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 «OnemenTtHast 6a3a ynpapisiFOIIX BEIYUCIUTEIbHBIX CHCTEM MOCBAIIEH (OPMUPOBAHHIO KOMIIETCHINI
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 3HAHW, YMEHHH M HABHIKOB B OOJACTH apXUTEKTYpbl MHUKporporeccopa MIPS,
pa3palboTKH BCTPauBaEMBbIX CUCTEM OT (POPMHUPOBaHHUS TPEOOBAHUIT 10 3aBEPILIECHUS TaNa OTIAIKH.

3agaum AUCUMIIHHBI
- U3y4eHHUE U IPOTpaMMHUPOBAaHUE apXUTEKTYPhI mpoueccopa MIPS;

- HN3y4YCHUC U pa3pa60T1<a TpC6OBaHHﬁ, TCXHUYCCKOIO 3aJaHusd, IIJlaHa TCCTHUPOBAHUA U
MIPUEMO-CAATOYHBIX WUCIIBITAaHUM 1151 BCTpanBacMbIX CUCTEM;

- W3y4YeHHE M NPHUMEHEHHE MUKPOKOHTPOJJIEPOB, JATYMKOB, YCTPOHCTB OTOOpakeHHs MH(pOpMannu
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

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

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBaTh HAy4HbIE TPOOIEMBI, [TOyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
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:

- OCHOBaMu COIIPSIKCHUA DJICMCHTOB BCTpaHBaeMOﬁ CHUCTEMbl, HaBbIKaMU IIPOTPaMMHUPOBAHUA 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, dTarbl BCTpPaUBaHUS B
00BEKT yIpaBlIeHHUsI

Wunyctpus 4.0:  kubepdusmnueckue
CHCTEMBI, ()aKThI U TIOCIICACTBHS

TpaH3uCTOPBl U JIOTUYECKUE DIEMEHTHI.
Bupl 1ormueckux cxem

Bynesa anre6pa, CJH®, CKH®. Kaprs
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 BapuaHra
peanu3anuu

N[NNI NN

13

Uepapxus IMaMsITH 5 cucreMa
BBOJIa-BLIBOJIA

14

[epudepust Berancnurens: AL, ITAIIL
UM, USB, PCI/PCle, DDR, TCP/IP,
SATA

15

Y4eOHBIE NPOEKT Ha MPOrpaMMHOM
IMYJIATOPE IpOLIEccopa € apXUTEKTypo
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 TUTaTHI c
MHKPOKOHTPOJUIEPOM MSP430F5529.
Yacrs 1.

23

00630p OTJIaJI0YHOM TIIaThl c
MHUKPOKOHTPOJIIEPOM MSP430F5529.
YacTs 2.

24

OCHOBBI TPOTPaMMHUPOBAHUS U OTIAJKU
Ha s3b1ke Cu

25

®opmupoBaHHE TEXHUYECKOTO 3aIaHus
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. Yopapnsiomasi BBIUMCIMTENbHAs CHUCTEMa: CXeMa, KJIAcCU(pHUKaIMsi 3IEMEHTHOH 0a3bl, 3Tambl
BCTPanBaHUs B OOBEKT yIpaBICHUS

O0001eHHAs cXeMa YIPaBISIONIEH BEIYUCIUTENLHOW cUcTeMbl. Kitaccudukariusi sIeMeHTHOH 6a3bl
YIPaBISIOMUX BBIYUCIUTEIBHBIX CHCTEM. BHIBI yHpaBISIOMMX BBIYUCIUTEIBHBIX CHUCTEM IO
KOH(UTypanuy, Ha3HAYCHUIO ¥ IPUMEHEHHIO. DTallbl BCTPAaUBAHUS YIIPABISIOIICH BEIYHCIUTEIBHON
cucteMbl B 00bekT ympasinenus: MYC, pacnpenenenneie UYC, BCTpOCHHBIC BBIYMCIUTEIBHBIC
CHCTEMBI, CETEBBIC BCTPOCHHBIE CUCTEMBbI, KHOEPPHU3NIECKUE CHCTEMBI

2. Uapyctpus 4.0: kubepduznueckne cucTeMbl, GakThl ¥ MOCIEACTBUS

ArpapHasi U 4YeThlpe TPOMBIIUICHHBIX peBoytonnu. [Ipobnembr kubepduzmueckux cucrem. loT:
OITMCAHUE W NPUYMHBI MosiBICHUs. DaKkThl M NOCHeACTBUS HHAYCTpHH 4.0: OXKUIaHHUS IOTPEOUTENEeiH;
HPOAYKTHI, YCOBEPILICHCTBOBAHHbIC JaHHBIMH, KOJTA0OpaTUBHBIC MHHOBAIIUK, HOBBIC OIIEPAIIMOHHBIC
MOJIEJTH KOMITaHUH, CyIIECTBEHHbIC N3MEHEHUS

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

[locTpoeHne 1OruyecKux 3JIEMEHTOB Ha OCHOBE TPaH3UCTOPOB. Jlormueckue ypoBHHU AJisi BXOJIOB H
BbIX010B. [lepenarounas GpyHKIMS JTOrHYecKoro 3NeMenTa. Tunoskie ypoBHH Hanpsbkenuid [LV]TTL,
[LVICMOS. Harpysounsie xapaktepuctukn HCMOS B 3aBucuMoctd OT Temmeparypsl. Pacuer
KOJIMYeCTBa MOTpeOHUTENel I BBIXOJOB JIOTHYECKOTO MIEMEHTA.

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

Jlornueckas cxema Kak YEpHBIM SIIUK. Y3JIBI U 3JIEMEHTHI JIOTHYECKOW CXEMBbl. BHIBI JTOrM4ecKux
cXeM: KOMOWMHAIIMOHHAs W MOCJeA0BaTelIbHOCTHAs Joruka. [IpaBuia KOMOMHAIIMOHHOW JIOTHKH.
byneBbl ypaBHEHUs, [ONOJHEHHWE, JUTEpall, HMMIUIMKaHTa, MHUHTEepM, MakctepMm. IIpuopurer
nmormdyeckux omneparuii. CJJH® u CKH®. Axkcuomsr (A1-AS5) u Teopemsr (T1-T12) Oynesoit
anreOpel. [IpumeHeHne Teopem OynieBoi anreOpbl. YIPOIIEHUE CXEM: MepeMelIcHHEe WHBEPCHH.
CxeMa npuopuTeTa: TabIula HICTUHHOCTH, YCIIOBHOE rpaduueckoe odo3HaueHue. CocrossHus Z u X.
[lpaBuna paGotsl ¢ kapramu Kapno. [lpumep nmns nmekozepa 7-CETMEHTHOTO WMHIMKATOPA,
MYJIBTUILIEKCOPA U AEMYJIBTUIUIEKCOPa

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

BpemeHHbIE XapaKTEpPUCTUKU JIOTHYECKOTO AJIEMEHTA: 3aJCpKKa paclpOCTpPaHEHUs, 3aJCpiKKa
peakiuu.  [IpuumHBI W KOMIIGHCAIlUS  WUMIYJIbCHBIX  moMeX. [IpaBunma  pa3paboTku
MOCJIEIOBAaTeILbHOCTHON CcXeMbl. bucraOmwibpHas cxema, RS-zamenka, D-3amenka, D-tpurrep.
[lpaBuna pa3paboOTKK CHHXPOHHOM TIOCIEJOBAaTeNbHOCTHOW CcXeMbl. bucTabuibHas cxema,
RS-3amenka, D-3amenka, D-tpurrep.

6. Koneunsle aBroMaTsl Mypa u Muin




Koneunslie aBromarsl Mypa 1 Muin, IpuMeHeHHE U1 CBETO(QOPHOTO PETYIUPOBAHUS IIEPEKPECcTKa:
IyarpaMMa COCTOSIHUSI, TaONUIIbI, CXeMa, BpeMeHHas auarpamMma. CpaBHEHHE KOHEUHBIX aBTOMAaTOB
Mypa 1 Munu: guarpamma cOCTOSTHHIA, TaOIHIIbI, CXeMbI, BpeMEHHbIE Tuarpammbl. [IpoexTupoBanue
CJIOKHBIX KOHEYHBIX aBTOMATOB: 3TAIlbl M IPUMEHEHHE Ha nmpuMmepe nobasieHus pexxuma "[lapan” B
CBETO()OPHOM pETyINpPOBAHUH NIEPEKPECTKA.

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

MeracrabunsHocTh D-Tpurrepa. Pacuer mepwona Aiisi MOCIENIOBATENBHOCTHBIX CXEM - XY[AUIMHA U
Jydmuil ciydan. BpemeHHoW aHanu3. Peanusanus onepanuu CIOXKEHUS: MOTyCyMMarop, MOJHBIN
CyMMarop, CyMMarop € pacHpOCTPAHSIOIIMMCS II€PEHOCOM, CYMMAaToOp C IIOCJEI0BaTEJIbHbIM
MEPEHOCOM, CYMMAaTOp C YCKOPEHHBIM NEPEHOCOM, MpeUKCHbIM cymmaTop. CpaBHEHHE BpEMEHH
BBIUMCIIEHUS BUJIOB CyMMaTopoB. Peanmuzanus ycTpoiicTBa BBIYMTAHUS, OIEpallMM CpPaBHEHUS
(paBeHCTBO, MeHbLIE 4YeM). ApU(METHKO-IOTHUECKOE YCTPOMCTBO: cxema, Tabnmuma ¢ Ouramu
ynpasneHus U QyHkuusamu. Jlornka paboTsl CXeM JIOTH4eCcKOro, apupMeTHIECKOTO U IUKIMYECKOTO
capura. CXeMOTEXHHMKA CABHUIOBBIX PErHCTPOB C cuUrHajoM shift amount. YMHOXUTENU: NPUHLIMIL
nehcTBUs U cxeMoTexHuKa. Jenurens 4x4 (A/B = Q + R/B).

8. Marpunst namaru. [IJIM, I[TJIMC

Cuetuuku. Casurosie peructpsl. Marpurpsl mamsitu DRAM, SRAM, ROM (Bkitouast peanu3aruio
LUT). I'myOunHa u mmpuHa B Marpuiax namsati. butoseie sueiiku. Bugsr ROM: nporpammupyemsie
IUIABKUMM ~ IIepeMbIYKaMM, CTUpAaeMble  IPOrpaMMUpPYEMbIE,  JJIEKTPUYECKH  CTHpPAcMble
nporpammupyemsie, praem-nmamars. [1IJIM (toueunas norauus), FPGA (na npumepe Altera Cyclone
I'V; mapuipyT npoektupoBanus B Quartus).

9. Apxurekrypa MIPS. Kongeiiepsl. [IpuHnmmnel pazpadoTku

Apxurekrypa MIPS. 5 ypoueii RISC-konBeiiepa: BpeMeHHas TuarpaMma, cxeMa 3JIeKTpuyecKas
NPUHIMITUATBHASA. 3 BHIa KOHBEHEpOB. 3 BUIa KOH(PIUKTOB KOHBEWEpOB. MILTIOCTpalys MpUHIUIIOB
paszpaborku MIPS: eauHOOOpa3me, peanuzanusi TUIOBBIX CIy4yaeB, MEHbIIE -- OBICTpee,
KOMIIPOMHCC: 3 THIAa KOMaHA C TpUMEpaMd Ha asm W TIPEICTABICHUEM 3HAUCHHU TOJIeH H
MAaIIMHHBIX KOJOB.

10. Mammunaei 361k MIPS. Yacts 1

Mammunssit  s3pik MIPS: PC, nekomupoBaHne KoMaHABI, JIOTHYECKHEe KOMaHABI (BKJIOYas
HEIMOCPEJICTBEHHYI0 aJpPECalui0), KOMaH/bl CIIBUTA HAa KOHCTAaHTHOE M TEPEMEHHOE KOJUYECTBO
paspsiioB, TEHEpalusi KOHCTAHT, IMOJIyYeHUE pPe3yJIbTaroB B KOMAaHIAX YMHOXXCHHS W JICJICHUSI.
Mamunssiii  s3eik MIPS:  ycnmoBHble (2) u  OesycnoBHbie (3) mepexoasl. [IpeoOpa3oBanue
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, TpUMeEpbl. PerucTphbl, COXpaHseMble BBI3BIBAEMOW U  BBI3BIBAIOIICH
GbyHKIMAMU.

11. MammnaHasii s3eik MIPS. Yacts 2

MammHHebi 1361k MIPS: MHOXecTBeHHBIE BBI30OBBI (DYHKIMH, peKypcHBHasi (DYyHKLHMSA, IEHCTBHS
BBI3BIBAEMOW W BBI3BIBAIOIICH (DYHKIMNA. 5 PEKHMOB aJpecanuyl ¢ IpuMepaMu. DTarbl TOTyYCHHUs
ucnonasemoro ¢aina u3 ucxoxueix. Kapra mamstu MIPS. Crpykrypa mporpaMMbel Ha asm ¢
npumMepom. [IceBnoxoman bl

12. MukpoapxuTekTypa u 3 BapuaHTa peaau3alun



Asm MIPS: nupexTtuBsl, TUIBI JaHHBIX, TpUMep. Peructpel, THUNBI U TepedeHb KoMaHz. DyHKIIH
syscall, 3aBucumocTs oT 3HaueHus napamerpa 1 ... 8, 10 ... 16. MukpoapxuTekTypa: onepaioHHbINH
aBTOMaT = YIpPAaBJSIOIIMKA aBTOMAaT M TPakT JAHHbIX. 3 BapUaHTa peaau3alUd aAPXUTEKTYPHI.
[Mapamerper CPI u IPC. ApxurektypHoe coctosiHme W Habop komanz. IIpouecc paspaboTku
MHUKpPOApXUTEKTYpbl. TpakT NaHHbBIX, YHNPABJISAIOIMIMN aBTOMAT, pacueT OBICTPOAECHCTBHA I 3-X
BapuaHToB. CpaBHEHHE OBICTPOACWUCTBUSI TPEX THIIOB MHUKPOAPXUTEKTYP. MUKpPOApXUTEKTypa C
00pabOTKOW MCKITIOUCHH. YIIydllIeHHbIE MHUKPOApXHUTEKTYPHI: JUIMHHBIC KOHBEWEPHI, Mpe/IcKa3aHne
YCIOBHBIX MEPEXOAOB, CYNEPCKAISAPHBIE MPOLECCOPBI, IPOLECCOP C BHEOYEPEIHBIM BBIIIOTHEHHEM
KOMaH]I, IepenMeHoBaHue perucTpoB, SIMD, MHOTOIOTOYHOCTh, MYTBTHITPOLIECCOPHI.

13. Uepapxust maMaTy U CUCTEMAa BBOAA-BBIBO/IA

[lamsTh: TUarpaMMa CTOMMOCTB-EMKOCTb-OBICTPOACHCTBHE. 2 BU/IA JIOKAIBHOCTH. YPOBHH IIpoMaxa
U MoNajaHus, CpeaHee BpeMs JocTyla K namstu. IIpoexkrupoBanue Kaiia: 3 KIFOYEBBIX BOIpOCaA.
Ksmr npsimoro otobpaxenusi, HaOOPHO-aCCOLMATUBHBIA M TOJTHOCTHIO aCCOLMATUBHBIN: pa3paboTKa
W cpaBHEHHE XapakTepucTHk. [paduk ypoBHell mpomaxa. BupryanpHas mamsare. BupTyanbHbie
ajpeca, 3allUTa MaMATu. TepMHUHBI BUPTyaJbHOU namsTH. Tpancisiuusa agpecos. Tabnuua crpaHumil.
Bydep TLB.

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

ITepudepuiinple ycTpoiicTBa, 00eceunBarOIUe CBA3b BBIYUCIUTENS C BHEIIHUM MHPOM: MPUHLUI
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 3anmanue. Ilepexon or T3 k paspaborke. DTambl NPOSKTUPOBAHUS BCTPAWBAEMBIX
BBIUHCIIUTENBHBIX CUCTEM.

17. Jarunku GU3NUeCKUX BETUINH

Knaccuduxanust, npuHIMN ACHCTBHSA, TMOTPEIIHOCTH W TNPUMEPbl MPUMEHEHHsS 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, IBUTATCIIN (H_[eTOLIHLIC, 66CHIGTO‘IHBI€, H.Ial"OBI:Ie), CCPBOIIPUBOLL. YCTpOﬁCTBO n
TIOAKITIOYCHNEC K BBIYHCIIUTCIIIO.

21. YcrpoiictBa 0TOOpaxkeHus HHPOPMAIUH

CBetonuonbl, CBETOAWOAHBIE MAaTPUIIBI, >KUIKOKPHUCTAJUIMYECKHE WHIUKATOPBI: YCTPOMCTBO 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 MPOTPAMMHOTO obOecredeHus W ammaparypsl. Pa3pa®oTka miaHa TeCTHpOBaHHS U
MPUEMO-CAATOYHBIX UCIIBITAHUN

dopMupoBaHUEe TEXHUYECKOTO 3a/IaHUsl Ha pazpabaThiBaeMoOe 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)

CryneHT, W3ydYalIuil JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAQJETh OONIUM TMOHSTUHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate u3yueHus MUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIE OMpPENEICHUS AUCIUIIUHBL,
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 Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUs MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMAaHMs U3y4yaeMoOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYIMHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaIiarhCs 3a KOHCYJIbTAIMSAMH K
MpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare W3y4eHUS MUCHMIUIMHBI «DJEMEHTHas 0a3za YNpaBiISIONIMX BBIYHCIUTEIBHBIX 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:

- OCHOBaMu COIIPSIKCHUA DJICMCHTOB BCTpaHBaCMOﬁ CHUCTEMbI, HaBbIKaMU IIPOTPaMMHUPOBAHUA 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  oToOpaxeHHss ~ MH(QOpPMAIMKM:  CBETOAMOIBI,  CBETOJMOAHBIC  MATPHIIHI,
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.

Kpurepuu onieHuBanus
Ouenka oramyHo 10 OamioB - BBICTABIISICTCA ~ CTYICHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NIACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYCCKH
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha TPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBISCTCA CTYAEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHe 3HAHUS y4eOHOW MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UETaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha ITPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
OmeHka xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, IPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAET B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO MPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIEeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJLHEWIIEro OOyYeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ymOBIETBOPUTENbHO 3 Oaja - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHUH IPOTPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBIETBOPUTENHHO 2 0ajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HAaeT OoJblIel yacTu
OCHOBHOTO COJepXaHUsI y4eOHOW MpOorpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OImMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.
OrneHka HEYIOBJIETBOPUTENHEHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH



Oumenka 3a ceMecTp B OCEHHEM CEMECTpe BBICTABISECTCA IO  pe3ylbTaTaM  YCTHOTO
TQepeHIIPOBAHHOIO 3a4eTa.

OumeHka 3a ceMecTp B BECEHHEM CEMECTpE BBICTABIAETCS IO  pe3yibTaraM  YCTHOTO
T QepeHIMPOBaHHOTO 3a4e€Ta W BBHIMOJHEHHUs 3aJaHusi 1o JjabopaTopHbM paboTtam (cpenHee
apudmMeTHaeckoe).



