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Annoramnus

Hucuumnuna «IIpoekTupoBaHue yCTpOUCTB HA OCHOBE CHCTEM Ha KPUCTAIIIIE» BXOIMT B
o0pa3oBaTeNbHYI0 MPOrPaMMy BBICHIETO OOpa30BaHHUS — MPOTPAMMY MAarHUCTPATyphl IO
HarpaBjeHuto ToarotoBku/ crueruanbHOocTH 11.04.04 «ONEKTpOHMKA W HAHODJICKTPOHUKAY
HanpaBieHHocTH «Cucrembl coopa, 0o0paboTku M ortoOpaxkeHHss uHopMarum». JucuuminHa
peanuzyercs kageapoi «Ne23».

JucuumiuHa HaneleHa Ha (QOPMHUPOBAHKE Y BBIMTYCKHUKA CIIETYIOIIUX KOMIIETCHIINMI:

[TK-3 «CriocobeH ucmonbp30BaTh ClENUATN3UPOBAHHBIE CUCTEMbBI aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS JJISi CUHTE3a JIOTUYECKUX CXEM, MOJCTUPOBAHUS W BepuUKALUSI MOJEIEH,
HAIMCAaHHBIX Ha SI3bIKAX OMHMCAHUS anmnapaTrypbb»

[TK-4 «Crioco0eH oCyIIECTBIATh XapaKTePHU3AINIO CIOKHO-()YHKIIMOHAIBHBIX ITU(PPOBBIX
OJIOKOB M TIPOCKTHUPOBATH JJCKTPHUECKHE CXEMbI ITU(MPOBBIX JIIEKTPOHHBIX YCTPOWCTB,
peanusytolue TpedyeMble ToruIeckie QyHKIIMI»

[IK-8 «CriocoOeH BBIMOIHATh HAYYHO-HUCCIIEOBATENLCKYIO PadOTy € LENbI0 CPaBHEHHUS
pe3ynbTaToB  (DYHKUIHMOHAIBHO-IOTUYECKOTO  MOJCIMPOBAHHS U CXEMOTEXHHYECKOTO
MOJICIIUPOBAHUS U3ICITUN AIEKTPOHUKIY

CopepxaHue NUCUUIUIMHBI OXBAaTHIBAET KPYI BOMPOCOB, CBSI3aHHBIX C MPHHIMIIAMH
IOCTPOCHUSI U OCOOEHHOCTSX (PYHKIIMOHMPOBAHUS YCTPOMCTB Kjacca ‘‘cHCTeMa-Ha-KpHucraiie”
(System-on-Chip, SoC), HomeHkaType KoMmoHeHTOB SOC M OCHOBHBIX c(hepax uX MPUMEHEHUS.

[IpenogaBanue AUCUMILIMHBI TpeAycMaTpUBaeT cieayioume (OpMbl OpraHU3aliu
y4eOHOTo Tpouecca: Jekyuu, 1abopamopHvie pabomsl, CAMOCMOAMENbHAs paboma cmyoeHma,
KOHCYIbMAayuu.

[IporpaMMoii AUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYIHi
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.

OO6mast TpyJ0OEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBIsCT 3 3a4eTHBIX eauHUIbI, 108
4acoB.

S3bIK 00yUYEHUS 110 AUCIUTUITMHE «PYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUCHUS MO TUCITUTUINHE

1.1. Ilenu npenomaBaHusi AUCUUTUIUHBI

IIpennaznauenne aucuumuinHbl “IIpoekTHpoBaHUE YCTPONCTB HAa OCHOBE CHUCTEM Ha
KpucTajuie” 3aKiIiouaeTcs B MPUOOPETEHUH CTYICHTaMHA HEO0X0IMMOTO MUHIMYMa 3HAHUH 110 TEOPHUH
MPOEKTUPOBAHMS YCTPOUCTB U CHCTEM Ha COBPEMEHHOM 2JIEMEHTHOM 0a3ze — cucTteMax Ha KpHucTalie.

1.2. JucummuiiHa  BXOOUT B COCTaB  4YacTH, (HOPMHpPYEeMOH  y9acTHUKAMHU
o0pa3oBaTeNbHbIX OTHOIIECHUI, 00pa30BaTeNbHOM MpOrpaMMbl BHICIIET0 00pazoBaHus (nanee —
OIl BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3yIbTaTOB O0YUEHHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbTatamMu ocBoenus OIT BO.

B pesynbrare m3ydeHus AUCHMILTUHBI OOyYarOIIUNCA AOHKEH 00JaAaTh CleIyIONIMMHU
KOMIETECHIUSAMH WINA WX YacTAMH. KOMIIETEHIIMM M MHIMKATOPBI UX JOCTHKEHUS MPUBEACHBI B

Tabimue 1.

Tabauna 1 — [lepedueHb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnmna)

KOI[ 1 HAUMCHOBAHUC

KO,Z[ 1 HAUMCHOBAHUC MHAHUKATOpPA

uu(poBbIX
JIEKTPOHHBIX
YCTPOMCTB,
peanu3syomue
TpeOyemblie
Joruyeckue GpyHKIuu

KOMIETEHIINH KOMIETEHIINH JIOCTUKEHHS] KOMIIETEHIIUU
[1K-3.3.1 3HaTh 371€MEHTHI TEOPUH CIOKHBIX
U(PPOBBIX CUCTEM, OCHOBHBIE TPUHIUIIBI
CKBO3HOI'O IIPOEKTUPOBAHHUS, MaPLIPYT
a3pabOTKU U BepupUKAUH HUPPOBBIX
I1K-3 Cnocoben paspa® pHb Pp
YCTPOUCTB, pa3pabOTaHHbIX C
UCIOJIb30BaTh
HCIIOJIb30BAaHUEM CKPHUIITOB HAllMCAHHBIX, HA
CHEMaIN3UPOBAHHbIE
BCTPOEHHBIX S3bIKaX OMHUCAHUS allapaTypsl
CHCTEMBI
[IK-3.Y.1 ymeTs npoBOAUTH ONHCAHUE
aBTOMATH3HPOBAHHOTO .
Mojieselt IM(POBBIX CXEM Ha MOBEICHUYECKOM
MIPOEKTHUPOBAHUS AJIS .
[TpodeccuonanbHbIE A3BIKE, OCYLIECTBIIATDH MOJHBIM LUK
CUHTE3a JIOTUYECKUX
KOMIIETEHINH aBTOMATHUYECKOTO MIPOEKTUPOBAHUS
CX€M, MOJIEJIMPOBAHUS
UPPOBBIX CXEM C HCIIOJIb30BAaHHEM CKPHIITOB
1 BepupuKaus
. HalMCaHHBIX, HA BCTPOSHHBIX SA3bIKaX
MoJieIeH,
ONMCAHUs anmnapaTypbl
HaIMCAaHHBIX Ha
[1K-3.B.1 BnageTs cnenuain3upoBaHHBIMHU
A3bIKaX OIMMCAHUS
CUCTEMaMH aBTOMaTHU3UPOBAHHOTO
anmaparypbl
NPOEKTUPOBAHUS JJIs1 CHHTE3a JIOTHYECKUX
CXeM, MOJICTITMPOBAHUS ¥ BEpUPHUKAIINN
MoJIeNIel U STYeeK CXeM, HallMCaHHbIX Ha
A3bIKAX ONKCAHUS annapaTypsl
[1K-4.3.1 3HaTh OCHOBHBIE TPUHIUIIBI
[TK-4 Cniocoben MOCTPOECHUS PIEKTPUUECKUX CXEM
OCYILECTBIISATh JOTMYECKUX YCTPOICTB, S3bIKH
XapaKTepU3aLHuIo MOBEIEHYECKOTO OMUCAHUS [IUPPOBBIX
CJIO’KHO- KOMITOHEHTOB U JIOTMYECKUX (QYHKIUN
(GYHKIIMOHATBHBIX [IK-4.Y.1 ymeTs NpoBOAUTH CUHTE3
U(pPOBHIX OJOKOB U | IIUPPOBBIX YCTPOUCTB B PA3IMUHBIX Oa3ucax,
[TpodeccronanbHble | MPOSKTUPOBATH IPOEKTUPOBAThH INEKTPUUECKUE CXEMBI
KOMIIETEHINH IEKTPUUYECKUE CXEMBI | JIOTHYECKUX 3JIEMEHTOB, pealn3yIoline

TpeOyemble Jornueckrue QyHKIUU

[1K-4.B.1 BnageThr HaBBIKAMH HCIIOJIBL30BAHU
(YHKIIMOHAJIBHBIX BO3MOKHOCTEN U CIIOCOOOB
NPUMEHEHHs] IPOTPAMMHBIX ITAKETOB CUCTEM
AaBTOMATU3HPOBAHHOTO ITPOEKTUPOBAHMUSI IPU
pa3paboTke MUPPOBHIX
CJIO)KHO(YHKIIMOHAIBHBIX OJIOKOB




I1K-8 Cniocoben

[1K-8.3.1 3HaTh MapupyT pa3paboTKu U
BBINOJIHATh HAYYHO- o

Bepudukanuu nudpoBhIX YCTPOIHCTB,
HCCIIEZIOBATENILCKYIO

po0eMbl 00eciedeHusI COOTBETCTBHS
paboTy ¢ 1enbIo

pe3yabTaToB PYHKINOHAIHHO-IOTHIECKOTO
CpaBHEHUS

MOJICJIUPOBAHMS U CXEMOTEXHUYECKOTO

IIpodeccuonanbHble | pe3ybTaTOB o
MOJICIIUPOBAHUSI U3IENINHN SJICKTPOHUKH;
KOMIIETEHINH (YHKIIMOHATIBHO-

CHeLHaTU3UPOBAHHBIE CUCTEMBI
JOTMYECKOTO

ABTOMATH3UPOBAHHOTO MTPOSKTUPOBAHUS JIsI
MOJICITUPOBAHUS U .

MOJICJIMPOBAHMS U BepU(UKALUSI MOAETIEH,
CXEMOTEXHUYECKOTO

HAIMCAaHHBIX HA SI3bIKAX OMUCAHUS
MO/JICITUPOBAHUS

o anmnaparypbl

U3JeNIUH 2JIEKTPOHUKH

2. Mecto aucuuriuHbl B cTpykType OI1

JucuumuinHa MoKeT 0a3upoBaThCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS
IPU U3YYEHHUH CIIETYFONINX TUCIUTUINH:

— «__ MUKpOIPOIECCOPHbIe  MH()OPMANMOHHO-M3MEPHUTENBHBIC W YIPaBISIOIINE
YCTPOMCTBay,

3HaHUs, NOJYYEHHbIE NpPU HM3YYEHMHM MaTepuaja JaHHOM AMCLUMIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHHE, TaK M MOTYT HCIIOJIb30BaThCS MPU TPH MOATOTOBKE BBIMTYCKHOM
KBaJTH(HUKAIMOHHOMH pabOThl MarucTpa.

3. O0BeM U TPyA0EMKOCTh TUCIUILTAHBI
JlanHbIe 00 00IIEM OO0bEeMe AMCUHUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIIOB Y4eOHOM
paboTHI IO AUCHHUTLUINHE (M paclpeesieHUue 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemkocTs o
Bun yuebHol paboThl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (gac)
H3 nux yacoe npaxmuyeckoil n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEToO 4ac. 34 34
B TOM YHUCJIE:

aeximu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3ansatus (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (yac) 17 17

KypcoBoit mpoekT (padota) (KII, KP), (dac)

JK3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 38 38
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, udd. 3ay, JK3. OK3.
DK3.%%*)

*% o
IIpumedanue:  kaHIUIATCKHUIA SK3aMEH

4. CopepxaHue JUCHUTUIIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCIUIUIMHBI IO pa3eiaM U BUAaM 3aHSATHM.
Paznensl, TeMBl AUCHUILTHHBI U UX TPYAOEMKOCTh PUBEECHBI B TaOIUIE 3.



Tabnuna 3 — Pa3mensl, TeMbl AUCHUILIUHBIL, HX TPYAOEMKOCTh

(bUPM-TIPON3BOAUTENEH.
Tema 1.2. ApXUTEKTYpbI CUCTEM Ha KpUCTAJLIE.
Tewma 1.3. Bupryanbnbie komnoHeHTsI (IP).

Jlexn I13 JIP KII CPC
Paznensl, TeMbI JUCHHMILINHEL (ac) (C3) (qac) (ac) (qac)
Cemectp 3
Pasznen 1. OOume cBeneHus 0 CUCTEMAaX Ha
KpHCTaJIIe.
Tema 1.1. O630p HOMeHKNaTyphl SOC BeayImux 6 12

Paznen 2. SI3pIku onvcaHus annaparypsl.
Tema 2.1. O630p SA3bIKOB ONUCAHUSI AIMIAPATYPbI
Tema 2.2. OcoGeHHOCTH NPEACTABICHUS OMUCAHUS 6 9 14
anmnapatypsl Ha s3pike VHDL.

Tema 2.3. Bepudukanus npoektoB Ha VHDL.

CHUCTEM Ha KpUCTaJlji€.

Paszen 3. CpencTBa MOIEPKKU pa3paboTInKa

Tema 3.1. BerpanBaemoe mporeccoproe sipo Nios

I 5 8 12

Tema 3.2. Yrunura SOPC Builder.

Tewma 3.3. MoaenupoBaHue TPOIIECCOPHOTO siApA.

Hroro B cemecTpe: 17 17 38
Htoro 17 0 17 0 38

[IpakTnueckas

IMOoATOTOBKA  3aKJIIOYAaCTCd B HCIOCPCACTBCHHOM  BBIIIOJIHCHWUHN

00yyaroIKMUCS ONPEIeTIeHHBIX TPYIOBBIX (YHKINH, CBA3aHHBIX C OyayIIel mpodeccuoHaIbHON

JCATCIIbHOCTBIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
CopepxanHrie pa3aelioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0uIie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO UK

Howmep pasznena

HasBanue u copepxanue pa3aenoB U TeM JIEKIIMOHHBIX
3aHATUU

1 Pazgen 1. Obutue cBeeHus 0 cUCTEMax Ha KpUCTaJlIe.
Tema 1.1. OG30p Homenkinatypel SoC Benymux Qupm-
MIPOU3BOAUTENEH.
Cucrembl Ha kpuctauie ¢upm “Altera”, "Atmel", “Microchip”,
"Texas Instruments", Xilinx.. CpaBHUTENbHBIA  aHAIU3.
OyHKIHOHAIbHBIE BO3MOXKHOCTH.
Tema 1.2. ApXUTEKTYpBI CUCTEM Ha KPUCTAJLIE.
Tunossle apxutektypsl. Mukponpoueccop. IIVIMC. Berpoennsie
(hard) m BcTpanBaemsble (soft) Momymu. Moyl BEIYUCIIATEBHBIX
anep. Moaynu mnepudepuifHbIX yCTpOWCTB. MoOAyiau MOpTOB
COTIPSKEHHMSI C BHEIITHUMH yCTPOWCTBAMHU.
Tema 1.3. Bupryansasle kommnoHeHTsl  (IP).  YpoBHHM
MpEJCTaBICHUS  BUPTYyaJbHBIX  KOMIIOHEHTOB. [ 'eHepaTopbl
BUPTYaJIbHBIX KOMIIOHEHTOB.

2 Pa3nen 2. SI3pIku onMcanus annaparypsl.




VHDL,
CpaBHHUTENBHBIN aHAIN3.

Tema 2.1. OO030p S3BIKOB OMNMCAaHUS amNMapaTyphbl:
VerilogHDL, SysemC, OpenCL.
OyHKIIMOHAEHBIE BO3MOXKHOCTH.

Tema 2.2. OcoGeHHOCTH NPEICTABICHHS ONMCAaHUS allapaTypsl
Ha s3p1ke VHDL. ba30oBble KOHCTPYKIIMY MOJIENEN Ha SI3bIKE
VHDL. CtpykTypHOE onHicaHne 00BhEKTa MOACITUPOBAHUSI.
[ToBenenueckoe onucanne 0ObEKTa MOICTUPOBAHUS
HactpanBaemsbie mapameTpsl MOETH: OJIOKH, OAIPOTPaMMBI,
¢atinbl. Mcnonb3oBanue koHCTpyKImii VHDL nis
MOJIETTUPOBAHMSL.

Tema 2.3. Bepudukauus npoekroB Ha VHDL. Ontummsanus
ucxomubix komoB s FPGA. Cosmanme TecTOBBIX (haiiioB
(testbench). TectupoBanue u Bepudukanus UUGPOBBIX MOTYJICH.
CoBMecTHast CUMYJISILIHS.

Paznen 3. CpencTBa mognep:kku pa3paboTunKa CUCTEM Ha
KpHUCTaJLIe.

Tewma 3.1. BerpauBaemoe niporteccoproe siapo Nios I1.
Hasnauenwne n apxutekTypa npoueccopHoro sipa Nios I1.
Tema 3.2. Ytunuta Qsys. PazpaboTka npukiaaHoro
nmporpaMMHOro obecriedeHus. OTinaaka mporpaMMHOTO
obecrieyeHusl.

Tewma 3.3. MoaenupoBaHue IPOIIECCOPHOTO sApa. APXUTEKTypa
BHyTpeHHel muHbl Avalon. [Toakimouenue k mporeccopy
M0JIb30BaTENbCKUX ycTporcTB. KoMaH bl osib30BaTes.
[Tonnepskka OTIAAOYHBIX CPENICTB.

4.3. Tlpaktuueckue (CEeMHHAPCKHUE) 3aHATHS
Tembl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTrdecKkue 3aHITH U BX TPYJI0EMKOCTh

N3 Hux No
Tembl Dopmsbl o
Ne TpynoeMKoCTb, | IPaKTUYECKOH | pa3aena
MPAKTHYECKHUX MPAKTHYECKHIX
/o o . (dac) IMOATOTOBKH, | JMCIIHAI
3aHATUH 3aHATUN
(gac) JINHBI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHA U UX TPYIAOEMKOCTh IIPUBEACHBI B TAOHIIE .

Tabnuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT TpyAOCMKOCT®, | NPAKTHUECKOH | paszieina
n/a (qac) MOJATOTOBKH, | JMCIIHII
(1ac) JIUHBI
Cemectp 3
1 | IlpoektupoBanue  KAYIIETO  TEHepaTopa 4 1,2 1
MOCJICI0BATEIIBHOCTH UMITYJIbCOB c




WCIIOJIb30BAaHUEM TpadUiIecKoro peaakTopa
cxeM Quartus II.

2 | [IpoexkTupoBanue Kaymero reaepaTopa 4 2 2
MOCJIEIOBATEIFHOCTH UMITYJIBCOB C
WCIIONIb30BaHKEM Ha sizbika VHDL.

3 | MoaenupoBaHue siBIeHUs apebde3ra 2 2 3
koHtakToB Ha [IJIMC Cyclone 4 EP4CE115 ¢
HCIIoIb30BaHueM sa3bpika VHDL.

4 | Pa3pabotka ycrpoiicta rereparuu LLINM 2 2 4
curnasnos Ha [1IJIUC Cyclone 4 EP4CE115 ¢
ucnosib3zoBaHueM si3pika VHDL.

5 | Pa3pabotka mporneccopHoro siapa Nios Il n 5 3 5
POrpPaMMHOTO 00eCIIeYeHUsI ISl HeTO.

Bcero 17

4.5. KypcoBoe npoeKTupoBaHue/ BBIIOIHEHUE KYPCOBOM pabOThI
VY4eOHBIM MJIaHOM HE IPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Buiel caMoCTOSITENIBHOM paOOTHI M €€ TPYAOSMKOCTh MPUBECHBI B Tabuuiie 7.

Tabauna 7 — Bunbl camocToaTeIbHON pabOThl M €€ TPYJOEMKOCTh

. Bcero, | Cemecrtp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHnue TeopeTuueckoro Marepuana
17 17
nuctumnHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3amanus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka Kk TEKyleMy KOHTPOJIIO 14 14
ycneBaemoctu (TKY)
Jomamnee 3amganue ([13)
KonTponbabie pabothl 3a0uHuKOB (KP3)
[ToaroToBka K MPOMEKYTOUHOM 7 7
arrectaiuu (I1A)
Bcero: 38 38

5. IlepeueHsb yueOHO-METOANYECKOTO 00ECIICUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOANYECKHE MaTEPUAITBI U1l CAMOCTOSITEIbHOM PabOThl 00YYaIOIUXCsl YKA3aHBbI B I1.11.
7-11.

6. IlepeueHb MeYaTHBIX U JICKTPOHHBIX YUCOHBIX U3aHUN
[lepeyeHb nevaTHBIX U SJEKTPOHHBIX YUYEOHBIX M3/1aHUN NpHUBEIeH B TadIuIe 8.
Ta6mmia 8— IlepeueHpb MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3JaHUN

HIudp/ KomnnuecTBo 3K3eMILIsIpOB B

Bubmuorpaduueckas ccbuika
URL anapec padp OnoIImoTeKe




(KpoMe 2NIEKTPOHHBIX

IK3EMIUTSIPOB)
621.3.049.77 | Hemynpos B., Maptus I'. Cucremsl-Ha- 5

H-50 kpuctaiuie. IIpoextupoBanue u pazsurue
(2004). M. Texnocdepa. 2004, 216 c.
004.4(075) | IlpoekTrpoBaHrE CUCTEM HA MUKPOCXEMAaX C 27

I-91 MPOrPaMMHUPYEMOU CTPYKTYpOH : yueOHOe
noco6ue / P. U. I'pymBunkwmid, A. X.
Mypcaes, E. I1. Yrpiomos. - 2-e u3n.,
nepepad. u gor. - CII6. : BXB - ITerepOypr,
2006. - 736 c.
004.4 Conosbes B.B. IlpoexktupoBanue nudpoBbIx 15
C-60 CUCTEM Ha OCHOBE IPOrPaMMHPYEMBbIX
JIOTHYECKHUX MHTETPaIbHBIX cxeM / B.B.
ConoBbeB. - 2-¢ u31., crep.. - M.: ['opsiuas
mnaus - Tenexkom, 2007. - 637 c.
004.4 Maxcoung K. IIpoextuposanue na [TJIVC. 11
M17 ApXuTeKTypa, cpeacTBa u MeTojsl : Kype
MoJjo1oro Ootina: mep. ¢ anri. / K.
Maxkchuna. - M. : JOABKA-XXI, 2007. -
408 c.
004 CxeMOTeXHHKa U CPEJICTBA MPOCKTUPOBAHUS 9
A 62 M(POBBIX YCTPOUCTB : yueOHOe rocodue / B.
B. Amocos. - CII6. : BXB - ITerepOypr, 2014.
- 560 c.

7. IlepedeHb 3MEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «MIHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos MHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS JUCLMILIMHBI
npuBezieH B Tabamue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BaTEIBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «HTepHeT
URL anpec HaumenoBanue

http://citforum.ru/programming/embedded/languages/ | B.B. Py6anoB O630p MeT010B onucanus
BCTpaMBaeMOil almapaTypbl U MOCTPOCHUS
MHCTPYMEHTapHs KPOCC-pa3padoTKu
https://studfile.net/preview/6290352/ Kospurun b.H. Beenenue B
WHCTPYMEHTAJIBHBIC CPE/ICTBA
MPOCKTHPOBAHUS U OTIAIKU IIH(PPOBBIX
yctpoiictB Ha [TJIUC: YuebHo-
MeToanyeckoe rmocooue. M.: MUODU,

2006. — 192 c.
http://fpga.su [TporpaMMupyemMbie JTOTHYECKHE

unTerpayibibie cxembl XILINX®.
http://altera-plis.ru/ [IJIMC Altera
http://electronix.ru/forum/index.php?act= ModelSim: monenupoBanue HDL.
attach&i1d=37699&type=post JlaGopatopHsble pabOTHI. [ DIEKTPOHHBIN

pecypc] 45 c.
http://www.naliwator.narod.ru/modelsim.html ModelSim mo-pyccku.
http://www.naliwator.narod.ru/nios_II.html Nios II mo-pyccku

8. IlepeueHb MHOOPMAITMOHHBIX TEXHOJIOTUI



8.1. [lepeueHp nporpaMMHOro oOecreueHHs, HCIOIb3YEeMOro MpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOIiecca MO JUCIUITIIHHE.
[lepeyeHnp UCONB3yeMOro MPOrpaMMHOT0 obecriedueHus npeacrasieH B Tadbmuure 10.

Ta6mmma 10— ITepedeHr mporpaMMHOT0 oOecreueHus
Ne /i HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn WH(pOPMaIMOHHO-CTIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeuens ucnoab3yeMbIX HHOOPMALIMOHHO-CITPABOYHBIX CUCTEM MPEJCTABIICH B TAOIHIIE
1.

Ta6mmma 11— Ilepeyerr nHGOOPMAITMOHHO-CITPABOYHBIX CUCTEM
Ne /i HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocrtaB MarepuaabHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [UII  OCYIICCTBICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel2.

Ta6mmma 12 — CoctaB MaTepuagbHO-TEXHUUECKOM 0a3bl

No HaumeHnoBanue cocTaBHOM 4acTH Howmep aynuropuu
/1 MaTepHUATbHO-TEXHUYECKOH 0a3bl (TIpu HEOOXOAMMOCTH )

MynpTumeuiiHast JICKUMOHHAS ay AUTOPHS

KomMmnbrotepHslii k1acc
3 Crenas! Altera DE2-115.

10. OueHouHble cpencTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTaluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUIA IPOBEIEHUS MPOMEKYTOYHOW aTTecTaluu
o0ydJarouMxcs no AUCIMIUIMHE NTPpUBeIeH B Tabiuie 13.
Tabauna 13 — CocTaB OIIEHOYHBIX CPEICTB JUJIsl IPOBEACHHUSI IPOMEKYTOUHOM aTTeCTalluu

By nmpomMeXyTOYHOM aTTecTalluu [TepedyeHb OIICHOYHBIX CPEACTB
DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY;
DK3aMEHAI[HOHHBIC OWIIETHI,
3amaun;
TecTHl.

10.2. B kauecTBe KpHUTEpPHEB OLECHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4arolMMHCs NMPUMEHseTCsl 5-0ajulpHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIINH, KOoTopas MmpuBeeHa B Tabnuie 14. B TeueHne cemectpa MOXXET UCMOIb30BAThCSA
100-6annpHas mIKaga MOLyJIbHO-PEUTHHIOBOM CUCTEMBI Y HUBEPCUTETA, IPaBUIIa UCTIOIb30BAaHUS
KOTOPOI1, yCTaHOBJICHBI COOTBETCTBYIOLIMM JOKaJIbHBIM HOpMaTHBHBIM akToM 'Y AIL
Tabnuna 14 —Kputepuu ouieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIETEHLIUN



OlieHKa KOMIIETEHITNH
5-OarutbHas IKaina

XapaxTepucTuka c(popMUPOBAHHBIX KOMIIETEHIINIH

— oOyyJaronuiicss TJIIyOOKO M BCECTOPOHHE YCBOWJI IMPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaracr;
— ONUpasCh HA 3HAHWS OCHOBHOHM W JIOTIOJIHUTEIBHOU JIUTEPATYPHI,
TECHO TPUBS3bIBACT YCBOCHHBIC  HAy4YHBIC  IIOJIOKEHUS  C
MIPAKTUIECKON JACSITEILHOCTHIO HAIIPABJICHHS,

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— CBOOOIHO BJIQJICET CHCTEMOH CTIEMAIM3UPOBAHHBIX MMOHITHH.

COTIIMYHO»
<«GavTCHO»

— 00ydJaroIuiicss TBEpJ0 YCBOMI MPOTPAMMHBINA MaTepHaj, TPaMOTHO
U 10 CYILIECTBY H3Jaraer €ro, ONUpasCh HAa 3HAHUS OCHOBHOM
JUTEPATYPHI,

— HE JIOMyCKaeT CYNECTBEHHBIX HETOYHOCTEH;

— YBSIBI)IBaeT YCBOGHHBIC 3HAHUA C HpaKTI/I‘IeCKOfI NCATCIIBHOCTBIO
HaHpaBHCHI/I}I;

— apryMECHTUPYET HAyUYHbBIE TIOJI0KCHUS;

— JIeJIaeT BBIBOALI M 0000IICHHUS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITUM.

«XOPOLLIO»
«3aUTEHO»

— 00y4Jaroumiics yCBOMII TOJIBKO OCHOBHOM MPOTrpaMMHBIM MaTepHa,
II0 CYHIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypBHI;

— JIOMYCKA€eT HECYIIECTBEHHbIE OIIMOKU U HETOUHOCTH;

— UCIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUM 3HAHUU
HaIIPaBJICHUS;

— c1a00 apryMEeHTUPYET HayUHbIE IT0JIOKEHUS;

— 3aTpyaHseTcs B (OPMYIHMPOBAHUH BHIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIAJACET CUCTEMOU CIIELIMAIU3UPOBAHHBIX IIOHATHM.

«YHOOBJICTBOPUTCIILHO»
«GadyTCHO»

— 00y4YaOIUiicS HE YCBOWJ 3HAYMTEIBHON YacTH MPOTPAMMHOTO
MaTepHaa;

— JIOMYCKAaeT CYIICCTBCHHBIC OMMOKM ¥  HETOYHOCTH  TIpU
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaIIPaBJICHUU;

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHCHUHN 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;

— He (OPMYJIUPYET BEIBOJAOB M 0000IICHHUI.

«HEYJIOBJICTBOPHTEITHHO
«HE 3aYTCHO»

10.3. TumoBble KOHTPOJILHBIE 3aJaHUs HJIH WHBIC MaTePHAIIbI.
Bomnpocs! (3agaun) U1t 5K3aMeHa MpeicTaBieHs! B Tadmure 15.

Ta6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon
Ne n/mn [lepeuens Bompocos (3a1au) Ui SK3aMeHa HHKaTOpa
1 Hcropust pa3BUTHs, apXUTEKTYPbl 1 OCHOBHBIE I1K-3.3.1
xapakrepuctuku [IJINC.
2 ITpoexTrpoBaHue Ha OCHOBe rpadudyeckux cpeacts onucanus | [1K-4.Y.1
annapaTHbIX CPEJCTB.
3 [IpoekTupoBaHUE Ha OCHOBE SA3BIKOB ONMMCAHUS allapaTHbIX I1K-3.3.1
CPEJICTB.
4 Mapupyt npoektupoBanusi B CAIIP Quartus I1. I1K-3.B.1
5 S3pik VHDL. CtpyKkTypa onucaHus annapaTHbIX CPEJICTB. [1K-4.3.1
6 O6wexts! ¥ Tunel VHDL. Onucanust KOHCTAaHT, IEPEMEHHBIX, IIK-3.V.1
CUTHAJIOB.
7 S3eixk VHDL.Kitacesl ¥ TUIBI JAHHBIX. [1K-3.Y.1
8 Azeik VHDL. Ctpykrypsble mogenu. Moaenu komOuHanuonneix | I1TK-3.V.1
cXeM




9 A3k VHDL. [ToBenenyeckue mozaenu. Omnepatop Process I1K-3.V.1

10 SA3eik VHDL. Oneparops! ynpasnenust: if u case. [IK-3.¥.1

11 S3pik VHDL. uksl. IMK-3.¥.1

12 S3eik VHDL. ITognporpaMmsl. [IK-3.¥.1

13 Koneunsle aBTOMaThI, HX onucanue Ha si3pike VHDL. IIK-3.V.1

14 Bepudukanus npoexros na VHDL. I1K-3.B.1

15 Co3pnanue TecTOBBIX (aiioB (testbench). I1K-4.B.1

16 TectupoBanue u Bepudukanys nudpossix moayneil. Copmectnas | I1K-3.3.1
CHUMYJISLIHSI.

17 ApxutekTtypa nporeccopHbix suep Nios II, ocHOBHBIE [1K-3.B.1
KOH(UTYpAINH CUCTEM.

18 OpraHuzanys naMaTi B CUCTEMaXx C MPOLIECCOPHBIMU SIAPAMU [1K-4.B.1
Nios II.

19 Apxurektypa BHyTpeHHeH muHbl Avalon. [Tonkimodenne k [1K-4.B.1
HPOLIECCOPY MOJIb30BATEIILCKUX YCTPOMCTB

20 Mapupyt npoextuposanus SOPC u Bosmoxunoctu CAIIP I1K-8.3.1
Quartus.

21 Cpena ModelSim Altera Edition. OcHoBbl nporiecca cumyinsiimu. | [1K-4.B.1

22 Cpena ModelSim Altera Edition. Coznanue cTumysos ¢ [1K-4.B.1
nomoIbpio Perakropa BpeMEHHBIX THarpaMM.

23 Cpena ModelSim Altera Edition. [IpocMoTp 1 nHUIIMaTH3aIMS [1K-4.B.1
HaMSITH.

24 Cpena ModelSim Altera Edition. Komanabl uHTEpakTUBHOM [1K-4.B.1
OTJIAJIKH.

Bompocsr (3amaun) anis 3aueta / nud . 3aueta npeacrapieHsl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Kon

Ne i/ IIepeuens Bompocos (3agau) mist 3auera / nudd. 3adera
P p (3ana) 1 Aangh WHIUKATOpa

Y4eOHBIM MJIaHOM HE TIPEyCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOThI
MpeICTaBICHBI B Tabmwmie 17.

Tabnuua 17 — IlepeueHb TeM sl KYPCOBOTO MPOSKTUPOBAHUS/BBIIOIHEHUS! KYPCOBOM paboThI
No 11/ [TpumepHBIi IepedeHb TeM 11 KypCOBOTO IMTPOEKTHPOBAHMS/BBITOTHEHHS
KypCOBOH paboThI

Y4eOHbIM IJIAHOM HE IPEIYCMOTPEHO

Bompocsl s mpoBeneHHS TPOMEXKYTOYHOH aTTECTallMM B BUJAE TECTUPOBAHHUS
npeJcTaBieHbl B Tabnuue 18.

Tabauna 18 — IlpuMepHblil nepeyeHb BOIIPOCOB JJIsi TECTOB

Ne ITpumMmepHLIN TIEpEeYEHL BOOPOCOB /I TECTOB Koxn
/T pHUMEp P P ! WHJIUKATOpa
1 Crpykrypa SOPC. [1K-4.3.1

Kakwne mapameTpbl MUKpOIIPOLIECCOPHBIX cucTeM yayumatores npu | [1K-4.3.1
HX pcajiM3al Ha OAHOM KpI/ICTaJIJIe?

3 B uem cocrtosar ocobeHHoctn mipoekTupoBaHusi cucteM Ha | [1K-3.3.1
Kpucrtajie?

4 Uto Ha3wBaroT IP-sapamu (BUPTYyaTbHBIMH KOMIOHEHTAMH)? I1K-3.B.1

5 B uyem cocroaT ocobeHHOocTH mpoekTupoBaHus cucteM Ha | [IK-4.B.1

KpucTaie?




6 [IpeumyniecTBa 1 HEIOCTATKK UCTIONAB30BaHus [P-s1ep? [1K-4.B.1

7 [IpeumymiectBa ¥ HeOOCTaTKW BBeAeHHs B mnporpammupyemyto | [1K-4.B.1
CUCTEMY Ha KpHCTaJule anapaTHhIX siaep?

8 Kakue ocobennoctu [P-snep mporneccopos cneruduunsl A Hux B | [IK-4.B.1
CPaBHEHMH C TPAJUIIMOHHBIMH peaIU3alMsIMH IPOLIECCOPOB?

9 Apxurekrtypa npoueccopHbix siaep Nios II, ocHoBHBIE [IK-3.B.1
KOH(UTYpaIlK CUCTEM.

10 Oco0eHHOCTH CUCTEMBI KOMaH I MpoiieccopHoro siapa Nios 11 [IK-3.B.1
dbupmer Altera.

11 Opranu3anus namMsTy B CHCTEMax ¢ rporeccopusiMu siapamu Nios | [TK-3.B.1
II.

12 ApxuTrekTypa BHyTpeHHeH muHbl Avalon. I1K-3.B.1

13 Anmnapathsbie sigpa ARM Cortex Cortex-A9 u Cortex-AS3. I1K-4.B.1

14 B dyem cocroaT ocoOeHHocTH mpoekTupoBaHus cuctem Ha | [1K-3.3.1
KpucTaie?

15 Mapuipyt npoexktupoBanus SOPC u Bo3moxknoctu CAIIP Quartus | [1K-8.3.1

16 Haznauenue u Bo3moxkHoctu si3bika VHDL. [IK-3.V¥.1

17 OnucaHue NPOCTEUINX JJOTMYECKHUX 3JIEMEHTOB Ha si3bike VHDL 1IK-4.V.1

18 Onucanue 1ByXBX0J0BOTO MyJbTHILIEKcOpa Ha si3bike VHDL I1K-4.Y.1

19 OnucaHue YeThIPEXBXOJA0BOr0 MyJIbTUILIEKCOpa Ha si3bike VHDL 1IK-4.V.1

20 Onucanue noiHoro cymmaropa Ha sizeike VHDL I1K-4.Y.1

21 Onmcanue 4eThIpéxpaspsaaHoro oydepa ¢ Tpems coctosausmu Ha | LIK-4.Y.1
s3pike VHDL

22 Onucanue 3aaepxku Ha sizbike VHDL IIK-4.V.1

23 CTpyKTypHOE OIHCAaHHE ABYXBXOZOBOTO ueThipéxpaspsmuoro | LIK-4.Y.1
MYJIbTUILIEKCOpa Ha si3bike VHDL

24 Onucanne yetsipéxpaspsaaoro flip/flop peructpa Ha sizpike VHDL | [TIK-4.V.1

25 OnmcaHne 4eThIpEXpa3psiIHoro peructpa 3aménku Ha s3sike VHDL | [TK-4.Y.1

26 Ornucanne yeTeIpéxpa3psaHoro cuérynka Ha sa3eike VHDL I1K-4.VY.1

27 Onmcanue aemudpaTopa CEMHCETMEHTHOTO MHAMKaTopa Ha ssbike | [IK-4.Y.1
VHDL

28 Ornucanue Tabnuipl ncTuHHOCTH 4x4 Ha si3pike VHDL I1K-4.VY.1

29 Onmcanue aBToMaTa Mypa ¢ Tpems coctosuuamu Ha s3bike VHDL | IIK-4.Y.1

30 Onucanue aBromata Musu ¢ tpemsi coctosiuusiMu Ha si3bike VHDL | T[TIK-4.V.1

31 TestBench s getbipéxpaspsaHoro cuérunka Ha sa3pike VHDL 1IK-3.3.1

32 | TestBench mmst uerThpéxpaspsaHoro cuétumka Ha s3bike Verilog | 1IK-3.3.1
HDL

[lepedeHp TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCA 3a0YHOM (OpPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0wmie 19.

Ta6mmma 19 — [lepeyeHp KOHTPOIBHBIX PabOT
Ne i/m [lepeueHb KOHTPOJIBHBIX PabOT
He npenycmotpeHno

10.4. Metonuueckue  MaTepuaibl,  ONPEACTAIONIME  NPOUEAYpPbl  OLECHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOMKUX dSTanmbl (OpPMUPOBAHHUS KOMIIETCHLMH, COJIepxKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpPYIOUIMX TMOPANOK W NPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui O0YyJaroImuxcs
'VAIL

11. Meronuueckue ykazaHus sl OOyHArOIINXCS IO OCBOCHUIO JUCITUTITMHBI



Lenbro AUCHUIUTUHBI SBISIETCS — MOJTYYCHUE CTYJCHTaMU HEOOXOJUMBIX 3HAaHUH, YMEHHUHA U
HAaBBIKOB B 00JIACTU MPOCKTUPOBAHHS CUCTEM HA KPHUCTAJIE C HCIOJIb30BAaHHEM S3bIKA OMHCAHHS
anmaparypsl VHDL (Verilog HDL) u cpenst nognepsxku pazpadorurka Quartus II.

11.1. Meronuyeckue yKazaHus A OOy4arOUIMXCS IO OCBOCHHIO JIEKIIMOHHOI'O
Marepuania.

OcHOBHOE Ha3zHauY€HHWE JICKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE U3JIOKEHHE yaeOHoTro MaTepuaia. HaznaueHue coBpeMEeHHOM JIEKIIMK B paMKax
JTUCITUIUIMHBL HE B TOM, 4YTOOBI TOJYYUTh BCIO HHPOpPMAIUIO 1O TeME, a B OCBOCHUU
byHAaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHUS, HOBEHUIINX
JTOCTIKCHHM HaydHOM MbICiH. B ydeOHOM mpoliecce JIEKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpPraHU3AIMOHHYI0 M MH(GOPMAITMOHHYIO (yHKIMH. JIEKIUsS pacKpbIBacT MOHITHHHBIA ammapar
KOHKPETHOW 00slacTh 3HaHUs, €€ TpOoOJEeMBI, JaeT IEJIbHOE MPECTaBIeHUE O JMCIUIUIMHE,
MOKa3bIBACT B3aUMOCBS3b C IPYTUMU JUCHUIUTMHAMU.

IInanupyemele pe3yIbTAThl IPH OCBOCHUU 00YYaIOIIMMHUCS JICKIIMOHHOIO MaTepuaa:

— TOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPHIX
ONPEAEISAETCA LEJIEBOM YCTAHOBKOM K KaX0M KOHKPETHOU TEME;

— TIOJMy4YEHUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEMOIaBaTENIEM;

— pa3BuTHE MpOo(ecCHOHANBHO-IEIOBBIX  KauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIUICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTO MHTEpECca, HEOOXOIUMOTO JJIS CAMOCTOSITETLHON pabOTHI;

— MOJIyYEHHE 3HAHHUK O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHUKHU U O MPOTHO3€
WX pa3BUTHs HA ONMVOKANUIINE TOJBI;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh Marepwal (BBIICISITH TJIaBHBIE MBICIHA U
MIOJIOKEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TTIOBTOPSATH UX B PA3TUYHBIX (POPMYITHPOBKAX);

— TOJy4Y€HHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JIeKUMOHHBI MaTepuan MOXET CONPOBOXKIATbCA JEMOHCTpalUed CIIalIoB W
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 MaTepuajga IpH TPOBEACHUH KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICIBHBIX TEMATHK MO JUCIUTIIINHE.

CTpyKTypa IpeIoCcTaBICHUS JICKIIMOHHOTO MaTeprania:

— BBeJcHHE (COOOIIEHNE TEMBI, 1€, TNIaHa JIEKIHH, UCTIOIb3YEMbIX UCTOYHHKOB);

— OCHOBHas 4acTh (T0Ja4ya CTPYKTYPUPOBAHHOW HAy4yHOW M yuyeOHOW uHpOpmammu,
paccTaHOBKa aKIEHTOB, BHIBOJIBI IO KAXKJAOMY MYHKTY);

— 3axmoueHne (0000IIeHne OCHOBHBIX HJEH, (pOpMyIHpOBaHUE OOIIMX BBIBOJOB IO
TeMme).

11.2. Meronudeckue yka3zaHus AJs1 00ydaronuXxcs M0 Y4acTHIO B CEMHUHApaXx.
He npenycmotpeHo.

11.3. MeTtonuueckne ykKa3aHUs IJIs OOYYarOIIMXCS IO TMPOXOXKIACHHUIO MPAKTHICCKUX
3anaTuil. He npegycmoTpeno.

11.4. Meronuueckue ykazaHus s 00y4YaromuXcs 110 BBIMOJIHEHHIO JIA0OPATOPHBIX paboT

B xone BeImoiHEHHsI Ta00PAaTOPHBIX PA00T 00YJAIOIITHIICS TOHKEH YIITyOUTh U 3aKPETUTh
3HaHUSA, IPAKTUYECKUE HABBIKH, OBJIAJACTh COBPEMEHHON METOAUKON U TEXHUKOM SKCIIEPUMEHTA
B COOTBETCTBHM C KBaJIM(PHUKAMOHHON XapaKTepUCTHKOM oOyuaromerocs. Brinonnenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOH, PaCUETHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHH.

BrimonHenue 51abopaTopHBIX paboT 0O0yyaromMMCs SIBISETCS HEOThEMJIEMON YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENesiseMON Yy4YyeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIluM pelIeHre CIeIyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:



— NpHOOpETEeHHE HABBIKOB UCCIIEJOBAHUS MIPOLIECCOB, SIBICHUHN U 00BEKTOB, H3y4aeMBbIX
B PaMKaXx JaHHOU AMCLMIIIINHBL

— 3aKpeIUICHMEe, PAa3BUTHE M JeTalu3alys TEOPETUYECKUX 3HAHMM, MOJyYEHHBIX Ha
JEeKIMSIX;

— IoJIyueHHe HOBOM MH(OpMAIUK 110 H3y4aeMOW AUCLUILINHE;

— NpHOOpEeTeHHEe HaBBIKOB CaMOCTOSATENIbHON pabOThI € 1a00paTOpHEIM 000PY0BaHUEM
U ipubopamu.

3amanue U TpeOGoOBaHMS K MPOBEACHUIO JIA00OPATOPHBIX PAabOT

3aganue M TpeOOBAaHUS K TPOBEACHUIO JIAOOPATOPHBIX PAadOT (OPMYIUPYIOTCS IS
Ka)KI[OI\/JI pa6OTI)I npenoaaBaTrejicM, a TaKXKC MNPUBOAATCA B MCTOAWYCCKUX YKa3daHHUAX
[TpoexktupoBanune CBUC u Cucrtem-Ha-kpucramie: yued.-meroz. nocooue / H. A. Marseea,
E. A. CyBopoga, 1O. E. llleitaun. — CI16.: 'YAIIL 2016. — 51 c.

Crpykrypa u hopma oTuera o 1abopaTopHoit paboTte

1. TUTyIbHBIN JIUCT

2. lenb u 3anaun pabOTHI.

3. TeopeTnueckue CBeICHUS O METOIaX PEIICHUS TOCTaBIEHHBIX 3aay.
4. Cxema 1a00paTOpPHOI YCTaHOBKU

5. Pe3ynbpTathl u3BMEpEHU U pacueToB.

6. I'padpuueckrie 3aBUCUMOCTH.

7. BEIBOIEL.

TpeboBanus k 0ohopMIIEHUIO OTYETa O JIabopaTOpHOU paboTe

Otuer mo maGoparopHOil paboTe ohOpMIsSETCS B COOTBETCTBUU C TPEOOBAHUSMHU TIO
odopmiieHnto TeKCTOBBIX JoKyMeHTOB o ['OCT 7.32-2017 URL: http://regstands.guap.ru/db/
docs/gost 7.32-2017.pdf..

11.5. Meronudeckue ykazaHus [UIsi OOydYalOMUXCS TIO0 TMPOXOXKIECHUIO KYpPCOBOTO
MIPOCKTUPOBAHUS/BBITIOTHEHHS KyPCOBOW PabOThI
He npenycmotpeno

11.6. Meronuueckue yka3aHus A 0OYYarOUUXCS 1O MPOXOKACHUIO CAMOCTOSITEILHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSITEIBHON PaboThl, 00YUaIOMIUIICS BBITOIHAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelis, HO 0e3 ero HernocpeiCTBEHHOIO
y4YacTHsL.

Jlnst oOygaronuxcsi 1Mo 3a04HOM (Gopme 0OydeHHs, CaMOCTOSITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHON PaboOTHI, y 00ydaromerocs (popMUpYyeTCs
esiecoodpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOPOE TIO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHHMHM M CHCTEMaTH3allMM MPUOOpETaeMbIX 3HaHUM, OOecreurnBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOyYEHHUS, IOMOTaeT TIOJIYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeToauyeckUMH ~ MaTepuallaMd,  HAalpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIONUXCASBIISIOTCS:

—  y4eOHO-METOJUYECKHI MaTepual o JUCIUILINHE;

— METOJUYECKHE YKa3aHHsI 10 BBIMOJIHEHHIO KOHTPOJBHBIX PadoT (i 00ydaromuxcs
1o 32049HOU (hopMe 0OydeHus).

11.7. MeTtonudeckue ykazaHus sl 00y4arONUXCs IO MPOXOKICHUIO TEKYIIIETO KOHTPOJIIS
YCIIEBAEMOCTH.



Texymui KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauecTBa 3HAHUMN
00y4aroIuXxcsl, OCYIIECTBIAEMOIO B TEUEHUE CEMECTpa C IEJIbI0 OLIEHMBAHMSA XO/a OCBOCHHUS
JUCLUIUINHEL.

Cucrema OLEHOK IIpU IPOBEIECHUH INPOMEKYTOYHON AaTTeCTallud OCYIIECTBIAECTCA B
COOTBETCTBUM C TpeboBaHmsiMu [lonokenuit «O TeKymeM KOHTPOJE YCHEBAEMOCTH U
MPOMEXKYTOUYHOU arrectanuu cryaeHToB ['YAII, oOydamommxcs Mo MporpaMMe BBICHIETO
oOpazoBanusi» M «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».

11.8. MeTtonuueckne ykazaHUs I OOYYaIOIIUXCS MO MPOXOXKICHHUIO TPOMEKYTOUHON
aTTeCTalUU.

[IpomexyTtounass  arrectauus  OOydYarOIIMXCS  MpeAyCMaTpUBaeT  OIlCHUBaHHE
MPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJIbTAaTOB OO0y4YeHHS MO nuciuiuimHe. OHa BKIIOYAET B
ceost:

— 3K3aMeH — (hopMa OLIEHKU 3HaHUH, MOJIyYEHHBIX 00yUYaloIMMCS B IPOLIECCE U3YyUEHUS
BCEH MUCIUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSITENILHOU pabOThI, CHOCOOHOCTH MPUMEHSTh
UX JUIsl pelIeHHs MPaKTUYEeCKHX 3aJady. ODK3aMeH, Kak IPaBWJIO, MPOBOJUTCS B IEPUOJ
HK3aMEHALIMOHHOM CEeCCHU M 3aBEpILAETCS ATTECTAIMOHHOW OLICHKON «OTIUYHO», «XOPOILOY»,
«YIOBJIETBOPUTEIIHHOY, «HEYOBIETBOPUTEIHHOY.

Cucrema OLIEHOK IpU IPOBEIEHUU IPOMEKYTOUHON AaTTeCTAllMU OCYIIECTBIISIETCA B
COOTBETCTBUU ¢ Tabyuiei 14 u pedboBanmsimu [lonoxennii «O TeKyIeM KOHTPOJIE yCIIEBAEMOCTH
U TPOMEXKYTOUHOU arTtectanuu cryneHToB ['YAII, oOydwarommuxcs Mo mporpamme BBICHIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBON CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y Aly.



Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JUCHUTUINHBI

Jlata BHECeHUs
U3MEHECHUN U
JOIMOJTHEHUH.

ITonmuce
BHECIIIETO
M3MEHCHUS

ConeprxaHve U3MEHEHHUM U TOTIOTHEHUI

Hata u Ne

IPOTOKOJIA
3acelaHus
kadeaps

ITonmuce
3aB.
kadempoit
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