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AnHHOTAIUSA

Jucunninua «CucTeMbl U CETH Ha KPUCTAJLIe» BXOAUT B 00pa30BaTEIbHYIO IPOrpaMMy
BbICIIEr0 O00pa3oBaHHsi — M[POrpaMMy MAarucTparypbl [0 HAlpaBICHHUIO [OArOTOBKH/
crermanbHocT  11.04.03  «KoHCTpynpoBaHHE ¥ TEXHOJIOTHSI DJIEKTPOHHBIX  CPENICTB
HanpaBineHHocTH — «[IpoexTupoBaHHe ¥ KOHCTPYMPOBAaHHME BCTPAaMBAEMBIX CHCTEM IS
KOCMHYECKOT0 M PaKeTHOr0 000pynoBanusy. JJucuumirHa peanusyercs kadeapoii «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTSHIHA:

IIK-10 «CriocobeH OCYHIECTBISATH HMHTETPALMI0 M BHEJIPEHHE pa3paboTaHHOro
MIPOrPaMMHOT0 00€CIIeueHHsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHUKALHOHHOTO 000PY/10BAHHUS»

TIK-11 «CriocoOeH oCylIecTBIATh pa3paboTKy CPEACTB U CUCTEM 3allUThl HH(OpMaLuu
aBTOMATHU3HPOBAHHBIX CHCTEM)

IIK-12 «CnocobeH mNpOBOAWTH CHHTE3 JIOTHYECKOW CXeMbl B 0a3uce BBIOpPaHHOM
TEXHOJOTHYECKON OHOIMOTEKH Ha OCHOBE 33/IaHHBIX BPEMEHHBIX M (DU3MUYECKUX OMPaHHUYCHHH C
HCIIOJIb30BAaHUEM CPEICTB aBTOMATH3UPOBAHHOTO IIPOCKTHPOBAHHS

CozaepxaHue IMCUMIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C IIPOLIECCOM
MPOCKTUPOBAHHUS CHUCTEM UM CETed Ha KPUCTAIE C HCHOJIB30BAHUEM COBPEMEHHOM
TEXHOJIOTUUECKON 0a3bl M COBPEMEHHBIX CPE/ICTB aBTOMAaTU3UPOBAHHOTO IPOSKTHPOBAHHSI.

IIpenonaBanne AMCLUMIUIMHBL NPEAYyCMAaTPUBAET ciexytomme (GOpMbl OpraHu3aLuu
y4eOHOro Iporecca: JIeKIHH, 1ab0opaTopHble paboThl, CAMOCTOSATENbHAS paboTa CTYASHTA.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbBI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B Gpopme 3auera.

OOwwasi TpyJ0eMKOCTh OCBOCHHS TUCIMIUIMHBI COCTABISCT 2 3a4YETHBIX CIMHMIBI, 72
yaca.

SI3bIK 00YUCHUSI 110 JUCHHUITINHE «PYCCKUID

1. TIlepedyeHb MIAaHUPYEMBIX PE3YILTATOB 00YUYEHHS 110 AUCLUILUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Heﬂb U3Y4YCHUS JIAaHHOM JUCHUIIIIMHBI — anoGpeTeHHe TCOPETUYCCKUX 3HAHUH |
TIPpaKTUYCCKUX HaBBIKOB B obnactu IIPOCKTUPOBAHUA CUCTEM H cerel Ha Kpucrauie ¢

HCIOJBb30BAHUEM  COBPEMEHHOMH

aBTOMaTU3MPOBAHHOTO IIPOCKTHPOBAHUSI.
B ob6macTi BOCIIUTaHUS THYHOCTH IEIBIO TOATOTOBKH 110 JaHHOW IUCIMILIMHE SIBIISCTCS
3aKperuIeHHe OOLICKYIbTYPHBIX U MPOPECCHOHATBHBIX KOMICTCHIIUH /ISl TPHOOPETEHUS TaKUX

Ka4eCTB, KaK NCJICYCTPEMIICHHOCTD,

KOMMYHHUKAaTUBHOCTb.

TEXHOJOTMYECKOH 0a3bl W COBPEMEHHBIX  CpEICTB

OpPraHU30BaAHHOCTD, pr[[OIIIO6I/IC, OTBCTCTBCHHOCTD,

1.2. [ducuumimHa BXOAMT B  COCTaB  4acTH, (OPMHPYeMOH  y4acTHUKaMHU
00pa30BaTeIbHBIX OTHOILEHUI, 00pa30BaTeIbHOM MPOrpaMMBbl BHICIIETO 0Opa3oBaHus (Jajnee —

OI1 BO).

1.3. TlepeyeHs MIaHUPYEMBIX PE3YJIbTATOB O0Y4EHHS MO AUCLMIUINHE, COOTHECEHHBIX C
IUTaHUPYEMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare n3ydeHus: IMCLMILIMHBI OOYYaIOIIMHCS JODKEH 00JaaTh CIEAyHOUMU
KOMITCTCHIIMSMH WM UX 4YacTsMU. KOMIeTeHIny 1 MHIUKATOPbl UX JIOCTHXKCHUS IPUBEICHBI B

Tabumue 1.

Tabnuua 1 — IlepeyeHb KOMIETSHIMI M HHIMKATOPOB WX JOCTHKCHHUS

Kareropus (rpymnma)

Kon n HaumeHoBaHue

Kon u HaumeHoBaHMe HWHAUKATOpa JOCTHKCHUA

KOMIICTCHIIUH KOMIICTCHIIUH KOMIICTCHIIUH
IK-10 Cnocoben
OCYIIIECTBIISTh
HMHTETPaLuIo U TIK-10.3.1 3HaTh OCHOBBI apXUTEKTYPBI,
BHEJIPCHHE YCTPOMCTBO U MPUHLKITBI (DYHKIIMOHUPOBAHUS
pa3paboTaHHOTO BBIYMCITUTEIbHBIX HHQOPMAIIMOHHBIX CUCTEM U
IpodeccruonanbHble
HPOrPaMMHOTO KOMMYHUKAIIHOHHOTO 000pY10BaHUS
KOMIIETESHIIUH
obecrieueHusl, TIK-10.B.1 BaageTs HaBbIKAMHU OIEHKH KauyecTBa
BBIYNCIUTEIBHBIX pa3pabaTbIBaeMbIX IPOTPAMMHBIX W/HIN
CHCTEM, anmapaTHbIX CPEICTB
KOMMYHHUKAIHOHHOTO
o0opyioBaHust
TIK-11.3.1 3HaTh cpeacTBa u crocoObl
obecreueHust 6e30MacHOCTH MH(POpPMALUH,
TIPUHLMIIBI TOCTPOCHHS CUCTEM 3aILUTHI
ITK-11 Cniocoben uHpopmanuu
OCYIIECTBIIATh IIK-11.V.1 ymeTh aHaIU3UpOBATh
a3pabOTKy CPEICTB M | IPOTrPaMMHBIE, apXUTEKTYPHO-TEXHUUECKUE U
IpodeccruonanbHble pasp Y cpen porp > ap yp
CHCTEM 3alLUThI CXEMOTCXHHYECKUE PEIICHHS KOMIIOHEHTOB
KOMIIETESHIIUH
uHpopManuu aBTOMATH3UPOBAHHBIX CHCTEM
aBTomarusupoBanHbix | [IK-11.B.1 BnageTs HaBbIKaMu pa3pabOTKU
CHCTEM IIPOrPaMMHOTO 06ECIICUCHHUS, TCXHHYECKUX
CpencTB, 0a3 TaHHBIX U KOMIIBIOTEPHBIX CETeH ¢
Y4eTOM TpeOOBaHHI 10 00ECIICYECHHIO 3AIUTHI
HH(OpMAUH
IK-12 Cnocoben I1K-12.B.1 BinaneTs HaBbIKAMH pa3pabOTKU
HPOBOJUTH CHHTE3 Habopa yciIoBuil U OrpaHUYEeHHH, HEOOXOTUMBIX
JIOTUYECKOMN CXEMBbI B 151 GYHKLIIMOHUPOBAHUS CXEMbl; HABBIKAMU
[podeccronansHbie o 2 dyHi P ?
6asuce BEIOPaHHOM OIHCAHHUS CXEMBI C HCIIOIB30BaHUEM
KOMIICTCHIIUH

TEXHOJIOTUYECKOM
OUOJIMOTEKU Ha
OCHOBE 3aIaHHBIX

pa3paboTaHHBIX OTPAaHUYCHHUH TapaMETPOB
TaKTOBBIX, BXOJIHBIX U BBIXOJHBIX CHTHAJIOB,
HaBBIKAMH pa3paboTKu TpeOoBaHUH K




BPEMEHHBIX U OT/JILHBIM ITYTSM WM IPYIIIaM IyTed
(uznueckux IIPOXOXKJICHNS CUTHAJIA

OTpaHUYCHHH C
HCIIOJIb30BaHHEM
CpelCTB
ABTOMAaTU3HPOBAHHOTO
IIPOCKTUPOBAHHUS

Bribop napameTpos (pa3mep Oydepos,
Ppa3psLAHOCTD U .T.1.) pyHKUMOHanbHOTro IP Gioka 7 7 18
KOHTpOJIIEpa BHEIIHEro nHTepdetica

2.  Mecro pucuumiyHe B ctpyktype OI1

JucuuruinHa MokeT 0a3MpoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS
MPU U3YYCHUH CICIYIOMINX JUCHHILIHH!

— «CXxeMOTeXHHKay,

— «MogenupoBaHue»,

— «Cetu DBM u TenekOMMYHHKALIAN.

3HaHUs, MOJyYEHHbIC MPH H3YYCHHH MaTepuana JAaHHOW JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOT'YT UCIOJIb30BATHCS IPU U3YYCHHUHU APYTUX JIUCLUUILINH.

3. OOBEM U TPYJOEMKOCTb TUCHIUILIHHBI
Jlanubie 00 o0meM 00beMe TUCHUILIMHBI, TPYAOSMKOCTH OTICIbHBIX BHIOB Y4YeOHOI
paboThI MO AUCLHUILIMHE (M pacipeeieHie 3TO! TPYA0EMKOCTH 110 CEMECTPaM) MPEACTABIICHbI B
TabuIe 2.

Tabnuia 2 — O6beM U TPYAOSMKOCTh TUCLHUIIIHHBI

TpyaoemMKocTh 1O
Bun yueGHoit paboThl Bceero ceMecTpam
Ne2
1 2 3

Oowasn mpyooemkocms OuUCYURIUHDL, 27 272
3E/ (4ac)
H3 nux uacoe npakmuueckoii n0020noeKu 17 17
Ayoumopnule 3auamus, BCETO 4ac. 34 34
B TOM YHCIIE:

nekiwmu (J1), (dac) 17 17

npaktiuyeckue/cemunapckue 3austust  (113),

(1ac)

naboparopusie pabotsi (JIP), (uac) 17 17

KypcoBoii mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac)
Camocmoamenvhas padoma, Bcero (dac) 38 38
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sxsamen (3auer, udd. 3au, | 3auer 3auer
DK3.*%)

.
IIpumedaHune:  kaHAMIATCKHUIT 9K3aMeH

4. ConepikaHHe IUCHUILTHBI
4.1. PacnpeneneHue TpyI0EMKOCTH AUCLHILUIMHBI 110 pa3/iesiaM U BUAM 3aHATHIL.
Pasnensl, TeMbI JUCUUILUTHHBI U UX TPYJOEMKOCTB IPHBEICHBI B TabuLe 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

O1eHKa COOTBETCTBUS XapaKTEPUCTHUK 3aJaHHON
CHK 1pebyembiM 3HaueHusiM. opmupoBanue

PEKOMEHIAaLUii 10 KOPPEKLUK CHCTEMHOTO ypoBHs| 10 10 20

CHK mst moctmkenust Tpe0yeMbIxX 3HAYCHHI

XapaKTEePUCTHK

Hroro B cemecTpe: 17 17 38
Uroro 17 0 17 0 38

4.2. CopepxaHue pa3aeioB U TeM JICKINOHHbIX 3aHATHH.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHSATHI NPUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aelioB M TEM JISKIIMOHHOTO UK

Howmep pasnena HasBaHue u comepxaHue pa3ziesioB M TeM JICKIIMOHHBIX 3aHATHI
Pazpnen 1 Br16op nmapamerpos (pa3mep OydepoB, pa3psiHOCTb | .T.J.)
¢dyHkunoHansHOro IP 6110ka KOHTpOJLIEpa BHEIIHETO
unHrepdeiica
Paszgen 2 OrneHKa COOTBETCTBUS XapaKTepucTuK 3agannoi CHK

TpebyeMbIM 3HaYeHUsIM. DOpMUpPOBaHUE PEKOMEH/IAIUH 110
Koppekiuu cucteMHoro yposHs CHK it noctmkeHus

Tpe6yeMLIX 3HAYCHUI XapaKTCPUCTUK

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUS
TeMbl NpaKTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh ITPUBE/ICHBI B TA0IHILIE 5.

Tabauua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTh

W3 Hux Ne
Ne | Tewmsl npaktuueckux | Popmbl NpakTUYECKUX | TpPyAOeMKOCTh, |MPAaKTUYECKOH |pa3aena
/i 3aHATHH 3aHATHH (gac) IIOJITOTOBKH, | AUCLUI

(aac) JIUHBI

YueOHbIM IIaHOM HE MPESYCMOTPEHO

Bceero

4.4. JlaGopaTopHble 3aHATUSL
TeMmbl 1ab0paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh [IPUBEICHBI B Ta0IHILIE 6.

Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYJOEMKOCTb

Jlexkuuun | T13 ‘ JIP ‘ KII CPC
Paszenbl, TeMbI IUCHUTIIUHBI (uac) (C3) (4ac) (gac) | (4ac)
Cemectp 2

W3 Hux Ne
Ne HaunmMeHoBaHue 1a00paTopHBIX padboT Tpynoemkocts, | mpakTieckoii | pasiena
/o (uac) MOJrOTOBKHU, | JAUCLHMI
(4ac) JIVHBI
Cemectp 2
1 | IlpoexTupoBanue ¢pyHKIMOHAIBHOTO [P 4 1

0JI0Ka KOHTpOJIepa BHEIIHET0 HHTepdeiica ¢
3aJaHHOM (PyHKIMOHAIBHOCTHIO U 33 JaHHBIM
CTaH/IaPTOM KOMMYHHKAIIIOHHON CUCTEMBI

2 | IIpoektupoBanue ¢pyHKIHOHANBEHOTO [P 4 1




0JI0Ka aBTOMAaTa BRIYHCIUTENS C 3aaHHON
(hyHKIIMOHATIBHOCTBIO U 33 JAHHBIM
CTaHJIAPTOM KOMMYHHUKAIIHOHHOH CHCTEMBI

Babax [u gp.]. - M. : JOADKA-XXI, 2008. - 224
C. : puc., Tabi.

3 | IlpoexrupoBanue (GyHKIMOHANBEHOTO [P 3 1
6710Ka KOMMYHHKAI[HOHHOH CUCTEMBI,
COOTBETCTBYIOILETO 3aJaHHOMY CTaHJapTy

004.4 B59

OcHosb! s3bika VHDL [Tekct] : Monorpadus /
I1. H.bubwuio. - M. : Conon-P, 2000. - 200 c.

4 | ®opmuposanue CuK Ha 6a3e IP-610K0B, 3 2
CIPOCKTHPOBAHHBIX B IIPEbIIYIIHX
11a00paTOpHBIX paboTax

5 | Pa3paboTka TeCcTOB [UIsl CIIPOSKTUPOBAHHOM 3 2
CuK

004.4(075)
C 89

S3pik VHDL nst mpoeKTUpoBaHys CHCTEM Ha
CBUC [Tekcr] : yuebnoe nocodue / E.
A.Cysoposa, 1O. E.llleiinun ; C.-Iletepd. roc.
VH-T a3pokocM. ipudopoctpoenus. - CI16.: U3a-
Bo 'VAIIL, 2001. - 211 c.

60

Bceero 17

4.5. KypcoBoe IpOeKTHPOBaHHE/ BBHIIOIHEHUE KypCOBOil pabOThI
Y4eOHBIM IUIAHOM HE IPETyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst
Buzpl camocTosTenbHOM paboThI U ee TPYA0EMKOCTh NPUBEICHBI B Ta0IHILIE 7.

Tabnua 7 — Bumsl caMoCTOsITENbHON pabOThI M €€ TPYJO0SeMKOCTh

004.4 C 89

IIpoekTHpOBaHHE CHCTEM Ha KPHCTAJLIE C
texHosnorusimu 2.5D u 3D [Tekcr] : yueOHOE
mocobue / E. A. CyBoposa ; C.-Ilerep0. roc. yH-
T a3pokocM. npubopoctpoenus. - CII6. : U3a-Bo
I'YAIL 2014. - 64 c.

35

IpoextupoBanue nudpposex cucteM Ha VHDL.
Cysoposa E.A., llleitnun 10.E. BXB-
IetepOypr, 2003, - 576 c.

IIpoextupoBanue BUC knacca "Cuctema Ha
Kkpuctauie'": yauebHoe nocobue aist By3oB / 1O.
. bouapos [u ap.]. - Mocksa: MU®U, 2008. -
188 c.

VYpapieHue TeXHUYECKUM YPOBHEM
BBICOKOMHTEIPUPOBAHHBIX IEKTPOHHBIX CUCTEM
(Hay4YHO-TEXHOJIOTHYECKHUE TPOOIEMBI U
acriekthl pa3Butus) / A.C.Komapos,
J.B.Kpanyxun, E.M.Ilynerus. - M.:
Texnocdepa, 2014. - 239 c. - (Mup
paauosnekrponuky; XVII-25).

7. TlepeyeHb EKTPOHHBIX 00PA30BATENIBHBIX PECYPCOB
nH(POPMALOHHO-TEIEKOMMYHUKAIIMOHHOM ceT «HTepHEeT»

. Bcero, | Cemectp 2,
Bun camocrosiTensHON padoThI
qac qac
1 2 3
H3yuenue TeopeTHiecKoro MaTepuaia
15 15
quctuuiaael (TO)
Kypcosoe npoekruposanue (KI1, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO 15 15
ycnieaemoctH (TKY)
Jomaninee 3aganue (J13)
Kontposbabie pabotst 3a0unnkoB (KP3)
IToaroroBka K MpoOMEKyTOUHOM ] ]
arrectaiuu (I1A)
Bcero: 38 38

IIepeuenn 9JIEKTPOHHBIX

00pa3oBaTeNbHBIX pecypcoB

HMHPOPMAIIMOHHO-

TC.]'ICKOMMyHPIKaHPIOHHOﬁ CECTH ((I/IHTepHCT», HCO6XOZII/IMI)IX JJIs1 OCBOCHHs AJHUCHUIIIHHBI

npuBeieH B Tabmuie 9.

Tabmuna 9 — IlepeueHb 9JIEKTPOHHBIX O00pa30BaTENbHBIX PECYpCOB HH(MOPMALOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTtn «HTepHeT»

URL apgpec Haumenosanue
http://allhdl.ru/vhdl.php AlIHDL — VHDL — s13bIK OnucaHMsl annaparypsl

5. IlepedeHb y4eOHO-METOANYECKOTO 00ECICUeHHs
JUISL CAMOCTOSTENBbHOM pabOThI 00YYarOIINXCS IO UCUHUILIHHE (MOYJIIO)
Y4eOHO-MeTOANYECKHEe MaTepHalbl Ui CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B
ma. 7-11.

6. IlepedeHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIA
IlepeueHp neyaTHBIX M AIEKTPOHHBIX YU€OHBIX U3AaHUN IPUBEICH B Tabnuie 8.
Tabnuia 8— [lepeueHp MeYATHBIX M JICKTPOHHBIX YUeOHBIX H3IaHHUI

http://www.vhdl.org/

EDA Industry Working Groups

http://allhdl.ru/pdf/ieee_manual.pdf

1076 IEEE Standard VHDL Language Reference Manual

KonuuecTBo 3k3eMILIsSIpoB B
Mudp/ Oubnmoreke
URL azpec Bubmuorpaduueckas ccpuika (KPOME AIEKTPOHHRIX

9K3EMILBIPOB)

8. IlepeyeHb HHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUN
00pa30BaTeILHOrO MPOLIECCa MO TUCLMILTHHE.
IepeueHsb MCIONB3YEMOro NPOrpaMMHOro obecreueHus npeacTasieH B Tabauue 10.

Tabauua 10— ITepeueHb IPOrpaMMHOIo 00eCIeueHus!

Ne /it

HaumenoBanue

He npeaycmotpeno

004.4 V57 | VHDL [Tekcr]: cnpaBouHOe mocobue 1mo 1
OCHOBaM si3bIKa : yuebHoe nocobue / B. I1.




8.2. IlepeueHn HMH()OPMAIMOHHO-CIIPAaBOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYILECTBICHHN 00Pa30BaTEILHOTO MPOIIECCa M0 JUCIUIITHHE

Ilepedenp HCHONB3yeMBIX HMH(POPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Ta6nuua 11— IlepeueHp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

— BJIQJICET CUCTEMOM CrICHHUAJIM3UPOBAHHBIX TOHSITHH.

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocraB  MaTepHalbHO-TEXHMYECKOW  0a3bl, HEOOXOMUMOW ISl  OCYIICCTBICHHUS
00pazoBaTeNbHOrO Mpolecca 1o AUCIHUIUIMHE, PEJCTaBlIeH B Tadaunel2.

Tabnuua 12 — CocraB MaTepuaibHO-TEXHUYECKOW 0a3bl

— o0yuaroluiicss yCBOMI TOJIBKO OCHOBHOH IPOrpaMMHBIA Marepuall,
[0 CYLIECTBY W3JIaraeT €ro, ONMpasCh Ha 3HAHHMSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIyCKaeT HECYILECTBEHHBIE OLIMOKU U HETOYHOCTY;

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropun
/o MaTepHaIbHO-TEXHHYECKON 0a3bl (Ipr HEOOXOIMMOCTH )

1 | Cneumanu3upoBaHHbBIA KOMIIBIOTEPHBII KI1acc

«YZIOBJICTBOPHUTEIILHOY .
— HCTIBITBIBAET 3aTPYJHEHMS B NPAKTHYECKOM NPUMEHEHMH 3HAHMI
«3AUTEHO»

HaIpaBJICHUS;
— c1ab0 apryMeHTHPYeT Hay4HbIE TTOJI0KESHUS;
— 3aTpyAHsieTcs B (pOpMyJIMPOBAHUU BBIBOZOB U 0000IIEHUIA;
— YaCTUYHO BJIAJICET CUCTEMOI CIELMATU3UPOBAHHbBIX MTOHSITHH.
— oOyyaronuiicss He YCBOWJ 3HAYMTEIBHOH 4YacTH MPOrPaMMHOIO
Marepuaa;
— JOIyCKaeT  CyLIeCTBEHHble  OMMOKM M  HETOYHOCTH  IIpU

«HEYIOBJIETBOPUTEIILHO .
paccMOTpeHUH npobJieM B KOHKPETHOM HalpaBJIeHHH;

«HE 3aYTEHO»

— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHPOBATh HayYHbIC MTOJIOKCHIS;
— He OpMyNIHpPYET BEIBOAOB U 0000IICHHH.

10. OueHouHble cpeCcTBa Ui NPOBEACHHUS TPOMEKYTOUHOM aTTeCcTalluu
10.1. CocraB OLCHOYHBIX CPEACTBUIA IPOBEJICHUS HPOMEKYTOYHOM AaTTECTALMH
00y4aroIMXCcs 0 JUCHUIUIMHE TPUBeIeH B Tabmuie 13.
Tabmuna 13 — CocTaB OLIGHOUHBIX CPEJICTB [UIsl NPOBEJICHHS IIPOMEXYTOUHOM aTTecTaluu

10.3. TumoBsle KOHTPOJIbHBIE 33aHUS UM UHBIE MaTepHabl.
Bormpocs! (3aaun) a1t 3Kk3aMeHa NpeJcTaBieHsl B Tabumune 15.
Tabmuma 15 — Borpocs! (3aaun) aist 9K3aMeHa

Ne /i IlepedeHb BONPOcoB (3a1a4) isi IK3aMeHa

Bun npoMexyTO4HOIl aTTecTaiu ITepeueHb OLIEHOUHBIX CPEIACTB

V4eOHbIM IIIAHOM HE IPEAYyCMOTPEHO

3auer Crrcok BOmpocoB

10.2. B kauectBe KpUTEpHEB OLIEHKM YPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIMH OOYYAaOIINMHUCS TPUMEHSICTCS 5-0auibHasi IIKana OLUEHKH CHOPMHUPOBAHHOCTH
KOMIIETCHIIMH, KOTOopasi mpuBeeHa B Tabnuiie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-0ayutbHast  mKana — MOAYJbHO-PEHTMHIOBOM ~ CHCTEMbl  YHHBEpCHTETa,  IpaBHia
HCIOIB30BaHUs KOTOPOif, YCTAHOBJICHBI COOTBETCTBYIONIIUM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu orieHKH ypoBHS c()OPMUPOBAHHOCTH KOMIICTCHITHI

Bomnpocs! (3agaun) 1is 3aueta / qudd. 3adera npeacTaBiaeHsl B Tadmune 16.
Tabnuia 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

OreHKa KOMITIETEHIIMN

XapaxrepucTrka chOpPMUPOBAHHBIX KOMIICTCHIIHIA
5-OajuibHast IIKaia pAKTep bop

— oOyuaromuiics IyOOKO M BCECTOPOHHE YCBOMJ IIPOrpaMMHBII
Matepuan;

— YBEPEHHO, JIOTHYHO, [OCJIEJ0BATEIbHO U IPAMOTHO €r0 U3J1araer;

— ONMpasCh Ha 3HAHUA OCHOBHOH M IONONHUTEIBHOH JHTEPaTypBl,
TECHO NPHBA3BIBAET YCBOCHHbIE HAYUYHBIE MOJOXKEHHUS C MPAKTHYECKON
IesATeTbHOCTHIO HAIIPaBICHNU;

— yMeJ10 000CHOBBIBAET U apryMEHTHPYET BbIBUraeMble UM HJIEH;

— JIENIAaeT BLIBOJILI U 0000IEHNS;

— cBOOO/IHO BIafeeT CUCTEMOH CHEIMATN3HPOBAHHBIX MOHATHH.

«OTJIMYHO»)
«3a4YTCHO»

— o0y4arouiicss TBEP0 YCBOKMJI MPOrPAMMHBII MaTtepuall, FpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHS OCHOBHOM
JIATEPATYPBI;

«XOPOLLIO» — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

«3AYTEHO» — YBS3BIBAET YCBOCHHBIE 3HAHUS C TMPAKTHYECKON JAESITEIBHOCTHIO
HAIpaBJICHUS;

— apryMEHTHPYET HayuHbIC TOJ0KCHUS;

— JIENIAET BLIBOJIbI M 0000IIEHNS;

Ne i/t Iepeuens Bonpocos (3amay) st 3auera / qud¢. 3auera Kon
HHJHMKATOpa
1 Opranusanus npoiecca IpoeKTUPOBaHus, sTanbl paspadorkn | [TK-10.3.1
npoekra CHK IK-10.B.1
2 3anauu, BO3HUKAIOLIME IIPH pa3paboTKe CeTH-Ha-KpUCTalle MK-11.3.1
(obmast uadopmarrs) MK-11.V.1
3 THUIOBBIE BO3MOKHOCTH MO PEKOHPHIYPAIINH, XapaKTEPHBIE IK-11.B.1
JUIsl BHYTPUKPUCTAJIBHBIX CTAHIAPTOB IK-12.B.1
4 [onsTue cetu-Ha-Kpucrayuie. [IpuanHbl BOSHUKHOBEHUSI
5 THITBI TOBTOPHO MCIONIB3YEMbIX KOMITOHEHTOB (soft, firm u
hard)
6 BapHaHThl KOHBEWEpHU3alluu XapaKTepHbIe IJIs
BHYTPHUKPUCTAJIbHBIX IIHH
7 Crnioco0bl yckopeHust mporiecca paspadorku CHK
8 JleficTBYS1, BBITIOJIHSAEMBIE B X0/I€ TJI00aIbHOTO IITAHUMPOBAHHUS
KpHCTaJLIa
9 [InaHupoBaHUe CETH MUTAHUSI NPH (PU3NUYSCKOM CHHTE3E
10 [NpaBuiia pa3MeleHUs] BHEIIHUX KOHTAKTOB
11 crierrduka JUHUAN cOpoca
12 cnenu(uKa JIMHAN MUTaHKs/3a3eMIICHUS
13 Tunbl TMHAN CBSI3U 10 JUIMHE, 10 HA3HAYCHHUIO
14 SI3bIKM OMMCaHUs annapaTypbl, 00JaCTH UX PHUMEHECHHUSI

Ilepeuenp TeM Ui KypCOBOTO IPOCKTUPOBAHMS/BBHIIOIHEHHUS KypCOBOH paboThI
IIpeACTaBIIeHbI B Tabuie 17.




Ta6auua 17 — IlepedeHb TeM JJisl KypCOBOTO NPOSKTUPOBAHHUS/BBIIIOJIHEHHS KYPCOBOW pabOThI

No /i [puMepHSIii epedeHb TeM ISl KypCOBOTO NPOSKTUPOBAHUS/BBIIOIHEHHS
B KYpCOBOM paboThI
YueGHBIM [UIaHOM He IPEyCMOTPEHO
Bompocel Ui MPOBEICHMST HPOMEKYTOYHOW aTTeCTallid B BHAEC TECTHPOBAHUS

npeJicTaBiIeHb! B Taduie 18.

Tabnuua 18 — [IpumepHsIii nepedeHb BOMPOCOB VISl TECTOB

A) ®uzuyeckuit CUHTES.

B) Paspa6orka RTL-onucanmus.

C) Bpemennoii ananus.

D) Kommnumsinus au3aiina

E) Jlormueckuii cunres.

F) 3arpyska 6uroBoro notoka B FPGA.

Ne i/

[IpumMepHBIii IepevdeHb BOIIPOCOB ISl TECTOB

Kon
HMHJMKATOpa

[IpoBeaute cpaBHuTenbHbIH ananu3 mexay ASIC (Application-Specific
Integrated Circuit) u FPGA (Field Programmable Gate Array) ¢ Touku
3pEHUS UX HPEUMYILIECTB M HEAOCTATKOB ISl PA3JINYHbBIX IPHMCHEHHUIA.
YxkaxuTe, B Kakux Cllydasx npearnouruTensHee ucnonb3osath ASIC, a B
kakux — FPGA.

Kaxue s13b1kn onucanus annaparypsl (HDL) 06b14HO ncnons3ytoTes
JUTSE pa3paboTKu [U(POBBIX HHTETPATBHBIX CXeM?

o C+tulava

e Verilogu VHDL

e Python u MATLAB

e HTML u CSS

Kakwue n3 nepedncieHHbIX HIKE TEXHOIOTHHI SIBISFOTCS KITFOUEBBIMU
JUTS CO3/IaHUsI BEIYMCIINTEIBHBIX NH()OPMALIMOHHBIX CUCTEM U
KOMMYHUKALHOHHOT0 000opynoBaHus Ha 06asze FPGA nmmn ASIC?

e Jlormueckuii cuHTe3
TexHOIOruM HCKYCCTBEHHOI'O MHTEIIIIEKTA
CucTeMmsl ynpasieHus 0a3aMu JaHHBIX
IIporpammupoBaHue Ha S3bIKaxX BBICOKOT'O YPOBHS
[IporpammuOe obecriedeHue sl yIpaBiIeH s TPOSKTAMU
Ormucanne RTL monenu cuctemsl
e OmnepanioHHBIE CUCTEMBI PEaIbHOTO BPEMEHH
o Dusnyeckui CUHTE3

YcTaHOBHTE COOTBETCTBUE MEKAY MPUHIUIIAMY (DyHKIIMOHUPOBAHUS
BBIYHCIIUTEIbHBIX HHQOPMAIIMOHHBIX CHCTEM M HX OIHCAHUEM.
[puanun

A. Lentpanu3zauus

b. leuentpanuzanus

B. Uepapxust

I'. MonynbHOCTB

J1. OTKpBITOCTH

E. MacmrabupyemocTsb

Onucanue

1. Pacmipenenenue GpyHKIMI U pECYPCOB MEXY HECKOIBKHMHU
YCTPOMCTBAMH WIIN Y3JIaMHU.

2. KonuenTpauus QyHKIMI U pecypcoB B OZTHOM MECTe.

3. YropsoueHue 3IeMEHTOB CUCTEMBI 10 YPOBHSAM B 3aBUCUMOCTH OT
MX 3HAYUMOCTH WJIU CII0KHOCTH.

4. PazneneHue cuCTeMbl Ha OT/IEIIbHBIE OJIOKH MIIM MOJYJIH JJIs
YIpPOILEHHs pa3paboTKU, TECTUPOBAHUS U 00CITYKHBAHHUSI.

5. Bo3aMOXHOCTB pactnpeHns: PyHKIMOHAIBHOCTH CUCTEMBI 33 CUET
J00aBIICHUS HOBBIX MOJyJIei MIIH KOMIIOHEHTOB.

6. CiocoOHOCTB CHCTEMBI /IaITHPOBATHCS K YBEITMUEHHIO HArpy3ku 0e3
IIOTEPH MIPOU3BOIUTEIBHOCTH.

YcTaHoBuTE MOCIEA0BATEILHOCTD TNIPEAJIOKCHHBIX 3TAIIOB CUHTE3a
FPGA.

IK-10.3.1
IIK-10.B.1
MK-11.3.1
MK-11.V.1
IK-11.B.1
IK-12.B.1

Uro He siBnsieTcst 3HaYeHueM tuna std_logic?
«’
9
‘A’
‘w

BribepuTe Bee mpaBUIIbHBIC OTBETHI U3 IPEJIOKSHHBIX BADHAHTOB,
OOBSICHSIOLINE TPUIMHBI BOSHUKHOBEHUS IIOHATHS «CETh-HA-KPUCTAILIE)
(NoC).

[puuuns: Bo3HukHOBeHUST NoC:

A) YBenuueHune CI0KHOCTH CUCTEM Ha KpHCTaJLIe.

B) Poct uncna siiep B MHOTOSIACPHBIX MTPOLIECCOPAX.

C) YMeHbIIeHHEe KOJIMYECTBA SAep B MHOTOSIIEPHBIX IPOLIECCOPAX.

D) YBenuuenne 00bEMOB nepejaBaeMbIX TAaHHBIX MEXKIY
KOMIIOHEHTaMH CHCTEMBI.

E) HeobxomumocTs obecrieueH st TMOKOCTH U MacIITa0HPyeMOCTH
CHCTEM.

F) HeorpannueHHOCTb IMHHOM apXUTEKTYPBbI, [UIs TOAKIIOYSHHE HOBBIX
0JI0KOB.

CormocraBbTe TUI KOH(IMKTA U CUTYALUIO €0 BOSHUKHOBEHHS
Tun xoH}uMKTA:
A. KoHGIHUKT 10 JaHHBIM
B. CrpykTypHBIi KOHQIUKT
C. KoH(}IMKT IO ynpaBlIeHUIO
Ornucanue:
1. VYcnoBue s cneayromeid KOMaHIbl YCIOBHOTO Iiepexo/ia el He
BBIYMCIICHO MPeIbLAYyLICi KOMaHI0M.
2. Ha xoHBeiiepe 0THOBPEMEHHO HAXOIATCS JABE KOMAaHIbI, IPUIEM
BTOpasi KOMaH/ia 3aBUCUT OT pe3yJIbTaTa BBIIIOJIHEHUS [IEPBOH.
3. JIByM KOMaHJaM Ha KOHBeHepe OJHOBPEMEHHO HY)KEH JIOCTYI K
OJTHOMY M TOMY K€ OJIOKY OJTHOIIOPTOBOMY OJIOKY MAaMSITH.

Vkaxkute U3 NpeyIOKeHHbIX BApUAHTOB IPABHIIbHYIO
HOCJIEJI0BATEIbHOCTh ITAIIOB KOHBEHepa

A) 3anuce pe3synbrara.

B) Jemndpanns nHCTpyKIHH.

C) BbiGopka HHCTPYKIHH.

D) BeinonHeHue KOMaHIbI.

E) Beibopka onepaHios.

10.

OnuumTe KoHUenu cetu-Ha-kpucramie (Network-on-Chip, NoC.)

11.

Kaxkoii meton co3nanne RTL onucanus sBisercs Hauboiiee
3¢ dexTUBHBIM JUIs pa3padoTku npoekra nox FPGA.
A. Mcnonb30BaHUE HU3KOYPOBHEBBIX A3bIKOB IIPOrpaMMHUPOBAHHS




B. Pa3paboTka CXeMOTEXHHKH ILIATHI C TIOMOLIBIO GA30BbIX JIOTHYECKHX
JJIEMEHTOB.

C. Ucnone3zoBanne HDL(Hardware Description Language). si3p1k0B.

D. He o/iuH 13 IEpEYHCIICHHBIX.

Jlns puzudeckoro cuHtesa norudeckoii cxemsl st FPGA Heo6xomumo
BBIMIOJIHUTD CJIE/YIOLINE [IarH:

1. Paspaborka RTL-onucanus na HDL si3bike.

2. Cunre3 RTL-onucanus ¢ UCIIOJIB30BaHUEM CHHTE3aTOPA.

3. Pa3sMmenieHue M TpacCHpOBKa MOJYYEHHOW CXEMbl Ha KpUCTaJLIe

FPGA.

4. 3arpyska koHdurypanuu B FPGA.

5. TectupoBanue u Bepuukanus paboThl CXEMBI.
Kaxue 13 9THX 11aroB SBISIOTCS 00s13aTENbHBIMU ISl YCIIEIIHOTO
cuHTe3a Jormueckoi cxemsl st FPGA?

12.

CorocTaBbTe TUIBI O'PAHUYEHHH € X OIMCAHUEM IPH JIOTHYECKOM
cuntese ASIC u FPGA.
Tun orpanuyeHus:

1. OrpanuyeHue 1o ObICTPOJEHCTBHIO

2. OrpaHuyeHHe SHEPrONOTPEOICHHS

3. OrpaHuueHue MmiomaIn
13. OnucaHue napamerpa OrpaHHYEHHs:
. MakcumanpHbIi pa3Mep CXeMbl Ha KpUCTaJlIe
MakcuMalbHO JIOIMyCTHMas 3a/IepiKKa Ha BXOaX.
MakcumainbHOe NOTpebIeHHe SHEPIUU CXEMOI
. MakcumanpHO 10MmycTHMAast 3a1ePKKa Ha BBIXOJAX
JITMTENBHOCTD IEPHO/A CUTHATIA TAKTUPOBAHUSL.
Kosnuectso CLB (mmu LUT)

MmO ® >

YcraHOBHUTE NPABUIIBHYIO TTOCIIEI0BATEIBHOCTD ACHCTBUIT TIpH
apOHuTpaxe 0CTyNa K IWHE JaHHBIX Ha Kpuctauie FPGA.
IMocnenoBarenbHOCTS:

A) Onpenenenne mobeauTens apouTpaka.

14. C) Oxuganue 0cBOOOXK/ICHHUS IIIHHBI.
D) Ilogaua 3anpoca Ha apOUTpaxK.
E) OcBoOoskaeHNE MUHBI MPOUTPABIIAM Y3JIOM.
F) llepenaua 1aHHBIX Yepes3 IIUHY.
15. OOBsICHUTE MOHATHE NPOEKTHOM HOpMBI TpH nponsBocTBe CBUC

(cBepx00IbLINX MHTETPAJILHBIX CXEM).

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYarOIIMXCS 3a0YHON (HOPMBI
00y4eHus, Ipe/IcTaBIeHb! B Tabuue 19.

Tabnuia 19 — [lepeueHb KOHTPOIBHBIX PaOOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PadOT

He npenycmotpeHo

10.4. Meronnueckue  Marepuajbl,  ONpPEACTSAIOIIME  MIPOLEAYpbl  OLEHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLIIMX OTambl (OPMUPOBAaHMS KOMIICTCHIMH, COJIepKarcs B
JIOKAJIbHBIX HOPMAaTHBHBIX akTax [ YAII, permaMeHTHPYIOIMX TOPSJOK H MPOLEeIypy
MPOBEJICHUSI TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00Y4YaroInXCs
I'YAIL

11. Meroauueckue yKa3zaHus i 00y4aroMXCsl 0 OCBOCHUIO TUCLIUILIHHBI

11.1. Meronuueckne ykazaHus s OOYYAarOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuana

OCHOBHOE Ha3HAauCHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOIHOE, CHCTEMHOE,
riiy0OKOoe W SICHOE H3JIOKEeHHE ydeOHOro marepuaia. HasHaueHue COBpPEMEHHOH JEKIHU B
paMKax AMCLUMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO MO TEME, a B OCBOCHHHU
(yHIaMeHTanpHBIX MPOOJIEM AWUCHUIUIMHBL, METOIOB HAYYHOTO TMO3HAHWS, HOBEHIIMX
JIOCTIDKCHUI Hay4HOH MbIciau. B yueOHOM mpoliecce JeKUUs BBIIONHSIET METOI0JOIMYECKYIO,
OpraHU3alHOHHYI0 U HHOOPMAUMOHHYIO (QyHKIWH. JISKIHs pacKkpblBacT MOHITHHHBIN armapat
KOHKPETHOW 007acTH 3HaHus, ¢€ MpOoOJeMbl, JAeT LEIbHOE MPEACTABICHHE O AUCIHUILTHHE,
[I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUIMHAMHU.

[Inanupyemble pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMICS JICKIIMOHHOTO MaTepuaia;

— TOJNyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSA3AaHHBIX 3HAaHWH, YpPOBEHb
KOTOPBIX OTIPEIEeNSIeTCs eJIeBOM YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— TOJIyYeHHE OTBITAa TBOPUECKOIN PabOThI COBMECTHO C MPEIOAaBaATENIEM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KadyecTB, JIIOOBHM K IpEeaMeTy |
CaMOCTOSITEIFHOTO TBOPYECKOTO MBIIILICHHSI.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JJIsl CAMOCTOSITEIILHOM paboThI;

— TOJNydYeHHWEe 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH WM TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHs HA OJMKANILINE TOMBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJABHBIC MBICTH U
MOJIOKEHHS, TPUXOIUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH HMX B  Pa3IMYHBIX
(hopMynupoBKax);

— MOJIyYeHHE TOYHOTO NOHMMAaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSATHH.

JlekMOHHBIE ~MaTepuad MOXET CONMPOBOXKAATHCS JIEMOHCTpalUed CilaloB U
WCIIOJIb30BaHUEM PA3[AaTOYHOrO Marepualia MpH TMPOBEICHUH KOPOTKHX JUCKyCCHH 00
O0COOCHHOCTSIX TPUMEHECHHUS OTACIBHBIX TEMATHK TI0 JUCIUILTHHE.

CrIpyKTypa IpeaoCcTaBaeH s JIEKIIMOHHOTO MaTepHaia:

— H3nosxeHne NEKIMOHHOTO MaTeprala B BHJE MPE3CHTAIIHI;

— OcBOEHHUE TEOPETHIECKOTO MaTepHaa;

— PaccMmoTpeHne KOHKPETHBIX IPUMEPOB 110 NPOWACHHOMY MaTepHay.

11.2. Meroauueckue ykasaHusl Ui OOy4arOLIMXCs IO BBIMOJHEHHIO J1a00paTOPHBIX
pabor

B xone BhImONHEHHS 1a0OpaTOPHBIX pabOT OOydYaroIIMiics [TODKeH YIIyOuTh W
3aKpenuTh 3HAHMS, NMPAKTHYECKUE HAaBBIKM, OBJIAJETh COBPEMEHHONH METOJUKOW M TEXHHKOU
IKCIICPUMEHTa B COOTBETCTBHUHM C KBAIH(HMKAIMOHHON XapaKTEPUCTUKOH 00ydaromerocs.
Beinonuaenne 1ab0paTopHBIX PabOT COCTOHMT W3 IKCICPHUMEHTATbHO-PAKTHYECKOM, pacyeTHO-
AQHAJIMTUYECKOM YacTell M KOHTPOJIBHBIX MEPOIPUSTHI.

BeimonHenne 1a0opaTopHBIX paboT 00ydaromMMCs SBISIETCS HEOTHEMJIEMOHW YacThIO
N3Y4EHHS] JAUCLUIUIMHBI, ONpeNeIseMOd y4yeOHbIM IIJIAHOM, M OTHOCHTCS K CpEICTBaM,
00€eCcreYnBAaIOIIIM PELICHHE CIISYIONMX OCHOBHBIX 331a4 00y4aloIerocs:

— TpUOOpeTeHHE HAaBBIKOB HCCIIEJOBAHUS IIPOLECCOB, SBICHMH U OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOI AUCUUIIINHEL

— 3aKpeIuICHHE, Pa3BUTHE M JCTAJIHM3ALMs TCOPETUYECKHX 3HAHWH, INOJTYYEHHBIX Ha
JIEKLHAX;

— TNOJyueHHe HOBOW MH(OPMAIMHU MO U3y4aeMON JUCIHUILIMHE;

— npuoOpeTeHHe  HAaBBIKOB  CaMOCTOSATENIBHOM  paboTBl ¢ J1a0OpaTOpHBIM
0bopyoBaHHEeM 1 IPUOOPaMHU.

3ajnanue u TpeOOBaHMUS K IPOBEJICHUIO Ja00PAaTOPHBIX PaboT



— Kaxpnas JIP BeimonHseTcs 1O 3aJaHuIo, CHOPMHUPOBAHHOMY CTYACHTOM IOJ
PYKOBOJCTBOM ITPENOAABATEINS;

— B 3aganuu 10mkHO OBITE 4eTKO chopMyIMpOBaHa 3aj1a4a, BelnoiaHsemas B JIP;

— JIP nomKHa BBIIOJIHATHCS HA OCHOBE MOJTyYEHHBIX TEOPETUUECKUX 3HAHUI,

— Brmonnenne JIP 10mKHO OCyIIECTBAATHCS HA OCHOBE METOAMUYECKUX yKa3aHWH,
MPE/IOCTaBIISIEMBIX MIPEIOIaBaTeNIeM;

— JIP nmomxHa BBINOJHATECS B CICHHMAIN3UPOBAHHOM KOMIIBIOTEPHOM Kilacce |
MOXeET OBITh JopabOTaHa CTYyIEHTOM B JOMAIIHUX YCJIOBHSX, €CIIH IO3BOJISCT
T10;

CrpykTypa u ¢opMa oT4eTa 0 J1abopaToOpHOit padbore
— TlocraHoBKka 3anauu;
— CodopMupoBaHHOE CTY/ICHTOM 3a/IaHHE;
— CozeprkaHue 3TaIoB BBIIOIHEHHUS;
— O6ocHOBaHHKE MOTYYECHHOTO pe3yIbTaTa (BBIBO/);
Jist maGopaTopHbIX pabOT CTYIEHT IOJDKEH HPOJEMOHCTPHPOBATH IPEHNOAABATENIO
paboTy Mozienn 1 OTBETUTH Ha BCE BONIPOCHI [0 HICXOAHOMY KOIY.

TpeboBanus K 0HOPMIICHHUIO OTYETA O JIAOOPATOPHOH padoTe

— Jlaboparopnas pabora (JIP) npenocrasnsieTcss B Ie4aTHOM BUJE U MOJIUCAHHAS
CTYICHTOM;

— JIP nmomkHa COOTBETCTBOBATH CTPYKTYpe U (hopMe oTdera, MPEACTaBICHHOM
BBIIIIE;

— JIP momxua mmeth TUTydbHBIN mucT (COCT 7.32-2001 m3manmst 2008 roma) c
Ha3BaHUEM M MOAIMHUCHIO CTYICHTa, KOTOPBIi ee cienan u opopmu,

— Crynment nomkeH 3amututh JIP. OTMeTka o 3ammTe AODKHA HAXOAWUTHCS Ha
THUTYJILHOM JIUCTE BMECTE C MOAIKICHIO MPETOIaBaTelIsl.

11.3. Meroauueckue yka3aHusi Jyisi 00y4aroLUIuXCs M0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xoae BBIMONHEHUS! CAMOCTOSATEIBHONW PaOOTHI, OOYUYArOIIMICS BBIMONHSAET PaboTy IO
3alaHUI0 M IIPH METOJUYECKOM PYKOBOACTBE IpenojaBatess, HO 0e3 ero HemocpeiACTBEHHOro
y4acTusl.

B mporiecce BBIMONHEHUST CAMOCTOSTENBHON PaboThl, y 00ydaromerocsi hopMupyercs
Lenecoo0pasHoe IIIaHUPOBaHUE Paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BMBATh yMEHUs
1 HaBBIKM B YCBOCHHM M CHCTEMATH3al[MU NPUOOPETaeMbIX 3HAHUM, 0OECleYyrBaeT BBICOKHUIA
YPOBEHb YCHEBAEMOCTH B MepHOJ OOy4eHHMS, MOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
po(heCcCHOHANIBHOTO YPOBHSI.

MeTroanuecKUMH ~ MaTepuajaMH,  HalpapisSIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4aroUMxcs, SBISIOTCS:

—  y4eOHO-METOANYECKUH MaTepual o JUCLHUILIMHE;

—  CIIHCOK JIUTEPATypbl, PEIOCTABICHHBIN MPEoJaBaTelIeM.

11.4. Meroauueckue ykasaHus Uil 00yYalOIUIMXCs MO MPOXOMKICHUIO MTPOMEIKYTOUHOM
aTTeCTALWH.

Ilpomexyrounast ~ arrectauusi  OOy4YarOLIMXCsS — MPEAyCMAaTPHBAeT  OLICHWBAHHE
MPOMEXKYTOYHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00y4YeHHs 1O qucuuiuinHe. OHa BKIIOYAET B
ce0st:

—  3a4eT — 9T0 (opMa OLEHKH 3HAHUH, MOJYUYEHHBIX O0YYAIOIMUMCS B XOJI€ M3yUYeHUs
y4eOHON TUCUMILTHHBI B LIEJIOM WM MPOMEKYTOUYHAS (110 OKOHYAHHH CEMECTpPa) OLICHKA 3HAHUI

06y‘IaIOHII/IMCH 10 OTACJIBHBIM pa3jiejiaM NUCHUIUIUHBI C ATTECTAIIMOHHON OIIEHKON «3auTEHO»
WA «HE 3aYTCHO».



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL
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