mpomsinuieHHocTH, BITK 1 Ha pbIHKe HIMPOKOro NOTpeOIeHusl.
BocTpe6oBaHHOCTH MHKEHEPOB CO 3HAHUEM METOJIOB U CPE/ICTB
npoexktupoBanusa COIIN Ha peiHKe moackux pecypcos. COIIN B
npomsbinuieHHocTH, BITK 1 Ha priHke mmpokoro norpediaenus. OG0cHOBaHKE
0oJiee HU3KOW KOHKYPEHLUH JIFOJCKUX PECYpCOB B 00JIaCTH pa3paboTKU
[IPOrpaMMHO-aNapaTHbIX KOMIIJIEKCOB BCTpauBaeMoro kiacca. BinusHue
3TOro (pakTa Ha LIEHHOCTh KaKA0I0 OTAEIbHOIO CIEUAIUCTA.

Paznen 2 O6mue cenenus o COIMU

Pa3znoo6pasue npumenenust COIIN u ux pacnpocTpaHeHHOCTb CETO/IHS.
OOmwmii cocta COIIN: ycrpoiicTBa BBOAA, 00pabOTKH, yIpaBICHUS, MOAYIIU
COMPSDKEUS] C KAHAJIOM CBSI3H, KaHAJ CBSI3H.

Cnoco0s1 peanmuzanuu COIMU

Peanmusanuu ¢ ucnosszoBanueM 1oibko 1K 1 yHMBEpCcanbHOTO CBA3HOTO
000pyA0BaHusl, a TAK)KE MUPOKO-TO0CTYITHOrO KaHana cBsi3u. [Ipumenenue B
COIIN cnenyan3upOBaHHbIX YCTPONCTB, MOAYJIEH U T.[., CO3JaHHBIX
CHELMAIBHO Ul JAaHHOIO MPUMEHEHHs WM Kpyra npuMeHeHni. Peamzanus
Ha OCHOBE T.H. <OKECTKOM JIOTUKN» - OTAEJBHBIX HHTETPAIBHBIX CXEM C
JIOTMYECKUMHU JIEMEHTaM U, 3JIEMEHTaMU IIaMATH, IPYTUMHU 3JIEMEHTaMU
1U(PPoBOH cxeMoTeXHUKU. Peanusanys Ha OCHOBE IPOTrpaMMHO-




ynpasisgeMsix miardopm (DSP, RISC-nponeccops! u T.4.), pa3paboTka Ha
A3bIKaX BBICOKOTO YPOBHSI, B IOJABJISAIONIEM OOJIBIIMHCTBE CilydaeB — «C»,
«C++». Peamu3zarus Ha ocHose [IJIMC (IlpeumyiectBa moaxona.
Bo3MoxHOCTB peanu3anuy nporpaMMHo-ynpasisieMoro spa B [IUINC).
CMmenraHHas peanu3anus

Pasnen 3

Kparkas ucropus INTUC

Ot nporpaMMUpyeMbIX JJOTMYECKUX MATPHIL 0 COBPEMEHHBIX
IIPOrpaMMUPYEMBIX JOIMYECKUX YCTPOCTB. IIpumephl HHTErpaNbHBIX CXEM U
UX SKBUBAJICHTHOU €EMKOCTH.

OOmue cBeneHus u coppeMeHHas kiaccuduxanus [TJIMC

CPLD u FPGA. CPLD (Complex Programmable Logic Devices) —
KOMIUIEKCHBIE IIpOrpaMMupyeMsle jorudeckue ycrpoictsa. FPGA (Field-
Programmable Gate Array) — nporpaMMupyeMMbI€ «B CUCTEME)» MATPHLIbI
BeHTWIEeH. CpaBHUTEINIbHBIN aHAIU3 U HAIIPABJICHUS IPUMEHECHHUS.
ITponssoguremu IIJINC

Xilinx, Lattice Semiconductor, Atmel, Altera.

ITpouzsoautens [IJIMC Altera

Altera — npousBoauTess ¢ UpokuM crektpom cemeiicts IVIMC — ot
MIPEENILHO NPOCTHIX («BCIOMOTATEIbHbBIX)») IJIS CBEPX-
BBICOKOIIPOM3BOIUTENIBHBIX C BBICOKOCKOPOCTHBIMU HHTepdeiicamu. KpaTkast
ucTOpUA Kopriopauuu. M3nenus u ycinyru kopropauuu Altera.

Cewmeiictea IUINC Altera.

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

Pasnen 4

Cpenpl npoextupoBanus Altera.

ArnmnapaTHble CpeJICTBa IPOUTPAaMMUPOBAHUS U OTIaIKU. IHCTpYKIUH 110
HCIOJIb30BaHMIO cpeabl npoektupoBanus Quartus II Web-edition.

Crioco06b!I MPOEKTUPOBAHUS.

C ucnonb3oBaHue «OJI0K AUMAarpamMm» - OJIOKOB U 3JIEMEHTOB CXEMOTEXHUKH, B
TaK Ha3blBaeMoOM rpaduueckom Buje. C HUCIOJIb30BAaHUEM SI3bIKOB OIUCAHUS
anmaparypsl.

SI3bIKM ONMCAHUS amlMapaTyphl.

Kparkuii 0630p Hanbosee pacpocTpaHeHHBIX s13bIKOB. Kpartko o Verilog
HDL. Kpatko o VHDL. Kpatko o SystemC. ITongpo6uo o AHDL (s13b1x
onucaHus anmnaparypsl pupmsl Altera)

Pasnen 5

ITpoexTpoBaHUe KOHCTPYKTOPCKON JOKYMEHTAIUU, BU/Ibl JOKYMEHTOB,
roCyJapCTBEHHbIE HOPMATHUBHbBIE JOKYMEHTHI.

CxeMbl 271eKTpUUecKre NPUHINIHAIBHbIE, TPABUIIAa COCTABIICHHUS.
BrinonHenne pacueToB HOMUHAJIOB KOMIIOHEHTOB U JIP.

[TporpamMmMHubIe criocoObl 0OecTiedeH s HACKHOCTH.

PaznuuHble BapuaHThl KOHTPOJIS BBIIIOJHEHUS KOa. AHAIU3 COCTOSHUS
anmaparypsl.

ArnmnapaTHble U IPOTpaMMHO-aNapaTHble CIIOCOOBI.

Cropoxessle TaiiMepbl. CXeMbl aHAJIN3a IPOLIECCOIPAMMBL.

4.3. Tlpaktuueckue (CEMUHAPCKHE) 3aHATUSL
Tembl NpaKTHUECKUX 3aHATUH U UX TPYAOEMKOCTb IPUBEECHbI B Ta0auLE 5.




Tabmuua 5 — [IpakTudeckue 3aHATHSI U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktuueckux | @OpMbl IPaKTUYECKUX | TPyAOEMKOCTb, |IPAaKTUYECKOH |paznena
/1 3aHATHI 3aHATHI HOJATrOTOBKH, | JUCLIMII
(gac) JIMHBI
VY4eOHbIM IJIAHOM HE NMPEeTyCMOTPEHO
Bcero
4.4. JlaboparopHble 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IPUBEECHbI B TabauLe 6.
Tabauna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
Ne
Ne TpynoeMkocTh aszgena
HanmenoBanue nabopaTopHbIX paboT Py | P
n/m (gac) JUCLIUIT
JIMHBI
Cemectp 9
1 CocraBiieHHEe TEXHUYECKOTO 3a/1aHUs Ha IPOCKTUPOBAHUE 2 2
COIn
2 | U3yyenue cpeacTs NporpaMMHOM Cpebl IPOEKTUPOBAHNUS 4 3
Quartus II ms IIJIMC Altera
Cemectp 10
3 PazpaboTka nudpoBoro y3ia ¢ UCTOIb30BaHHEM 6 4
rpapuuecKoro peakTopa CXeM U MOJAEIMPOBAHUE €T
pabotsl B cpene Quartus 11
4 | PazpaboTka HuQpoBOro ysia ¢ UCHOJIb30BAHUEM S3bIKA 6 4
onucanus annaparypsl AHDL u MoaenmupoBanue ero
pabotsl B cpene Quartus 11
18

[Tpumeps! BapuaHTOB HHAMBUYATIbHBIX TEM JJIS BBIIIOJHEHUS 1a00paTOpHBIX padoT:

1. Taiimep obpaTtHoro orcuera ot 99 10 0 (BbIBOJ — HA CEMHCEIMEHTHBIN HHAUKATOD).

2. T'eneparop mHPSIMOYTOJBHBIX HUMIYJIbCOB C IUIABHO W3MEHSIOIIEHCS («KadaromIiencs)

Y4acTOTOH.

3. Taiimep (Bpems oTcueTa B CEKYHAAX 3aJaéTCs KOJUYECTBOM HaXKaTUH KHOIIKH, 3aIlyCK —

Ha)KaTHEM JAPYroi KHOIKH).

4. Wrpa, 3akimoydaroniascs B OCTAaHOBKE WIPOKOM «OeryIiero OrHs» B OIIpe/eleHHON

IIO3HUIINHU JINHEHKY U3 BOCEMH CBCTOOHNOJ0B.

5. Beruucaurtens, ompeAeNsomuid HauOOJbIIee YHCIO W3 JBYX W BBIBOJSIIMIA €ro Ha

CEMHCETMEHTHBIN HHAUKATOP.

6. JIBYXKHOTIOYHBIH PpErylsaTOp SPKOCTH CBEUEHHUS CBETOAMOJA (JaMIIbl) C TIOMOIIBIO

HIMPOTHO-UMITYJIbCHON Moy sty (ILMM).




11.

12.
13.

14.

BerunciuTens, onpenesstonuil YeTHOCTh WIM HEYETHOCTh KOJIHMYECTBA E€AUHMYHBIX
pa3psaoB B BOCBMHUPA3pAJHOM uMcie. BbIBox pesyinbrara B BUAE CHUMBOJIOB Ha
CEMHUCETMEHTHOM MHIMKATOPE.

Taiimep (BpeMsl oTcueTa B CEKyHJaxX 3a7aéTcsi KOJMYECTBOM HaXKAaTHI KHOIIKH, 3aIyCK —
Ha)KaTHEM JAPYroi KHOIKH).

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

. BerauciuTens, onpeaensomui pe3yibTar AeJeHUsT BOCbMUPA3psIHOIO YUCIIa Ha YUCIIO

16 (BbIBOJ pe3ysbTaTa Ha CEMHCETMEHTHBIN MHIUKATOD).

I'enepaTop MmpsIMOYroJbHBIX MMITYJIBCOB C W3MEHSEMON 4acTOTOHN (MeaHap, M3MEHEHHe
OCYILECTBIISIETCA C IIOMOIIBIO IBYX KHOIIOK: «OO0JIbILIEY, KMEHBIIEY).

YactoTroMep ¢ HUPPOBBIM ABYXIIO3ULIMOHHBIM HHAUKATOPOM.

Mopaynp  ympaBieHus CcBeTOGOpOM M MEXaHM3MOM 3akpbITHd Hularbayma Ha
PETYIUPYEMOM JKEJIE3HOIOPOKHOM IIEPEE3E.

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

4.5. KypcoBoe npoekTupoBaHue/ BBIIOIHEHUE KYPCOBOI pabOThI
VY4eOHBIM MJIAHOM HE NMPEeTyCMOTPEHO

4.6. CamocrosTesnbHas paboTa 00ydarouxcs
Bunsl camoctosTennbHOM paboThI U €€ TPYA0EMKOCTh IPpUBEAEHBI B TabnuLe 7.

Tabmuna 7 — Bunbl caMocTOATEIHHON pabOTHI U €€ TPYIOEMKOCTh

Bcero,

muctutuirHb (TO)

Bun camocrositensHOM paboThI qac Cemectp 9, yac Cemectp 10, yac
1 2 3 4
W3ydenne TeopeTHueckoro MaTepuana 122 60 62

Kypcosoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3aganus (PI'3) 9 9

Brinonnenue pedepara (P)

[ToaroroBka K TeKymeMy KOHTPOJIIO

ycneBaemoctu (TKY) 36 28 8
Howmamaee 3ananue (/13)
KonTtposbhble paboThl 3a04HHKOB (KP3)
IToaroroBka Kk MPOMEKYTOUHON
arrecranuu (ITA)
Beero: | 167 88 79

5. Ilepeuens yueOHO-METOAMUECKOTO OOECIICUCHNUS
JUISL CAMOCTOSITENIbHOM paboThl 00Y4aIOLIUXCS 110 JUCHUILIMHE (MOIYIIIO)

Y4eOHO-MEeTOANUECKHE MaTepHajbl ISl CaMOCTOSTENIbHOM paboThl O0Oydaromuxcs yKa3aHbl B
oa. 7-11.

6. IlepedeHp neyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3/1aHUM
IlepeyeHb neyaTHbHIX U ANEKTPOHHBIX YU€OHBIX U3JaHUi IpUBEEH B TaduuIe 8.




Tabnuna 8— IlepeueHb e4yaTHbIX U 3JEKTPOHHBIX YUEOHBIX U3JaHUN

udp/ KommyecTBo 5K3eMILEPOB B
URL a P cc bubnmorpaduyeckas ccplika OUOIHOTEKE
P (KpOMeE AIIEKTPOHHBIX SK3EMILBIPOB)

004(075) Hudposas cxemorexHuka: yuebnoe mocoodue/ | 34
Y27 E. IT. YrpiomMoB. - 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'pymBunxuii, A. X.
Mypcaes, E. II. Yrpromos. - 2-e u3n.,
nepepad. u gomn. - CII6. : BXB - [TerepOypr,

2006. - 736 c.
004 CxeMOTexHMKa U CPEeICTBA IPOEKTUPOBAaHUA | 9
A 62 UPPOoBBIX ycTporcTB [Teket] : yuebHOE

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

7. IlepedeHb 3JEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMAaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «IHTepHeT»
ITepeuens AJIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcoB MH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «lHTepHeT», HEOOXOAMMBIX [JIi OCBOEHHUS JAMCLUILIMHbI
IpuBeJieH B Tabnuue 9.

Tabmuua 9 — IlepeueHb SJIEKTPOHHBIX O00pA30BATENIBHBIX PECYpcoB HH(OPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL anpec Haumenosanue
http://altera.ru/ Pycckos3bIuHBIN pecypc HOBOCTHON M 0Oyuaroieid HHpopmMaLuu 1no
npumenenuto ITJIMC Altera/Intel

8. Ilepeuenb HH(OPMAIIMOHHBIX TEXHOJIOIUH
8.1. Ilepeuenbp nporpaMMHOro oOecHeueHus,, HCIOJb3YEMOI0 MpHU OCYLIECTBICHUU
00pa3oBaTeIbHOIO Mpoliecca Mo JUCIUIUIMHE.
[Tepeyensb ucnonb3yeMoro NporpaMMHoOro o0ecreueHus npezcrasieH B Tadumuie 10.

Tabmuua 10— Ilepeyens nporpaMMHoro odecreyeHus

Ne i/ Haumenosanue

He npexycmotpeno

8.2. [lepeuenn UH(POPMAITMOHHO-CIIPABOYHBIX CUCTEM,UCIIOIb3YEMBIX npu
OCYILIECTBICHHH 00pa30BaTEIBHOTO MPOIECCa M0 AUCIUTUINHE

[lepeduenp wucHONB3yeMbIX HH(GOPMALMOHHO-CIPABOYHBIX CHUCTEM TMPEACTABIEH B
Tabaumne 11.

Tabmuua 11— Ilepeuenp HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ Haumenosanue

He npexycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepHalbHO-TEXHHUYECKOM 0a3pl, HEOoOXOAMMOHl sl  OCYIIECTBICHUS
o0pa30BaTeIbHOTO MpoIiecca Mo JUCIHUILTHHE, MIPEACTaBleH B Tabmiel 2.




Tabmuna 12 — CoctaB MarepranbHO-TEXHUYECKOMN 0a3bl

Ne HaumeHnoBaHue cOCTaBHOM 4acTH Howmep aynutopun
n/m MaTepuaIbHO-TEXHUIECKOU 0a3bl (pu HEOOXOAMMOCTH)
JlekumoHnHasa ayauTopus a. 32-04, BM
2 | YuebHo-nabopartopusie cteHasl UP2 (Altera) a. 51-02B, bM

10. Ouenounsle cpeacTBa sl IPOBEACHUS IPOMEKYTOUYHOHN aTTECTALlNH
10.1. CoctaB OLEHOYHBIX CPEACTBIUIA IPOBEJIEHUS IPOMEKYTOYHOM AaTTECTalUH
oOyJaronuxcs mo JUCIHUIUIMHE puBeieH B Tabuie 13.

Tabauna 13 — CocraB OIIEHOUHBIX CPEACTB /ISl IPOBECHUS IPOMEKYTOUHON aTTeCTalluU

By npomMexyTouHoi arTecTanuu IlepedeHb OLIEHOYHBIX CPEJICTB

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

Tectsl.

JuddepenurpoBanHblii 3a4éT Crnrcok BOIpoCoB;
TecTsr;
3agauu.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YpPOBHA C(HOPMHUPOBAHHOCTH (OCBOEHHUS)
KOMIETEHIMH 00ydyaromMMuUCs MpUMeEHsieTcs S-OanibHas LIKanda OLEHKH c()OpPMHPOBAHHOCTH
KOMIIETEHIIM, KOTopasi npuBe/ieHa B Tabiuue 14. B TeueHne cemecTpa MOXKET UCIOJIb30BaThCS
100-6ayutbHast ~ mIKaJla  MOJAYJIBHO-PEWTHMHIOBOW  CHUCTEMbl  YHHUBEpCUTETa,  IpaBuia
UCIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMIETEHIINH

OreHKa KOMIIETCHITH

XapakTeprucTrka chOPMUPOBAHHBIX KOMIIETEHIIAN
5-OauIbHAs IIKajIa P P (popnmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI HPOTpPaMMHBIN
MarepHal;

— YBEPEHHO, JIOTUYHO, TIOCJIEJOBATENILHO U TPAMOTHO €r0 U3JIaraer;

— ONUpasiCh Ha 3HAHHUSA OCHOBHOM M JIONOJHUTEJIHOW JIMTEpaTyphl,
TECHO NPUBS3bIBAET YCBOCHHbIE HAYYHBIE MOJO0XKEHUS C MPAKTHYECKOU
JESITeIbHOCTBIO HAIIPABJICHUS;

— yMesi0 000CHOBBIBAET U apIryMEHTHUPYET BBIABUTA€Mble UM UJIEHU;

— JIeJIaeT BEIBOJIBI U 000OIICHHS;

— cBOOO/THO BJIa/IEET CUCTEMOMH ClleIMaTM3UPOBAHHbIX OHSATHH.

«OTJIMYHO)»
«Ga4TCHO)»

— o0y4aronuiicss TBEpJO YCBOWII IPOrPaMMHBII MaTepuai, rpaMOTHO U
[0 CYHIECTBY M3JaraeT €ro, ONUPasiCh Ha 3HAHHS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHbIX HETOUHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHMUSI C MPAKTUYECKOW JEATEIbHOCTBIO
HaTpaBIICHUS;

— apryMEHTHPYET HAayYHbIE TIOJIOKEHUS;

— JIeJIaCT BEIBOJIBI U 00OOIICHHS;

— BJIQJIEET CUCTEMOM CIIENMAIN3UPOBAHHBIX MOHATHIA.

«XOPOLLIO»
«GAYTEHOY




OreHKa KOMIIETCHITH

5-OaruIbHAs IIIKaIa

XapakTepucTika chOpMUPOBAHHBIX KOMIIETCHIIUH

— o0y4arouuiicss yCBOMJI TOJIBKO OCHOBHOI IpPOrpaMMHBIN Marepua,
[0 CYLIECTBY M3JIaraeT €ro, ONHUPasiCh Ha 3HAHMS TOJIBKO OCHOBHOH
JUTEpaTyphl;

— JIOITyCKaeT HECYLIECTBEHHbIE OIMOKHU U HETOUHOCTH;

«yZIOBJIETBOPUTEIIEHOY .
GAUTCHOY — UCIIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM INPUMEHEHUM 3HAHWUH
HalpaBJICHUS;
— ci1abo apryMeHTHPYET HayuHbIE MOJIOKEHHUS;
— 3aTpyAHsAeTcs B ((OpPMyINPOBAHUH BBIBOJOB U 0000ILEHHI;
— YaCTUYHO BJIaJICET CUCTEMOH CIeMaIM3UPOBAHHBIX OHATHIL.
— o0yyaromuiicss He YCBOMJ 3HAUUTEIBHOW YacTH NPOrpaMMHOIO
Marepuana;
— JIONyCKaeT  CYIIECTBEHHblE  OMMOKM M  HETOYHOCTH  IIpH
(HEYIOBJICTBOPUTEIILHOY paccMOTpeHHH NPo0JIeM B KOHKPETHOM HallpaBJIeHUH;
«HE 324TCHO» >

— UCIIBITBIBAET TPYAHOCTH B NPAKTUYECKOM MPUMEHEHUH 3HAHUI;
— HE MOXET apryMeHTHPOBATh Hay4YHbIE MOJI0KEHUS;
— He GopMyIHpYeT BbIBOJIOB U 00001ICHHUH.

10.3. TunoBsle KOHTPOJIBHBIE 3a/1aHUS WA UHbIE MAaTEPHUATIBL.
Bomnpocs! (3agaun) a5 3Kk3aMeHa npe/icTaBieHbl B Tadauie 15.

Tabmuna 15 — Bonpocsr (3agaun) 11st 9K3aMmeHa

Ne /mt [lepeuensb BompocoB (3aaa4) A7 SK3aMeHa Koz
MHJIMKaTOopa

1 JKuzHeHHbIN HUKIT u3aenusi. OCHOBHBIE TaIlbl I1K-1.3.1

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

3 TexHuueckoe 3aaHue Ha pa3paboTKy n3aenus. OCHOBHbIE IK-1.3.1
IIPUHLIKAIBI COCTABJICHUS

4 Ilegarnbie nuatsl. KiroueBble TEXHOJIOTHYECKHE TAPAMETPHI I1K-1.3.1

5 BapuanTsl GyHKIMOHAIBHOTO Ha3HAYEHHUS CJIOEB ME€YaTHBIX IK-1.3.1
iaT

6 OCHOBHBIE THIIBI KOPITYCOB MHTETPAJIbHBIX CXEM U CIIOCOO0OB IK-1.3.1
MOHTa@)Ka Ha EYaTHYIO IUIaTy

7 TeMmneparypHble qUana3oHbl SKCIUTyaTalluA UHTETPAJIBHBIX IK-1.3.1
CXEM

8 BapuanTs! peanusanuu Moayneit nudposoi 00paboTku IK-2.3.1
uHpopmanuu. CpaBHUTEIbHAS XapaKTEPUCTHUKA

9 ITporpammupyemsie soruueckue ycrpoiicrsa (ITIY) ¢pupmbl IK-1.3.1
Altera. OCHOBHbBIE TEXHOJIOTUHU U CEMEICTBA, CpaBHUTEIbHASL
XapaKTepUCTHKA

10 OcHoBHBIE c1IOCOOBI TPOEKTUPOBaHUS y3110B IMppoBbIX cxem | [TK-1.3.1
C UcnoJb30BaHueM cpenbl Quartus pupmsl Altera

11 ITociienoBaTenbHOCTh OCHOBHBIX 3TAIlOB IPOCKTUPOBAHUS IK-1.3.1
y3710B IM(POBBIX CXEM C HCHOJb30BaHUEM cpeibl Quartus

12 BxonHble, BEIXOAHBIE U JBYHAIIPABJICHHBIE IOPTHI y3JI0B IK-2.V.1
uppoBeIX cxeM B cpeae Quartus. Mcnonb3oBanue
JIByHANPaBJIEHHBIX IOPTOB

13 A3pix onucanuss AHDL. [IpenmyiiecTsa TEKCTOBOTO IK-1.3.1
ONKCAHUS CTPYKTYpPBI

14 A3zpix onucanust AHDL. [onsitue "y3na" (NODE). [pumep IIK-1.¥.1

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

16 A3pik onucanust AHDL. Peanuzanust KOMOMHAMOHHOM IIK-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. [Tpumep IK-1.Y.1
20 A3k onncanuss AHDL. Peanusanyst KOHEYHOro aBTOMaTa IK-2.V.1
Mypa. IIpumep

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

22 ITonsatue napamerpusupyemMont GyHKINU (MeradyHKIMH) B IK-1.V.1
cpene Quartus (Ha mpuMmepe lpm_counter)

Bomnpocs! (3agaun) s 3adera / qudd. 3adera npeacraBieHsl B Tabauue 16.
Tabauua 16 — Bonpocs! (3anaun) n1st 3aueta / aud¢. 3auera
Kon
Ne /mt [lepeuens Bonpocos (3amay) ais 3auera / qudd. 3auera HEEKATODA

1 Kakolt BapuanT peanuszauuu Monyieil nudposoit obpadotku | [IK-1.3.1
uH(pOpMaLuu MO3BOJISIET JN00OUTHCS HanOO0JIbLIETO
ObICTpOCICTBHS?

2 Kakolt BapuanT peanuszaunu Monyneil 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 IIPOrPAMMHUPYEMOil JIOTHKHU B cpeae Quartus
HauboJsee 3¢ (eKTUBEH Ui pealu3aluu KoJepoB?

5 Kakoit cmoco6 mnpoexktupoBanuss uu¢pposbix y3moB ¢ | [IK-1.3.1
UCIOJIb30BAaHUEM IIPOrPAMMHUPYEMOi1 JIOTHKHU B cpeae Quartus
HauboJsee 23 (eKTUBEH Ui peaau3allii KOHEYHbIX aBTOMATOB?

6 Kakoii Tum nHTerpasbHeIX cxeM nporpamMMmupyemoit goruku He | I1K-1.3.1
TpeOyeT BHEIIHEH 3arpy3ku KOH(UIrypaluu Hocjie MOoAa4YH
nuTaHus?

7 Kakoli Tun uHTErpaspHbIX CXeM IporpamMMmupyemoi soruku | I1K-1.3.1
o0namaeT HanOOJIBIICH YACTBbHOM JJOTHIECKOM EMKOCTHIO?

8 Bo03MOXkHO 51 co3aHMEe HECKOJIBKMX MapajuieabHbIX noTokos | ITK-1.3.1
00paboTku MHpOpPMALUU B CUCTEME, TIOCTPOEHHOI Ha OCHOBE
MHTETPAJIBHBIX CXEM IIPOrPAMMHUPYEMOM JIOTHKH?

9 Kakoii TexHosornueckuil napamerp npoekrupyemoit negarnoi | I1K-1.3.1
IUIAThl OKa3blBae€T HaMOOJblIEe BIUSHUE HA CIOXKHOCTD
W3rOTOBJICHUS U CTOMMOCTb?

10 B03MOXHO 111 IPUMEHEHUE UHTETPAIIBHBIX CXEM, IK-1.3.1

creunpUIUPOBAHHBIX I PAOOTHI B «IIPOMBIIIIIEHHOM)
TEMIIEPATYPHOM JINAIla30HE, IPU IPOEKTUPOBAHUH YCTPOMICTB,
IIPEeIHA3HAYEHHBIX IS OKCIUTyaTallly B yCIOBHSIX
«KOMMEpPUYECKOr0» TeMIIEPaTypHOIro quana3oHa?

Ilepeyenb TeM Uil KypCOBOIO IPOEKTUPOBAHMSA/BBIIOJIHEHUS KypCOBOl pabOThI
npecTaBieHsl B Tadnuie 17.
Tabauna 17 — Ilepedens TeM Ui KypCOBOTO IPOSKTUPOBAHUSI/BBIIIOJIHEHNS KYpPCOBOH pabOThI

Ne i/

[TpumepHbIi epedeHb TeM JJI KypCOBOTO MPOEKTUPOBAHUS/BHIIOIHEHUS

KypcoBOH paboThl




| Vue6HBIM MI1aHOM He IPeyCMOTPEHO

Bonpocel s mpoBeneHHsT NPOMEXKYTOUHOW aTTECTalMd B BHJE TECTUPOBAHUSA
npecTaBiIeHsl B Tabnuie 18.

Tabmuua 18 — IIpumepHsblii nepeueHb BONPOCOB AJIsl 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
Hnempykyus:  Ilpouumatime mexcm u evblOepume HECKOIbKO
npasubHbIX OMEEnos
Kakue W3 HMKENEPEUYUCIICHHBIX CBOMICTB  ONPENEISIOT
¢dbopmanbHOE OTIINYHE MUKPOKOHTPOJLIEPOB oT
MHUKPOIIPOLIECCOPOB?
[]  BcerpoeHHas onepaTuBHas NaMsATh
[l B03MO0>XHOCTb OTJIAJIKU IPOTPAMMHOI0 O0ECTIEUeHUS
[]  BcrpoeHHas maMATh IporpamMm
[l Bcerpoennsle nepudepuiinbie 6510ku

2 3anaHue ¢ BHIOOPOM OJJHOTO BEPHOI'O OTBETA U3 YEThIpEX IK-1.3.1, ITK-
MPEII0KEHHBIX 1.V.1, IIK-1.B.1
Huempyxyusa: Ipouumatime mexcm u 8vloepume 00UH
npasuibHbIL Omeenm.
Kakas  konctpykums  sa3sika  AHDL  obGecneunBaeT
MIPUOPUTE3ALMIO AHATIN3A JIOTHYECKHUX BBIPAKEHUN ?
] CASE
o IF
'l TABLE
[] IlpucBoenue

3 3agaHue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB IK-1.3.1, ITK-
W3 YETBIPEX MPENIOKEHHBIX 1.V.1,IIK-1.B.1
Hucempyrkyua: Ilpouumaiime mexkcm u 6vlbepume HECKObKO
NpasUNIbHLIX OMBEMos
Kakyto wu3 ¢dopmynupoBok TpeOoBaHuii TexHHUYECKOro
3aJlaHus CIEAYeT CYUTAaTh KOPPEKTHOM?
1] Tlorpebnsiemass M3penmuem MOIIHOCTh HE JOJDKHA
npesslars, Br 2
[J Tlorpebnsiemass MOIIHOCTh JOJDKHA COCTaBIATh, BT
2
U] Jlmana3zoH HanpspkeHWd nuTtaHus M3nenus noipkeH
coctaBisath, B 4,5...5,5
) Ilpm Brmoyenun W3penue  [OMHKHO — M3Iy4aTh
JOCTaTOYHO FPOMKHI CUTHAI

4 3agaHue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB IK-1.3.1, ITK-
W3 YETBIPEX MPENIOKEHHBIX 1.V.1,IIK-1.B.1
Hnempykyus:  Ilpouumatime mexcm u evblOepume HECKOIbKO
npasuibHbIX OMEEenos
B uém cocToMT mpenMymecTBO NMPUMEHEHHs OJHOIUIATHBIX
KOMIIBIOTEPOB B Ka4€CTBE OCHOBBI JUISl CO3JIaHUS CHUCTEMBI
0o0paboTKM M mepenaud MHGOpPMALMU IO OTHOLIEHHIO K




pazpaboTKe  ammapaTHOro  OOecnedYeHus Ha  OCHOBE
JUCKPETHBIX KOMIUIEKTYIOLINX ?

[J IIpoctora 3aKynku

[l CHMXEHHE SHEepPronoTpeOIeHus

[l CHMXEeHHE BpeMEHH pa3pabOoTKU U PUCKOB

| YBenuyeHHe BPEMEHH KU3HU Ha PbIHKE

3agaHue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB IK-1.3.1, ITK-
W3 YETBIPEX MPENIOKEHHBIX 1.V.1,IIK-1.B.1
Hucempyrkyua: Ilpouumaiime mexkcm u 6vlbepume HeCKObKO
NpasUNLHLIX OMBEMos
ITociie caMOCTOSITEILHOIO CHHTE3a KOJepa B CIy4ae HAIHYUS
YaCTUYHO HEONMHCAHHOIO COOTBETCTBUSI BBIXOJHBIX CHUTHAJIOB
BXOJHBIM KAaKUX 3HAUEHHUW CJEeAyeT OKHUJAaTh Ha BBIXOJIE
CO3JaHHOr0 KOJEpa MpH MOCTYIUICHUH TaKUX BXOJHBIX
3HAYEHUN?
'] Hukakux
[J IIpon3BonbHBIX
[J Bce noruueckue eJMHULIBI
[] Bce nornueckue Hynu
3ananue ¢ BHIOOPOM OJHOTO BEPHOT'O OTBETA U3 YETHIPEX [K-1.3.1, IIK-
MPEIIOKEHHBIX 1.V.1, IIK-1.B.1
Huempyxyus: Ipouumatime mexcm u 8vlboepume 00UH
NpasUIbHbIL OMeen.
Kakoil u3 Hmxkecneayomux JTOKYMEHTOB COCTAaBJISIETCS IS
MOJTBEPXKACHUST  JIOCTUTHYTBIX PE3YJIbTAaTOB  pa3pabOTKU
TEXHUYECKOT O U3JEIINs
[J IIporpamma M METOJUKH UCIIBITAHUI
[] TexHUYECKUU MPOEKT
(] TexHu4eckoe 3a7aHue
[] PesynbraTsl pacueToB
3agaHue ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB I1K-2.3.1, ITK-
W3 YETBIPEX MPENIOKEHHBIX 2.V.1,1IK-2.B.1
Hucempykyua: Ilpouumaiime mexkcm u 6vlbepume HeCKObKO
NpaBUNLHLIX OMBEMos
OTMeTbTE KOPPEKTHBIE COOTHOILEHUS, B3ATbIE M3 TEKCTOB
onucaHus annaparypsl Ha si3pike AHDL:
[ ENA=GND;
) BUS[3..0]=B”00107;
[ OUT_BUS[7..0] = IN_BUSJ[0..7];
0 ENA=S;
3ananue ¢ BEIOOPOM OJHOTO BEPHOT'O OTBETA U3 YETHIPEX [K-2.3.1, I1K-
MPEII0KEHHBIX 2.V.1,IIK-2.B.1

Huempyxyus: Ipouumatime mexcm u 8vlboepume 00UH
npasuibHbILlL Omeem.
OOs3arenbHO JIM IPUMEHEHHE IpeoOpaszoBareist ypOBHEH
HampsDKeHUs Ipu  peanusauuu  uHTepdeiica RS-232 B
ycTpoHcTBe Ha 0a3e COBPEMEHHOTO MUKPOKOHTPOJUIEpa
[l TompKko B ciydae, €clii HyXHa W Iepejaaya, U Mpuém
uHpopmanuu no RS-232
[l B ycrpoiicTBax 0€3 HOPTATUBHOI'O MUTAHUS
1 Toabko mpu ckopocTax nepenadu o6osnee 1200 K6/c




0 [a, Bcerma

9 3agaHue ¢ BHIOOPOM OJJHOTO BEPHOI'O OTBETA U3 YEThIpEX I1K-2.3.1, ITK-
MPEII0KEHHBIX 2.V.1,IIK-2.B.1
Huempyxyus: Ipouumatime mexcm u 8vlboepume 00UH
npasuibHbILlL Omeem.
Tpu peanmsauuu uurepdeiica 'C He0GXOAMMO MPUMEHEHHE

[l Toarsaruparonyx pe3ucTOpOB Ha JIMHUAX HHTepQeiica

[J  Hampsxenus nuranus He Boiuie 5 B

[l QuIpTpylOIUX  KOHAEHCATOPOB Ha  JIMHMSX

uHTepdeiica
[l IIporpamMmmupyemsbIX JOTHUECKHUX HHTETPATbHBIX CXEM
10 3anaHue ¢ BHIOOPOM OJJHOTO BEPHOI'O OTBETA U3 YEThIpEX I1K-2.3.1, I1K-
MPEII0KEHHBIX 2.V.1,IIK-2.B.1

Huempyxyus: Ipouumatime mexcm u gvlboepume 00UH
NPpABUNIbHbBILL OMEem.
JlocTOMHCTBA pYYHOTO CIIOCO0a MOHTaXKa MIEYaTHBIX TIAT:

1] CraOuiapHOE Ka4eCTBO MOHTaXa

[J BO03MOXXHOCTh TPHMEHEHHS KOMIUISKTYIOIINX 0e3
CHEIMaTbHON YIAKOBKH (JICHTBHI, ICHAJIBI U T.JI.)
Bricokasi TOUHOCTh YCTAaHOBKH KOMIUIEKTYIOIIMX
B03MOXHOCTP TIPUMEHEHHsI BCEX BHIOB KOHTPOJIS
KayecTBa

(IR

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

Tabmuua 19 — IlepedyeHb KOHTPOJIBHBIX paboT

Ne n/nt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npexycmoTpeno

10.4. Meronnyeckue  MaTepuanbl,  ONPEACISIOINE  NPOLEAYPbl  OLCHHBAHMS
MH/IMKAaTOPOB, XapaKTepU3YIOIIUX JTanbl (OPMUPOBAHMS KOMIIETEHLUH, cojaepkaTcs B
JOKAJIBHBIX HOPMAaTuUBHBIX akTax ['YAIL, pernamMeHTHpyoOIIUX NOPSAOK M NPOLEAypY
IIPOBECHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U NMPOMEXYTOUHOH arTecTanuy o0y4yaronuxcs
I'VAIL

11. Meroauyeckue yKa3aHus Ui 00yJarOIIMXCs IO OCBOCHUIO JTUCIUILTHHBI

11.1. Meronnueckue ykazaHus JUIsI OOYYalOIIUXCA 10 OCBOCHHMIO JIEKLIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHHUE JIEKIMOHHOIO MaTrepuayla — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riy0oKoe U SICHOE H3JI0OXKEeHHe ydyeOHoro marepuana. Ha3HaueHHe COBpEMEHHOW JIEKIMM B
paMKax TUCLMIIIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMAIMIO 110 TEME, a B OCBOCHUU
GbyHIaMEHTAIBHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAy4YHOTO IIO3HaHUs, HOBEHIINX
JOCTIKEHUH HaydyHOW MbIciu. B ydeOHOM mporecce JIEKIUs BBIMOIHAET METOJ0JI0IHYECKYIO,
OpraHu3allMOHHYI0 U MH(OPMaMOHHYI0 (QyHKIMU. JIeKuus pacKkpbiBaeT MOHATUHHBIN amnmapar
KOHKPETHOW 00iacTu 3HaHMs, €€ mpoOsieMbl, AaeT LEJIbHOE IpEICTaBICHUE O IUCLHUIUIMHE,
MIOKAa3bIBAECT B3aUMOCBS3b C IPYrUMH JTUCHUIUIMHAMH.

ITnanupyemMble pe3yabTaThl IPU OCBOSHUH 00YYarOIUMUCS JEKIIMOHHOIO MaTepuana:

— TOJYy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWI, YPOBEHb
KOTOPBIX ONPEAEIIAETCS LEeJIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO C MPENOJIaBaTelieM;




— pasBUTHE TNPO(PECCHOHANTBHO-AENOBBIX  KauecTB, JIOOBH K MpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIITICHHUS.

— TOSBIIEHHUE HEOOXOAMMOT0 HHTEpPECca, HEOOXOIUMOTO ISl CAMOCTOATEIHLHON pabOTHI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YPOBHE pAa3BUTHS HAayKM M TEXHUKHM U O
IIPOTHO3€ UX Pa3sBUTHA Ha OimKaiime rosl;

— Hay4YuTbCAd METOAMYECKH 00pabaThiBaTh Marepuai (BbLIENATH IJIaBHBIE MBICIH U
[OJIOKEHUS, NPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPATH MX B  pa3IMUYHBIX
(bopMynHUpOBKax);

— IOJIy4YeHHE TOYHOI'O IOHUMAaHUS BCEX HEOOXOIUMbIX TEPMUHOB U MOHATHUH.

JleknMOHHBI MaTepuans MOXKET CONPOBOXKAATHCA JIEMOHCTpAlUe CIaioB U
UCTOJIb30BaHUEM Ppa3JaTOYHOTO MaTepuaja HpH IMPOBEIEHHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHUS OTAEIbHBIX TEMATHK 110 AUCLUILIMHE.

CrpyKTypa NpeoCcTaBIeHUs JEKIIMOHHOIO MaTepuaa:

- 1. BBEJIEHUE

1.1. HampaBieHHOCTb JUCHUIIINHEL.
1.2. Kiaccel cuctem 1 yCTpOUCTB, Ha KOTOPbIE OPUEHTHPOBAHA JUCLHUILINHA
1.3. AKTyanbHOCTb AUCLUIUIMHBI AJIs1 MHXKeHepa cerojHs. BoctpeboBaHHOCTH
MH)XEHEPOB 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 1oibko 1K 1 yHMBEpCcanbHOTO CBA3HOTO
000pyA0BaHusl, a TAKKE MUPOKO-T0CTYMHOro KaHana cBsi3u. [Ipumenenue 8 COITN
CHELMATIU3UPOBAHHBIX YCTPOMCTB, MOYJIEH U T.[., CO3JaHHBIX CHELUAJIBHO JUIS
JAHHOTO MPUMEHEHUS WM Kpyra NpUMEHEHHUH.
Peanusanus:
1. Ha oCcHOBE T.H. «GKECTKOMU JIOTHKU.
2. Ha ocHoBe nporpammuo-ynpasisieMbix miatgopm (DSP, RISC-nponieccops! u

T.1.).
3. P)Ia ocHose [IJIMC. ITpeumyiectBa noaxoaa. Bo3aMoKHOCTh peanuzanuu
IIPOrpaMMHO-ynpasisieMoro sapa B IINMC.
4. CmemanHas.
- 3. IIPOTPAMMMUPYEMBIE JIOTUYECKHUE MHTEI'PAJIBHBIE CXEMBbI
(IJI1C)
3.1. Kparkas uctopus IIJINC
3.2. O6ume Csenenust 1 Cospemennas Knaccudukarnus. CPLD u FPGA.
CpaBHUTENIbHBIN aHAJIU3 U HAIPaBJICHUS IPUMEHEHHUS.
3.3. IlpousBoaurenu [IJIMC
3.4. lIpousBoautens [TJIMC Altera
3.5. Cemeiictea IIVIMC Altera
- MMPOEKTHUPOBAHUME CUCTEM OBPABOTKHU U ITEPEJAYN NTHOOPMAILINN
C UCITIOJIb3OBAHHMEM IJIMC ALTERA
4.1. Cpenp! npoexkTupoBaHus Altera. AnmapaTHble CpeCcTBa IPOUTPAMMHUPOBAHUS U
OTJIAJIKH.
4.2. Cnioco6b! npoeKkTupoBaHus (0JI0K-AHarpaMMBbl, sI3bIKH OMIMCAHUS alapaTypbl)
4.3. SI3p1kn onMcaHus anmapaTypsl
4.4. SI3p1x onucanus annaparypsl AHDL
4.5. Bepuduxamus npoekTo B cpeae Quartus
4.6. IIporpammuposanue [UINC
4.7. Ornankxa COIIU
- BOITPOCHI OBECIIEYEHMA HAZIEXXHOCTU @ YHKIIMOHNPOBAHNA
COBPEMEHHBLIX COITN
5.1. IlporpaMMHBI€ CLIOCOOBI.




5.2. AnnapatHsle ¥ IPOrpaMMHO-aNNapaTHblie CIIOCOOBI.

11.2. Meronnueckue yka3aHus A OOYy4alOLIUXCS IO BBIMOJHEHHUIO JIAOOPAaTOPHBIX
pabort

B xoxme BbImogHEHHs J1aOOPAaTOpPHBIX pPAabOT oOydaromuiicss JODKEH YriayOuTb H
3aKpeNUTh 3HAHUA, NMPAKTUYECKHE HaBBIKM, OBJIAJIETh COBPEMEHHOW METOJMKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBHUM C KBaJIM(PUKALMOHHON XapaKTepUCTUKOH oOydaromerocs.
BrinonHenue 1ab0paTopHBIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-NPAKTUYECKOH, pacueTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIPUATHH.

BrimonHenne nabopaTtopHbIX paboT 00ydaroLMMCs SIBJISETCS HEOTHEMIIEMOM YacTbiO
U3y4eHHs JUCLUIUIMHBI, OIpeJenseMoil y4yeOHbIM IUIAHOM, M OTHOCHUTCSI K CpEACTBaM,
00eCreynBaloIUM pelIeHHe CIIeYIOIIMX OCHOBHBIX 33/1a4 00y4aroLierocs:

— TIpHOOpEeTeHHE HAaBBIKOB HCCIEJOBaHUS IPOLIECCOB, SBIEHHMH UM OOBEKTOB,
M3y4aeMbIX B paMKax JAHHOM JUCLHUIUINHBL,

— 3aKpeIUIeHHe, Pa3BUTHE U JeTaTU3alllsl TEOPEeTHMYECKUX 3HAHWUM, MOIyYEeHHBIX Ha
JEeKIMAX;

— ToJIy4yeHHEe HOBOM MH(pOpMAIMK IO U3y4yaeMOi TUCIUIUIUHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITENIbHOM  paboTel ¢ J1abOpaToOpHBIM
00opyA0OBaHUEM U TPUOOpPaMH.

— Ilenab paGotel: u3ydeHue cpeact cpeabl Altera Quartus 1Mo MPOEKTUPOBAHUIO LUGPOBBIX
y3JI0B cXxeM 00pa0oTKu U meperaud HMH(GOpPMALUMU C HCIOJIb30BaHHEM TI'papuuecKoro
penaKkTopa U MOJCIMPOBAHHUIO.

— 3asjanue: ¢ ucnojib3oBaHueM rpadudeckoro penakropa cxem [IO Quartus paszpaborats u
IIPOMO/JIETUPOBATh LIU(PPOBOH y3€] B COOTBETCTBUU CO CBOUM BapHUaHTOM 3aJlaHMs.

— B oruyere mpuBecTH CBOI BapHaHT 3aJaHMs, pa3pabOTAHHYIO CXEMY, a TaKKe€ BPEMEHHYIO
AMarpammy, MOJIy4€HHYIO B IIPOIIECCE MOJISIUPOBAHUS U IEMOHCTPUPYIOILYIO paboTy CXEMbI
B COOTBETCTBUHU C 3a/[aHUEM.

3ajgaHue ¥ TpeOOBaHUS K MPOBEICHUIO Ja00PaTOPHbIX PaboT

BbINoOHUTG 33a7jaHHOE KOJIMYECTBO JIAOOPATOPHBIX PabOT, UCIOJbB3YsI MHAUBUYAJIbHbIE
TEeMBbl 3aJaHUi (110 BapUaHTYy, HOMEpP KOTOPOIO ONpeAessieTcs MO0 HOMEpY B OOILIeM CIHCKe
rpynmsel). Ilo pe3synpraTaM BBINOJHEHHS KakJ0W J1labopaTOopHOM paboThl COCTaBIseTCS
MOSICHUTEIbHAS 3aIIUCKA, JUI OLIEHKU PE3yJIbTaTOB IPEIo/1aBaTeIeM.

CrpykTypa u ¢opma oTyeTa 0 1ab0paTopHoii padore
Otuet opopmisiercs Ha mucTax A4.

OOs3arenbHbIE pa3/ieibl:

TuTynbHBIN JHCT.

3ananue.

Onucanue crocoda penieHusl.

Marepuaisl, OATBEPKAAIOLINE, UTO 3a]1a4a pELICHa.
3aKIro4YeHHue

TpeboBanus k oopMIIEHHUIO OTYETa 0 JabopaTopHOi padoTe

TuTynpHBIN JIUCT OTYETa OPOPMIISETCS B COOTBETCTBUHM ¢ TpeboBaHusiMu BY3a.

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




11.3. Meroanueckue ykazaHus Ui 0Oydyaroluxcs MO MPOX0XKJIEHHIO CaMOCTOSATEIbHON
paboThI

B xoze BBINOJHEHUS CaMOCTOSTENbHOM pabOThl, 00yUarOIUICs BBINONHAET padoTy IO
33J1aHUI0 U NPU METOAMYECKOM PYKOBOJCTBE IPEIojiaBaTessi, HO 0e3 ero HemocpeICTBEHHOTO
Yy4acTHsl.

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

B npouecce BbINONHEHHUSI CaMOCTOSITENLHON paboThl, Yy oOyuatomierocs (popMHpyeTcs
1esiecoobpasHoe IIaHUpOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM W CHUCTEMaTH3allUd NPHOOpeTaeMbIX 3HAHUM, 00ecreuuBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydyeHHs, I[OMOraeT IOJYyYUTh HABBIKM MOBBIIICHUS
npodeccHoOHATLHOTO YPOBHS.

MeToauueckuMH ~ MaTepuajaMM,  HalpaBIAIOIUMH  CAMOCTOSITENIbHYIO — PaboTy
00y4aronIuxcs sSBISIOTCS :

—  yueOHO-MEeTOUYECKUN MaTepHal Mo JUCLUIUINHE;

— METOJUYECKHE YKa3aHUs MO0 BBIIOJHEHHUIO KOHTPOJBHBIX paboT (U1 00ydaroumxcs
I10 3204HON (popMe 00ydeHus).

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

Texymuii KOHTPOJb YCIEBAEMOCTH MPEAYyCMaTpUBA€T KOHTPOJIb KadyecTBa 3HAHUHN
00y4Jaromuxcs, OCYIIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEJIbI0 OLEHHBAHMS XOJa OCBOEHUS
JUCLUIUINHBIL.

KoHTpons BbINONHSETCS IyTEM MNPOBEIEHHUs] TECTUPOBAHUS CTYAEHTOB (TECT ¢
BapuaHTaMu oTBeTOB). HabpaHHbIe B X0/1€ TECTUPOBaHUS OaIbl CyMMHUPYIOTCS C HAOpaHHBIMU
OayylaMH B IpOLiecce BBINNOJHEHUS J1a00paTOPHBIX paboT.

11.5. Meronnueckue ykazaHus Uil O0YYaIOLIUXCS MO MPOXOXKAECHUIO MPOMEXKYTOUHOM
aTTecTaluu.

ITpomexxyrounast ~ aTrecTanus  OOydaloIUXCs  NPEAyCMaTpUBAaeT  OLICHUBaHHE
IIPOMEXKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHUs MO JuciuIUIMHE. OHA BKIIIOYAET B
ceOst:

— D9K3aMeH — (opma OIEHKM 3HaHUN, NOJIYYEHHBIX OO0ydJarolmuMmcs 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 «OTIMYHOY,
«XOpOILOY», «yAOBIECTBOPUTEIILHO», «HEYIOBICTBOPUTEILHON.

— 3ayeT — 3T0 (opMa OLEHKU 3HAHHM, NOJYYEHHBIX OOyJarOIIUMCS B XOJ€ M3Y4EHUS
y4eOHOI TUCIMITIIMHBI B LIEJIOM WJIM MPOMEXYTOUYHas (110 OKOHYAHUU CEMECTpa) OLIEHKA 3HaHUM
o0ydJarolumMcsl 0 OTJEJIbHBIM pa3jieiaM TUCHUIUIMHBI C aTTeCTallMOHHOW OIIEHKOH «3ayTeHO
WIHA «HE 3a4TEHO».

— nuddepeHIpoBaHHbIH  3a4yeT — 3TO0 (QopMa OLEHKH 3HaHWH, MOJYYEHHBIX
o0ydJaromumMcst pU U3y4eHUH AUCLUIUINHBI, IPU BHIIOJIHEHUH KYPCOBBIX IIPOEKTOB, KypCOBBIX
paloT, Hay4YHO-UCCIIEA0BATENBCKUX PAOOT M MIPOXOXKAESHUH IPAKTUK C aTTECTALlMOHHOM OLIEHKOMN
«OTJINYHO», «XOPOLIO», «YJOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHOY.



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




