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1. EJH M 3AJIAYU JUCHUTTJIUHBI

1.1. Heaun 1ucuMmJIvHbI

[enb u3ydyeHUs: TUCUUILIMHBI: TEOPETUUYECKasl U MPAKTUYECKash MOATOTOBKA
CIEHUAIIUCTOB B 00JIACTH TPOECKTUPOBAHUS TPOTPAMMHO-AIIMAPATHBIX KOMILIEKCOB
u cucteMm (ITAKuC), nzyuenue ocHoB npoektupoBanus [IAKuC, npuHuumnos mno-
CTPOCHUSI MX ApPXUTEKTYPHBIE, CUCTEMHBIE, CXEMOTEXHUYECKUE U aJrOpUTMHUYE-
CKHE OCOOEHHOCTH.

1.2. 3aga4ym 0CBOCHUSA TUCUMILIMHBI

®dopMupoBaHUE y CTYAEHTOB CIIOCOOHOCTHM K pa3pabOTKE CTPYKTYPHBIX,
(GyHKIHOHANBHBIX U NpUHIMNHAIBHBIX cxeM [TAKuC, uzyuenne umu 0coOEHHO-
CTel, NPUHUKUIOB ocTpoeHus u npuMmeHenne [TAKuC, meTonoB npoekTupoBaHusl,
JUArHOCTUKH M IPOBEPKH Ha pabOTOCIOCOOHOCTh MPHU SKCILUTyaTalluu COCTaBHBIX
yacTel paguolrieKTpOHHBIX cucteM U KoMmiuiekcoB (POCuK), onenku kauecTBa u
HAJIE)KHOCTH B IPOLIECCE UX IKCIUTYATALUU.

2. MECTO JUCIUMIIVIMHBI B CTPYKTYPE OIIOII
Huciuminaa «OCHOBBI IMPOEKTUPOBAHMS MPOTrPaMMHO-ANNAPATHBIX KOM-
IJIEKCOB M CHCTEM» OTHOCUTCA K JUCUUIUIMHAM 00s3aresibHOM yactu Onoka b.1
y4eOHOrO IJIaHa.

3. IEPEYEHDb IJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSI
MO JUCHUIIJIUHE

[Tponecc m3ydenust TUCHUTUIMHBI «OCHOBBI MPOSKTUPOBAHUS MPOTPAMMHO-
anmapaTHBIX KOMIUIEKCOB W CHUCTEM)» HalpaBiieH Ha (DOPMUPOBAHHE CIEAYIOIINX
KOMIIETCHIUN:

OIIK-9. Cnocoben pa3pabarbiBaTh aIrOPUTMbBI U KOMIIBIOTEPHBIE TTPOTpaM-
MBI, IPUTOJTHBIE JIJIS1 TPAKTUYECKOTO TPUMEHEHUS

Kommnerennusi | Pe3yabrarbl 00y4eHusi, Xapakrepusywuue c¢(pOpMUPOBAHHOCTH KOM-
neTeHUnHu

OIIK-9 3HaThb OCHOBHBIE MAKEThl CUCTEM MOJIb30BATEIBCKOrO MPOrpaM-
MHPOBAHHUS.

YMeTh peain30BbIBATh AITOPUTMBI B CPEAE MOJIb30BATEIBCKOTO
MPOrPaMMHPOBAHHS .

Brnagete HaBpIKaMu NPOTrpaMMHUPOBAHUA C LEIBIO peATU3aAUU
MPAKTUYECKUX 33724




4. OBbEM JUCLHUNIUHBI (MOJYJISI)

O6mast Tpy10EMKOCTh TUCHUIUTMHBI « OCHOBBI TPOEKTUPOBAHUS MPOrPaAMM-
HO-aIMnapaTHbIX KOMIUIEKCOB U CUCTEM) COCTABISAET 6 3a4ETHBIX €IMHULL.

Pacnpenenenne Tpy10€MKOCTH AUCHUIUIMHEI 110 BUAAM 3aHATUI

OuyHas popma 00yueHHs

Bun yueOHO# paOoThI Bcero CemecTpsl
4acoB 9
AyauTopHbIe 3aHATHS (BCEro) 70 70
B ToMm uncie:
Jlexuuu 36 36
IIpakTrueckue 3ansatus (113) - -
Jlabopatopusbie padoTsl (JIP) 34 34
CamocrosiTesibHast paboTa 65 65
KypcoBas pabota + +
KonTpoJib 45 45
By npomexyTo4HOM arTecTalnuu — 9K3aMeH + +
OO61ast Tpy10EMKOCTh qac 180 180
3ad4. efl. 5 5




5. COAEP)KAHUE JUCLMUIIJIMHBI (MOIY.JIST)

5.1. Conepskanue pa3/ie/ioB JUCHUMILIUHBI U paciipeieieHUe TPYA0EMKO-
CTH 10 BHAAM 3aHATHH

ouyHasi popma o0yueHust

cepun Virtex u

cemerictBa  (Virtex-E,  Virtex-II,

Ne | HaumeHnoBanue Copepxanue pazzaena Jlexn | Ilpak | JIa6. | CPC | Bee
n/ TEMBI 3aH. 3aH. ro,
i qac
1. | BBenenue. Crnemuduxanus [TAKuC. Tpebosa-
Hus k [TAKuC. 3agaua cucreMHoro
npoektupoBanus [TAKuC. Jlexom-
nosumus ITAKuC. CamocrosiTens- 2 3 5
HOE U3YUYECHHUE.
CrpykrypHas cxema ITAKuC Ha ocHo-
BE JICKOMITO3UITHH ¥ €€ CTICIH(DUKAIIHSL.
2. | @yukuuoHanb- | CtpykrypHas cxema ITAKuC nna
Hast cXeMa | TeJIeKOMMYHHUKAIIMOHHOM CUCTEMBI.
[MAKuC  gnsa | OcHOBHBIE TpoIecchl B HU(POBBIX
mUppoOBON Te- | cUCTeMax CBs3U. VICTOUHUKHM IIy-
JeKOMMYyHHMKa- | MOB u ocinabnennii B [TAKuC. ) 4 3 9
UOHHOW  cH- | OneHka Oro/pKeTa KaHaiua JAJs Ipo-
crembl u oc- | ektupoBanus IIAKuC. Camocros-
HOBHbIE  TIpO- | TeJIbHOE M3ydeHue. [Ipumep oneHka
LIECCBI. Oro/KeTa KaHaia JUIsl MPOEKTHUPO-
Banus [IAKuC
3. | Texnonorus bazossle mpunnunsl SDR. Tuno-
IPOTPaMMHO- BbIC APXUTEKTYPHI.
OIIPEAEIIAEMOTO 2 4 3 9
paauo (SDR)
4. | IInatdopmbl [Tpumepsl anmapaTHbIX IUIATHOPM
SDR g [TAKuC c apxurexrypoii SDR.
CamocrosrenbHoe usyuyenue. O06- 5 3 5
30p  CYIIECTBYIOUIMX  pPELIECHUI
(mmardopM) ¢ NpPUMEHEHUEM TeX-
Hosioruu SDR.
5. | OcHOBHBIE OcHoBuble  cTpyktypsl  TIJIMC.
CTPYKTYPBI Knaccudukanus apXUTEKTYyp
TI1C. IUIMC. TlpuHUuMnsl U TEXHOJIOTH-
yeckue  ocobeHHoctd  (SRAM,
FLASH, EEPROM) xon¢urypupo-
2 3 5
BaHusa. Apxutektypa CPLD. Oc-
HOBHBIE 3JIEMEHTBl apXUTEKTYPHI.
CamocrosaTenbHoe un3zydeHue. Pe-
UM TIOHIDKEHHOTO JHEprornoTpediie-
HUS, TpeOOBAHMSI K IPOSKTHPOBAHMIO.
6. | ApxurekTypa Apxurekrypa FPGA. ba3osbie ce-
FPGA. ba3zoBeie | pun Virtex um Spartan. DBomonus 2 4 3 9

3




Spartan. DBosto-
LM CeMECTRa.
OcHOBHBIC  JIC-
MEHTBI aPXUTEK-

TYPBL.

Virtex-IV LX FX, Spartan-II, Spar-
tan-1II). OcHOBHBIE 3JIEMEHTHI ap-
XUTEKTYpBl: OJIOKH BBO/a-BBIBOJA,
KOH(UTypupyemble JIOTHYECKUE
OJIOKH, BCTPOCHHBIE YMHOXKUTEIH,
MEHEJKEephl TaKTOBBIX CHUTHAJIOB,
ymaoxutenu, 6moku [{OC.

7. | ApxurekTtypa ApXHUTEKTYpa BCTPOCHHBIX CHCTEM.
BcTpoeHHBIX cu- | CemetictBo Virtex-1I Pro u Virtex-IV
CTEM. FX. JlonoiHUTENbHBIE 2JIEMEHTBI ap-
xutekTypbl: RocketlO, Ethernet MAC,
BCTpoeHHbI Tporieccop PowerPC405. 9
[NoHsiTHE «aPXUTEKTYPHO» M «IIPOEKT-
HO» peaM30BaHHbIA KOMITOHEHT. Ca-
MOCTOSITETIbHOE _M3y4YEHHE. ApXUTEK-
Typa mporeccopa PowerPC u Micro-
Blaze.
8. | SI3bIku ommcanus | SI3pIKH OITHICAHWS armapaTHbIX
armapaTHbIX cpernctB. Mcropust pazButusi, OO
CPEZICTB. 0030p SI3BIKOB OMNUCAHUS AMIapaTHBIX 5
cpencts. IIpenmyiecTBa u HemocTar-
ku. Wcnoms3oBanne VHDL mns mo-
CTPOEHMS] MOJIEJIEH alapaTypsbl.
9. | OcnoBuble 1O- | OcHOBHBIE TmOHSTUS si3bika VHDL.
HATUS si3bika | OOBEKTHI TPOEKTa. APXUTEKTYpHBIC
VHDL. tena. Tunsl naHHbx. [Iponeccst, ome-
paid. OCHOBHOE OTJIMUME SI3BIKOB
ONHWCAHHs amMapaTHbIX CPEACTB OT 9
SI3BIKOB CTPYKTYPHOTO TPOTPaMMHpO-
Banus. [lonsTre curnanos. Tumbl cur-
HaoB. CoObrtust. CHHXPOHHBIE JIe-
MEHTBL. CaMOCTOSITENEHOE M3Yy4YEHHE.
ATpuOYTBI CUTHAJIOB M QDXHTEKTYD.
10. | Cucremnble O0630p mepcHeKTHB U obnacTeil mpu-
sBBIKKA orvcanusi | MeHeHust si3bIkoB ESL. ba3oBbie noHs-
U MOJEIHMPOBa- | TUS CHUCTEMHOTO  IPOEKTUPOBAHMS,
HUS anmapaTtHeIX | s3bikd  System-Verilog, System-C,
cpeacts.  Kon- | VHDL-AMS. Konnemmst ESL (Elec-
nernmst ESL tronic System Level). 7
CamocTosTeNIbHOE M3YUYEHHE. YPOBHU
a0CTpaKIMy MoJIeNel, OMHUCHIBAEMBIX
SBBIKAMH CUCTEMHOTO YpOBHS. OCHOB-
HbIE CHHTAKCUYECKUE KOHCTPYKIMH
CHCTEMHBIX sI3BIKOB System-Verilog,
System-C, VHDL-AMS
11. | Mapmpyr mpo- | MapiipyT  HpOEKTHpOBaHHs, 0030p
EKTUPOBAHUS cymectBytommx CAIIP. Dransl mpo-
ITAKuC HA | EKTUPOBAHMUSL: BBOJ IPOEKTA, CHHTE3,
TUINC. TpaccHpoBKa, (OPMHUPOBAHKE 3arpy- 11

304HBIX JAHHBIX MoOIETMpPOBaHKE MPO-
eKTa. Buapl U 3Tarsl MOIEIMPOBAHUSA
(moBeneHueckoe, mocT-cuHTe3, RTL-

4




MO/IeJTb, MOJICJIMPOBAHKE C BPEMEHHBI-
MM 337Iep>KKaMH)

CamocrosrenbHoe msydenue. Coszna-
HHUEe 3(P(EKTHBHOIO TECTOBOTO OKpY-
’KEHHE, MOJICTTMPOBAaHNE M Bepu(]uKa-
st ripoekToB. CoObITHIHOE ypaBJie-
HHE MOJIETIBIO

12.

[P-momymm  most
ITAKuC, mpu-
MEHEHHE H CO-
3/IaHKE.

IP-momynu, NpUMEHEHHE U CO3aHME.
O0630p cymiecTByrommx Momyiei. Cu-
cTeMHbIe MHTep(EIChI, peam3aysi Ha
[UINC. MukponporeccopHsie — siipa
MicroBlaze u PicoBlaze. Camocros-
TEIBbHOE W3YYEHHE. ApXUTEKTypa H
KOMaHIIbl MHKPOIPOLIECCOPHBIX  SITIEP
MicroBlaze u PicoBlaze.

10

13.

CxeMoTexHHYEC-
CKHE OCHOBBI
MPOCKTHPOBAHUS
IMAKuC Ha
ITUTIC.

CXeMOTEXHMYECKUE OCHOBBI ITPOEKTH-
POBaHMSI  YCTPOMCTB  COIEpXALIMX
IUIMC. OOecrieyeHne 3arpy3ku |
nHumarmzaimu [JIAC.

OcHoBHBIE TpeOOBaHMS K TOJCUCTEME
rmranys. [locnenoBareibHOCTh BKITHO-
yeHnss W wuHvmmammzauun  [UJINAC.
DopMupoBaHHUE TUTAHUS [UIT OAHKOB
BBOJIA BBIBOJIA PA3TMYHBIX CTAHIAPTOB.
CamocrosTenbHoe nsydeHue. OcHOB-
HbIe TPEOOBAHMS K TIEYaTHOM TIIaTe ISt
ycranoBkd [UIMC, Tumbl Kopirycos.
[IpoekTpoBanre NeYyaTHbIX IUIAT IS
BBICOKOCKOPOCTHBIX  (OBICTPO/ICHCTBY-
IOIMX) LU(POBBIX YCTPOHCTB Ha
TJIIC.

14.

IIpumenenue
INDIMC B TIA-
KuC Ttenekom-
MYHHKAI[MOHHBIX
cHUCTEMaX.

ITpmvenenne IUIMC B TTAKuC tene-
KOMMYHHUKAITMOHHBIX CHCTEMaX.
CamocrosTensHoe n3ydenre. Peamisa-
IS JIEMEHTOB TEJIEKOMMYHHUKAIIMOH-
upix cucteM Ha [JIMC (3GPP TypOo-
KOZIEpbI U JAEKOJEPHI, SHKONEPhL, Pra-
ConomoHa KoJIepbl U ICKOZEPHI, JeKO-
nep Burepbm).

15.

Bcerpausaemoe
MPOTPaMMHOE
oOecrieueHme

(ITO) ITAKwuC.

Oneparmonnsie cucrembl (OC) TTA-
KuC. OC peansHoro Bpemenu. Berpa-
uBaemoe [1O. CreunmanbHoe Mpo-
rpaMmHOe obecrieueHue. [Iporpamm-
HBIC PEIIeHHs TSl 0O0SCTICUeHMsSI 33139
HOC n ynpaBneHusi KpUTHYECKUX CH-
CTEM B peaJIbHOM MaclITabe BPEMEHH.

11

16.

OnepatmoHHbIE
cucrembl  [1A-
KuC

Haznauenve u ¢pynkimn OC. CereBble
OC. Apxurexrypa OC. TpeboBanus K
OC, mpumensiembm B [TAKuC.

17.

Apxutekrypa
OC.

Snpo u BcnoMmorarenbHbIE MOIYJIU
OC. MHuorocnoiiHas apxurekrypa OC.

Muxkposineprast  apxurekrtypa  OC,

5




obecrieueHue pexuMa 0O0pabOTKH B
peabHOM MaciTabe BpeMeHu. [Inanu-
OBaHHKE MPOLIECCOB U TIOTOKOB.

18. | CereBoe  B3au- | IIporokosnsl, Mopens OSI u crek mpo-

MOJICHCTBIE tokonoB TCP/IP. Konuermms pacmpe- 2 4 6
IMTAKuC JICTICHHOM 00pa0OTKHL.
19. KoHnTponb 45
Hroro 36 - 34 65 | 180

5.2 IlepeyeHb NPAKTHYECKUX 3aAHATHH

B cooTBeTCcTBHMU C y‘IC6HBIM IIJIaHOM OCBOCHM AVCHUINIIMHBI HE ITPECAYCMOT-

PEHHO.

5.3 [lepeyens J1a00paTOPHBIX PadOT

Ne HanmvenoBanue nabopaTopHoii paboTsl O6bem
n/n 4acoB
1. Uccnenosaune I[IAK SDR 4
2. HccnenoBanue ocobeHHOCTEH pabOTHI 4
1poBoit MOOMITBHON paguocTaniinu ctanaapra etsi ts 102 361 (DMR)
3. Apxurekrypa [TAK u [IJIMC tuna FPGA u SOC 4
4. SI3bIKM OTIMCAHMSI allIapaTHBIX CPEJCTB 4
5. MapupyT npoextupoanus ITJINC 4
6. TpaccupoBka u Bepudukaius npoekron Ha [IJIMC 4
7. CXeMOTEeXHHUECKOE MPOEKTUPOBaHUE YCTpoicTB Ha ocHoBe [TAK 4
8. [Tpumenenne OCPB B ITAK 4
9 Pacuer Oropkera KaHaja nu(pPoBOil CUCTEMBI CBS3H 2
Hroro yacos 34

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cootBercTBUM C y‘-Ie6HBIM IIJTaHOM OCBOCHHC OHCIHHUIIIIMHBI «OCHOBBI IIpo-
CKTUPOBAHUA IIPOIrpaMMHO-alIIapaTHbIX KOMIIJICKCOB U CUCTEM» HEC MPCAyCMaTpu-

BA€T BBIMOJHEHUE KyPCOBOTO MPOeKTa (paboThl).

VYuebHbIM T1aHOM 10 JUcHUIUIMHE «OCHOBBI MPOEKTUPOBAHUS MPOrpaMM-
HO-aInapaTHbIX KOMIUIEKCOB M CHCTEM)» HE MPEIyCMOTPEHO BBINOJHEHUE KOH-

TPOJIbHOUM pabOThI (KOHTPOJBHBIX padoT).




7. OHEHOYHBIE MATEPHAJIBI /151 IPOBEJEHUS IIPOMEXKY-
TOYHOM ATTECTALIMU OBYYAIOIIIUXCS MO JUCHMUILJIMHE (MO-

TIVJIIO)

7.1. Onucanue moka3arejied U KpUTepHeB OLEHUBAHUS KOMIIETEHIIMI
HA PA3JIMYHBIX 3TANAaX UX (POPMHUPOBAHHUSA, ONMUCAHNE IIKAJ OLEHUBAHUS

7.1.1 DTan TeKyuero KOHTpPoJst

PGSYJIBTaTBI TCKYHWICTO KOHTPOJIA 3HAHUU U MEKCECCHOHHOM arrecralnu
OLICHUBAKOTCA 110 CH@I{YIOHICIZ CHCTCMC:

«aTTCCTOBAHY,
«HC aTTCCTOBAHY.

IIPOrpaMMHUPOBAHUS.

Ha TCEOPCTHUYCCKUC

Komnerenusi PesysbTaTsl 00y4eHusi, xapak- Kpurepun ATTecTOBaH He arrecTroBan
Tepusyouue coOpMUPOBAH- OLlICHUBAHUS
HOCTh KOMIIETCHIMH
OIIK-9 3HaTh OCHOBHBIE TIIaKeThl | AktuBHas pabora | Bemonnenne pa- | HeBbimomuaeHue
CHCTEM TIOJB30BATEILCKOro | H2  1a00opaTopHbiX | 60T B CpOK, | pabOT B  CpOK,
3aHATUAX, OTBEUYAET | MPELYCMOTPEHHBIA | MPEAyCMOTPEHHBII

B paboumx mpo-

B paboumx mpo-

pcain3aniu NPaKTHUICCKUX
3aga4

BOIIPOCHI TPH  3a- | TpaMMmax rpaMMax
mmre  Jaboparop-
HBIX padoOT
VYMeTh peann30BbIBaTh aj- Bremonnaenue mabo- | Bemmomnenne pa- | HeBwmmomuenwue
FOPHIMBI B CpEJe IIOIB30- | PATOPHEIX pabor. 60T B CpOK, | pabOT B  CpOK,
MIPEAYCMOTPEHHBIH | TPeyCMOTPEHHBIN
BaTEIbCKOI0  MPOrpaMMHU-
B pabouyMx Tmpo- | B pabouumx mpo-
POBaHMA . rpaMMax rpamMMax
Brnaners HaBBIKAMH po- Bremonnenue nabo- | Bemmonmaerne pa- | HeBwimomHenwue
IPAMMHUPOBAHUS C ILE/bio | PATOPHBIX pabor. 60T B CpOK, | pabOoT B  CpOK,
MIPEAYCMOTPEHHBIH | MperyCMOTPEHHBIN

B paboumx mpo-
rpaMmax

B paboumx mpo-
rpaMmax

7.1.2 JTan NpoMeKYTOYHOI0 KOHTPOJISI 3HAHUMI
Pe3ynbTaTel NpOMEKYTOYHOTO KOHTPOJIS 3HAHUM OLIEHUBAIOTCS B 9 ceMecTpe

II0 CUCTEMC:
«OTJIHNYHO»,
«XOpOoIIo»,
«YAOBJICTBOPUTCIILHO»
«HCYIOBJICTBOPUTCIBHO»

Komnerenuusi| Pe3yiabrarel 00ydenus, xa- | Kpurepun Otinyno Xopowo Ynosa Heynosn
paKTepu3yoLue OLleHMBAHUSI
copmMupoBaHHOCTH KOMIIE-
TeHI[HH
OIIK-9 3HATh OCHOBHBIC MMAKETHI Tecr Brimonnenue| BrimosnHe- Brimonne- B Tecte
CHCTEM  IOJIb30BATEh- TecTa HUE TeCTa HUE TecTa MEeHee
Ha 90-100% | Ha 80-90% | Ha 70-80% 70%
CKOTO mporpaMMupOBa- npa-
HUA. BHJIBHBIX
OTBETOB




VYMeETh peaTn30BhIBATH Tect Bremonnenne | Brmonne- Brmonne- B Tecte
ATOPUTMBI B Cpejie TecTa Ha HHE TSCTa Ha| HHUE TecTa MeEHee
90-100% 80-90% Ha 70-80% 70%
I10JIB30BATCIBCKOI'O 1pa-
nporpaMmmMupOBaHUsl. BUJIbHBIX
OTBETOB
Bnanets HaBBIKAMU Tect Brmonnenne | Brmonne- Brmonne- B Tecte
[IPOrPaMMUPOBaHHS c TecTa Ha HHE TSCTa Ha| HHUE TeCTa MeEHee
I peanuanm 90-100% 80-90% Ha 70%
70-80% mpa-
MPAaKTUYCCKUX 3aa4d BWJIBHBIX
OTBETOB

7.2 IlpuMepHBIA NepeYeHb OLEHOYHbIX CPeACTB (THIOBbIE KOHTPOJIb-
Hble 32[IaHUSl WIM HHbIe MATepPHAJIbl, HEOOXOAMMBbIEe sl OLEHKH 3HAHMM,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH)

7.2.1 IlpumepHbIid NepevYeHb 3aJaHUM IJIs1 MOATOTOBKH K TeCTHPOBAa-
HHUIO

1. DnexTpoBaKyyMHBIN 3JIEKTPOHHBIN MPUOOP, B KOTOPOM UCHOJIb3YETCS MMOTOK
ANEKTPOHOB, CHOPMUPOBAHHBIN B (hOpME OJTMHOYHOTO IMyYKa HJIM HECKOIbKHUX
My4YKOB, YIIPABJIIEMbIEC KaK 10 MTHTEHCUBHOCTH, TaK U IO MOJ0KEHHUIO ITy4YKa B
MPOCTPAHCTBE U 3TU MyYKHU B3aUMOJICUCTBYIOT C HETOJIBM>)KHOM MUIIIEHBIO (9Kpa-
HOM) npuodopa.

a) DJIT

0) ABM

B) UBJI

r) OBM

2. Kak Ha3bIBaeTCs yCTPOUCTBO U300pAKEHHOE HA PUCYHKE:

8 3 =
=1D)|
=& T3 3 g
=L D
D -1
& " 8
+— 8 8 C
& .
C HudopmamposHsIe
BXOZBI/BBIXOZBI

DC

Wb = O

a) JI-rpurrep
0) I3y




B) O3Y
r) MynbTHIIeKCOp

3. Kak Ha3bIBaeTCs yCTPONUCTBO U300pAKEHHOE HA PUCYHKE:!

x,— 4 [P0 =7
2 p—}
X,=— 2 4 /T
a) [13Y
0) O3Y
B) lemudparop

r) MynbTHIIEKCOp

4. Kak Ha3bIBaeTCsl yCTPOUCTBO N300paKEHHOE HA PUCYHKE:

— & &
D \ aQ
. P|T |a
C—e — —
‘ 2 z B —C Q
Q
a) [13Y
0) D-Tpurrep
B) [lemmudparop

r) MynbTHIiekcop

5. ALII - 310 ...

a) yCTpoiicTBO, Mpeodpa3yoiiee BXOAHON AaHAJIOrOBbIi CUTHAJ B 1M C-
KPEeTHBIN KO

0) ycTpoiicTBO A1t mpeoOpa3oBaHus HU(PPOBOTO KOJIa B AHAJIIOTOBBII CUTHAI

B) YCTPOMCTBA, MpeAHA3HAUYCHHBIE [ YCUJICHUS HANPSHKEHUs, TOKA U
MOIITHOCTH JICKTPUUECKOTO CUTHAJIa

I') SHEproHe3aBUCcUMas NaMsITh, UCIIOJIB3YETCS JIJIsl XpaHEHUs MacCUBa He-
M3MEHSIEMBIX JTAHHBIX

6. HAII - 510 ...

a) yCTpOMCTBO, Mpeodpa3yrolee BXOAHON aHaIOTOBbIN CUTHAT B JUCKPET-
HEIN KO

0) ycTpoiicTBO 1Jis1 Mpeodpa3oBaHus {U(POBOro KOJa B AaHAJIOTOBBII
CHTHAJI



B) YCTPOMCTBA, MpeAHA3HAUYCHHBIE [ YCUJICHUS HANPSHKEHUs, TOKA U
MOIIHOCTH 3JIEKTPUYECKOTO CUTHAJIA

I') SHEproHe3aBucUMas NaMsITh, UCIIOJIb3YETCS JIJIsl XpaHEHUs MacCUBa He-
M3MEHSEMbIX TAaHHBIX

7. 113Y - 910 ...

a) yCTpOMCTBO, peoOpa3yrolee BXOAHON aHaIOTOBbIN CUTHAT B JUCKPET-
HEIN KOJI

0) ycTpoiicTBO M1 mpeoOpa3oBaHus HU(PPOBOTO KOJIa B AHAJIIOTOBBIN CUTHAI

B) YCTPOICTBA, peTHA3HAYCHHBIE I YCUJICHUS HANPSOKCHUSI, TOKA U
MOIITHOCTH AJICKTPUUYSCKOTO CUTHAIA

) SJHEProHe3aBUCHMAS MAMSATh, HCIOJb3YyeTCs IS XPaHEeHHsI MAaCCHBA
Hen3MeHsIEMbIX JaHHBIX

8. Kak Ha3pIBaeTcs yCTpONCTBO M300paKEHHOE HAa PUCYHKE:

—1 A0 | MS
— A1

DO F —
—1 D1
—1 D2
D3

a) [13Y

0) D-Tpurrep

B) [lemmudparop

r) MyasTHILIeKCOp

9. MaTemaTH4YeCKUM ammapar, ¢ MOMOIILI0 KOTOPOTO 3alMCHIBAIOT, BBIYUCIISIOT,
YIPOILAIOT U MPE0OPa30BLIBAIOT JIOTUYECKUE BHICKA3bIBAHUS

a) KubepHneruka
0) OyHKUUA 151 YMHBIX
B) AJiredpa JIOTMKH



r) MaremaTuueckas J0oruka

10. O0benuHenye AByX (MU HECKOJIBKUX ) BBICKA3bIBAHUM B OJTHO C IOMOIIBIO
COI03a «M» HA3BIBAETCA OINepaluen

a) Jlornueckoe yMHOKeHHEe (KOHbIOHKIIUA)
0) Jlornueckoe cioxxeHue (IU3bIOHKIINS)

B) Jlornueckoe oTpuiianue (MHBEPCHUs)

r) Jlornueckoe ciaegoBaHue (MMILTUKAIINS)

7.2.2 IlpuMepHbIi NepeYyeHb 3aJaHUM ISl pellleHUs] CTaHAAPTHBIX 3a-
naq

1. O6benuneHue AByX (WU HECKOIBKHUX) BHICKA3bIBAHUHN C TOMOIIIBIO COI03a
«WJIM» Ha3bIBAETCS Onepalueit

a) Jlornueckoe yMHOXKeHUE (KOHBIOHKITHUS)
0) Jloruueckoe cjoxeHne (IM3bHOHKINA)
B) Jlornueckoe oTpuiianue (MHBEPCHUS)

r) Jlornueckoe ciaegoBaHue (MMILTUKAIINS)

2. HpI/ICOCI[I/IHCHI/Ie HaCTHUIbI «HE» K BBICKA3bIBAHWIO HA3bIBACTCA onepauneﬁ -

a) Jlornueckoe yMHOkeHUE (KOHBIOHKITHUS)
0) Jlornueckoe cioxxeHue (IU3bIOHKIINS)
B) Jlornyeckoe orpunanue (MHBepcHs)
r) Jlornueckoe ciaegoBaHue (MMILTUKAIINS)

3. Jlorn4eckuil 3IEMEHT —

a) YCTpOUCTBO, BHIMOJHAIONIEE OJHY U3 JIOTUYECKUX OIepalnii

0) YcrpoiicTBo, HE00X0UMOE /IJIAl BHINMOJTHEHUS YCJIOBUA HCTHHHOCTH
HWJIH JIOKHOCTH

B) YCTpOMCTBO, HEOOXOAUMOE /1JIsI 00paOOTKH CUTHAJIOB U IIpeoOpa3oBaHUs
uX B rpaduyecKyro nHpopMaImio

r) YcTpolcTBo, epepadaThiBaroniee HHGOPMAIIUIO U3 OJJHOTO BUAA B APY-
TOM

4. Yro Ttakoe Tpurrep?

a) YcTpoiicTBO, NpeAHa3HAUYEHHOE /IJIs 3aUCH XpaHeHusI HUu(pPoBoOi
UH(popMaALHHU

0) YcTpoiicTBO, 1711 H3MEHEHHS TOKOB B IIETH

B) YCTpOMCTBO, HEOOXOIUMOE JIJIsI BKITFOUCHHS U BBIKJIFOUSHUS BHIYHCITH-
TSJILHOU TEXHUKHU

r) YCTpOHCTBO, PEryJIUpyIOllee MOIHOCTh

5. Yto takoe Peructp?

a) COBOKYIIHOCTh TPUITEPOB
0) YcTpoicTBO 7151 BU3yalbHOTO KOHTPOJIS



B) Manunynsarop ais 11K
r) YCTpoHCTBO, MO3BOJISIIOIIEE OCYIIECTBISATh KOHTPOJb ONepanuii

6. Kakoe konnaecTBo HHGOPMAITUN MOKET XpaHUTh TpUTTEp?
a) 1 bait
0) 1 ouT
B) 0
T') 10 OJHOTO TepabaiiTa

7. J1J1s 4ero UCnoIb3yeTCsl PETUCTPHI?

a) /i XpaHeHUs1 N-pa3psIHOTO CJIOBA U BHINOJHEHUS JOTHYeCKUX
npeodpa3oBaHMii HAI HUM

0) Jlus mpeobpa3zoBaHus CUTHAJIOB B CJIOBA

B) [lns nepegaun uHdopmManuu

r) Jlns yacTuyHOTO NMpeodpa3zoBaHusi TOKOB

8. KakoBO MCXOJIHOE COCTOSIHUE TpUrrepa?
a) l
0)0
B) He omnpeneneno u siBnsiercst ciiyyaliHOM BETUUMHON
r) 3aBUCHT OT MOTEHI[HAJIOB TOKOB M NPUMEHSIeMOM JIOTUKHU

9. UTo MCHONB3YIOT ISl YIUIOTHEHUS KAHAJIOB CBA3U?
a) Tpurrepsi
0) My IbTHILIEKCOPBI
B) Pesuctopsl
r) CueTynku

10. Kakum K070M OCYIIECTBIISIETCSI BHIOOP BXO/Ia IO €0 HOMEPY MYJIbTUILIEKCOP?

a) /IBoMYHbIM

0) BoceMepuuHbIiM

B) JlecaTepuuHbIM

r) lllecTHagaTepUIHBIM

7.2.3 IlpuMepHblil MepeYyeHb 3aJaHUM JJIA pelleHus] NMPUKJIAAHBIX 3a-
naq

1. BeruncnurenbHas MaliiHa, KOTopas oOpabaTeiBaeT HH(GOPMAIIUIO, MPEICTaB-
JIEHHYIO B aHAJIOroBOM (popme:

a) AHAJI0roBasi BbIYUCJAUTEIbHAsA MammuHa (ABM)
0) Ycunurenb

B) CueTHasi MallMHa

r) KommyTarop

2. Y10 HE OTHOCHUTCS K OCHOBHBIM 3JIeMeHTaM MHeBMaTudeckux ABM?



a) JIpoccenu

0) Cxembl

B) [IHeBMaTH4YeCKHE €eMKOCTH
r) MemOpansI

3. C mOMOIIbIO YETO B BBIYMCIUTEIBHBIE YCTPOUCTBA MOTYT OBITh pE€aTu30BaHbI
pa3nu4HbIe JOTUYECKUE (PYHKIU?

a) JlemmudpaTtopsl
0) llIudparopsl
B) /lpoccenu

r) Ycunurenu

4. DneMeHTapHbIE JOTUYECKUE DIIEMEHTHI:
a) WJIN, HET, 1A
0) 1A, NJIN, HO
B) U, UJIU, HE
r) 1, HE, [1IPU

5. YcToM4MBOE COCTOSIHUE TPUTTEPA:
a)+u-
0)-u=
B)=u+
r)+-

6. KpyTrsHa BOJIBT aMIIEPHOUN XapaKTEPUCTUKU SABJISECTCS OCHOBHBIM MTAPaMETPOM:

a) OMIIOJISIPHOI0 TPAH3UCTOPA
0) nuoma

B) MOJIEBOTO TPAH3UCTOPA

I') KaTyIIKA UHIYKTUBHOCTHU

7. IloHsITHE TOK HACBIIIEHUSI OTHOCUTCH K:

a) TpaH3ucTOpam
0) KoHAEHCATOpam
B) pe3ucTopam

') CYETIYNKAM

8. Kak BKJIrOYaeTcs B LIENb BOJIBTMETP?

a) [locrnenoBarenbHO ¢ TEM YU4aCTKOM IIEMH, T/I€ U3MEPSETCS HAMPSIKEHUE

0) Ilapa/iesibHO TOMY YYaCTKY L€, HA KOTOPOM [I0JIKHO ObITH U3Me-
PEeHO HaNPSIKeHUe

B) OJIMH MPOBOJ] MOCJIEA0BATEIBHO C TEM YUYaCTKOM, T'JI€ U3MEPSAETCS
HanpspKEHHE, a APYror napajuiesibHO

r) OTHO3HAYHOTO OTBETA HET: B Pa3HbBIX IEMAX MO-PA3HOMY

9. Ilo xakoii popmyJie MOKHO BBIYUCIUTH CHITy TOKA B LIETH?



a)P=At

0)I=q/t
B) m = Q/A
r)U=A/q

10. DyieMeHT ANEeKTPUUYECKON CXEMbl, N300PaXKEHHBIN Ha PUCYHKE, HA3bIBACTCSI:

&

a) OTpuianue

06) OR

B) Jlormueckuit 3jieMeHT «U»
r) JIM3bIOHKITHAS

7.2.4 IlpumepHBbIii epevyeHb BOMPOCOB ISl MOATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHBIM IIaHOM.

7.2.5 IlpumepHbIii epevyeHb BONMPOCOB ISl MOATOTOBKH K IK3aMeHY

1.
2.

Bsenenue.
OynkunonanbHas cxema [TAKuC nnst nudpoBoit TeieKOMMyHUKAIU-

OHHOM CHCTEMBI U OCHOBHBIC IIPOLECCCHhI.

3.
4.
5.

6.

Texnonoruss SDR

[Tnardopmer SDR

OcHosable cTpykTypsl [IJIAC.

Apxutektypa FPGA. bazoBeie cepuun Virtex u Spartan. DBomrorus

cemeicTBa. OCHOBHBIE 3JIEMEHTHI APXUTEKTYPBHI.

7.
8.
9.

10.

ApXHUTEKTYpa BCTPOEHHBIX CUCTEM.

SI3bIKK OTIMCaHMs aNmnapaTHbIX CPENICTB.

OcnoBabIe oHATHS s1361Kka VHDL.

CucteMHbI€ S3BIKM ONHCAHUA W MOJICJIMPOBAHUS  aANNapaTHBIX

cpenctB. Konnenmus ESL

11.
12.
13.
14.
15.
16.
17.
18.

Mapupyt npoektupoBanus [IAKuC na IIUIVC.

[P-monynu nns [TAKuC, npumeHeHne u co3naHue.
CxemotexHnueckne ocHOBBI poekTupoBanus [IAKuC na IJIVC.
ITpumenenue I[IJIMC B [TAKuC TeneKOMMYHMKAIIMOHHBIX CHCTEMAX.
BcerpanBaemoe nporpammuoe odecneuenue (I10) [TAKuC.
Onepauunonssie cucteMsl [IAKuC

Apxurexrypa OC.

CereBoe B3aumopericteue [TAKuC



7.2.6 MeToauka BbICTABJIEHHUS OLIEHKH IIPpH NPOBEACHUUN NPOMEKYTOY-

HOH aTTecTallu

DK3aMeH MNPOBOJUTCS MO TECT-OMiIeTaM, KaxIblii U3 KOTOPBIX COIEPKHUT

ZBa BoMpoca, OAHYy 3anady. Kakaplil MpaBUIIbHBIM OTBET HA BOMPOC U PELICHHE
3amaun orieHuBaeTcs 10 Oamnam. MakcumanbHOE KOJMYECTBO HAOpPaHHBIX OAJLIOB

- 30.
1. OHGHKa ((HCYI[OBJICTBOI)I/ITGHBHO» CTaBUTCA B CiIydac, €CJIIM CTYIACHT
HabOpan MeHee 16 6amioB.
2. OueHka «YIOBIETBOPUTEIBLHO» CTAaBUTCS B Cllydae, €CIU CTYJEHT HaOpal
ot 16 1o 20 Ganos.
3. Onenka «XopoImio» CTaBUTCS B cliydae, €Clii CTyJeHT HaOpan ot 21 mo 25
0aILIoB.
4. Ouenka «OTIMYHO» CTaBUTCS, €CIIU CTYJIEHT HaOpai ot 26 1o 30 6amios.
7.2.7 I1aciopT OLIEHOYHBIX MATEPHAJIOB
Ne m/mt KonTpommpyemsie pa3neisl (TeMbl) TUCIUATUTAHBL Kox xoHTpomu- | HaumeHOBaHHE OIIEHOYHO-
pyeMol  KomIe- | ro cpeacTna
TeHIuu (WM ee
JacTH)
1. Brenenue. OIIK-9 Tect, »K3aMeH, YCTHBIN
onpoc
2. @OynkunonansHas cxema [TAKuC mns mudposoit | OITK-9 Tect, »5K3aMeH, YCTHBII
TEICKOMMYHHUKAITMOHHOH CUCTEMBI W OCHOBHBIC onpoc
IIPOLECCHI.
3. Texunonorust SDR OIIK-9 Tect, »K3aMeH, YCTHBIN
onpoc
4. [Tnardopmer SDR OIIK-9 Tect, »K3aMeH, YCTHBIH
onpoc
5. OcHoBHbie cTpyKTypbl IIJIUC. OIIK-9 Tect, »K3aMeH, YCTHBIN
onpoc
6. Apxwurektypa FPGA. Basoseie ceprm Virtex u Spartan. | OITK-9 Tect, »K3aMeH, YCTHBIH
Opomorus ceMeicTBa. OCHOBHBIE AIEMEHTHI apXUTCK- onpoc
TYPBL
7. ApXUTEKTYpa BCTPOSHHBIX CUCTEM. OIIK-9 Tect, »K3aMeH, YCTHBIH
onpoc
8. SI3bIKu OnMcaHys anmapaTHbIX CPE/ICTB. OIIK-9 Tect, »K3aMeH, YCTHBIH
onpoc
9. OcnosHble noHsTHs s1361Ka VHDL. OIIK-9 Tect, »K3aMeH, YCTHBIN
onpoc
10. | CucremHble s3bIKM onMcaHusi 1 Moaenuposanust anma- | OINK-9 Tect, »K3aMe€H, YCTHBIH
patHbIX cpencts. Konnermmsa ESL onpoc
11. | Mapupyt npoexriposanvist [TAKuC na [UIC. OIIK-9 Tect, »K3aMeH, YCTHBIH
onpoc
12. | IP-momymu mst ITAKuC, nprumeneHue 1 co3naHue. OIIK-9 Tect, »K3aMeH, YCTHBIN
onpoc
13. | Cxemorexnuueckue ocHOBBI mpoextupoBanust [TAKuC | OITK-9 Tect, »K3aMeH, YCTHBIH
Ha [JIUC. ompoc




14. | Ilpumenenue [UIMC B [TAKuC tenekommynukaipon- | OITK-9 Tect, »K3aMeH, YCTHBIN
HBIX CUCTEMAX. onpoc

15. | BerpamBaemoe mporpammvaoe obecticuerre (I10) ITA- | OITK-9 Tect, »K3aMeH, YCTHBIN
KuC. onpoc

16. | Onepawpionnsie cucreMsl [IAKuC OIIK-9 Tect, »K3aMeH, YCTHBIN
onpoc

17. | Apxurekrypa OC. OIIK-9 Tect, »K3aMeH, YCTHBIH
onpoc

18. | CereBoe B3anmmogiictere [TAKuC OIIK-9 Tect, »K3aMeH, YCTHBIH
onpoc

7.3. MeToan4ecKkue MaTepuaJibl, onpeaessiiouue npoueaypbl OeHUBa-
HUS 3HAHWH, YMEHHH, HABBIKOB M (UJIM) ONbITA AeATEJIbHOCTH

TecTtupoBaHue OCYIIECTBISETCS, TUOO MPU MOMOIIN KOMIBIOTEPHOU CcHUCTe-
MBI TECTUPOBaHMUsI, JIMOO C UCIOIB30BAHUEM BBIJIAHHBIX TECT-33JaHU Ha OyMaxK-
HOM Hocutene. Bpems tectupoBanua 30 MuH. 3aT€M OCYHIECTBIISIETCS MPOBEPKA
TE€CTa PK3aMEHATOPOM M BBICTABIISIECTCS OLEHKA COTJIACHO METOAMKHU BBICTABJICHHS
OLICHKU MPU MPOBEACHUHN TPOMEKYTOUYHON aTTECTALINH.

Pemienne 3amau ocymiecTBiseTCs, JIUOO MPU MOMOIIUA KOMIBIOTEPHOUN CH-
CTEMbI TECTUPOBAHUSI, TMOO C HMCMHOJb30BAHUEM BBIJIAHHBIX 337a4 Ha OyMaKHOM
Hocurene. Bpemsa pemenus 3agad 30 MuH. 3aTeéM OCYLIECTBISIETCS MPOBEPKA pe-
HICHHS 33/1a4 3K3aMEHATOPOM M BBICTABISIETCS OLIEHKA, COTJACHO METOJWKH BBI-
CTaBJIEHUS OLIEHKU ITPY MPOBEAECHUH TPOMEKYTOUYHON aTTECTALINH.

8 YYEBHO METOANYECKOE U UTH®POPMAILIMOHHOE
OBECIHIHEYEHUE JUCHUIIJINHBI

8.1 Ilepeyennb y4yeOHOI JuTEPaTYPhl, HCOOXOAMMOM 1JIsl OCBOCHUS JIUC-
HHUIIJIHUHBI

1. CadonoB U.A. TlpoextupoBanue mudpossix cucrem Ha [IJIMC: Yueb-
Hoe nocobue.- Boponex: Boponex. roc. TexH. yH-T, 2009. 258 c.
https://elibrary.ru/item.asp?1d=19594339

2. Travis F. Collins, Robin Getz, Di Pu, Alexander M. Wyglinski Software-
Defined Radio for Engineers. Analog Devices perpetual eBook license — Artech
House copyrighted material. 2018. ISBN-13: 978-1-63081-457-1

3. Ckasap b. lludposast cBsa3b. TeopeTHdeckre OCHOBBI M MPAKTHYECKOE
MpUMEHEHUE. U3. 2-¢, ucnp. : Ilep. ¢ anrn. — M. : Bunssmc, 2007. — 1104 c.

4. 3otoB B.IO.  IlpoektupoBanue UUPPOBBIX YCTPOMCTB Ha OCHOBE
[IJINC ¢upmer Xilinx B CAIIP WebPack ISE.-M.: T'opsiuas nunus - Tenexowm,
2003. - 624c.



5. I'pymnunxkuii P.U. Mypcaes A.X., YrptomoB E.Il.  [IpoekTtupoBanue
CUCTEM Ha MHUKpocxeMmax mnporpammupyemoit joruku. CII16.: BXB-IlerepOypr,
2006, 608c.

8.2 Ilepeuyenbr UHGPOPMALMOHHBIX TEXHOJOTWid, HCIHOJb3yeMbIX MpPH
OCyIIeCTBJIECHUH 00pa30BaTeJIbHOIO IMpolecca Mo JUCHUILINHE (MOIYJII0),
BKJIIOYAS NMepevYeHb JUIEH3UOHHOT0 MPOrPaMMHOI0 obecrevyeHusi, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn « AHTEepHET», COBPEMEHHBIX
npodeccnoHaNbHbIX 023 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

[TakeT oducHbIX npuioxkeHUd u Opayzep cetu «UHTEpHET» COrIacHO
«EnuHBIN peecTp POCCHUMCKUX MpOrpaMMm Uil SJIEKTPOHHBIX BBIYUCIUTEIIBHBIX
MaiuH u 0a3 manHbeix» (https://reestr.digital.gov.ru/reestr/).

DnekTpoHHas WHGOpPMAIIMOHHO-00pa3zoBaTenbHas cpena BI'TY mo auciu-
wirHe «OCHOBBI MPOEKTUPOBAHUS MPOrPaMMHO-aNIAPATHBIX KOMIUJIEKCOB U CH-
CTEM.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINUMAS
JJIA OCYINECTBJIEHUA OBPA3OBATEJIBHOT' O ITPOIECCA

Jnst mpoBeAeHus JEKIIMOHHBIX 3aHITUN HEOOXO0aUMa ayJUuTOpHsl, OCHAIIEH-
Has TIakaTaMH ¥ TTOCOOMSMU 110 TTPODIITIO.

Jns mpoBeneHUs MPAKTUYECKUX U JIaOOPATOPHBIX 3aHATUM ayAUTOpUS,
ocHam€énHasa [I9BM ¢ gocrynom k cetu «HTEpHET».

10. METOAMYECKHUE YKA3ZAHMS /151 OBYUAIOLUXCS 1O
OCBOEHUIO JIMCLUTIMHBI (MOYJIS)

[To mucuumnune «OCHOBBI TEOPUH PAAUOCUCTEM W KOMIUIEKCOB YIIpaBiie-
HUSD) YUTAIOTCS JEKINH, MIPOBOJATCS MPAKTUUECKUE U J1a00paTOPHBIEC 3aHSTHS.

OcHOBOM M3y4eHUS! TUCLUUILIUHBI SBISIOTCS JICKIMH, HA KOTOPBIX H3JIara-
I0TCSl HauOoJiee CYIIECTBEHHbIE U TPYAHBIE BOMPOCHI, a TaKXKe BOMPOCHI, HE
HallleJIIIue OTPAXKEHUS B yU4eOHOM TuTeparype.

[IpakTuueckue 3aHATHUS HaNpaBiICHbl Ha MPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB aHAJM3a U CUHTE3a, a TaK e pacuéra MmapaMmeTpoB PaJuOCUCTEM U KOM-
IIJIEKCOB YIPABIICHUS. 3aHITHUSL TPOBOASITCS MyTEM PEIICHUS] KOHKPETHBIX 3a/1ayu B
ayIUTOPUHU, U3YYEHUHU U BBIMOJHEHUH J1a00paTOPHBIX paboTa Ha CTEHJIaX U MyTEM
MMUTAIMOHHOTO MOJEIUPOBAHUS.

Bonbiioe 3HaueHne MO 3aKPETUICHUIO0 U COBEPIIICHCTBOBAHUIO 3HAHUNM UMEET
caMocTosiTeNIbHAasl paboTa cTyneHToB. MHpopmalnio o Bcex BUAaX CaMOCTOSTEIb-
HOM pabOThI CTYACHTHI MOTYYAIOT HA 3aHATHUSX.

KoHTponbs ycBoeHusi Marepuana AUCIHUIUIMHBI MPOU3BOIUTCA MPOBEPKOU
MPAaKTUYECKUX M JA0OpAaTOPHBIX padoT, MPOBEJAEHUU TecTa (YCTHOrO OIpoca).
OcBoeHHE NUCUUIUIMHBI OLIEHUBAETCS Ha 3a4ETE.



Bua yueOHbIx
3aHSTHH

JleaTenbHOCTh CTyACHTA

Jlexnus

Hanucanue KOHCHEKTa JIGKUUH: KPAaTKO, CXEMAaTUYHO, MOCIEI0BATEIbHO
(UKCUPOBATh OCHOBHBIE MOJOXKEHHUS, BRIBOJBI, (GOpMyTHpOBKH, 00001I1Ee-
HUS; TIOMEYaTh BaXKHBIC MBICIH, BBIIENATH KIIOUEBBIE CIIOBA, TEPMHUHBI.
IIpoBepka TEpMHMHOB, MOHATUN C IMOMOIUBI SHIMKIIONEIUN, CIOBAPEH,
CTIPAaBOYHHUKOB C BBINMCBIBAHUEM TOJIKOBAaHHMH B TeTpaab. OO03HaueHUe
BOIPOCOB, TEPMHUHOB, MaTepHajia, KOTOPBIEC BBI3BIBAIOT TPYJHOCTH, TIOMCK
OTBETOB B PEKOMEHAYEMOM nuTeparype. Ecinu caMoCTOATENBHO HE YIaéT-
csl pa3o0parbcs B MaTepuale, HeoOX0AUMO CPOpPMYIUPOBATH BOIPOC H
3aJaTh MPEIOIABATEII0 Ha JICKIMH WK Ha MPAKTHYECKOM 3aHSATHH.

JlaGopaTopHsbie
3aHATUSA

Breimonunenue pabota Ha CTEHIAX W MMHUTAIMOHHBIX MOJAENSAX. AHam3
MOJTyYEeHHBIX PE3YJIBTATOB, UX TeopeTnueckoe obocHoBanue. [loaroroBka
OTuYETa.

IloaroroBka Kk 3k-
3aMEHY

[Ipu mOAroTOBKE K 3K3aMEHY HEOOXOIMMO OPHEHTHUPOBATHhCA Ha KOH-
CIEKTBI JICKIHUH, PEKOMEHIYEMYIO JUTEPATYPY U NPAKTUYECKUE 3HAHUS
MIOJTYYCHHBIE Ha JJAOOPATOPHBIX 3aHATHUSIX.




Jucr PErucCrpanmnu U3MeHeHMI

[Toanuce 3aBenyro-
Jlara BHE- .
mero kageapoi, oT-

BETCTBEHHOM 32 pea-
nuzanuio OITOIT

/ [TepeueHb BHOCUMBIX U3MEHEHUMN CEHUA 13-
/11 .
MEHEHUU
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