degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: OnemeHTHas 0asa YHOPaBJIAOMIUX BBIYUCIIUTCIIBHBIX CUCTCM
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MUKpPO- U HAHODJICKTPOHHUKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 45 gac.
cemuHapsbl: 0 yac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: O.A. TenbMHHOB, KaH[. TEXH. HayK

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl MUKpO- U HaHodnekTporuku 03.03.2023



AHHOTANMA

Kypc «OnemenTtHas 6a3a ynpapiasiomuX BEIYUCIUTEIBHBIX CHCTEM» TOCBSIEH (POPMUPOBAHUIO KOMIIETCHIIUH
B 00JaCTH M3YyYEHHUS] apXUTEKTYphl MPOLECCOpPa, MOCTPOCHHUS! BCTPAWBAEMBIX BBIYUCIWTENBHBIX CHCTEM, a
TaKXKe U3yUEeHHUIO IPUMEHEHHUIO JIEMEHTHOH 0a3bl B UX COCTaBe.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- (opMupoBaHHe 3HAHWI, YMEHHH W HAaBBIKOB B OOJACTH apXUTEKTyphl MHUKpomporieccopa MIPS,
pa3palboTKH BCTPauBaEMBbIX CUCTEM OT (POPMHUPOBaHHUS TPEOOBAHUIT 10 3aBEPILIECHUS TaNa OTIAIKH.

3agaum AUCUMIIHHBI
- U3y4eHHUE U IPOTpaMMHUPOBAaHUE apXUTEKTYPhI mpoueccopa MIPS;

- HW3y4YCHHUC U pa3pa60TKa Tpe60BaHHﬁ, TCXHUYCCKOI'O0 3alaHvd, IIJlaHa TCCTHUPOBAHUA U
MIPUEMO-CAATOYHBIX WUCIIBITAaHUM 1151 BCTpanBacMbIX CUCTEM;

- M3y4YeHHE M NPHMEHEHHE MUKPOKOHTPOJUIEPOB, IATUYUKOB, YCTPOWUCTB OTOOpa)KeHUs MH(OPMAIUH
HCIIOJTHUTENBHBIX YCTPONUCTB, MOIYJIEH CBA3H;

- pa3paboTka y4eOHOTo MPOeKTa Ha MaKeTe BCTPAUBAEMOM CHCTEMBI.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1auu, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH M MTPOIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBaTh HAy4HbIE TPOOIEMBI, [TOyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YEeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOGHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HaTh:
- apXuTeKTypy npoueccopa MIPS;
- OCHOBBI TEXHUYECKON TOKyMEHTALUH Ul pa3pabOTKH 1 arpoOaIiy BCTpauBaeMbIX CHCTEM;
- CTPYKTYPY, COCTaB M MPUHIUIBI ()YHKUHOHUPOBAHUS MOLYJIe MUKPOKOHTpOJIIepa U nepudepum.
YMETB:
- IPOrpaMMHPOBATh poreccop ¢ apxutektypoir MIPS;
- IPOTPaMMHPOBATh MUKPOKOHTPOJUIEPHI U epudepuiiHbie yCTpOHCTBa.
BJIaJIETh:

- OCHOBaMHM COIIPSIKCHUSA DSJICMCHTOB BCTpaHBaeMOﬁ CUCTEMbI, HABbBIKAMU IIPOIrpaMMHPOBAHUA U
MNPUMCHCHUCM CPCACTB OTJIIAAKU.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.




Tema (pa3nen) TUCIUTUTMHBI

Jlexmum

CeMmuHapHI

JlabGopar. paboTsr

CamocrT.
pabora

VYrpasnstomas BBIYHCITHTEIIbHAS
cucTema: cxema, KJ1accuUKaIus
ANIEMEHTHOM 0a3bl, 3Talbl BCTPAaUBAHUS B
00BEKT yIpaBlIeHHUsI

Wunyctpus  4.0:  kubepdusmueckue
CHCTEMBI, ()aKThI U TIOCIICACTBHS

TpaH3uUCTOPBl U JIOTMYECKUE DSIEMEHTHI.
Bupl 1ormueckux cxem

Bynesa anre6pa, CIH®, CKH®. Kapts
Kapmno. IIpumepst

BpeMeHHBIe XapaKTCPUCTUKHU
JJOTUYCCKOIO  OJICMCHTA. I/IMHYHLCHBIG
IMOMEXH. DJIEMEHTBI MaMSATH

Koneunsie aromatsl Mypa u Mumnu

Peanuszanus onepauui CJIOKEHU,
BBIYUTAHUSI, YMHOXKEHUS, feseHus. AJIY

Marpuus! namsaru. [UIM, [IJIMC

ApxuTtexTypa MIPS. Konseiiepsl.
[MpuHIMTIBL pa3paboTKU

Mammauei 1361k MIPS. Hacrs 1

Mamnauei 1361k MIPS. Hacts 2

Mukpoapxutektypa ¥ 3 BapHaHTa
peanu3anuu

N[NNI NN

13

Uepapxus IMaMsITH 5 cucreMa
BBOJIa-BLIBOJIA

14

[epudepust Beraucnurens: AL, TTAIL
UM, USB, PCI/PCle, DDR, TCP/IP,
SATA

15

VY4eOHBIE NPOEKT Ha MPOTrPaMMHOM
IMYJIATOPE IpoLieccopa € APXUTEKTYpPOi
MIPS

16

TpeboBanust K BCTPanBaeMbIM
BBIYMCIIMTEIEHBIM CHUCTEMaM M OCHOBEI
UX MPOSKTUPOBAHHS

17

HaT‘lI/IKI/I (bPISI/I‘{eCKI/IX BCIMYNH

18

BeCHpOBO)IHHe CCHCOPHBIC CCTHU

19

[IpoBogHbIe HHTEPPEHCH

20

DNEeKTPOMarHuTHbBIE  HCIIOJHUTEIbHBIE
YCTpOMCTBa

NS O3 Il (O} I} \S]

21

YcerpoticTBa oToOpaskeHus: HHGoOpMaIu

22

00630p OTJIaJIOYHOM TLIaThI c
MHKPOKOHTPOJUIEPOM MSP430F5529.
Yacrs 1.

23

00630p OTJII0YHOM TIJIaThI c
MHUKPOKOHTPOJIIEPOM MSP430F5529.
YacTs 2.

24

OCHOBBI TPOTPaMMHUPOBAHUS U OTIAJKU
Ha s3b1ke Cu

25

dopmupoBaHHE TEXHUYECKOTO 3aJaHus
Ha  pa3pabaTbIBaeMO€  YCTPOMCTBO.
MerToabl TECTUPOBAHUS MPOTPAMMHOTO
obecrieyeHns W ammaparypsl. PazpaboTka
TUIaHa TECTHPOBAHHUS u
HPUEMO-CIATOYHBIX MCIIBITAHUN




VYueOHbIH MPOEKT Ha
26 MSP-EXP430F5529 15 >
Hroro yacos 45 15 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Yopapnsromasi BBHIUMCIHMTENbHAS CHUCTEMa: CXeMa, KJIacCU(pHUKAIMsA SJIEMEHTHOH 0a3bl, 3Tambl
BCTPanBaHUs B OOBEKT yIpaBICHUS

O0001eHHas cXeMa yIPaBIISIONIEH BEIUMCIUTENBHON cucteMbl. Knaccudukaius 2meMeHTHON 0a3bl
YIPaBISIOMNX BBIYUCIUTEIBHBIX CUCTEM. BUIBI YHpaBISIOMMX BBIYHCIUTENBHBIX CHUCTEM IO
KOH(UTypanuy, Ha3HAYCHUIO ¥ IPUMEHEHUI0. JTaIlbl BCTPAUBAHUS YIIPABJISIONICH BHIYUCIUTEIBHON
cucteMbl B 00bekT ynpamnenus: MYC, pacnpenenennsie UYC, BCTpOEHHbBIC BBIYHCIHATEIBHBIC
CHCTEMBI, CETEBBIC BCTPOCHHBIE CUCTEMBbI, KHOEPPHU3NIECKUE CHCTEMBI

2. Uapyctpus 4.0: kubepduznueckne cucTeMbl, GakThl ¥ MOCIEACTBUS

ArpapHasi U dYeTblpe MPOMBIIUICHHBIX peBoironuu. [Ipobnemsl kubeppuszndeckux cucrem. loT:
OITMCAHUE U NPUYNHBI TOsBICHUS. DaKTHI M MOCIEACTBUS HHAYCTpUH 4.0: OXKUAaHusI TOTpeOUTENeH;
HPOAYKTHI, YCOBEPILICHCTBOBAHHbIC JaHHBIMH, KOJIIA0OpaTUBHBIC MHHOBALIUK, HOBBIC OIIEPAI[HOHHBIC
MOJIEJTH KOMITaHUH, CyIIECTBEHHbIC N3MEHEHUS

3. TpaHSI/ICTOpBI 1 JJOTUYCCKHE JJICMCHTEI. BI/I):[LI JJOTHYCCKUX CXEM

[locTpoeHne nOruyecKux 3JIEMEHTOB Ha OCHOBE TPaH3UCTOPOB. Jlormueckue ypoBHHU AJisi BXOJAOB H
BbIX0/10B. [lepenaTounas pyHKIUS JIOTU4IecKoro snemMenTa. Tumnossie ypoBHU HanpsikeHuit [LV]TTL,
[LVICMOS. Harpy3ounsie xapakrepuctukn HCMOS B 3aBucumoctu oT Temmeparypsl. Pacuer
KOJIMYeCTBa MOTpeOHUTENel I BBIXOJOB JIOTHYECKOTO MIEMEHTA.

4. bynesa anre6pa, CJJH®, CKH®. Kapter Kapro. [Ipumepst

Jlornueckas cxema Kak YEpHBIM AIIUK. Y3JIbI M JJIEMEHTHI JOTHYECKOM CXEMBbl. BUABI JIOTHYECKHUX
cXeM: KOMOWMHAIIMOHHAs W MOCJeA0BaTelIbHOCTHAs Joruka. [IpaBuia KOMOMHAIIMOHHOW JIOTHKH.
byneBbl ypaBHEHUS, [OINOJIHEHHWE, JHTEpasl, HMIUIMKAHTa, MHHTEpM, MakcrepM. Ilpmopurer
nmormyeckux omnepanuid. CIIH® u CKH®. Axkcuombr (Al1-AS5) u Tteopemsr (T1-T12) Oymesoit
anreOpel. [IpuMeHeHne Teopem OyieBOU anreOpbl. YIPOIIEHHWE CXEM: TepeMellleHHe WHBEPCHH.
Cxema mpuopuTeTa: TabiMia UICTUHHOCTH, YCIOBHOE rpaduueckoe obo3znayenune. Coctosiaus Z u X.
[lpaBuna paGotel ¢ kapramu Kapno. [lpumep st nexomepa 7-CErMEHTHOTO WHJMKATOPA,
MYJIBTUILIEKCOPA U AEMYJIBTUIUIEKCOPa

5. BpeMeHHLIe XAPAKTCPUCTHUKHU JIOTHUICCKOT'O 3JICMCHTA. I/IMHYJ'H:CHLIG IMOMEXHU. DIIEMEHTHI TaAMSITH

BpemeHHble XapaKTEPUCTUKHU JIOTMYECKOTO 3JIEMEHTA: 3aJIepKKa PpaclpOCTPAHCHHUS, 3aJepiKKa
peakiuu.  [lpudmHBI ¥ KOMIIGHCAIlUsl ~ WMIYJIbCHBIX — moMeX. [IpaBunma  pa3paboTku
MOCJIEIOBAaTeILbHOCTHON CXeMbl. bucraOmipHas cxema, RS-3amenka, D-3amenka, D-tpurrep.
[lpaBuna pa3pabOTKM CHHXPOHHOH TIOCJIEOBATEILHOCTHOM cxeMbl. bucrabunpHas cxema,
RS-3amenka, D-3amenka, D-tpurrep.

6. Koneunsle aBroMaTsl Mypa u Muin




Koneunslie aBromarsl Mypa 1 M, npuMeHeHHe Ui cBeTO(OPHOTO PEryIHpOBaHUS MEPEKPecTKa:
ayarpaMMa COCTOSIHUSI, TaONMIbl, CXeMa, BpeMeHHas nuarpamma. CpaBHEHHE KOHEUHBIX aBTOMAaTOB
Mypa 1 Munu: auarpamma coCTOSTHHUM, TaOMHIIBI, CXeMbI, BpeMEHHbIE JruarpaMMel. [IpoexktupoBanue
CJIO’KHBIX KOHEYHBIX aBTOMATOB: ATalbl U IPUMEHEHHE Ha npuMepe nodasienus pexuma "llapan" B
CBETO()OPHOM pETyINpPOBAHUH NIEPEKPECTKA.

7. Peanuzanus onepanuii CI0KeHUs, BBIUNTAHUS, YMHOXKEHUS, AeneHus. AJIY

MeracrabunsHocTh D-Tpurrepa. Pacuer mepwona aiisi MOCIEIOBATEIBHOCTHBIX CXEM - XYIIIHH U
Jydmuil ciydan. BpemeHHoW aHanu3. Peanusanus onepanuu CIOXKEHUS: MOTyCyMMarop, MOJHBIN
CyMMarop, CyMMarop € pacHpOCTPAHSIOIIMMCS II€PEHOCOM, CYMMAaToOp C IIOCJEI0BaTEJIbHbIM
MEPEHOCOM, CYMMAaTOp C YCKOPEHHBIM IepeHOCOM, NMpedHKCHbI cymmarop. CpaBHEHHE BpEeMEHH
BBIUMCJIEHUSI BUAOB CyMMaropoB. Peainzanus ycTpoHCTBa BbIYHMTaHMs, OIEpallMd CpPaBHEHUs
(paBeHCTBO, MeHbLIE 4YeM). ApU(METHKO-TOTHUYECKOE YCTPOMCTBO: cxema, Tabimupa ¢ Outamu
ynpasieHus U QyHKIuAMH. Jloruka paboTel cXeM JIOTHYECKOTO, apu(METHIECKOTO U LUKINIECKOTO
caura. CXeMOTEXHHKa CABUIOBBIX PETHCTpoB ¢ curHanoMm shift amount. YMHOXUTENU: NpUHLIMIT
nehcTBUs U cxeMoTexHuKa. Jenurens 4x4 (A/B = Q + R/B).

8. Marpunst namaru. [IJIM, I[TJIMC

Cuerunku. Casurosbie peructpel. Marpuisl mamsatd DRAM, SRAM, ROM (Bkitouast peannzanuio
LUT). I'myOunHa u mmpuHa B Marpuiax namsati. butoseie sueiiku. Bugsr ROM: nporpammupyemsie
IUIABKUMM ~ IIepeMblYKaMM, CTUpAaeMble  IPOrpaMMHUPYEMbIE,  JJIEKTPUYECKH  CTHpPacMble
nporpammupyemsie, guem-namatb. [IJIM (toueunas Hotaums), FPGA (na npumepe Altera Cyclone
I'V; mapuipyT npoektupoBanus B Quartus).

9. Apxurekrypa MIPS. Kongeiiepsl. [IpuHnmmnel pazpadoTku

Apxurekrypa MIPS. 5 yposueii RISC-konBeiiepa: BpeMeHHas nuarpaMma, cxema 3JIeKTpH4YecKas
NpUHIMITUATbHAS. 3 BUIAa KOHBEHepoB. 3 Buaa KOH(IMKTOB KOHBeliepoB. VinmrocTpanus NpuHINUIIOB
paspaborku MIPS: enuHOoOOpa3me, peanusanusi TUIOBBIX CIydyaeB, MEHbIIE -- OBbICTpee,
KOMIIPOMHCC: 3 THIAa KOMaHA C TpUMEpaMd Ha asm W TIPEICTABICHUEM 3HAUCHHU TOJIeH H
MAaIIMHHBIX KOJOB.

10. Mammunaei 361k MIPS. Yacts 1

Mammnunabii  s3eik MIPS: PC, ngexogupoBaHune KOMaHIbI, JIOTHYECKHE KOMAaHJIbl (BKJIIOYAS
HEIMOCPECTBEHHYI0 aJpPECallii0), KOMaHJbl CIBHTa Ha KOHCTAHTHOE W TEPEMEHHOE KOJIMYECTBO
pa3psIoB, TeHepalusi KOHCTaHT, MOJy4YeHHE pe3yJbTaroB B KOMAaHAAX YMHOXEHUS U JEJICHUS.
Mamunssii  s36ik MIPS:  ycmoBueie (2) um  OesycnoBable (3) mepexomel. [IpeoOpazoBanme
BBICOKOYPOBHEBBIX KOHCTPYKIIMI B asm. 3arpy3ka 0aiiTa ¢ paciIMpeHHeM 3Haka U 0e3, COXpaHeHHE
Oaiira. [locTyn kK MaccuBaM IO WHJIEKCY, JOCTYH B IUKJe. BBI30B yHKINHU, COTIIAIIICHHE O BHI30BE
(yHKIMW, Kagp CTeKa, NpUMeEpbl. PerucTpbl, CcoXpaHsIeMble BBI3bLIBAEMOW U  BBI3BIBAIOIICH
GbyHKIMAMU.

11. MammnaHasii s3eik MIPS. Yacts 2

MamumHHebA 1361k MIPS: MHOMXeCTBEHHBIE BBI3OBBI (DYHKIMIA, peKypcuBHas (DyHKIHS, ACHCTBUS
BBI3BIBAEMOW W BBI3bIBaIONICH (DYyHKIMIA. 5 PEKUMOB aJipecanyu ¢ MpUMepaMH. DTallbl MOTY4YCHUS
ucnonasemoro ¢aina u3 ucxomneix. Kapra mamsaru MIPS. Crpykrypa nporpaMmbl Ha asm ¢
npumMepom. [IceBnoxoman bl

12. MukpoapxuTekTypa u 3 BapuaHTa peaau3alun



Asm MIPS: nupexTuBbl, TUNBI JaHHBIX, IPUMEpP. PerucTpel, TUNBI U NepedeHb KoMaH[. DyHKIus
syscall, 3aBucumocTs ot 3HadeHus mapamerpa 1 ... 8, 10 ... 16. MukpoapxutekTypa: oneparuoHHbII
aBTOMAaT = YINpPaB/IOLIMM aBTOMAar W TPaKkT JaHHbIX. 3 BapUaHTa peaJu3alld apXUTEKTYpBbI.
[Mapamerper CPI u IPC. ApxutexkrypHoe coctosHue u Habop komana. IIpoumecc paspaboTku
MHUKpPOApXUTEKTYphl. TpakT MaHHBIX, YHPABIAIOUIMKA aBTOMAT, pacdeT ObICTpoaeHcTBUS UId 3-X
BapuanToB. CpaBHEHHE OBICTPOJECHCTBUS TpPEX TUIOB MHUKPOAPXHUTEKTYp. MHKpOapXUTEKTypa ¢
00pabOTKOW MCKITIOUEHHH. YIy4YIIeHHbIE MUKPOAPXUTEKTYPhI: JUIMHHBIC KOHBEHEPHI, peACcKa3aHne
YCIIOBHBIX NMEPEXOAOB, CYNEPCKAISPHBIE MPOLECCOPHI, MPOLECCOP ¢ BHEOUEPEIHBIM BBITOJIHEHUEM
KOMaH]I, IepenMeHoBaHue perucTpoB, SIMD, MHOTOIOTOYHOCTh, MYTBTHITPOLIECCOPHI.

13. Uepapxust maMaTy U CUCTEMAa BBOAA-BBIBO/IA

[lamsTh: TUarpaMma CTOUMOCTB-EMKOCTh-OBICTPOICHCTBHE. 2 BUA JIOKAJTILHOCTU. YPOBHHU IpOMaxa
U MoNajaHus, CpeaHee BpeMs JocTyla K namstu. IIpoexkrupoBanue Kaiia: 3 KIFOYEBBIX BOIpOCaA.
Ksmr npsimoro otobpaxenusi, HaOOpHO-aCCOLMATUBHBIA U MOJIHOCTHIO aCCOLMATUBHBIN: pa3paboTKa
W cpaBHEHHE XapakTepucTHk. [paduk ypoBHell mpomaxa. BupryanpHas mamsare. BupTyanbHbie
ajpeca, 3alIUTa NaMITh. TepMUHBI BUPTYyaJbHOW MaMATH. TpaHCcasmus agpecoB. Tabmuna cTpaHul.
Bydep TLB.

14. Tlepudepus serancnurens: AL LHATIL HINM, USB, PCI/PCle, DDR, TCP/IP, SATA

ITepudepuiinpie ycTpoiicTBa, 00eCeUnBaIOIINE CBA3b BBHIUUCIUTENS C BHEIIHMM MHPOM: HMPUHIINI
paboThl, MPUMEPHI UCTIOBE30BAHHUA.

15. Y4eOHsbIit IpoeKT Ha MPOrpaMMHOM 3MYJISITOpE MpoLeccopa ¢ apxurekrypor MIPS
[IporpammupoBanue ydeOHOM 3a1a4u Ha si3bike ASM.

Cemecrtp: 2 (Becennuit)
16. TpeboBaHMs K BCTpaUBA€MbIM BBIYHUCIUTEIBHBIM CUCTEMaM M OCHOBBI UX MPOESKTUPOBAHUS

Texanueckoe 3ananue. Ilepexom or T3 k paspaborTke. DTambl MPOSKTUPOBAHUS BCTPAHBAEMBIX
BBIUHCIIUTENBHBIX CUCTEM.

17. Jarunku GU3NUeCKUX BETUINH

Knaccuduxkanus, npuHIMD JOEHCTBUS, MOTPEIIHOCTH ¥ IMPUMEpPhl IPUMEHEHHS JaTYUKOB
(U3NIECKUX BEINYHH.

18. becripoBOiHBIE CEHCOPHBIE CETU

Wi-Fi, Bluetooth, ZigBee, WiMax, NB-1oT, LPWAN.

19. TIIpoBonHbie UHTEPdEICH

GPIO, UART, SPI, eSPI, 12C, SMBus, LVDS, HDMI, 12S, RS-232C, RS-422A, RS-485
20. DneKkTpoMarHUTHbBIE UCIIOIHUTEIbHbBIE YCTPOMCTBA

Pene, COJICHOM AbI, IBUT'aTCIIN (H.[eTO‘lHBIC, 66CH.I€TOLIHLI€, LHaFOBBIe), CCPBOIIPUBO/LIL. YCTpOﬁCTBO n
TIOAKITIOYCHNEC K BBIYHCIIUTCIIIO.

21. YcrpoiictBa 0TOOpaxkeHus HHPOPMAIUH

CBetonuonbl, CBETOAWOAHBIE MAaTPUIIBI, >KUIKOKPUCTAJUIMYECKHE WHIUKATOPBI: YCTPONCTBO U
HOAKIIOUEHUE



22. O630p OTIIAJOUYHOM MIaThl ¢ MEKpOKOHTpouiepoM MSP430F5529. Yacrs 1.
CocTaB 1 Ha3HaUCHUE IIEMEHTOB OTJIaJ0YHOMN ILIATHI.

23. O630p 0TIIAOYHOM MIaThl ¢ MEKpOKOHTpouiepoM MSP430F5529. Yacrts 2.
MuxkpokonTtpoiiep MSP430F5529: cocras u onrcanne paboThl OCHOBHBIX MOJTYJICH.
24. OCHOBBI TPOrPaMMHUPOBAHUS U OTIAAKHU Ha si3bike CHu

Pabora ¢ mamsThIO, OpraHn3anus IMKJIOB, BETBICHUH, (QyHKITHIA

25. @opmHpoBaHHE TEXHHYECKOTO 3aJaHHs Ha pa3pabaTblBaeMOe yCTPOWCTBO. MeToabl
TECTHPOBaHMS MPOrPAaMMHOTO oOecrieueHHs W ammaparypbl. Pa3zpaboTka IuiaHa TECTHPOBaHUS H
MPUEMO-CAATOYHBIX UCIIBITAHUN

dopMupoBaHUEe TEXHUYECKOTO 3a/IaHUsl Ha pa3pabaThiBacMOe YCTPOHCTBO. MeTo/bl TECTUPOBAHUS
MIPOTPaMMHOTO 00ECIIEUeHHS U amnmaparypsl. PazpaboTka miaHa TECTUPOBAHUS U IPUEMO-CIaTOYHBIX
HUCHOBITaHUM.

OCHOBBI HAallMCaHUS TEXHUYECKOH JOKYMEHTAI[MH M IPUMEHEHHE METOIUK TECTUPOBAHUS
26. YueOnsrii mpoekt Ha MSP-EXP430F5529

®opmupoBaHUEe UHAUBUIYAILHOTO 3aaHus. [|eKoMITo3uIns Ha 3aJa4H.
ComnpsikeHre 3JIeMEeHTHON 0a3bl 7S IOCTPOCHHS BCTPAUBAEMON CUCTEMBI
[IporpammupoBanue U omIaaKa.

[IporpammupoBanue u oTiajka. Pa3paboTka TeCTOB U TECTUPOBAHUE.
HNmuranuys npueMo-caaTouHbIX UCIIBITAHU.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heobxonumoe obopynoBaHue Jist JISKIUN: yueOHas ayIuTOPHS, OCHAIIIEHHAST KOMIIBIOTEpPOM U
MYJIBTUMETUIHBIM 000pyI0BaHUEM (IIPOEKTOP, 3ByKOBasi cuctema). [I[porpaMMHBINA 3MyasSTOD
MUKpoTmporeccopa ¢ apxutektypoit MIPS. Otnagounas nmara MSP EXP430F5529 u
COOTBETCTBYIOLIAsl cpefa pa3pabOTKH.

ObecrieueHue caMOCTOSTENTLHON paOOTHI: TOCTYI B ceTh HTEpHET, J0CTYIT K PeKOMEHI0BaHHOMH
JUTeparype.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. ITBa6, Knayc YerBepras npomeinuieHHas pesomtonus / Kinayc 111Ba6. — M.: : Dkemo, 2021. — 208
c.
2. Xappuc, JI. M. [ludbposas cxeMOTeXHHKa U apXUTeKTypa komisiotepa / JI. M. Xappuc, C. JI.
Xappuc. — 2-e uza. — M.: IMK-IIpecc, 2018. — 792 c.

JlononHuTeNbHAS TUTEPATypa
1. Valvano, J.W. Embedded Microcomputer Systems: Real Time Interfacing; Third edition; Cengage
Learning: Stamford, CT, USA, 2012; ISBN 9781111426255.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpemycmotrpens!
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIui AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM TMOHSATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeTeHHs AUCIUILIMHBI,
YMETh IPUMEHSATH TTOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYINHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUI CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOH 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: O.A. TeaIbMHHOB, KaH[. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemiars 3ajadu, B ToM uncie paspadareBarh u  [[IK-1.2  CmocoOGeH  BbIABUTATH  THIOTE3BI, CTPOUTH
KCCJIeIOBAaTh MaTEMAaTHYECKUE MOICTH MareMaTH4ecKue MOJAETH JUISl  OMUCAHHWS H3y4aeMBIX
M3y4YaeMbIX SIBIICHUN U TIPOIIECCOB, CHCTEMHO  |SIBJICHHI W TIPOIECCOB, OIICHUBATH KAYECTBO pa3pabOTaHHOMN
aHAIIM3UPOBATh HAYYHbIC TPOOJIEMBI, TONyYaTh |MOJEIH

HOBBIC HAayYHBIC PE3YJIbTaThI [MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
AKCIIEPUMEHTAIIHBIE METOABI UCCIIENOBAHUN K KOHKPETHOU
HAy4YHOW 3aJa4e W HHTEPIPETUPOBATH  IOJyYCHHBIE
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynsrare W3y4deHWs AUCHMIUIMHBI «OIEMEHTHas 0a3a yNpaBISIOMIMX BBIYUCIUTEIBHBIX CHCTEM)
00yJaromuiicst JOmKeH:

3HATb:

- apXuTeKTypy npoueccopa MIPS;

- OCHOBBI TEXHUYECKON TOKyMEHTALUH Ul pa3paOOTKH U arpoOaIiy BCTpauBaeMbIX CHCTEM;

- CTPYKTYPY, COCTaB M MPUHIUIBI ()YHKIMOHUPOBAHUS MOLyJIe MUKPOKOHTpOJIIepa U nepudepum.
yMeThb:

- IPOrpaMMHPOBATh Ipoueccop ¢ apxutektypoir MIPS;
- IPOTrPaMMHPOBATh MUKPOKOHTPOJUIEPHI U iepudepuiiHbie yCTpOHCTBa.
BJIaJeTh:

- OCHOBaMHM COIIPSIKCHUSA DSJICMCHTOB BCTpaHBaeMOﬁ CUCTEMbI, HABbBIKAMU IIPOIrpaMMHPOBAHUA U
MNPUMCHCHUCM CPCACTB OTJIIAAKU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
B Havane kaxa0ro 3aHATUSA IPOBOAUTCS KPATKUH ONPOC MO0 TEME NMPEABIAYLIETO 3aHATHS

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

Bomnpocs! k augdpepeHnrpoBaHHOMY 3a4€Ty B OCEHHEM CEMECTpe:

1. VYmpapnsitornass BBIYMCIUTENbHAsE CHCTEMA: CXeMa, KIACCH(HKAIWs SJIEMEHTHON 0a3bl, JTarlbl
BCTpauBaHUs B OOBEKT YITPABIICHUS.

. Uapyctpus 4.0: kubephuzndeckue cucTemMsl, PaKThl U MOCIEACTBUSI.

. TpaH3HCTOPBI U TOTUYECKUE HTEMEHTHL. BHJIBI TIOTHYECKHX CXEM.

. bynesa anre6pa, CAH®, CKH®. Kaptet Kapno. [Ipumepsr.

. BpemeHHbIE XapaKTEepUCTUKH JOTMYECKOT0 31eMeHTa. IMITynbCcHbIE TOMEXU. DJIEMEHTHI TaMSsTH.
. Koneunsle aBTomatsl Mypa u Munu.

. Peanuzanus onepauunii cnoxeHus, BBIMUTaHUS, YMHOKEHUS, AeseHus. AJLY.

. Marpuus namsitu. [TJIM, TUIWC.

9. Apxurekrypa MIPS. Kongeiiepsl. [IpuHnumns! pazpaboTky.

0 3N N bW

10. MammHHBIH 361K MIPS.

12. MukpoapXuTekTypa 1 3 BapuaHTa peaau3aluu.

13. Uepapxus naMsTU U CUCTEMA BBOJIA-BBIBOJIA.

14. Tlepudepus Beraucnutens: ALIL AL, IINUM, USB, PCI/PCle, DDR, TCP/IP, SATA.




Bonpocs k auddepennrpoBaHHOMY 3a4eTy B BECEHHEM CEMeCTpe:

1. TpeboBaHuUs K BCTPanBacMbIM BBIYHCIUTEILHBIM CHCTEMAaM U OCHOBBI UX MTPOEKTHPOBAHUSI.

2. Narunku GU3NUECKUX BETUYHH.

3. becripoBoanblie cencopHbie cetn Wi-Fi, Bluetooth, ZigBee, WiMax, NB-lIoT, LPWAN

4. Tposognsie uaTepdeiicet GPIO, UART, SPI, eSPI, 12C, SMBus, LVDS, HDMI, 12S, RS-232C,
RS-422A, RS-485.

5. DIeKTpOMAarHUTHBIC HCIIOIHUTENBHBIE YCTPOMCTBA: peJie, COJCHOWJBI, JBUTATEeNTH (IETOYHBIC,
OecIeTOYHbIE, MAroBbIe), CEPBONPUBO/IBL. YCTPONCTBO U MOJKIIOYCHHE K BEIYUCIIUTEITIO.

6.  VYcrpoiictBa ~ oToOpakeHHss ~ WH(QOpPMAIMM:  CBETOAMONBI,  CBETOJUOAHBIC  MAaTpHIIbI,
KUAKOKPUCTAIITNISCKAC WHANKATOPHI: YCTPOMCTBO U TIOAKITIOUESHUE

7. MukpoxouTpomtep MSP430F5529: coctaB u onucanue paboThl OCHOBHBIX MOJYJICH.

8. @parmenTs! nporpamMm Ha CH AJ1 yIpaBIeHUS] MUKPOKOHTPOJLIEPOM U Iepud)eprei.

Kputepun onennBanus

Onenka ommuHo 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka Xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OHGHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHIC€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHATh MOJyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH IIPOrPaMMHOT0 MaTepHala, HO IPU STOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl yU4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIUH.

OueHka yIOBICTBOPHTENBbHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKM B (OPMYIHPOBKaX 0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jieliaMi yu4eOHOW MPOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oaluia - BHICTABISETCS CTYACHTY, KOTOPBI HE 3HAeT OOMNbIIECH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET MCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJICTBOPUTENBHO | 0ayur - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



OumeHka 3a ceMecTp B OCEHHEM CEMECTPE BBICTABISETCS 10  pe3yjibTaraM  yCTHOIO
TQepeHIIPOBAHHOIO 3a4eTa.

OumeHka 3a ceMecTp B BECEHHEM CEMECTpe BBICTABISIETCS 10  pe3ylbTaTaM  yCTHOIO
T QepeHIMPOBaHHOTO 3a4e€Ta W BBHIMOJHEHHUs 3aJaHusi 1o JjabopaTopHbM paboTtam (cpenHee
apudmMeTHaeckoe).



