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Paznen 1. Ileqn u 3a1a4u 0CBOEHUA TUCHUILIHHBI

Ilenpr0 OCBOCHMS JUCHUIUIMHBL «MHKpPONPOLECCOPHAas TEXHMKA CHUCTEM OpPUEHTALMH,
CTa0WIN3allul W HaBUTALUW» SBISETCA. (POPMUPOBAHUE y CTYAECHTOB TEOPETUYECKUX 3HAHUM U
IIPAKTUYECKMX HABBIKOB B  00JacTM IMPOEKTUPOBAaHUS, NPOrpaMMHUpPOBAaHUS U  OTJIAIKHU
MHUKPOIIPOLIECCOPHBIX CHCTEM, NPUMEHSEMBbIX B COCTaBE CUCTEM OpPHUEHTAllMM, CTaOWIM3aluu U
HAaBUIallUM, A TaKX€ pa3BUTHUE YMEHUN IPOBOJUTH 3KCIEPUMEHTbI HA pPEAIbHBIX MakKeTax u
00pabaTbIBaTh pe3yJbTaThl U3MEPEHUH C UCIIOJIB30BAHNEM COBPEMEHHBIX IPOIPAMMHBIX U alllapaTHbIX
CPEICTB.

K OCHOBHBIM 3a7auaM OCBOCHMs AMCLMIUIMHBI CIEAYET OTHECTH: O3HAKOMMTH CTYACHTOB C
IPUHIUIIAMU TOCTPOCHUS U (PYHKIIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM B YCIOBUAX PEAIbHOTO
BpPEMEHU; U3YUUTh HHTEP(EHChI MOAKIIIOUCHHS U B3auMoaeicTBHs ¢ natunkamu (IMU, GPS, sukozaeps!,
aKceJIepOMETPhl, TUPOCKOIIbI); HAYYUTh pabOTaTh C pealbHbIMM MakeTaMHM U NPOTOTUIIAMU Ha Oase
MUKpPOKOHTPOJUIEPOB U  OJAHOKPUCTAJIBHBIX KOMIIBIOTEPOB; pa3paboTaTb HAaBBIKU IPOBEACHUS
HKCHEPUMEHTOB 10 COOpY HaHHbBIX, (PUIBTpALMM M aHAIU3y HHPOPMALUU OT HHEPLUUAIBHBIX M
HABUTAIIMOHHBIX JTATYMKOB; NMPUMEHATH MPOTPaMMHBIE CpPEACTBA s OO0paOOTKM M BHU3YyalIM3alluU
HKCHEPUMEHTAIbHBIX JIaHHBIX; OCBOMTbh METOJMKU KAJIMOPOBKU JATYMKOB U KOPPEKLUHU OIINOOK
u3MepeHuil; (QopMuUpOBaTh yYMEHHE HCIOJIb30BaTh IOJYYEHHbIE JAHHbIE JUISl  YIpPaBJICHUS
VCTIOJHUTEJIbHBIMA MEXaHU3MaMU U OLEHKH COCTOSIHUS CHCTEMbI; pa3BUTh CHOCOOHOCTh K aHAJIU3Y
Pe3yIbTATOB SKCIIEPUMEHTOB U (POPMYIIMPOBAHHUIO BHIBOJIOB O KQUECTBE PAOOTHI CHCTEMBI.

Paznen 2. [liianupoBanue pe3yJbTaTOB 00y4eHUsI MO AUCHUIIUHE, COOTHECEHHbIE ¢
TUIAHHPYEMBIMH pe3yJIbTaTAMHU 0CBOEHHs 00Pa30BaTeIbHON MPOrpaMMbl

Kox NHaukaTopsl 10CTHKEHH KOMIIETEH MU
KOMITETe ®opmyJIHpPOBKA (17151 mIIaHUpPOBaHUS pesyJIbTaToB 00y4eHus 1o
— KOMIIeTCHIIUH 3JIeMeHTaM 00pa30BaTeNIbHON IPOTrpaMMBbl U
COOTBETCTBYIOILIMX OLIEHOYHBIX CPEJCTB)
ITK-3 CriocobeH npuHUMATh y4acTUe B [1K-3.1 3naer npaBuiia co3ianus
IIPOEKTUPOBAHUU JIEKTPUYECKUX | CXEMOTEXHUUECKOW JOKYMEHTAIMH; IPUHLINIT
CXEM M IeYaTHBIX IIJIaT, paboThI U XapaKTEPUCTUKH FIMEKTPOHHBIX
pa3paboTKe CXeMOTEXHUYECKON AIIEMEHTOB
JNOKYMEHTaLUU I1K-3.2 YMmeeT npoBOIUTH pacueT napaMeTpoB
AIIEMEHTOB 3JIEKTPUYECKUX CXEM
[1K-3.3 Bnaseer HaBbIKaMH pa3pabOTKU
AIIEKTPUYECKUX CXEM M ME€YaTHBIX IJIaT
Pa3nes 3. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl
Huctunnuna «MuUKpompoIrieccopHass TEXHHUKa CHCTeM OpHEHTAllud, CTa0WIM3alui |
HaBUTAllMM» H3y4yaeTcss B [ CEMECTpe, OTHOCHTCS K YacTH, (OpMHUPYEMOHl ydaCTHUKaMU

obpa3oBaTenbHbIX oTHOIEHUH bioka b.1 «/{uciumiuas! (Moaynn)» 06pa3oBaTeIbHON IPOTrPaMMBI 110
HanpasiieHUuto noarotoBku 24.03.02 Cuctemsbl ynpaBiieHUs JBH)KEHHEM M HaBUTaLUs, NPOQUIb:
«{udpoBeie cuCTeMBbI yIIpaBIeHUs U HaBUTAIUs OECIIUIOTHBIX alllapaToBy.

Pa3nen 4. O0beM (TPyA0EMKOCTB) 1M CIHHUIIJIMHBI
(oOmasi, Mo BUAAM y4eOHOii paboThl, BUJIaAM MPOMEKYTOUHOI aTTeCTALNHU)

TpyroeMKOCTh AUCHUIIMHBI U BBl Y4eOHOM HATPY3KHU

Ha 04HO# (hopme 00yUeHUs

KonTpons
[Ipaktuue | Kypcosoe | Camocrosite . POIIb,
Texkymmit | mpoMexyTo

3.e. | Hroro | Jlexknuu CKHE MIPOECKTUP JIbHAA
KOHTPOJIb qHasi

3aHATHUS OBaHUE pabora
aTTecTanus

7 ceMecTp

3




36

4 144 32 32 44
DK3aMeH
TemMaTuyecKHuil NJIAH IHCHUTIIMHbBI
Ounas ¢opma o0yueHus
Paznenbr / Tembr Jlex | Ilpaktnue | Camocrosa | Tekymmii | Kontposb, | Bcero
1002078 CKHe TeIbHAs | KOHTPOJIb | MPOMEXYTO | YacoB
3aHSATUS pabota YHast
aTTeCcTaIus
7 cemecTp

Tema 1. Brenenue B
MHUKPOMPOIIECCOPHbIE 4 4 4 12
CUCTEMBI. ApXUTEKTYypa
MHUKPOMPOIIECCOPOB
Tewma 2. Opranuzanus 4 4 4 12
namsITi 1 nepudepun
Tewma 3. UHTEpdeticht
MUKPONPOLIECCOPHBIX 4 4 6 14
CHCTEM
Tema 4. Cuctemsl Ha
KpUCTaIlJIe U 4 4 6 14
BCTpanBaeMbie
1aThOPMBI
Tema 5.
MUKpPOKOHTPOJIIEPHI B 4 4 6 14
CHUCTEMaxX OpUEHTAIlUU
U cTadWiIn3aluu
Tema 6. Hudposas
00paboTKa CUTHAJIOB B 4 4 6 14
peaTbHOM BPEMEHH
Tewma 7. CunoBas
AJIEKTPOHUKA U
JpaiiBepsl 4 4 6 14
HCTIOTHUTEIHHBIX
MEXaHH3MOB
Tema 8. Cucrembl
OpHUEHTAIINH U 4 4 5 14
HaBUTallMK Ha 6a3e
MHUKPOIIPOILIECCOPOB
9K3aMeH 36 36
HUTOr0 3a / ceMecTp 32 32 44 36 144

CTpyKTypa M coep;KaHue QU CIUILINHbI

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue TemMbl

Tema 1. Beenenuie B
MUKPOIIPOIIECCOPHBIE CUCTEMBI.
APXUTEKTYpa MUKPOIIPOLIECCOPOB

Ornpenenenrie MUKPOIPOLECCOPHON cucTeMbl. Posb
MHUKpPOIIPOIIECCOPOB B COBPEMEHHBIX CHCTEMax
yIpaBJieHUS. Obmas CTPYKTypa
MHUKPOIPOLIECCOPHOM CUCTEMBI (MIIC).
Knaccudukanus u Haznauenue MIIC. IapBapackas
apxutektypa. Ilpuncronckas apxutekrypa. CISC-
nporneccop. RISC-mponieccop. Peructpsr  obmiero

4




Ha3HaueHUs. PerucTpsl BHEIIHUX  YCTPOMCTB.
Kouseitep komana. Paznuume B cucteme KomaH[
CISC u RISC apxwutextryp. Komanasl nepecbuiku
JaHHbIX. KOMaHb! 3arpy3Ku perucTpos.
[IporpammHbIi cHETYUK. AKKYMYJISITOP

Tema 2. Opranu3zanus mamsTH 1 Tumner mamsata: RAM, ROM, Flash, k. [Tpuniumnst
nepudepun ajpecaly NaMATH M YCTPOMCTB BBOJA-BbIBOJA.
Hcnonb3oBanue npepeiBanuii 1 DMA s oOmeHa
JaHHbIMU. [loHATHE MIMHBL: BHYTPEHHSS, BHELIHSA,
10CJIeIOBATEIbHBIE HHTEP(EICHI.

Tewma 3. UHTepdeticht [TocnenoBarensubie nHTEpPeiicer: UART, SPI, I2C.
MHUKPOIIPOLIECCOPHBIX CUCTEM [TapannensHpie UHTEpGEHCH M UX OTPAHUYCHHUS.
Bricokockopoctabie uHTepdeiicel: CAN, Ethernet,
USB. J[luarHocTMka W OTIaAKa HHTEPPEHCcOB ¢
ITOMOIIBIO JIOTHYECKOTO aHAIM3aTOPA.

Tema 4. Cuctembl Ha KpUCTAJLIE U ApXUTEKTypa CHUCTEMBbI Ha KpHUCTaJUIE: MPOLECCOop,
BCTpanBaeMble TIaT(HOPMBI MaMsATh, nepudepusi. OcobenHoctu
OJIHOKPUCTAJIbHBIX KOMIIbIOTEpOB. BcTpanBaembie
ONEPALMOHHBIE CHUCTEMBbl PEAJbHOTO  BPEMEHH
(RTOS): FreeRTOS, Zephyr. [IpumeHeHHe CHCTEMBI
Ha KpUCTaJUIE B 3a7ja4aX OPUEHTALIMH 1 HABUTALIMH.
Tema 5. MukpokoHTpoJuiepsl B cuctemax | HazHaueHune u 0cOOEHHOCTH MUKPOKOHTPOJLIIEPOB.
OPUCHTAIIMH U CTaOWIN3aIlUN [Togkmrouenne u oOpabotrka manHbIXx ¢ IMU
(MHEepIUaIbHbII U3MEPUTENbHBIN 0J10K).
VYrpaBineHue  cepBONpPUBOAAMHM U IIATOBBIMHU
JIBUTaTEIsIMU 4epe3 MUKPOKOHTPOJILIED.

Tewma 6. [{ludposas o6padoTka curnano B| [Ipurainer mudposoi punsTpanuu: KX, BUX.
[pE€albHOM BPEMEHHU Peanuzanus ¢upTpa Kanmana Ha
MUKpOKOHTpoJuiepe.  OOpaboTka  JaHHBIX  C
aKcenepoMeTpoB, Tupockonos, GPS. Anroputmer
BBIYMCIICHHS YTJIOB Diliepa U KBATEPHHUOHOB.

Tema 7. CuiioBasi 2JIEKTPOHUKA U IIpunnuner  [MUM-monymsauuu B yOpaBJICHUH
NpaliBepbl UCIIOJHUTENBHBIX MEXaHU3MOB | npuBogamu.  [Ipaiisepel  asurareneii:  L298N,
DRV8825, TB6612FNG. H-mocter ma MOSFET-

TpPaH3UCTOpaX. 3amura CHJIOBBIX Lenei:
OrpaHUYEHUE TOKA, TEIUIOBAsl 3ALUTA.
Tema 8. Cuctembl OpUEHTALMH U Wnterpanus aanHeix ¢ garuukoB: IMU + GPS.

HaBUTAIMK Ha 6a3e MHUKPOIPOIIECCOPOB [Ipumenenne MEMS-gaT4ukoB B MOOWIBHBIX
ycTpoiictBax. [locTpoeHue cucrem crabwid3anuu
kamep u 1argopm. [lpumepsr peanuzanuu:
Oamancupubie  cuctembl, BIIJIA, aBTOHOMHBIE
aBTOMOOMIIH.

3aHATHS CEMMHAPCKOTO THIA
(IIpakTHYecKHe 3aHATHS)

OO1mme peKOMEeHIaluH 10 MOJrOTOBKE K CEMHHAPCKUM 3aHATHSAM. [Ipr MOATrOTOBKE K paboTe BO
BpeMsi TMPOBEJCHHS 3aHATHH CEMHHAPCKOTO THUIMA CIIeAyeT OOpaTuTh BHUMAaHHE Ha CIEIYIOIINE
MOMEHTBI: Ha TIPOLECC TNPEIBAPUTEIBHON MOATOTOBKM, HAa PabOTy BO BpeMsl 3aHATHUS, 00pabOTKy
MOJIYYEHHBIX Pe3yJIbTaTOB, MCIPABICHUE MOJNYYCHHBIX 3amedanuii. [IpeaBapurenbHas MOArOTOBKA K
y4eOHOMY 3aHATHIO CEMHHApPCKOTO THIIA 3aKII0YaeTCs B W3YYCHWH TEOPETUYECKOro MaTepHhaia B
OTBEJICHHOE Il CAMOCTOSTEIILHON paboThl BpeMsi, 03HAKOMIICHHE C MHCTPYKTHBHBIMU MaTepHallaMU C
LENTBI0 OCO3HAHMS 32149 3aHSTHUSI.



PaGoTa Bo Bpemst TpOBeACHUS 3aHATHS CEMMHAPCKOIO THUIA BKJIFOYAET HECKOJIbKO MOMEHTOB: a)
KOHCYJIbTUPOBAHUC 06yqa}omnxc;1 npenoaaBaTresiiMu € LCJIbIHO MPCAOCTABJICHUA HC‘ICpHBIBaIOHlef/'I
uHpopMalnu, He0OXOAUMON AJISI CaMOCTOSATENBHOTO BBIMOJHEHUS MPEATIOKEHHBIX MPENoAaBaTesieM
3aja4d, 0) CaMOCTOATENBHOE BBIOJHEHHE 3aJaHHi COTJIaCHO 00O3HAYCHHOH y4eOHOW Mporpammon
TEMaTHKHU.

Tema 1. BBeieHre B MUKPOIIPOIIECCOPHBIE CHCTEMbI. APXHTEKTYPa MUKPOIIPOLIECCOPOB
. I3yuenne 6a30Boii apxurekTypsl nporeccopa: AJIY, peructpsl, NIMHEL.
. CpaBHenue RISC u CISC-apxurtexTyp.
. AHanM3 ATarnoB BHINOJHEHHS KOMaH/I (BBIOOPKA, IEKOJUPOBAaHUE, UCTIOIHEHNUE).
. 3HakoMcTBO ¢ apxuTekTypoirt ARM Cortex-M u e€ 0cOOEHHOCTSMHU.

AW

Tema 2. Opranusanusi namMsaTu u nepudepun
. Uccnenosanune tunos namatu: RAM, Flash, kami.
. [IporpammupoBanue 10cTyna K perucTpam NamsTH U nepupepuitHbIX MOTyTICH.
. Pabora ¢ npepriBanusmu 1 DMA-niepenaueii JaHHBIX.
. [lpakTiyeckas peasin3aius ynpaBJiIeHHs TaiilMepaMH ¥ IOPTaMU BBOJ1a-BBIBOJIA.

A WDN PR

Tema 3. UnTepdeiicbl MUKPONPOLECCOPHBIX CHCTEM
. [onkmoyenne 1 0OMeH TaHHBIMH.
. UTeHue JaHHbBIX ¢ BHELIIHUX AATYUKOB.
. /lnarHoCTHKa CUTHAJIOB C IIOMOILBIO JIOTHYECKOTO aHAIN3aTopa.
. Ucnonp3oBanne CAN-unTepdeiica B 3ajauax nepeaaydl TaHHBIX MEXy y3JIaMU CHCTEMBI.

A WDN PR

Tema 4. CucreMbl Ha KPHCTAJLJIe H BCTPanBaeMble MIaT(HOPMbI
. 3amycK OHOKPUCTAIILHOTO KOMIIBIOTEPA.
. Hactpoiika onepaniuOHHON CHCTEMBI U IIOKJIFOYEHHUE TaTYUKOB.
. O6paboTKa TaHHBIX OT MHEPIHAIBHBIX U3MEpUTENbHBIX O610K0B (IMU).

WN -

Tema S. MUKPOKOHTPO/LIEPBI B CHCTEMaX OPMEHTALMY H CTA0MJIM3aHHA
. [Tonxmouenne IMU kK MUKPOKOHTPOJLIIEDY.
. CUNTBIBaHUE TAaHHBIX C AKCEIEPOMETPA U THPOCKOIIA.
. Peanmzanus mpocToro aaroputMa ctadmim3anuu (Hampumep, KOMILIEMEHTAPHBIN QUIBTD).
. YIIpaBJIeHHE CEPBONPUBOAAMU WIIM MOTOPAMH I10 JAHHBIM OT JATYUKOB.

A OWN -

Tema 6. iudpoBasi 00padoTKa CHIHAJI0B B PeaJIbHOM BPEMEHHU
. Peammzanusa KUX/BUX-punsTpa Ha MEKPOKOHTPOJIIEPE.
. Beruncnenue yrios Oiinepa o gauasiM IMU.
. Peanu3zanus ¢punsrpa Kaamana Ha ocHOBE MOJTYyYEHHBIX IaHHBIX.
. Buzyanuzanus 1aHHBIX ¢ UCIIOJIb30BaHUEM I'paMKOB U TEpMHUHATIA.

A OwWN

Tema 7. CuitoBasi 3JIeKTPOHUKA U APaiiBepPbl HCIOJIHHUTEIbHBIX MEXaHU3MOB
. Coopka u tectupoBanue H-mocta nHa MOSFET-Tpan3ucropax.
. [logxnrodyeHne u ynpasiieHHE IaroBbIM ABUTarTesieM uepes apaiiep DRVES2S.
. lIupotHo-umnynscuoe ynpasienue (IIINM) ckopocThio 1 MOMEHTOM JIBUTaTels.
. 3aIIKTa CWIIOBBIX LIENEHN OT MEPErpy30K U KOPOTKOTO 3aMbIKAHHUS.

A OWDN -

Tema 8. CucTemMbl OpHEHTANMH M HABUTALIUM HA 0a3e MHUKPONPOLECCOPOB
. Materpanus nanueix ¢ IMU u GPS-npuemHnka.
. Pacuér TekyIiero nojgoxeHus U OpUEHTAIlMU OOBEKTA.
. Peanu3zanus cuctemsl crabuin3anuu miaTopMel Ha 6a3e MUKPOKOHTPOJLIEPA.
. TectupoBanue pabOThI CUCTEMBI B Pa3IMYHBIX YCIOBUAX OKPYKAIOLIEH CpeIbl.

A WN



Pa3zgea S. YueOHo-MeTOAMYecKOe 00ecnieyeHHe CAMOCTOSITEIbHOM PadoThl 00y4al0IIUXCH
10 JMCHHUIIHHE
Hapsiny ¢ yTeHueM JIEKIMI U MPOBEICHUEM CEMUHAPCKUX 3aHATHH HEOTHEMIIEMBIM 2JIEMEHTOM
y4eOHOTO Ipolecca SIBISCTCS camocmoamenvHas paboma. IIpu caMOCTOATENBHOM paboTe JOCTUTACTCS
KOHKPETHOE YCBOEHHE Y4eOHOro MaTrepuana, pPa3BUBAIOTCS TEOPETHUECKUE CIIOCOOHOCTH, CTOJb
Ba)XHbIC ISl YCHCIIHOW TOATOTOBKM M 3aIIUTHI BBINIYCKHOW paboTel OakanmaBpa. Dopmbl
CaMOCTOSITENIbHONH palboThl, 00y4aeMbIX MOTYT ObITh pa3HooOpa3HbIMH. CamocTosiTenbHas paboTa
BKJIIOYAET: HU3yYeHHE JUTEepaTypbl, BeO-pECYpCcOB, OLEHKY, OOCYXIECHHE U peIeH3HUpPOBaHUE
nyOJIMKyeMbIX CTaTed; OTBEThl Ha KOHTPOJbHBIE BONPOCHI;, PELICHHE 337ay; CaMOTECTHMPOBAHHUE.

Brmonnenue Bcex BHUJOB CaMOCTOSITEILHOM pa60TbI YBA3BIBACTCA C U3YUCHUEM KOHKPCTHBIX TEM.

CamocrosiTesbHasi padora

HanmenoBaHmue pa3jiesioB/Tem

Buabl 3aHsTHIA 17151 CAMOCTOATEIBHOI PadoThI

Tema 1. BBegeHue B MUKPOIIPOLIECCOPHBIE
CUCTEMBI. ApXUTEKTYpa MUKPOIIPOLIECCOPOB

Tewma 2. Opranuzanus naMatu u nepudepun

Tema 3. UHTEpdeiicsl MUKPOIIPOLIECCOPHBIX
CHCTEM

Tewma 4. Cuctembl Ha KpUCTAJUIE U
BCTpanBaeMble TIaT(HOPMBI

- YCBOGHHE U3y4aeMOro Marepuaa o
peKoMeHIyeMol yueOHO!, y4eOHO- METOAMYECKOM
Y HAay4YHOM JIMUTEpaType U/UIIH 10 KOHCIIEKTY
JICKLIUH;

- BBINIOJHEHUE YCTHBIX YIPaKHCHHIA;

- BBINIOJIHEHUE MMCbMCHHBIX YIIPAXKHEHUH 1
MPaKTHYECKUX paboT;

- BBINIOJIHEHUE TBOPYECKHUX paboT;

- Y4aCTue B IIPOBCACHUN HAYUHBIX S5KCIICPUMCHTOB,

HCClIeJOBAaHUN

Tema 5. MUKpPOKOHTPOJUIEPHI B CUCTEMAX
OPUEHTAIIMH U CTaOWIN3alluN

Tema 6. [ludposas 06paboTka cUTHATIOB B
peaIbHOM BPEMEHU

Tewma 7. CuiioBast 31€KTPOHUKA U JpaiBEpbl
WCTIOJIHUTEJIbHBIX MEXAHU3MOB

Tema 8. CucTeMbl OpUCHTAIINU U HABUTAITHH
Ha 6a3e MUKPOIPOIIECCOPOB

- YCBOCHHE U3y4aeMOro MaTepuara o
PEKOMEHIyeMOM y4eOHOM, yueOHO- METOIUYECKON
Y HAYYHOM JIUTEPAType U/UITH MO KOHCIICKTY
JEKIIHH;

- BBINOJIHEHUE YCTHBIX YIPAKHCHUN;

- BBITIOJIHEHUE MMCHhbMEHHBIX YIIPAKHEHUH
MPAKTUYECKHUX padoT;

- BBIIIOJIHEHUE TBOPYECKUX padoT;

- Y4aCTHC B IIPOBCACHUHN HAYUHBIX S5KCIICPHUMCHTOB,

HUCCIEeN0BaHuN

5.1. TlpumepHas TeMaTuKa 3cce’
1. Posib MUKPOIIPOLIECCOPOB B Pa3BUTUH aBTOHOMHBIX CHCTEM.
2. Kaxk MHUKPOIIPOLNCCCOPHBIC TEXHOJOTHMHM HW3MCHWIIM IOAXOJ K YIPABJICHUIO ABHXCHUCM

OpHUeHTaIel 00bEKTOB.

©O~ND AW

10. IlepcriekTUBBI TPUMEHEHHS OECITPOBOIHBIX MHTEP(ENHCOB B pOOOTOTEXHUKE.

11. Kak uHTEp(EHCH BIHUAIOT HA TOMEXOYCTOMYMUBOCTh M KAYECTBO CBSI3U C JaTYNKAMH?
12. OnHOoKpHUCTaIbHBIE KOMIIBIOTEPHI B COCTaBE POOOTOTEXHUYECKUX KOMILJIEKCOB.

13. IIpumenenne FPGA B cucTemMax OpHEHTAIH U CTaOITU3AIHH.

u

. CpaBHEHHE pa3TUYHBIX APXUTEKTYP MPOIECCOPOB B YCIOBUSIX OTPAHUYECHHOTO SHEPTOMOTPEOICHUSI.
. Mctopus pa3BUTHS MUKPOIIPOLIECCOPHOM TEXHUKHU U €€ BIUSHUE HA COBPEMEHHYIO pOOOTOTEXHUKY.
Kax xoHBeiepu3alus moBbIIIaeT MPOU3BOIUTEIHFHOCTh MUKPOIIPOIIECCOPOB?
CoBpeMeHHbIE TEHAEHIIMU B OpraHU3alii NaMsITH MUKPOIPOLIECCOPHBIX CUCTEM.
Biusanawne tuma maMsaTH Ha 6I)ICTp0}IeI>'ICTBPIe " HAJIC)KHOCTH CUCTEM YIIPABJICHHA.

. IIpepbiBaHus KaK OCHOBAa MHOT'033/Ia4HOCTH BCTPOEHHBIX CUCTEM.

. CAN-muHa B cocTaBe CHCTEM OPHUEHTAITUH: HAJICKHOCTh U CKOPOCTh Iepe/Iauul TaHHBIX.

! Tlepeuenn TeM He sBiseTcs McyepnbiBaomUM. OOYHaIONMHCA MOXET BHIOPATh HHYIO TEMY MO COIJIACOBAHMIO C

IperogaBaTECIEM.
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14. TToaxmouenue u nporpammupoBanre IMU Ha 6a3e MUKPOKOHTpOJLIEpa.

15. @unpTp KanMana: Teopus 1 IpakTUKa peaau3aluy Ha MUKPOKOHTPOJLIEPE.

16. Kak udposas punbTparius yaydiraeT TOYHOCTb ONPEIeTICHNs OPUCHTAIUH.

17. O6paboTKa CUTHATIOB OT aKCEIEPOMETPa U TUPOCKOTA: aITOPUTMBI M METO/IBI.

18. Berunciienre KBaTepHUHOHOB BMECTO YIJIOB Dijiepa: 3a4eM 3TO HY>KHO?

19. Kak npaBuisHO o100paTh ApaiiBep ABUTATENS A1 pOOOTOTEXHUYECKON CUCTEMBI.

20. Bimustaue HIMM-ynipaBiienns Ha 3G GEeKTUBHOCTH PHUBO/IA.

21. TernoBO# PEKUM U 3alUTA CUIIOBBIX KIIFOUEH B YCIOBUSAX IKCTPEMaTbHON IKCIUTYaTaIlHH.
22. Unrerpamust IMU u GPS: myTy NOBBIIICHHUS] TOYHOCTH HABUTAITHH.

23. [Ipumenenne MEMS-natunkoB B MOOMIIBHBEIX poOoTax u BITJIA.

24. AnropuTMBbI CTa0MIIN3aUU KaMepbl Ha OCHOBE JaHHBIX 0T IMU.

25. Kak MHKpOIpOLEeccOopbl MOMOTalOT CTPOUTh CHUCTEMbl OpPHUEHTAlMU 0e3 BHEUIHHMX HCTOYHUKOB

CHUI'HaJa.

5.2. llpumepHbIe 321aHUs 1JIs1 CAMOCTOATEIbHON PadoThI

HaumeHoBaHue pa3iesioB/TemM

Tun 3aganus

Tema 1. BBenenue B MUKpOIPOIIECCOPHBIE
cHCTeMbl. ApXUTEKTypa MUKPOIIPOLIECCOPOB

W3yuuth apxXUTEKTypy OIHOIO H3 IPOLECCOPOB.
Onucarb ocHOBHBIE KOMIIOHEHTHI: AJIY, perucrpsl,
IIMHBI, OJIOK YIIPABIICHUS.

Tema 2. Opranuzanus naMaTi 1
nepudepun

Paccmotpets Tunel namsatu: RAM, Flash, kamr — u
ux poib B pabote mukpompoieccopa. [logoOpars
MUKPOKOHTPOJIJIEP U OMUCATh €r0 CTPYKTYPY HaMsATH
U JIOCTYII K niepudepun.

Tewma 3. UHTEpdeiich
MHUKPOIIPOIIECCOPHBIX CUCTEM

BeiOpate onuH u3 uHTepdelicoB M omucaTb €ro
INPOTOKOJI TIepefay NaHHbIX. Peanm3oBarte oOMeEH
JAHHBIMHM MEXJly MUKPOKOHTPOJUIEPOM U BHELIHUM
YCTPOHCTBOM.

Tema 4. CucteMbl Ha KpUCTaJUIE U
BCTpauBaeMble TIaTHOPMBI

Br16paTh 0HOKpUCTANBHYIO TUIaT(HOPMY ONHUCATh €€
APXUTEKTYpPy, BO3MOXXHOCTH H  OCOOEHHOCTH
MPUMEHEHHUS B POOOTOTEXHUKE. BBIMOTHUTH cOOp
naHHbiX ¢ IMU wmnm xamepsl U COXpaHUTh WX ISt
MOCJIEAYIOLIEro aHajau3a.

Tema 5. MUKpPOKOHTPOJUIEPHI B CUCTEMAX Bri6pats MHUKPOKOHTPOJIIIEP TS 3aJ1a4n

OpPHUEHTAIUH U CTAOMIIN3aIIH crabuwnn3anuu. Peann3oBarte MPOCTOM  alnropuT™M
bunbTpanun (KoMIIeMeHTapHBIH GuibTp).
Hcnonb3oBath HOJy4YEeHHBIE JTaHHbIE s
VIpaBJICHUS  CEPBONPHBOAOM  WJIM  IIarOBBIM
JIBUTATEJIEM.

Tema 6. Lludpoast 06paboTka CUTHAJTIOB B PeamuzoBate KHX- wmm  BUX-pmwietp Ha

peaJibHOM BpEMEH!U MUKpOKOHTpoJuiepe. OO0paboTaTh 3alllyMIIEHHBIH
CUTHAJI €  akcelepoMeTpa WJIM  T'MPOCKOINA.

Peanu3oBare BBIUMCIEHHE YITIOB Dillepa WU
KBaTepHUOHOB. OLIEHUTH BIUSIHUE TUCKPETU3ALUU U
3aJiepKEK Ha TOYHOCTb ONPENIEIECHUs] OPHEHTALUH.

Tema 7. CunoBas 2JIEKTPOHHMKA U IpaiiBEPbI
VICITOJTHUTEJIBHBIX MEXAHU3MOB

Pa3zpaGotaTte cxemy ympaBieHUS JBUTaTeist cC
ucnons3oBanueM H-mocta. BeiOpaTth moaxonsiuit
npaiisep  (L298N, DRV8825, TB6612FNQG).
Uccnenosars Bnusinue [LHIMM Ha cKOPOCTH 1 MOMEHT
nsuratens. JloOaBUTh 3almUTy OT TMeperpeBa H

neperpy3ox.




Tema 8. CucteMbl OpreHTALMN 1 PeanuzoBatrh anroput™m crabuimzanuu miaTGopMbl
HaBUTaIy Ha 0a3e MUKPOIPOLIECCOPOB Ha 6aze I[N /I-perynaropa. Beinonuurs

TECTUPOBAHUE CHUCTEMBl B YCIOBUAX HW3MEHEHHUS
Harpy3kd. OIIEHUTh TOYHOCTh U OBICTPOJICHCTBUE
CHCTEMBI B PA3JIMYHBIX PEKUMAX.

Pa3zgen 6. OnieHouHbIe M MeTOAMYECKHE MATEPUAJIBI 110 00Pa30BaTEeILHOM NporpaMmme
(poH OLIEHOYHBIX CPEACTB) AJsl MPOBEIEHUs TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTALMHU

6.1. ®opma NpoMeKYTOUHOM aTTeCcTAMU 00YYAKOIIErocs Mo y4eOHOH JUCIHIJIMHE
B nporiecce ocBoeHust yueOHOM TUCIMITIMHBI I OLEHUBAHUSA COPMHUPOBAHHOCTH TPEOyEeMBIX

KOMITETCHIIMI MCIIOJB3YIOTCS OIICHOYHBIE MaTepHalibl ((POHIBI OIICHOYHBIX CPE/CTB), MPEICTABICHHbIE
B Ta0JIHLIE
Iliianupyembie
IIpuMepbl KOHTPOJIBbHBIX BONPOCOB U
pe3yJabTaThl, .
Conep:xanue yueOHOro 3aXaHui
XapakTepusyoiue .
MaTepHaJia JJIsl ONEHKH 3HAHUIA,
Tanbl (POPMHUPOBAHUSA . .
YMEeHMUIi, BJIa/IeHUM
KOMIIeTeHIINH

INIK-3 CnocodeH NpUHUMATH y4acTHe B MPOEKTHPOBAHHM IJIEKTPUUYECKHX CX€M M MeYaTHBIX
IUIAT, pa3padoTKe CXeMOTEXHUYEeCKOH JOKYMEHTAUMHU

I1. 6.2 HacTosiedt paboueit | I1. 6.3 Hacrosiueit paboueill mporpaMmel
TK-3.1. IPOrPaMMBbI JUCHUTUTHHEI JMCLUTLTHEI

I1. 6.2 HacTosIel pabouei I1. 6.3 HacTosmIeH pabouel MporpaMMbl
IIK-3.2. MPOTrpamMMbl IUCIUTLTAHBI JACIUATITUHBI

I1. 6.2 HacTosiiedt padoueit | I1. 6.3 Hacrosielt paboueil mporpaMmel
POrpaMMbl JUCHUTLTHHEI JICLUTITHHEI

I1K-3.3

RBRO©oo N~ WNE

=
N

13.
14.
15.
16.
17.
18.

6.2. TunoBbIe BOMPOCHI M 3aJAHUS

IMepeyeHnb BONMPOCOB 151 MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIIMH
(k 3x3aMeny)

. Onpeenenne MUKpOIPOLECCOPa U €ro POojb B COBPEMEHHBIX CUCTEMaX YIPABJICHUS.

Knaccugukarus apxurextyp: RISC, CISC, VLIW.

Crpykrypa tunoBoro nporeccopa: AJIY, peructpsl, 6JI0K yrpaBieHUsI.
DTarnbl BHITIOTHEHUS! KOMaHI: BEIOOPKA, IEKOAUPOBAHHE, UCIIOTHEHHUE, 3aHCh.
[TpuHIMIT KOHBEHEepHU3aIK U € BIMSIHUE HA TIPON3BOAUTEIHLHOCTb.

Tumne! mamsta: RAM, ROM, Flash, k311 — ux Ha3HaueHUE U OCOOCHHOCTH.
[TpuHIMITEI aipecanuy MaMsTH U YCTPOIMCTB BBOJ1a-BBIBOIA.

. Pabora ¢ nmpepbIBaHUSIMU U MEXaHU3MaMU 00paOOTKU UCKIIFOUSHHH.

. Ucnionb3oBanne DMA a5 noBbliieHust 3 QeKTUBHOCTH NIEpeIaun JaHHbBIX.
0.
1.

Oco0eHHOCTH OpTraHu3alMK MaMATH B MUKPOKOHTPOJIIEPaX.

[Tocnenosarensubie uHTEpdeticel: UART, SPI, I?°C — nmpoTokosibl 1 0COOEHHOCTH MPUMEHEHUSI.

. [MapannensHbie HHTEPQEICH U UX OTPAHUYEHUS B YCIOBHUSIX PEATbHOTO BPEMEHHU.
Bricokockopoctasie muHb: CAN, Ethernet, USB — o06nactu mpuMeHeHUs B MEXaTPOHUKE.
JlnarHocTHKa CUTHAJIOB UHTEP(EHCOB C MOMOIIIBIO JOIMYECKOT0 aHAITN3aTOPA.

BrusiHre moMex W IJIMHHBI JIMHUHN CBSI3W HA HAJIEKHOCTh HHTEP(EHCOB.

[Tonsitue System-on-Chip (SoC) u ero o0CHOBHbIE KOMITOHEHTBI.

OpnnokpucranbHble KomnbioTepsl: Raspberry P1, BeagleBone, Odroid — cpaBHeHuEe BO3MOKHOCTEH.
Berpoennbie  oneparmonHbie  cucTeMbl peanbHoro BpemeHu (RTOS): FreeRTOS, Zephyr,

Embedded Linux.



19. IToakmroueHne BHEMTHUX YCTPOUCTB K SOC M opraHu3aiiis oOMeHa TaHHBIMU.

20. ITpumenenue SoC B 3a7auaX aBTOHOMHON HAaBUTALIUU U YIIPABIICHUS JBUKCHUEM.

21. O0mas cTpykTypa U GyHKIIHMOHAIBHBIE BO3MOKHOCTH MUKPOKOHTPOJIJIEPOB.

22. OcoOeHHOCTH MPOrPaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB B 3a/1a4ax YIPaBJICHUS.

23. [logxmrouenue 1 paboTa ¢ HHEPIUAIBHBIMU U3MepHUTeIbHbIMU Otokamu (IMU).

24. YrpapieHHe CepBONPUBOIaMH U IIATOBBIMH JBUTATENISIMU Yepe3 MUKPOKOHTPOJLIEP.

25. Peanuzanus cucrteM cTabmimM3auy Ha 6a3e MUKPOKOHTPOJIJIEPOB.

26. OcHoBHBIE TOHATHS 1HU(PPOBOM 0O0pPaOOTKM CUTHAIOB: JHCKpETH3alMs, KBAaHTOBAHMUE,
npeodpaszoBanue Oypbe.

27. KUX u BUX ¢unbTpbl: mpuHIUI pabOThl U MPUMEHEHHUE B 00pab0TKE JaHHBIX OT TaTYHUKOB.

28. Peanmzanus punsrpa Kanmmana a1 OLleHKH COCTOSHUS 0OBEKTa.

29. Brruucnenue yrios Disiepa 1 KBATEPHUOHOB 110 JaHHbIM IMU.

30. O6paboTKa CUTHAJIOB B pealbHOM BpeMEHH Ha 6a3e MUKPOKOHTpoJuiepoB U DSP.

31. [lpunuun mupoTHO-UMITySIbcHOTO MoaynupoBanusi (IIIMM) u ero mpumeHeHue B yHpaBlieHUU
MIPUBOJIAMHU.

32. Ctpykrypa H-mocrta u ucnonszoBanne MOSFET-Tpan3uctopos.

33. JpaiiBeps! nurareneii: L298N, DRV8825, TB6612FNG — cpaBHeHHE U IPUMEHEHUE.

34. 3ammTa CUTIOBBIX LIETIeH OT MEPErpy30K, MeperpeBa U KOPOTKOTO 3aMbIKaHUSI.

35. OcoOeHHOCTH YIpaBICHUsI MOIIHBIMHI HArPy3KaMH B COCTaBE MOOHMIIBHBIX CUCTEM.

36. [Ipumenenne MEMS-n1aTuynKkoB B CHCTEMaxX OPUEHTAIIMU U CTaOMIA3aIiH.

37. Narerpamus IMU u GPS 11 HOBBIIICHHSI TOYHOCTH ONIPEICIICHUS TTOJIOKCHHUS.

38. AropuTMBbI BEIYMCIICHUS YTIIOB OPUEHTAIIMH: KOMILJIEMEHTapHbIH GunbTp, huinbtp Kanmana.

39. IIpumeps! peanu3anuy CHCTEM CTAOMIN3AIMH Ha 0a3e MUKPOKOHTPOJIJIIEPOB.

40. Ucnonb30BaHWe MHUKPOIIPOLIECCOPOB B OECHMIOTHBIX JIETATENBHBIX ammapaTax ¥ MOOHIbHBIX
poboTax.

6.3. [IpuMepHBIe TECTOBBIE 3aJAHUS
[TonHbI# OaHK TECTOBBIX 3aJIaHHM JJIsl POBEJCHUST KOMITBIOTEPHOTO TECTUPOBAHUE HAXOSATCS B
AJIEKTPOHHOU MH(POPMAIIMOHHON 00pa30BaTeIbHON cpefie U BKiItoYaeT 6oiee 60 3amanuid, U3 KOTOPHIX
B CITy4aifHOM mopsifike GopMuUpyeTcs TecT, cocTosmuii u3 20 3a1anuii.

Komnerenuun Tunosbie BONPOCHI U 33 JaHUS
MK-3 1. Kaxoil wunTepdeiic dame Bcero HCMIONb3YeTCA ISl MOIKIIOYSHUS
WHEpIUAIBHOT0 n3MepuTeabHoro 6yoka (IMU) k MukpokoHTposuiepy?
a) UART
b) CAN
c) I’C

d) Ethernet

2. Uro mpencrasnser coboir puunpTp Kanmmana B koHTekcTe 00pabOTKH
JAHHBIX OT JIaTYMKOB OPHUECHTAIUH?

a) YcunuTens cCUrHaua

b) AropuT™M ONTUMAIHLHON OLIEHKU COCTOSIHUSI CHCTEMBI

¢) [Iporpamma as1st mporpaMMupoOBaHUsI MUKPOKOHTpOJLIEpa

d) Bua um¢poBoro BEIXOIHOTO CUTHANIA

3. Kakoe ycTpOWCTBO MpPUMEHSETCS Ui YNPABICHHUS CKOPOCTBIO U
HalpaBJIEHUEM BpaIllEHHs! IBUTATENS TOCTOSTHHOTO ToKa?

a) ALIIT

b) Hpaiisep H-mocra

¢) Uctounuk nutanus

d) OnepannoHHBIN yCUTUTENb

4. Kakoll TN TaMATH B MUKPOKOHTPOJUIEPE UCIOJIB3YETCsl JUIsl BPEMEHHOIO
XpaHEHMs JAHHBIX BO BPEMs BHITTOJIHEHHS TPOrPaMMBbI?

a) Flash
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b) EEPROM

c) RAM

d) ROM

5. Kakoii curaan ¢popMupyercst mpu UCIoab30BaHNH TexHomoruu [1INM?

a) AHAJIOTOBBINM CUTHAJ HANPSDKCHUS

b) [leproauveckuii UMITYJIBCHBIN CHTHAN C IEPEMEHHON CKBAYKHOCTBIO

¢) [TocTtosiHHBIN TOK

d) YacToTHO-MOYTMPOBAHHBIN CUTHAT

6. Kakoii anroput™m mo3BOJSET BBIYUCIATH YIJIbl OPUEHTALMM OOBEKTa IO
JTaHHBIM aKCEJIEPOMETPa U THpocKoma’?

a) [Ipeo6pazoBanue Oypbe

b) KommnemenTapHslii GuiibTp

¢) Meron riiaBHbIX KOMIIOHEHT

d) MeTros1 KOHEYHBIX IIEMEHTOB

7. Kakoil patuumk Hauboyiee YacTO UCHOJb3YEeTCS MJIs OIpeaeiaeHus
MOJIOXKEHUS 00BEKTa OTHOCUTEIIBEHO MAarHUTHOTO OIS 3emMiu?

a) 'mpockon

b) AkcenepomeTp

¢) MarautomeTp

d) bapomerp

8. Jlns gero ucnonszyercss DMA B MUKPOIIPOIIECCOPHBIX CHCTEMaX?

a) [lnst yBenuueHus: TakTOBOW 4acTOThI

b) Jlns yckopeHus paboThl IMpolieccopa 3a cueT NapauleIbHOM mepeaadu
JTAHHBIX

¢) st u3sMeHeHus apXUTEKTyphI poieccopa

d) 171t mOBBIIIIEHUST TEMITEPATYPHI SApa

9. Kaxoii npoToko1 npeHazHavueH JUIsl HaIe)KHOU Mepeayu JaHHBIX MEXIy
MOJIyJIIMU MOOUITBHOTO poOoTa?

a) USB

b) VGA

c) CAN

d) RS-232

10. Kakoit meTon 06pabOTKH CUTHAJIOB UCMOIB3YETCS ISl yCTPAHEHUS IIyMa
ot MEMS-rupockomna?

a) AMITUTYIHAs. MOy ISILINS

b) Lludposas GuabTparus

¢) llupoTHO-UMITYTECHAST MOTYJISITUS

d) Cnyuaiinoe ycpenHeHue

11. Kakoil mapameTp xapakTepHu3yeT TOUYHOCTh ONPEACIICHUS OPUEHTALIUH 10
maHuaeiM IMU?

a) Hanpspkenne nutanust

b) YpoBeHs 1ryma gaTuuka

¢) Paspsanocts ALIIT

d) TemnepaTypHblit 1uana3zoH

12. Kaxkoit pexxum pabGoThI mporieccopa mpeamnoaaraetT oopadoTKy BHEITHUX
cOOBITHI uepe3 anmnapaTHbIe IPepPhIBAHUS?

a) JIuneHspIi

b) [TapannensHblii

c¢) PeanpHoro Bpemenu

d) CtekoBbrit

13. Kakoit mpaiiBep peKOMEHIYETCS UCTIOJb30BATh ISl YIPABICHHUS IArOBBIM
nBUrareaemM?

a) L298N
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b) DRV8825

c) LM741

d) LM317

14. Kakoit daitn comepxxutr wuHPOpMAIMIO O paboTe SIESKTPOHHOTO
KOMIIOHEHTA U €r0 3JIEKTPUUECKUX XapaKTePUCTUKAX?

a) UHCTpyKIMs m0JIb30BaTEINS

b) Datasheet

¢) PykoBozcTBO 10 AKCILTyaTaluu

d) Cnenuduxanus mpoexra

15. Kakoii moaxoJ HCHOJB3YETCsl NpPU IPOBEIECHUU HKCIEPUMEHTOB Ha
JICUCTBYIOIIUX MaKeTax?

a) Otka3 oT Teopuu

b) Ctporoe cinegoBaHne METOUKE U aHAIIU3 PE3YJIbTATOB

¢) [TonGop obopymoBaHus 1O 1IEHE

d) M3meHenue yciaoBuii skcriepuMeHTa 6€3 JOKYMEHTHPOBaHUS

6.4. OueHo4HbIe HKAJbI
6.4.1. OueHuBaHue TeKyIIEero KOHTPOJIsI

L{enbto MpoBeACHUS TEKYILIETO KOHTPOJIS SBISETCS TOCTUXKEHUE YPOBHS PE3yIbTaTOB 00yUeHUS
B COOTBETCTBUHU C MHIUKATOPAMHU KOMITETEHIIUM.

Texymuii KOHTPOIb MOXET MPEACTaBIATH COOOW NMHCbMEHHbIE WHIMBUIYyaJbHbIC 3aJaHUS
cocrosimue u3 3-5 BOIPOCOB WK B (JOPME TECTOBBIX 3a/IaHU TI0 U3YUYECHHBIM TEMaM JI0 MPOBEICHUS
MPOMEXYTOUHOM aTTecTanud. PeKOMEHIOBaHHBIA IUIAHUPYEMBIH MEpUOJ TMPOBEIACHHS TEKYILEro
KOHTPOJIS 32 3 HE/IEH /10 IPOMEKYTOUHON aTTECTALUU.

IIxana omeHUBaAHUSA IpU TECTUPOBAHUH

Onenka

Kputepun BbicTaBJIeHUS] OLIEHKHU

3aureHo

KonmgecTBo BepHBIX 0TBeTOB B MHTEepBase: 71-100%

He 3aureno

KonnyecTBo BepHBIX 0TBeTOB B MHTepBasie: 0-70%

IIIkana oneHMBaHUA IPU NHCbMEHHOM paldoTe

Onenka

KpuTepnu BbICTABJICHHUA OLICHKH

3auTeHo

00yJaronuics JOJKEH:

- IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3YIaeMOT0 MaTepuana;

- ITIOKa3aThb 06HICC BJIAICHUC HOHATUHHBIM arrmapaToM AUCHUIIIIMHBL,

- YyMeThb CTPOHUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH H3IIaraemMoro
BOTIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMOil yueOHYIO JIUTeparypy.

He 3aureno

oOydJaroutuics 1eMOHCTPUPYET:

- He3HaHHE 3HAYUTENBHOM YacTH MPOTrpaMMHOI0 MaTepuana,

- HC BJIAZICHUC HOHATUHUHBIM arrmnapaToM JUCHHUITIINHBI;

- CYIIECTBEHHBIEC OMIMOKU MPH U3II0KEHUH y4eOHOTO MaTepurana,

- HEYyMEHHUE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU H3JIaraeMoro
BOIPOCA;

- HCYMCHUCEC ACJIaTh BEIBOJLI 110 U3JIaraCMoOMy MaTcpualy

6.4.2. OneHuBaHUE CAMOCTOATEIbHON MUCbMEHHOM PadoThI

(KOHTPOJILHOI padoThI, 3cce)

[Tpu onieHKE yUMTHIBAETCA:
1. IlpaBunbHOCTH OGOPMIIEHUS
2. YpoBeHb COPMHUPOBAHHOCTH KOMITETEHIIUH.
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3. YpoBeHb YCBOEGHHSI TEOPETHYECKHX IOJONKEHUH AMCHUIUIMHBI, MPaBHWIBHOCTh (HOPMYIUPOBKU
OCHOBHBIX TOHATUH U 3aKOHOMEPHOCTEH.

4. YpoBeHb 3HaHUS (DAKTHIECKOTO MaTepHasia B 00beMe POrPaMMBI.
5. Jloruka, cTpyKTypa U TpaMOTHOCTb M3JI0KEHHS MTMCbMEHHOM paboThI.
6. [lonHoTa n3noXkeHus Matepuaia (packpbITHE BCEX BOIPOCOB)
7. Wcnonp3oBaHre HEOOXOAMMBIX HCTOYHUKOB.
8. YMmeHue cBsi3aTh TEOPHIO C IPAKTUKOI.
9. Ymenue nenatb 0000ICHNUS, BRIBOJIBL.
HIkana oueHMBaHUsI KOHTPOJIbHOI PadOTHI M 3CCe
Onenka Kpurepum BbICTaBJIEHUS OLIEHKH
3auyTeHo OOyuaronuiics JOJKEH:
- IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3YYaeMOro MaTepuana;
- I0Ka3aTh 00IIee BIIa/ICHUE MOHATUIHHBIM allapaToOM TUCIUTUINHEI;
- YyMEThb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOW H3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEH]IyeMYIO TPOrpaMMOil yueOHYIO JIUTepaTypy.
He 3aureno OO0yuaromuiicst IeMOHCTPUPYET:

- He3HaHME 3HAYUTENIBHOM YacTH MPOrpaMMHOI0 MaTepurana,

- HE BJIaJICHUE MTOHATUWHBIM annapaToM JUCHUTLIAHEI;

- CYIIECTBEHHbIE OMIMOKU MPH U3JI0KEHUH Yy4eOHOT0 MaTepuaa,

- HEYMEHHUE CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYPOU M3J1araeMoro
BOIPOCA;

- HEYMEHHE JIeJIaTh BBIBOJIBI 1O M3JIaraéMOMY MaTepHaly

6.4.3. OeHuBaHNe 0TBETOB HA BONIPOCHI U BBINOJHEHUS 3aJaHUH
NPOMEKYTOYHOM aTTecTallul
[Tpu ouieHKe 3HAHMIA YYUTHIBACTCS YPOBEHb CHOPMHUPOBAHHOCTH KOMITETCHIIHNA:
1. YpoBeHb ycBOEHHsI TEOPETHYECKUX IOJOKEHUH AMCUUIUIMHBI, MPAaBUIBHOCTh (OPMYIHPOBKH
OCHOBHBIX IOHATUN U 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUs (PAKTUYECKOI0 MaTepuana B 00beMe IpOorpaMMal.
3. Jloruka, CTpyKTypa M TpaMOTHOCTB M3JIOKEHUS BOIIPOCA.
4. YMeHue cBs3aTh TEOPHUIO C IPAKTUKOM.
5. YMenue nenatb 0000IICHUS, BLIBOJIEI.

IlIkayia oneHNBaHKUs HA IK3aMeHe, 3a4eTe ¢ OLIeHKOI
Onenka KpuTtepun BbICTaB/IeHUS] OLCHKH
OTnnyHO OO0yyaromuiicst TOJIKeH:
- TPOJEMOHCTPUPOBATH TINIyOOKOE M TPOYHOE YCBOEHHE 3HAaHUU
MIPOrpaMMHOT0 MaTepHaa;
- UCUEPIBIBAIOLLE, [TOCIEN0BATEIBHO, TPAMOTHO U JIOTUYECKU CTPOWHO
U3JI0KUTh TEOPETUUECKUI MaTepual;
- IPaBUIILHO (POPMYIIUPOBATH ONPEACIICHHS;
- TOPOAEMOHCTPUPOBATh YMEHHS CAMOCTOATEIBHOM paboThl C
JIUTEPATYPOU;
- YMETb CJIeNaTh BHIBOJIBI 10 U3JIaTa€MOMY MaTepuaiy.
Xoporo OOyuaronuiics JOJKEH:
- MPOJIEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHHME MPOrPAMMHOTO
MaTepHaa,
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX MTOHATHIA;
- JIOCTaTOYHO IIOCJIEN0BATENbHO, T'PAMOTHO M JIOTUYECKH CTPOMHO
u3Naratb MaTepua;
- IPOJIEMOHCTPUPOBATh YMEHNUE OPUEHTUPOBATHCS B JINTEPATYPE;
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- YMETh CJIeJIaTh TIOCTAaTOYHO 0OOCHOBAHHBIE BBIBOJIBI 110 U3JIAraEMOMY
Marepuainy.

VY 10BIIETBOPUTEIIHHO OO0yuaromuiicst TOKEH:

- MPOJAEMOHCTPUPOBATH 00IIee 3HAHUE U3y4aeMOI0 MaTepuaa;

- MMOKa3aTh 0011Iee BIIaJICHUE TOHATUIHHBIM anmnapaToM AUCITUTUINHBL,

- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpOM H3JIaraemoro

BOIIPOCA;
- 3HaTh OCHOBHYIO pEKOMEHAYEMYI MPOrpaMMOil  y4eOHYIO
JTUTEpaTypy.

HeynosnerBopurenbHo OOy4Jaromuiicss JTEMOHCTPHPYET:

- HE3HaHME 3HAYUTEIIBHOM YaCcTH MPOrpaMMHOI0 MaTepraa;

- HE BJIAJICHUE [TOHATUHMHBIM allllapaTOM JUCLHUILINHBI;

- CYLLIECTBEHHBIE OLIMOKH IIPU U3JI0)KEHUHU YUeOHOIr0 MaTepuana;

- HEYMEHHME CTPOUTb OTBET B COOTBETCTBHM CO CTPYKTYpOM
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJ1aTh BBIBOJBI 110 U3J1araéMOMY MaTepualy.

IIIkajia oueHUBaHUs HA 3a4eTe

Ouenka Kpurepun BbicTaBJICHHS] OLIECHKHU
3auTeHo OOyyvaromuiics 1OJKEH: YMETbh CTPOUTH OTBET B COOTBETCTBUU CO
CTPYKTYPOM H3JIaraéMoro BOIIpOCa; MPOJAEMOHCTPUPOBATH IPOYHOE,
JIOCTaTOYHO TIIOJHO€ YCBOEHHWE 3HAHMW INPOrpaMMHOIO MaTepuaa;
MPOJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX IOHSITHIA;
NpaBUIBHO  (OPMYIHMPOBATH  OIpPENECICHUsS;  IOCIEAOBATEIBHO,
IPAMOTHO U JIOTUYECKU CTPOMHO M3JIOKHUTh TEOPETUUECKUI MaTepua;
MPOJAEMOHCTPUPOBATH ~ YMEHHUS  CAMOCTOSITEIBHOH ~ paboOTBI €
JTUTEPaTypOi; YMETh clieJaTh JOCTaTOYHO OOOCHOBAaHHBIE BHIBOJBI 11O
U3JIaraeMOMy MaTepuainy.
He 3aureno OOyuvaromuiics JeMOHCTPUPYET: HE3HAHHME 3HAUUTEIbHOW 4YacTH
MIPOrpaMMHOTO MaTepuaia; HE BIJIAJICHHE IOHATUHHBIM aIapaTom
JTUCLUIUIMHBL, CYIIECTBEHHbIE OIIMOKM NPU H3JIOKEHUH Y4eOHOro
MaTtepuasa; HEyMEHUE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpPOH
M3JIaraéMOro BOINPOCA; HEYMEHHME [JEJaTh BBIBOJBI 110 H3J1aracMOMY
MaTepuainy.

6.4.4. TecrupoBanue

IIkana oueHNBaHUA

Onenka Kputepun BbICTaBICHHS OICHKH

OTinyHO KonnyecTBo BepHbIX 0TBETOB B HHTepBaie: 71-100%
Xopo1io KosmgecTBo BepHBIX OTBETOB B MHTEepBaje: 56-70%
VY 10BJI€TBOPUTENHHO KonnyecTBo BepHBIX OTBETOB B HHTepBaie: 41-55%
HeynosnersopurensHo KommgectBo BepHBIX 0TBeTOB B MHTEepBase: 0-40%
3auTeHo KonnyectBo BepHbIX 0TBETOB B HHTepBaie: 41-100%
He 3auteno KonnyecTBo BepHbIX 0TBeTOB B HHTepBaie: 0-40%

6.5. MeToanueckne MaTepHAaJibl, ONpeIe/A0Ie NPOLeAYPY OlleHUBAHUS C()OPMHUPOBAHHBIX
KoMmImeTeHui B coorBercTBHE ¢ OOII
KauecTBo 3HaHMIT XapaKTepHU3yeTcsi CIOCOOHOCTHIO 00YUAIOIIEroCsi TOUHO, CTPYKTYPUPOBAHHO
¥ YMECTHO BOCTIPOU3BOJUTHh HH(POPMAIIHIO, TTOJYICHHYIO B TIPOIIECCE OCBOCHUS MUCIMIUIMHBI, B TOM
BUJIE, B KOTOPOM OHa ObLiIa U3JI0KEHA B yUeOHOM U3JIJaHUH WITU TPEIO0/1aBaTeIeM.
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YMeHusi, Kak mpaBuio, (GOpMHPYIOTCS Ha 3aHATUSAX CEMHMHAPCKOTO THUIMA. 3aJaHus,
HaNpaBJICHHBIC HAa OIICHKY YMEHH, B 3HAUUTEIIbHON CTETIEHU TPEOYIOT OT 00YUaIOIerocs: MPOsIBICHUS
CTEPEOTUITHOCTH MBILUIEHHUS, T.€. CIIOCOOHOCTH BBIMOJHUTH paboTy MO 00paslamM, ¢ KOTOPBIMU OH
pabotan B mporecce oOyuenus. [IpernomaBaTens jke OLIEHUBAET CBOCBPEMEHHOCTh M MPABUIBHOCTD
BBITIOJTHEHUS 3aaHMUSL.

HaBblkn MOKHO TpakTOBaTh KaK aBTOMAaTHU3MPOBAHHBIE YMEHUS, Pa3BUTHIE M 3aKPEIUICHHBIE
OCO3HAaHHBIM CAMOCTOSATEIbHBIM TPYAOM. HaBbiku hopMUpPYIOTCS IIPH CAMOCTOSITETHLHOM BBITIOJIHEHUU
O0yJaroIMMHUCS  MPAKTHUKO- OPUEHTUPOBAHHBIX  3a/JaHUM, MOJENHMPYIOUIMX  pPEUICHHE UM
MIPOU3BOJICTBEHHBIX U COLMOKYJIBTYPHBIX 33/71ad B COOTBETCTBYIOIIEH oOnacTu mpodeccCHoHaIbHON
NesITeIbHOCTH, KaK MPaBUJIO, NMPHU BBHINOJIHEHUH JOMAIHUX 33JaHUM, KYpPCOBBIX MPOEKTOB (padoT),
HAYYHO-HMCCIIEIOBATENbCKUX pabOT, MPOXOXKACHUU MPAKTUK, NpU paboTe HHAWBUIYAIBHO WIH B
COCTaBe TPYMIIbI U T.1.

VYCcTHBIN ollpoc — 3TO MpoLEeaypa, OpraHU30BaHHAsl Kak clelualbHas Oecea IpenojgaBaTesis C
rpynmoi ooy4aromuxcs (GpoHTaNIBHBINA ONMPOC) WK C OTIACTLHBIMU 00y4YarOIUMHUCS (MHANBUYaTbHbBIN
OIPOC) C MLEJbI0 OLEHKH CHOPMHPOBAHHOCTH y HUX OCHOBHBIX IMOHITUH W YCBOCHHS Y4E€OHOTO
MaTepuaiga. YCTHBIH ONPOC MOXKET HCIOJIb30BaThCSl KaK BHJ KOHTPOJS M METOJ OLEHUBAHUS
(opMHpyEeMBIX KOMITETCHINH (KaK M KadecTBa MX (POPMHPOBAHMUS) B PaMKax CaMbIX Pa3HBIX (OpM
KOHTpOJISI, TAKUX Kak: cobeceoBaHUe, KOJUIOKBUYM, 3a4€T, SK3aMEH IO TUCIUILIUHE. Y CTHBIM Ompoc
(YO) no3BoJisieT OIICHUTh 3HAHUS W KPYro3op 0Oydaromerocs, yMeHUe JOTHYECKH ITOCTPOUTH OTBET,
BJIa/ICHHE MOHOJIOTUYECKOW pedbl0 W HMHbIe KOMMYHUKATHBHbIE HaBbIkM. YO o0magaer O0nbIIMMU
BO3MO>KHOCTSIMU BOCIIMTATEIbHOTO BO3/1€HCTBUA NpenoiaBarens. BocnurarensHast pynkius YO umeer
PSI BaKHBIX ACHEKTOB: MPO(PECCHOHATBHO-ITHUECKUNA U HPABCTBEHHBIM AaCMEeKThl, TUAAKTHYECKHI
(cucremaTu3anus MaTepuaiga IpU OTBETE, JIydllee 3allOMMHAHWE MaTepuajia IpU UHTEUIEKTYaJIbHON
KOHIIEHTPAIlMK), IMOLMOHAIBHBIN (pagocTh OT YCIHEIIHOTO MPOXOXKIEHUS coOeceloBaHHs) U Jp.
Ooyuaronias pyskuus YO COCTOUT B BBISABICHHH JI€TAJICH, KOTOPHIE 10 KAKMM-TO IIPUYMHAM OKa3JINCh
HEZ0CTATOYHO OCMBICIICHHBIMH B XOZI€ YU€OHBIX 3aHITHUI U MPH MOATOTOBKE K 3a4ETy MU SK3aMEHY.
YO obmagaer Takke MOTHBHPYIOIICH (QYHKIMEH: MPaBWIBHO OPraHU30BaHHBIC COOECEIOBaHUE,
KOJUIOKBUYM, 3a4€T U SK3aMEH MOTYT CTUMYJIUPOBATh yUYEOHYIO I€ATEIbHOCTh CTY/ICHTA, €ro y4acTue
B Hay4yHOMU paborTe.

TecTel gBNsOTCS MpocTeiiedl GopMoi KOHTPOJsS, HAampaBJICHHON Ha MPOBEPKY BIAJCHUS
TEPMHUHOJIOTMYECKHUM anapaToM, COBPEMEHHBIMU HH(POPMAITMOHHBIMHU TEXHOJIOTUSAMU U KOHKPETHBIMU
3HaHUAMU B 00JacTH (PyHIAMEHTANBHBIX W MPHUKIAJHBIX JUCHUIUIMH. TECT MOXET MPeNOCTaBIsATh
BO3MO>XHOCTh BbIOOpa U3 NEPEYHS OTBETOB (OAMH UM HECKOJBKO MPAaBUIBHBIX OTBETOB).

CemuHapckue 3aHATHS. OCHOBHOE Ha3HAYCHHE CEMUHAPCKUX 3aHATUN IO JHUCLUUIUIMHE —
oOecrieunTh TIYOOKOE YCBOCHHE OOYYAlOUIMMUCS MAaTE€pPUATOB JIEKIIMM, TPUBUBATH HABBIKU
CaMOCTOSITENTbHON paboThI C JIUTEPATypOl, BOCIIUTHIBATE YMEHHE HAXOJUTh ONTHUMAJbHbIE PEIICHUS B
YCIIOBUSIX M3MEHSIOIINUXCS OTHOUIEHHUM, (OPMUPOBATH COBPEMEHHOE MPOPECCHOHATBHOE MBIIIJICHUE
oOyuaromuxcs. Ha ceMMHapCcKHX 3aHATUAX MTPENoiaBaTelb MPOBEPSIET BBIMOJIHEHNE CaMOCTOSATEIbHBIX
3aJlaHUl M KayecTBO YCBOGHMSI 3HAHWUW, YMEHHUH, OINpeAenseT YpOoBeHb CHOPMUPOBAHHOCTU
KOMIIETECHIIUH.

KonmokBuym MoXeT CilyXutb (OpMOH HE TOJBKO TPOBEPKH, HO U IOBBIIICHUS
MIPOU3BOIUTENILHOCTH TPY/Aa CTYACHTOB. Ha KomokBuyMax o0CYyX/1at0TCs OT/AEIbHbBIE YaCTH, pa3aebl,
TE€MBbI, BOIIPOCHl U3y4aeMOro Kypca, OOBIYHO HE BKJIOYaeMble B TEMATHKy CEMHHAPCKUX M JIPYTHX
MPAKTUYECKUX YUeOHBIX 3aHATHUI, a TaKkKe pedepaTsl, MPOSKTH U HHbIE paOOTHI 00yUarOIIUXCA.

Joxnan, coobmmenne — mpoAyKT CaMOCTOATEIbHON pabOTHl CTYIEHTA, MPECTABISIOMNA CO00H
nyOJIMYHOE BBICTYIUIEHHE I10 TNPEACTaBICHUIO TOIYYEHHBIX PE3yJIbTaTOB PEIIEHUS OIpeeseHHON
y4eOHO-TIPaKTUYECKON, yueOHO-MCCIeA0BATEIbCKOM TN HAYYHON TEMBI.

KonrtponbHas pabota — CpeaCcTBO NMPOBEPKHM YMEHHMH NMPUMEHSATH IMOJyYEHHBIC 3HAHUS JUIS
pelIeHns 3a/1a4 ONPEIeJICHHOT0 THIIA [0 TEME WM pa3feny.

[TpodeccrnonambHO-OPUEHTUPOBAHHOE ICCE — ITO CPEACTBO, MO3BOJIAIONIEE OLEHUTh yMEHHUE
oOyuyarolerocsi MUCbMEHHO H3JlaraTh CyTh MOCTaBJIE€HHOW MPOOJIEMbI, CAMOCTOATEIBHO MPOBOJUTH
aHaJIM3 3TOM MpOOJEMBl C HCIOJIb30BAHUEM AHATMTUYECKOIO HHCTPYMEHTApHUs COOTBETCTBYIOILEH
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OUCHUIUIMHBL, J1eJaThb  BBIBOJABL, 00OOIIaloIIMe AaBTOPCKYIO MO3UILHI0O MO  TOCTaBJICHHOU
npo¢eccHOHaTLHO-OPUEHTUPOBAHHOI! ITpobiieme.

Pedepar — mpoayKT caMOCTOSITENIBHOM pabOTHI CTYJIEHTa, MPEACTABISIIONIUNA COOOM KpaTKoe
U3JI0’KEHUE B IMCbMEHHOM BHJIE NOJIYYEHHBIX PE3YJIbTaTOB TEOPETHUECKOIO aHAIN3a OINpEAEICHHON
Hay4yHOU (yueOHO-UCCIeI0BATEeNIbCKON) TEMbI, TJIe aBTOP PACKPBIBAET CYTh HCCIEIYyeMON MpPOOJIeMBbl,
MIPUBOJIUT Pa3INIHBIC TOYKH 3PSHHUSI, & TAKKE COOCTBEHHBIC B3IJISA/IbI HA HEE.

CutyallMoHHBIN aHamM3 (KEWC) — 3TO KOMIUICKCHBIN aHallU3 CHUTYaIlid, UMEBIIUH MECTO B
peasIbHON TpaKTHKE TPO(ECCUOHATBHOW JEATEIBHOCTH CHEIHATUCTOB. KOMIIJIEKCHBIM aHamu3
BKJIIOYAeT B ce0sl CIEAYIOLIME COCTABJIAIOIINE: MPUUYMHHO-CIEICTBEHHBIN aHanu3 (yCTaHOBJICHHE
MIPUYMH, KOTOpPBIE MPUBEIN K BOSHUKHOBEHHIO JAHHOW CUTYyalld, U CJEACTBUN €€ pa3BepThIBAHMS),
CUCTEMHBI aHanu3 (OIpeNeseHUE CYIIHOCTHBIX IPEIMETHO-COAEPKATEIbHBIX XapaKTEPUCTUK,
CTPYKTYpBI CUTYyallUH, €€ QYHKIHH U Jp.), IEHHOCTHO-MOTHUBALIMOHHBIN aHANIN3 (TIOCTPOCHUE CUCTEMBI
OILICHOK CUTYallUU, €€ COCTABJISIFOIINX, BBISIBIICHHE MOTUBOB, YCTAHOBOK, IMO3UIINI 1€HCTBYIOIIUX JIMII);
MPOTrHOCTUYECKUI aHanmu3 (pa3paboTka MEPCIEeKTUB pPa3BUTUSL COOBITUH IO MO3UTUBHOMY U
HETaTUBHOMY CIIEHApHUIO), PEKOMEHIATEeNbHBIH aHanu3 (BBIpa0OTKA PEKOMEHJAIMK OTHOCHUTEIHHO
MOBE/ICHUS JEUCTBYIOIIMX JIUI[ CUTYyalluu), MPOTrpaMMHO-LIe]eBON aHanu3 (pa3paboTka MporpaMm
NEeSITEIbHOCTH JUIsl pa3pellieHus JaHHON CUTYalluH).

TBopueckoe 3aaHle — 3TO YaCTUYHO PETJIAMEHTHPOBAHHOE 3a/laHue, UMEIOIIee HeCTaHAapTHOE
pelieHre W TO3BOJIAIONICe AUArHOCTUPOBATh YMEHUS MHTETPUPOBATh 3HAHUS PA3IUYHBIX HAYYHBIX
o0racteid, apryMeHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHSI, I0KA3bIBaTh MPABUIBHOCTh CBOCH MO3UIINU.
MOo3KeT BBINOTHATHCA B MHIUBUAYATHHOM MOPSIKE WU TPYIION 00y4YaroIIuXCs.

JlenoBass u/unmu polneBas WUrpa — COBMECTHAsl JI€ATEIbHOCTh TPYMIIbl OOYYarOMIMXCA H
IpenojaBaTesis IoJ YIpaBI€HUEM IPENoAaBaTess C Lelblo pelleHHs] yueOHbIX U MPOodhecCuOoHaAIBHO-
OPUEHTHUPOBAHHBIX 3aa4 IyTEM UIPOBOTO MOJCIUPOBAHMS peaTbHOW MPOOIEMHON CHUTYyallUU.
[To3BomsieT OLIEHNBATh YMEHHE aHATM3UPOBATH U PEIIaTh THIIMYHBIE MTPOPECCHOHATBHBIE 3a/1aUH.

«Kpyrislii cTom, AUCKycCcHs — UHTEPaKTUBHBIEC OLIEHOYHBIE CPE/ICTBA, TO3BOJISIFOIINE BKIIOYUTh
o0yJaroImuxcss B TPOLECC OOCYXKIEHHs CIIOPHOTO BOIPOCa, MPOOJIEMBbl W OIEHUTh HX YyMEHHUE
apryMEeHTHUPOBAaTh COOCTBEHHYIO TOYKY 3pEHHUA. 3aHATHE MOXKET MPOBOJAUTH IO TPAAUIIMOHHOU
(KOHTaKTHOM) TEXHOJIOTUH, JTHOO C MCIIOJIb30BAaHHEM TEIICKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA.

[IpoekT — KOHEUYHBIH NPOGECCHOHATHLHO-OPUEHTUPOBAHHBIN MTPOAYKT, TMOJTy4aeMblid B
pe3ysbTaTe IMJIAHUPOBAHUS M BBHINOJIHEHMS] KOMIUIEKCA Y4YEOHBIX W HCCIIEOBATEIbCKUX 3a/laHui.
[To3BoISIET OLIEHUTH YMEHHSI 00yUYaIOUTUXCS CAMOCTOATEIFHO KOHCTPYHPOBATh CBOM 3HAHUS B IpoIlecce
perieHusl MPaKTUYECKUX 3a7ad M MpoOJieM, OPUEHTUPOBATHCA B MH(GOPMAIIMOHHOM MPOCTPAHCTBE U
ypOBEHb CPOPMUPOBAHHOCTH AaHATUTUYECKUX, UCCIIECAOBATEIBCKUX HABBIKOB, HABBIKOB MPAKTHYECKOTO
U TBOPYECKOTO MBIIUICHUSI. MOKET BBITIOJHATHCS B HWHAUBUIYATBHOM TOPSJIKE WA TPYIION
00y4aroIuXxcs.

Pa3nea 7. MeTtoanueckne yKa3anus VIt 00y4aIOIMXCs 110 OCHOBAHMIO U CHUIIIMHBI

OcBoenne oOyvaromMmcsi y4eOHON JAMCUMIIMHBI MPEANoJiaraeT HM3y4eHHEe MaTepuasoB
JUCLUIUIMHBl HAa ayJUTOPHBIX 3aHATHSX U B XOJI€ CaMOCTOATENbHON pabOoThl. AyIUTOPHBIE 3aHATHS
MPOXOJAT B (hOpMeE JIEKIIMH, CEeMUHAPOB U MPAaKTUYECKUX 3aHATUH. CaMocTosITeNbHAs paboTa BKIIOYAET
pa3Ho00Opa3HbIi KOMILIEKC BUJOB U GOpPM pabOThl 00yUYaOLIUXCS.

Jns ycremHoro OcCBOEHHS y4eOHOW IMCHUIUIMHBI M JOCTHXKEHHUS IOCTaBIEHHBIX Lielel
HE00X0/IMMO BHUMATEIBHO O3HAKOMUTBCS C HAcTosIEeH padoueil mporpaMMbl yuyeOHOM JAUCIUTITUHBIL.
Cnenyet 0OpaTuTh BHUMaHKE Ha CIIMCOK OCHOBHOM U JIOTIOJTHUTEIBHON JIUTEPATYpPbl, KOTOPAst UMEETCs
B DJIEKTPOHHOW OuOIMOTEYHOM cucremMe YHuBepcuteTa. ITa HHGMOpMaIMs HeoOXOoAuMa s
CaMOCTOSITENIbHOM paboThl 00y4aroIIEerocs.

[Tpu moAroTOBKE K ayAUTOPHBIM 3aHATUSAM HEOOXOIUMO TOMHHUTH OCOOEHHOCTH KK 101 (POPMBI
€ro MPOBEACHHUS.

[ToaroroBka k y4eOHOMY 3aHATHIO JIEKHMOHHOro Tuma. C 1enpio oOecredyeHus: yCIHelHoro
oOyueHust 00yJaromuiics J0KEeH TOTOBUTHCS K JIEKIHH, TTOCKOJIBKY OHa SIBJIsIeTCs BakHenel popmoit
OpraHu3aIK yueOHOTO MpoLecca, TOCKOJIbKY: 3HAKOMUT C HOBBIM y4eOHBIM MaTepHaiOM; Pa3bsiCHAET
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y4eOHBIEC 3JIEMEHTBI, TPYIHBIC JJIsl TOHUMAHHS, CUCTEMaTH3UPYET YUeOHBIH MaTeprai, OPHEHTHPYET B
yueOHOM TpoLecce.

C 5TOl 1eNbl0: BHUMATEIBHO MPOUYUTANTE MaTepual MpeAbIaylIed JEKIMU; 03HAKOMBTECH C
y4eOHBIM MaTEPHAJIOM IO Y4EOHUKY U y4EOHBIM MOCOOHSIM ¢ TEMOW MPOYUTAHHOW JICKIUH; BHECHTE
JOTIOJTHEHHUS K TIOJTyYE€HHBIM PaHee 3HAHUSM 110 TEME JICKITUH Ha MTOJISIX JIEKIIMOHHOM TEeTPaIH; 3aIHIINTe
BO3MO>XKHBIE BOIIPOCHI, KOTOPBIC BBl 33J[aIUTE JIEKTOPY Ha JICKIUHU [0 MaTepUally M3y4CHHOH JECKIUY,
nocTapanTech YSICHUTh MECTO M3y4aeMOW TeMbl B CBOCH IMOATOTOBKE; Y3HAWTE TEMY NpEACTOSIICH
JeKuuy (110 TEMaTHYECKOMY TIaHy, 10 HH(OPMALIUH JISKTOPA) U 3aIUIIATE HHPOPMAIIHIO, KOTOPO BbI
BJIaJIeeTe 10 JAHHOMY BOIIPOCY

[IpenBapuTenpHas MOATOTOBKAa K YYEOHOMY 3aHATHIO CEMHHAPCKOTO THIA 3aKIFOYacTCs B
M3YYEHUH TEOPETHUYECKOr0 MaTepuaja B OTBEACHHOE [UIS CaMOCTOATENbHOH paboThl Bpems,
03HAKOMJICHHE C MHCTPYKTUBHBIMH MaTepHAJIaMH C IIETIbI0 OCO3HAHUS 3a/1a4 3aHSTHS.

CamocrosrenbHas pabora. [lna Oonee yriyOJeHHOTO W3Y4YEeHUS TEMbl 3alaHHs UL
CaMOCTOSITEIILHON PabOThl PEKOMEH/YETCsI BBIIOJIHSATH MMAPAJUICTIHHO ¢ U3yYSeHHEM JaHHOH TeMbl. [Ipu
BBITIOJIHEHUH 3aJIJaHH IO BO3MOXKHOCTH MCIIONIB3YHTE HATIATHOE MPEACTAaBICHUE MaTepraa.

[MomroroBka Kk 3aueTy, O5k3amMeHy. K 3adery, 5K3aMeHy HEOOXOJUMO TOTOBUTCS
EJICHANIPABJICHHO, PEryJISIPHO, CHCTEMAaTHYECKH U C TIEPBBIX JHEH 00Y4EHHUs 10 TAaHHOW JUCIUILIHHE.
[TombITKK OCBOUTH Y4EOHYIO TUCIUILIMHY B TIEPHO]] 3a4€THO-IK3aMEHAIIMOHHOMN CECCHH, KaK IPABHJIO,
NPUHOCAT HE CIIMIIKOM YIOBJICTBOPUTEIbHBIC pe3yibTaThl. [IpM MOAroTOBKE K 3adeTy oOpaTHute
BHUMAaHHE Ha 3aIIUTY MPAKTUYCCKUX 33JJaHUH Ha OCHOBE TEOPETHUECKOro Marepuaia. [Ipu moaroropke
K DK3aMEHY [0 TEOPETHYECKOW YacTH BBIJCIUTE B BOIPOCE TJIABHOE, CYIIECTBEHHOE (TIOHSTHSA,
NPU3HAKK, KIacCU(DUKAMU U Tp.), HPHUBEIUTE MPUMEPHI, HUIFOCTPUPYIOIIUE TEOPETHUCCKUE
TIOJIOKECHHUS.

7.1. MeToanyecKkue peKOMeH A UM 110 HAMTUCAHUIO Icce

Occe (0T (paHiry3ckoro €ssai — OImbIT, HAOPOCOK) — JKAHP HAYYHO-IYOJHIIMCTHYCCKOM
JUTEPATyphl, COYETAIOMICH IOAYEPKHYTO-HHIUBUAYAIBHYIO TIO3MIUIO aBTOpa IO KOHKPETHOU
npobieme.

['maBHBIME 0COOEHHOCTSIMH, KOTOPBIE XapaKTEPHU3YIOT ICCE, SIBIISIOTCS CIETYIOIINE MTOJIOKCHHS:

® cOOCTBEHHas MO3MLUSI 0053aTENbHO OKHA OBITh ApryMEHTHPOBaHA U MOJAKPEIUIEHA CChUIKAMU
Ha MCTOYHHUKH, aBTOPUTETHBIE TOUKHU 3pEHUSMH U 0a3upoBaThcs Ha (pyHIaMeHTanbHON Hayke. HeGonbIoit
00beM (4—6 crpanuir), ¢ ohOPMIICHHBIM CITUCKOM JINTEPATyPhI M CHOCKAMH Ha €€ UCITOJIb30BAHUE,

® CTWJIb M3JIOKEHUS! — HAyYHO-MCCIIeJ0BATENbCKUN, TPEOYIONNI YeTKOH, OCIe10BaTeIbHON U
JOTHYHOW CHCTEMBI JIOKa3aTelbCTB, MOXKET OTJIMYAThCA OOPa3HOCTBIO, OPUTHHAIBHOCTHIO,
apOpPUCTUYHOCTHIO, CBOOOTHBIM JIEKCHYECKUM COCTABOM SI3bIKa;

e lICCIEIOBAHUE OrPAaHMYMBAETCS YETKOW, JIAKOHWYHOW TpoOJeMOl ¢  BBISABIEHUEM
MIPOTUBOPEYUI U pa3pelieHueM 3TUX MPOTUBOPEUNi B JaHHOM paboTe.

7.2. MeTroan4ecKue peKOMEHIAHH 110 HCIIO0Ib30BAHUIO KeiicoB

Keiic-meron (Case study) — Meron aHanu3a peajbHOM CHUTyallMM, ONMCaHUE KOTOPOM
OJTHOBPEMEHHO OTpakaeT HE TOJBKO KaKyI-THUOO MPaKTUYECKYI0 MpoOJieMy, HO M aKTyaau3upyeT
OIpeJIeIEHHbIE KOMIUIEKC 3HaHUM, KOTOPbIM HEOOXOJMMO YCBOMTH NpU pa3pelieHud JaHHOM
npo6uemsl. [Ipu 3Tom cama nmpoGieMa He UMEET OIHO3HAYHBIX PEHICHUH.

Keiic kak MeTO/1 OLIEHKH KOMITETEHIIUHN J0JKEH YIOBJIETBOPATH CICIYIOIUM TPeOOBaHUSAM:

— COOTBETCTBOBATH YETKO ITOCTABICHHOM LIEIN CO3/IaHMS;

— UMETh MEXIUCIUITMHAPHBIN XapakTep;

— UMETh JOCTaTOYHBIA 00HEM IEPBUYHBIX U CTATHCTUYCCKUX TAHHBIX;

— UMETh COOTBETCTBYIOIIUN YPOBEHb CIOXKHOCTH, WIUIIOCTPUPOBATh TUIMYHBIE CHUTYyallWH,
UMETh aKTyaJbHYIO MpoOJeMy, MO3BOJISIONIYI0 NPUMEHHUTHh pa3HOOOpa3HbIe METOJbl aHalIHu3a Mpu
MIOUCKE PELICHHUs], IMETh HECKOJIBKO PEIICHUH.

Kelic-meToqy oOka3bpIBaeT COACWCTBHE pPa3BUTHUIO YMEHMsI pemiarb MNpoOJeMbl C  Y4ETOM
KOHKPETHBIX YCIOBHUM M mpu Hamuuuu (Qakrudeckod uHPopmanuu. OH pa3BUBaeT Takue
KBaJTM(UKAIIMOHHBIE XapaKTePUCTUKU, KaK CIIOCOOHOCTh K TPOBEJICHHUIO aHAIW3a W JUATHOCTHKHU
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npobieM, yMEeHHe 4YeTKO (OpMymupoBaTh M BBICKA3bIBATh CBOIO IO3UIMIO, YMEHHE OOIIAaThC,
IMCKYTHPOBaTh, BOCHPUHUMATh M OIICHWBATh WH(POpPMAIMIO, KOTOpas MOCTyMaeT B BepOanbHOM
HeBepOanbHOU GopMme.

7.3. TpeOoBaHMsI K KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIM 32IaHUSIM VISl IeMOHCTPAIlUU
BbINOJIHEHH S MPO(eCCHOHATBHBIX 32124

KOMIIETEHTHOCTHO-OPMEHTUPOBAHHOE 33JaHUE — H3TO BCErJa IPaKTUYECKOE 3a/JaHMue,
BBIITOJTHEHWE KOTOPOTO HAIEICHO Ha JIEMOHCTPUPOBAHHE JI0KA3aTEILCTB HAIMUMS y OOYdYaromuXCs
OOILIEKYIBTYPHBIX, OOLIETTPOGECCHOHAIBHBIX M MPO(EeCCHOHATBHBIX KOMIIETCHIIUM, 3HAaHUM, YMEHUH,
HEOOXOMMBIX JUI Oyny1ei mpodecCHOHaTbHOM AeITebHOCTH.

KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC 33JaHUS OBIBAIOT Pa3HBIX BUJIOB:

® HaIpaBJICHHbIE HA MOATOTOBKY KOHKPETHOT'O MPAKTUKO-OPUEHTUPOBAHHOTO MPOYKTa (aHATIN3
JIOKYMEHTOB, TEKCTOB, KPUTHKA, pa3paboTKa CXeM U Ip.);

® AHAIUTUYECKOTO0 W JIMarHOCTHUYECKOIO XapaKTepa, HaIlpaBJICHHbIE HA AHAJINA3 Pa3IMYHBIX
aCreKTOB U MpolJieM;

®CBSI3aHHBIC C BBIOJIHCHUEM OCHOBHBIX TNPOPECCHOHANBHBIX (YHKIUH (BBIIOJHEHUE
KOHKPETHBIX JCWCTBHMII B paMKax BHIAa NPOPECCHOHATBHON  JESITEIbHOCTH, HAmpuMep,
dbopMynupoBaHue 1eNed MUCCUH, U T. II.).

Paznen 8. YueOHo-MmeTonuveckoe 1 HHPOPMAINHOHHOE o0ecieYeHue TUCIIUILTHHBI
Ocnoenas numepamypa’

1. HoBukog, 1O. B. OcHOBBI MUKpOIIpOIIECCOPHOM TEXHHUKH: yueOHOe mocooue / 0. B. HoBukos,
I1. K. CxopoboraroB. — 4-¢ uznn. — Mocksa: Unrepuet-Ynusepcutetr Mupopmannonusix Texnomorui
(MHTYUT), Aii [Iu Ap Menaua, 2024. — 405 c. — ISBN 978-5-4497-3317-7. — TeKcT: 2JIeKTPOHHBIN
/l Hudposoit o0pa3oBaTeNbHbIN pecypc IPR SMART: [caiT]. — URL:
https://www.iprbookshop.ru/142286.html

2. IlomoBa, H. B. MuxkpormpomeccopHas TexHuka: ydaeoOHoe mocobme / H. B. Ilomosa, A. D.
Cunoposa, B. ®@. CaroB. — TroMeHb: TrOMEHCKUH MHIyCTpUaIbHBIN yHHBepcHuTeT, 2023. — 88 ¢. —
ISBN 978-5-9961-3155-6. — Texkct: snextponnsiii / Lludposoit obpazoBarensHbIii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/145127.html

Jononnumensnas rumepamypa®

1. E¢umos, A. N. MukporpoiieccopHbie cuctemsl. [IporpamMmmupoBanue MUKPOKOHTPOJIIEPOB
ARM CORTEX-M3: yue6noe niocodue / A. U. Epumos, A. B. Kuctpun, /1. . YcriokoB. — Mocksa:
KVYPC, 2024. — 112 c¢. — ISBN 978-5-907064-11-9. — Tekcr: snektponHbiii // LudpoBoit
obpazoBatensHbIi pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/144802.html

2. Bunorpanos, M. B. [IpakTikyM 1o MHUKpOIIPOLIECCOPHBIM CHCTEMaM yIpaBiIeHus: yueOHoe
nocobue / M. B. Bunorpagos, E. M. CamoitnoBa. — CaparoB: CapaTOBCKHIl rocyaapCTBEHHBIN
TexHnyeckuil yausepcureT umenu FO.A. I'arapuna, O5C ACB, 2023. — 160 c¢. — ISBN 978-5-7433-
3550-3. — Tekct: anekTponnslii // [{udpooit oopazoBatenbhblil pecypc [IPR SMART: [caiir]. — URL:
https://www.iprbookshop.ru/131668.html

Ilepeuenv unopmayuoHnvIX MEXHONOUL, UCHONLIYEMBIX HPU  OCYULECHIBIICHUU
obpazoeamenvnozo  npouyecca N0  OUCYUNIUHE:  UHMEPHEM-PECypcvl,  COPeMeHHble
npogpeccuonanvnvie 6azpl OAHHBIX, UHPOPMaAUUOHHBIE CNPABOUHbIE CUCHEMbL

HHuTepHer-pecypcesl

URL: https://www.IPRsmarthop.ru/ — snekrponHo-6ubroTeunas cucrema IPRsmart.

HNHpopManMOHHO-CNIPABOYHbIE U IOUCKOBbIE CHCTEMBbI

CnpaBounas npaBoBas cuctema «KoncynaprantlImrocy»: http://www.con-sultant.ru

CoBpemeHHbIe TpodeccuoHATbHbIE 0a3bI JAHHBIX

URL:http://www.edu.ru/ — 6ubauroreka deaepanpaoro nmoprana «Poccuiickoe 00pa3oBaHue»

URL:http://www.prlib.ru — IIpe3unentckast 6udaroTeka

213 DBC
3 U3 DBC

18


https://www.iprbookshop.ru/142286.html
https://www.iprbookshop.ru/144802.html
https://www.iprbookshop.ru/131668.html
https://www.iprsmarthop.ru/
http://www.con-sultant.ru/
http://www.edu.ru/
http://www.prlib.ru/

URL:http://www.rusneb.ru — HartnonasapHast 3ieKTpoHHast OHOIHOTEKa

URL:http://elibrary.rsl.ru/ — caiir Poccuiickoii TocymapcTBeHHOW OuOMMoTeKH (pasmen
«INeKTpoHHAs OMOINOTEKAY)

URL:http://elib.gnpbu.ru/ — caiit Hayunoii negaroruueckoii anekTpoHHoi ondmunorexku um. K. /1.
YumHckoro

Komnnexkm nuyen3uonnozo u c60600H0 pacnpocmpanaemozo npoZpammHozo obecneuenus,
6 MOM YuCle OmeuecmeeHHo20 RPOU3600CmEa

KoMIuieKT IMIEeH3HOHHOT0 MPOrPaMMHOI0 ofecreyeHus

Oneparmonnas cucrema "Atimant" - Atlant Academ ot 24.01.2024 r. (6eccpodno)

AntuBupycHoe nporpammuoe ooecniedeHue ESET NOD32 Antivirus Business Edition norosop
No 1C00-006348 ot 14.10.2022 1. (cpok nevictus a0 13.10.2025 r.)

[Iporpammuoe oOecrnieuenue «Mupamnonuc» cucreMa BeOMHApOB - JIMIIEH3MOHHBIM JOTOBOP
Nel07/06/24-x ot 27.06.2024 (Crnenmduxamusa x Jlunensnonnomy goroBopyNel(07/06/24-k ot
27.06.2024, ot 27.06.2024 1., cpok nevictus ¢ 01.07.2024 mo 31.07.2025 .)

OnexTpoHHass WHGPOPMAMOHHO-OOpa3zoBarenbHas cpena «1C: YHuBEpcUTET» HOrOBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Cucrema TecrupoBanus Indigo munensunonnoe cornmamenue (oroop) ot 07.11.2018 1. NeJl-
54792 (6eccpouHO)

HNudopmannonno-nonckosas cucrema «Koucynsrant [lmoc» - JJoroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)

OnekTpoHHO-OMbOnnoTeuHas cucremMa IPRsmart nunensuonssiii gorosop ot 01.09.2024 r.
Ne11652/24C (cpok aeiictBus 10 31.08.2027 r.)

Hayunas snextponnas 6ubnunoreka eLIBRARY nunensuonnsiii gorosop SCIENC INDEX Ne
S10 -3079/2025 ot 28.01.2025 r. (cpok aeictBus q0 27.01.2026 1.)

IIporpamMHoe ofecrieyeHne 0Te4eCTBEHHOI0 MPOU3BO/ICTBA:

Onepannonnas cucrema "Atiant" - Atlant Academ ot 24.01.2024 r. (6eccpouHo)

DnexkTpoHHass WHGOPMAMOHHO-OOpa3zoBarenbHas cpena «1C: YHuBEpcHUTET» HOrOBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Cucrema TecrupoBanus Indigo munensunonnoe cornmamenue (orosop) ot 07.11.2018 r. NoJl-
54792 (6eccpouHO)

HNudopmannonno-nornckosas cucrema «Koucynsrant [Timroc» - JJoroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)

OnexkTpoHHO-OnbOnnoreyHass cucreMa [PRsmart nunensuonssiii norosop ot 01.09.2024 r.
Nel11652/24C (cpoxk neiictus a0 31.08.2027 r.)

Hayunas snextponnas oubnuorexka eLIBRARY nunenzuonnsiii norosop SCIENC INDEX Ne
SIO -3079/2025 ot 28.01.2025 1. (cpok neiictBus no 27.01.2026 r.)

DJIEeKTPOHHO-0MO/IMOTEeYHasl cUCTeMA:

OnektponHas oubmuoreunas cucrema (3bC): http://www.iprbookshop.ru/

Pasznen 9. MaTepuajibHO-TeXHHYeCKOe o0ecnieyeHue
00pa3oBaTeILHOIO NMpoIecca
VYyeOnast aynuropus ans mpoBeneHus | O6opyaoBaHMe: clielnaIn3upoBaHHas Mebensb (Mebenb
3aHATUN JIEKIIMOHHOTO THUTMA, 3aHATHH | ayauTopHas (11 ctomos, 22 cryna, 1OCKa ayauTOpHAs
CEMUHApPCKOr0 THUIIA, TPYHIOBBIX U | HABECHAs), CTOJ MpernoaaBaTes, CTYJ NpernogaBaTers.

WHIUBUAYAIbHbBIX KOHCynbTanui, | Texnuueckue cpeacTBa 0OYyYEHHs: MEpPCOHATbHBIN
TEKYILEro KOHTPOJIS U TPOMEXYTOUHOM | KOMIIBIOTED; MYJIbTUMEANIHOE o0opy/0BaHue
aTTecTaluu (mpoexTop, 9KpaH); PErucTpsI CIELHATIBbHOIO

Ha3HA4YCHMS; PErUCTPhl CABUTA; CHUCTEMA IpEPbIBAHUN
MHKPOKOHTPOJIJIEPA; HWHTETPUPOBAHHBIN AJIEKTPOHHBIN
MOZyJIb T€HEpATOpa CUrHala C MHUPOTHO- UMITYJILCHOU

MOAYJSIUEH MUKPOKOHTPOJIIEPA;  ApXHUTEKTypa M
OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKH
MHKPOKOHTPOJLIEPA; MTOPTHI BBOJIa-BBIBOJIA
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MHUKPOKOHTPOJIEPA; HWHTEIPUPOBAHHBIN 3JIEKTPOHHBIN
MOJIyJIb IOCJIEIOBATENBHON CHHXPOHHOW CBSI3U

TTomentenue
paboThI

TS

CaMOCTOSITEIILHOU

Cnenmamm3upoBadHas mebens (9 cronos, 9 crymnbes),
MEPCOHANBHBIE  KOMITBIOTEPHI  C  BO3MOXHOCTBIO
noJKIo4YeHus: Kk cetn «MHTepHeT» M obecreueHnemM
J0CTyTIa B AIIEKTPOHHYIO nH(OPMAIIMOHHO-
o0pa3oBaTenbHYI0 cpelly YHHBEpCUTETA
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