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AHHOTaAUA

Jucuunimuna  «IIporpamMmMupoBaHue  BCTPOEHHBIX — NPUIIOKECHHM»  BXOJUT B
o0pa3oBaTelIbHYI0 MPOrpaMMy BBICIIETO OOpa30BaHHMsS [0 HANpaBJICHUIO MOJATOTOBKH/
cunenuanbHocty 09.03.04 «IIporpammuas uHxeHepus» HampaBiaeHHocTH «lIpoexkTupoBanue
MIPOrpaMMHBIX cuctem». JucuumnianHa peanusyercs kapeapoi «Ned3».

JucuuiuivHa HaneneHa Ha (JOpMUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIUX KOMIETSHIUI:

IIK-2 «CnocoOHOCTh BIaAeTh METOJOJOTHEH NPOTPAaMMHONW WHXKEHEPHUH TIpU
[IPOEKTUPOBAHUM ITPOTPAMMHBIX CUCTEM PA3IMYHOTO HA3HAUYECHUS»

CopnepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C H3Y4YEHHUEM
OpraHM3aly IPOrpaMMHOTO OOECIEUEeHHs] BCTPAHUBAEMbIX CHCTEM, IOJYyYEHHEM 3HaHUH, O
CTPYKTYype, QYHKIIUSIX U OCHOBAX MPOrPaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB.

[IpenogaBanue AMCHMILIMHBI IpEeAyCMaTpUBaeT clenyromue (GopmMbl OpraHusanuu
y4eOHOT0 TIpolecca: JIEKIIH, JabopaTopHbie pabOThI, MPAKTHYECKUE 3aHITHS, CAMOCTOSITEIbHAS
paboTta o0yyaroierocs, KypcoBoe mpoeKTUPOBAHHE.

[IporpaMmoii AMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JIUCIUILIMHBI COCTaBISET 6 3adeTHBIX enuHul], 216
4acoB.

S3bIK 00yUYeHHS MO JUCHMILTUHE KPYCCKUM»



1. TlepeueHb MIAHUPYEMBIX PE3YABTATOB OOYUCHHUS 110 TUCIUTUTHHE

1.1. [enu npenoaaBaHust JUCHUIUIHHBI

enpro M3y4eHHUS MUCHUIUIMHBI SBISETCS IMOJIy9eHHE OOYYaIOIIMMHUCI HEOOXOIUMBIX
HAaBBIKOB B OO0JIACTH apXUTEKTYyphl M MPOTPaMMHOTO OOECIICUEHHUsT BCTPOSHHBIX CHCTEM,
MOJIyYeHUEM  3HaHUW, O CTPYKType, GYHKIUSIX W  OCHOBAaX MPOTPaAaMMHUPOBAHUS
MHUKPOKOHTPOJUICPOB, TO3BOJIAIOIIMX pelIaTh BOMPOCHl aHamu3a (DYHKIMOHUPOBAHUS U
000CHOBaHHS TPEOOBAaHUN K apXUTEKType W MPOrPAMMHOMY OOCCIICUCHHIO BCTPAMBACMBIX
CHCTEM.

1.2. JlucuumiwHa  BXOOUT B COCTaB  4acTH, (opMuUpyeMol  ydacTHUKaAMU
00pa30BaTeNIbHBIX OTHOIICHHUN, 00pa30BaTEILHOM MPOTpaMMBI BBICIIETO 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepedeHb MIIAHUPYEMBIX PE3yIbTATOB OOYUCHHSI IO TUCIIUTUIMHE, COOTHECCHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynmbraTe m3ydeHUs AUCHUTLIMHBI OOYUJaAIONTUICS JOJDKEH 00ManaTh CIICAYIONTUMHU
KOMITETEHITUSIMU WJIH WX JacTsaMu. KOMITETEHITMN W MHAUKATOPHI MX JOCTHKCHUS TTPUBEIICHBI B
Taommie 1.

Tabnmuna 1 — IlepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS

Kareropus (rpynma) Kon u Koy n HanMeHOBaHWE HHIUKATOPA JIOCTIKCHUS
HauMEHOBaHUE
KOMITeTECHITUH KOMITCTCHITHH
KOMITETECHITUHT
TIK-2 Crioco0nocts | IIK-2.3.1 3HaeT u BiameeT METONOJIOTUIMA
BIIAJIETh MPOCKTUPOBAHHUS, TECTHPOBAHUS U
METOJI0JIOTHEH COTIPOBOK/ICHHSI IPOTPAMMHBIX CHCTEM
MIPOrPAMMHO Pa3TUYHOTO Ha3HAYCHHS HA BCEX dTarax
[TpodeccnonanpHbIC
WHXEHEepUHU Ipu YKU3HEHHOTO 1IMKJIa
KOMITETEHIINH
MPOEKTUPOBAHUM I1K-2.B.2 BnajgeeT HaBbIKAMU UCIIOJIb30BaHUS
MPOrPaMMHBIX METOJIOB M CPEJICTB MPOEKTUPOBAHUS
CUCTEM pa3IUYHOTO | IPOrPaMMHOTO 0OecTeueHus], MPOrPaMMHBIX
Ha3HAYCHHS nHTepdercoB u 6a3 TaHHBIX

2. Mecto mucuumiuHb B cTpykType OIT

JuctumauHa MOKeT 0a3upoBaThCs Ha 3HAHUAX, paHEee MPUOOPETEHHBIX 00YJYAIOITUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIUATIINH:

— «HHbDopMaTHKaY,

— «JluckpeTHas MaTeMaTHKa,

— «OCHOBBI IPOrPAMMHUPOBAHUS,

— «CTpYKTYpBI U aJITCOPUTMBI 00paOOTKH JaHHBIXY,

— «Apxutekrypa 9BM u cucrem».

3HaHUs, NOJYYEHHbIE NpPH HM3YyYEHUU Marepuana JaHHOW JUCIUIUIMHBI, UMEKT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK U MOTYT HCIIOJIb30BAThCS MPU U3YUCHHUH IPYTUX AUCHHUTUINH:

— «lIporpamMmmMupoBaHre MOOUIBHBEIX YCTPONCTBY,

— «OnepanuoHHbIC CUCTEMBIY.

3. OOBeM U TPyJIOEMKOCTh TUCIUTINHBI
Jlanabie 006 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAETBHBIX BUIOB y4eOHOI
paboThI 1O AUCHHUIUIHHE (M paclpeeleHHe STOM TPYA0EMKOCTH TI0 ceMecTpaM) MpeACTaBICHBI B
Tadmuie 2.




Tabnuma 2 — O0beM U TPYAOEMKOCTh JUCIUATIIHHBI

TpynoemkocTs 110
Bun yuebHol paboThl Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKocmeo OUCYUNIUHDL, 6/ 216 6/ 216
3E/ (4ac)
Ayoumopnvie 3anamus, BCEro 4ac. 24 24
B TOM YHCJIE:
nexiuu (JI), (qac) 8 8
npaktudeckue/cemunapckue 3anarus (113), 4 4
(dac)
naboparopusie paboTsl (JIP), (dac) 12 12
KypcoBoi npoekT (padota) (KII, KP), (uac) * *
JK3aMeH, (Jac) 9 9
Camocmosmenvnas padoma, Bcero (dac) 183 183
Buo npomesccymounoii ammecmayuu:. 3a4er,
mubd. 3auer, sk3amen (3auer, dudd. 3au, OK3. OK3.
DK3.*%)

*x
[IpuMeuaHue: KaHIUIATCKHI SK3aMeH

* - qacel , HE BXOAAIINE B ayAUTOPHYIO HAIpy3Ky

4. CopneprkaHue AUCHUTUTMHBI
4.1. Pacnpenenenue TpyJOEMKOCTH JUCIHUILINHBI IO pa3fesiaM U BUAaM 3aHITUHN.
Paznensl, TeMbl JUCHMITINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B Tabnule 3.

Tabmuma 3 — Pa3nensl, TEMbI TUCIUTUTUHBL, UX TPYIAOEMKOCTh

Paznensl, TeMbl UCIUITIHHBL Jexunn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (gac) (dac) (dac)
Cemectp 9

Paznen 1. ApxutekTypa BCTPOECHHBIX CUCTEM.
Tema 1.1. OcHOBHBIEC MOHATHUS U PUHITUIIBI 2 4 2 30
MMOCTPOCHUS BCTPOCHHBIX CHUCTEM.

Paznen 2. [TpuHuuMne! nporpaMMupoBaHUs
BCTPOCHHBIX MPUIIOKEHUH.

Tema 2.1. [IpuHUMIIBI TPOTPAMMHOTO YIIPABJICHUS 4 8 50
MoJICHCTEeMaMU MUKPOKOHTpPOJLIEpa.

Paznen 3. ITpuHIMIBI pa3pabOTKU TPHIIOKEHUI
JUTSI BCTPOCHHBIX CHCTEM. 2 5 26
Tema 3.1. OCHOBHEBIE TTOAXOOEI K

MIPOrpaMMHUPOBAHUIO BCTPOECHHBIX CHCTEM.

BrInonHeHne KypcoBoro npoekTa 0 77
Hroro B cemectpe: 8 4 12 183
Hroro 8 4 12 0 183

4.2. Coz[epx(aHI/Ie pa3aciioB U TEM JICKIHUOHHBIX 3aHSATHH.
ConepmaHHe pa3aciioB U TEM JICKIHUOHHBIX 3aHATUH IMPUBCJCHO B Ta6n1/1ue 4.




Tabnuma 4 — Conepkanue pas/ielioB U TEM JISKIIMOHHOTO ITUKIIA

Howmep
pasnena

HaszBanue u conep:xanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHITUI

1

APpXHUTEKTYpa BCTPOECHHBIX CHCTEM.
Tema 1.1. OcHOBHBIE NOHATUS U NPUHIUIIBI HIOCTPOEHUSI BCTPOEHHBIX CUCTEM.
Jlexums Nel. OGmue mOHATHS MTPOSKTHPOBAHUS U IPOTPAMMHUPOBAHUS BCTPOCHHBIX
cucreM. [lonsTre nporpaMmmuoro ynpasieHus. CucTeMbl aBTOMaTHYECKOTO
ynpasieHus. BectpauBaemble cuctemsl. [IpoekTupoBaHne BCTpauBaeMbIX CUCTEM.
MuxkpoxontpoJsuiepsl (MK).

IIpuHUMIIBI NPOrpaMMHPOBAHUS BCTPOCHHBIX NPUJIOKEHM .
Tema 2.1. [IpyHIMITBI TPOTPAMMHOTO YIIPaBJICHUS MTOACUCTEMaMU
MHUKPOKOHTPOJUIEPA.
Jlexums Ne2. TTogcuctema taktupoBanus U copoca MK STM32F3x (RCC).
Hasnauenue, cTpykTypHas cxeMa, perucTpbl ynpasiaeHus cucreMoi. [lonstue
JUCKPETHBIX HU(POBBIX CUTHAJIOB, JIOTHYECKUX BX0/I0B/BbIX0J0B. OCHOBHBIE CXEMBI
opranu3anuu JuHui nopra BBoAa/BeiBoja (GPIO). Peructper ynpasnenus GPIO.
Jlexmms Ne3. Cucrema npepeiBannii. Apxutekrypa uckimroueHniit ARM Cortex-M.
KonTpomnep BnoxenHbix BeKTopHbIX npepbiBanuil (NVIC). Peructpsl HacTpoiiku
NVIC. Cucremnsiii Taiimep SYSTICK. PacmmpenHsIi KOHTPOJIIEP NMPEpPhIBaHUN U
coowrtTuit EXTI, O1mok-cxema, Ha3HAYCHUE.

IpyuHOMNIBI pa3padoTKH NMPUJI0KEHUI JJI51 BCTPOEHHBIX CHCTEM.
Tema 3.1. OcHOBHBIE MOAX0AbI K MIPOTPAMMHUPOBAHUIO BCTPOEHHBIX CUCTEM.
Jlexumst Ne4. TToHsiTHE IPOrpaMMHOTO KOHEYHOTO aBTOMATa, COOOIIECHNS,
BUPTYaJbHbIC TaiiMephl. [loHsATHE MYTbTH3aJaYHON CUCTEMBI, BCTPAUBAEMOM
onepanuonnoi cucremsl (OC), mporiecca (3amaun), motoka. OC pearbHOr0 BpeMeH!
CMSIS-RTOS RTX.

4.3. TlpakTtuueckue (CEMHUHAPCKHE) 3aHATUS
TeMbl IPaKTHUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOJHIIC 5.

Ta6Jmua 5-— HpaKTI/I‘IeCKI/Ie 3aHATHUSA U UX TPYAOCMKOCTb

No
Dopmbl
Ne . TpynoeMKocTs, | pa3ziena
TeMmbl npakTUUECKUX 3aHATUH HPAaKTUYECKUX
/a u (gac) JIUCLIAIL
3aHATHH
JIMHbI
Cemectp 9
1 | BBoxHOeE 3aHsATHE, HHCTPYKTAX IO TEXHHUKE O3HakomiIeHHe 4 1
6e3omacHocTH. 3yuenue udpoBoro oOyuarouxcs ¢
ocumiorpaga 1 0Tial04HOr0 KOMIUIEKTA. anmnaparypoi u
YcraHoBKa, HACTpOiKa M MOPSI0K paboThI € pOTrpaMMHBIM
UHTETpUpOBaHHOMU cpeoit pazpabotku MDK | obecnieueHuem.
Keil pVision, u3yuenue cpescTB OTIAJKH.
Bcero 4




4.4. JlabopaTopHbIE 3aHATHS

Tembl 1a00OPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBECHBI B Ta0muUIE 6.

Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT Tpynoemocte, | pasiena
n/m (gac) JUCLIUIT
JIHBI
Cemectp 9
1 | U3ydyeHue OCHOBHBIX NPUHIUIOB pa3pabOTKU U OTJIAKU 2 1
nporpaMMm MukpokoHTtpoJsuiepa (MK) B nnTerpupoBanHoit
cpene pazpabotku Keil.
2 | M3yyeHne NpUHIIUIIOB TPOTPAMMHOM HACTPOHKH 4 2
nojcucTeMsl copoca u Taktupoanust MK.
3 | M3yyeHne NpUHIIUIIOB TPOTPAMMHOM HACTPOHKH 4 2
noacucTemsl npepsiBanuil MK.
4 | U3yuenue omnepamnuonHoi cuctemMbl CMSIS-RTOS RTX. 2 3
Bceero 12

4.5. KypcoBoe nmpoekTupoBaHHe/ BHIIOJHEHNE KYPCOBOU pabOThI
Henp KypcoBOro mpoekTa: NOJYyYeHHE NPAKTUUECKUX HABBIKOB IMPOrPAMMUPOBAHUS
OCHOBHBIX JIEMEHTOB BCTPAUBAEMbIX MPUIIOKEHHUH B X0J€ pa3pabOTKHU KOHKPETHOTO MPOTOTHUIA
YCTpOMCTBA.

[IpumepHbIe TEMBI 33/IaHUI Ha KypCOBOM MPOEKT NpuBeneHsl B pazaene 10 PIII.

4.6. CamocrositenpHas paboTa 00yJarommxcs

Buapl camocTosTenbHOM pabOThI M €€ TPYIOEMKOCTh TIPUBEICHBI B TaOIHIIE 7.

Tabnuma 7 — Bugsl caMoCTOSTENBHON PaObOTHI M €€ TPYI0EMKOCTD

N Bcero, | Cemectp 9,
Bun camocrositensHOM paboThI
qac qac
1 2 3
W3yueHne TeoOpeTHYECKOro MaTepraa 102 102
mucruruael (TO)
Kypcosoe npoekruposanue (KII, KP) 77 77
Pacuerno-rpaduyeckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyIIeMY KOHTPOJIIO 9 5
ycneBaemoctu (TKY)
Howmamrnee 3aganue (J13)
KonTposbusie padots 3a0uHukoB (KP3)
[ToaroToBka K MPOMEKYTOUHOM 5 9
arrecranuu (I1A)
Bceero: | 183 183

5. IlepeueHb yueOHO-METOJMUECKOTO 00ECTIeUeHHS
JUISL CAMOCTOSTENIEHON paboThl 00yJaromuxcs Mo JUCHUIUIMHE (MOJIYIIIO)

VY4ebHO-MeToinYecKre MaTepHalibl Uil CaMOCTOSTEIbHOM PabOThl OOYYaOUIMXCSl yKa3aHbl B
.. 7-11.




6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUEOHBIX U3AaHUI
[lepedyenp nevaTHBIX U IEKTPOHHBIX YIEOHBIX W3/IaHUI MPUBEJICH B Ta0OIuUIE 8.

Tabnuna 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX Y4EOHBIX U3IaHUH

KommuectBo

SK3EMILTIPOB

HIudp/ B OnOmoTeke
URL azpec bubmmorpaduyeckas ccpuika (kpovie

DJIEKTPOHHBIX
SK3EMILISIPOB)

https://urait.ru/bc | Oropomuukos, M. H. MukponpoiieccopHasi TEXHHKA:
00e/453337 BBezienue B Cortex-M3 : yueOHOE mocobue aist By3os / M. H.
OroponukoB. — Mocksa : UznatensctBo FOpaiit, 2020. —
116 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-
08420-7. — Texkcr : anexrponnsrii // DbC KOpaiit. — URL:
https://urait.ru/bcode/453337

https://e.lanbook. | Ixo3ed, 0. Anpo Cortex-M3 komnannu ARM. ITomHOE
com/book/69941 | pykoBoacTBo : pykoBojcTBo / FO. Jxxo3ed ; mepeBos ¢
anrnuiickoro A. B. EBctugeeBa. — Mocksa : [IMK Ilpecc,
2012. — 552 c¢. — ISBN 978-5-97060-307-9. — Texkcr :
ANEeKTpOHHBIN // JIaHb : AIeKTPOHHO-OUOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/69941

https://znanium.c | Bapperrt, C. ®. BcrpanBaemsie cucteMsl. [IpoekTrpoBaHue
om/catalog/produ | mpunoskenuit Ha MUKpPOKOHTpoJUIepax cemerictea 68HC12 /
Ct/406520 HCS12 ¢ npumenenuewm si3bika C [ DneKTpoHHBIN pecypce] /
C. @. bapperr, . Jx. ITak. - Mocksa : JIMK npecc, 2010. -
640 c. - ISBN 5-9706-0034-2. - TekcT : 37eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/406520

7. TlepeyeHb 3JEKTPOHHBIX 00pPa30BaTEIILHBIX PECYPCOB
UH(GOPMAITMOHHO-TSIIECKOMMYHUKAIIMOHHOM ceTh «MHTepHEeT»
[Tepeuenn AEKTPOHHBIX 00pa30BaTEIIbHBIX pecypcoB UH(GOPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTn «MHTepHeT», HEOOXOAMMBIX I OCBOCHHUS JIUCIUIUIMHBI
npuBeieH B Tadnwiie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENbHBIX PECYpcOoB HH(OPMALIMOHHO-
T CH@KOMMYHHK&HHOHHOP'I CCTHN ((I/IHTepHeT))

URL aapec HaumeHnoBanue
http://www.keil.com/demo/ Keil MDK-ARM Development Software

(GecriaTHas Bepcus)

https://www.keil.com/dd2/stmicroelectronics/stm32f | ITaker Keil. STM32F1xx_DFP.2.3.0.pack
103c8/

https://www.keil.com/dd2/stmicroelectronics/stm32f | ITaker Keil. STM32F3xx_DFP.2.1.0.pack
303vctx/

https://www.st.com/en/microcontrollers- [lepedyeHp NOKyMEHTalMU Ha
microprocessors/stm32f303vc.html#resource MukpokoHTposuiep STM32F303VC




https://www.st.com/content/st_com/en/products/micr | [TepedeHr nOKyMEHTalUK Ha
ocontrollers-microprocessors/stm32-32-bit-arm- mukpokoHTposuiep STM32F103C8
cortex-mcus/stm32-mainstream-mcus/stm32f1-
series/stm32f103/stm32f103c8.html#resource

8. Ilepeuenr MHPOPMALTMOHHBIX TEXHOJIOT U
8.1. [lepeyeHp TpPOTpaMMHOTO O0OECHEUEHHs, HCIOIB3yEeMOTO TPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIIEcca MO AUCIUILINHE.
Ilepeuensb nCoONIB3yeMOT0 IPOrpaMMHOTO o0ectieueHns npeacrasieH B Tadnure 10.

Tabnuma 10— [Tepeuens mporpaMMHOTO 00ECIICUCHIS

No /11 HaunmenoBauue

1 Onepanunonnas cucreMa Microsoft Windows

2 Keil MDK-ARM Development Software (GecrisiatHast Bepcusi)

8.2. IlepeueHp MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIIOJTh3yEeMbIX pu
OCYIIIECTBIICHUHU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIIUTIIINHE.

[lepedens HCMOMB3YeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabaure 11.

Tabmua 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUN UII  OCYIIECTBJICHHS
00pa3zoBaTeNIbHOTO TMpoIiecca Mo JUCIUIUIMHE, TIPECTaBieH B Tabmuie 12.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOM 0a3bl

No HaumenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/m MaTepHaTbHO-TEXHUYECKOHN 0a3bl (pu HEOOXOAUMOCTH)

1 MynbTuMenifHas JICKITMOHHAS ayIUTOPHS

CrienmanusupoBanHas adopatopus « MUKpOIIPOIIECCOPHBIX
CUCTEM»

3 Otnanounsiit komiuiekT Open32F3-D

10. OueHouHble cpeAcTBa JUIsl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAlH
10.1. CoctaB OIEHOYHBIX CPEACTBIJS MPOBEACHHUS MPOMEKYTOUHON aTTecTaluu
oOyuaronuxcs 1o AUCHUIUINHE PUBEACH B Tabnuie 13.

Tabmuma 13 — CocTaB O1IEHOUHBIX CPEACTB JIJIsl IPOBEACHUS IPOMEKYTOUHOMN aTTeCTaIlluu

Bun npomexxyTouHO# arTecTanuu [lepeueHb OIICHOYHBIX CPENICTB
OK3aMeH Crrcok BOIPOCOB K 9K3aMEHY;
3amaum;
TecTol.
BrinosHeHue KypcoBOro MpoeKTa DKcrepTHas OIleHKa HAa OCHOBE TpeOOBaHUM K
COJIEP’)KaHUIO KYPCOBOTO MTPOEKTA.




10.2. B kadecTBe KpHUTEpPHEB OLEHKA YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHMS)
KOMIICTCHIIUI O0OyYaroIIMMHUCS TPUMEHSIETCs S5-0ajuibHas MIKajla OLUEHKH Cc(HOPMHPOBAHHOCTH
KOMIICTCHIUH, KOTOpasi puBeieHa B Tabnuie 14. B TedeHue cemMecTpa MOXKET HCIOJIB30BATHCS
100-6annmpHast ~ mKaja  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  MpaBUIIA
UCIIOJIb30BAHUSI KOTOPOi, YCTAaHOBJICHBI COOTBETCTBYIOIIMM JIOKaJbHBIM HOPMATHBHBIM aKTOM
I'YAIL

Tabmunua 14 —Kputepuu onieHKH YpoBHSI CQOPMHUPOBAHHOCTH KOMIETECHITUHA

Or1eHKa KOMITETEHITII

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITCTCHITUIA
5-0amtbHad mkana P P (bop

— oOyyarouuiicss TiyO0OKO UM BCECTOPOHHE YCBOMWJI IIPOrPaMMHBIM
MaTepHan;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHLHO M TPAMOTHO €T0 M3J1araer;

— OMUPAsCh HA 3HAHWS OCHOBHON M JONOJHHUTEIBHOW JIUTEpaTYpHI,
TECHO TNPHBS3BIBAET YCBOCHHBIE HAYYHBIC MOJIOKEHHUS C MMPAKTHYECKON
JeSITeTbHOCTHIO HAIIPABIICHHUS,

— yMeIio 000CHOBBIBAET M APTYMEHTHPYET BBIJIBUTAEMBIC UM HICH;

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;

— cBOOOJTHO BJIJICET CHCTEMOH CIIENMAIN3UPOBAHHBIX MTOHATHH.

«OTIIMYHO)»
(Ga4YTCHO»

— 0OydJaronuiicss TBEPIO YCBOWI MPOTPAMMHBIA MaTepuai, TPaMOTHO U
10 CYIIECTBY W3JaraeT €ro, ONHUPasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEHH;

— YB${3I)IBaeT YCBOGHHI)IG 3HAHUA C HpaKTI/ILIeCKOfI ACATCIIBHOCTBIO
HAaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE IT0JIOKEHUS,;

— JIeJIaeT BBIBOJILI M 00OOIICHHUS;

— BJIQJIEET CUCTEMOM CIICI[MATU3UPOBAHHBIX MOHSITHH.

«XOPOLLIO»
<«GAYTEHO»

— oOy4Jaronuiicss yCBOWJI TOJIBKO OCHOBHOHM MpPOTPaMMHBIM MaTepua,
[0 CYUIECTBY M3JIaraeT €ro, ONMupasch Ha 3HAHUS TOJLKO OCHOBHOMU
JUTEpaTyphl;

— JIOIYCKaeT HECYIIECTBEHHbIE OIMOKN 1 HETOUHOCTH;

— UCTIBITBIBACT 3aTPYAHEHHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHHM
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYEeT Hay4yHbIE MOJI0KEHHUS,

— 3aTpyAHsieTcs B (OPMYIHPOBAHUU BBIBOJOB M 0000IIEHNUI;

— YaCTUYHO BJIa/IEET CUCTEMOM CeMaTN3UPOBAHHBIX TOHSITHIA.

«yIOBJIETBOPUTEITHHO
«GaYTEHO»

— o0ydJarouuiics He YCBOWJ 3HAYUTEIBHOH 4YacTH MPOTPaAMMHOTO
Marepuana,

— JIOTIyCKaeT  CYIIECTBEHHbIC  OMMUOKA W  HETOYHOCTH  IPHU
paccMOTpeHHH Po0JIeM B KOHKPETHOM HallpaBJICHHH,

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHHS,

— He GOpPMYIHPYET BHIBOJOB U 0000IIEHUIA.

(HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIBHBIC 33JaHUS WIIK HHBIC MAaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sKk3aMeHa peIcTaBieHbl B Tadmmie 15.

Tabnuma 15 — Bonpocs! (3aaaun) 11t 5K3aMeHa

No

i [Tepeuens BompocoB (3a1a4) Ui SK3aMeHa

1. Ilonsatue MMpOrpaMMHOI'0 YIIPAaBJICHUA. CucremMa aBTOMaTHYECKOIO YIIpaBJICHUA. IlousTue
BCTpaHBaeMOﬁ CUCTCMBI. XapaKTepHLIe OTJINYHNS BCTPOCHHBIX CUCTEM OT OCTAJIbHBIX.




Opranuzanys BEIYUCIUTEIBHOTO Tpoliecca Ha npuHnunax Heiimana-Jle6eneBa-I mymkonsa.
ITpouecc npoekTUpoBaHKUE BCTpauBaeMbIx cucteM. O0mas GopMyIMpoBKa 3aJa4n
npoektupoBanus. I1po0ieMbl MPOEKTHPOBAHHS BCTPOCHHBIX MPHIIOKEHHH.

3. | IlonsiTHE MUKPOKOHTPOJUIEPA U €T0 MECTO cper Beruucnuteneil. Knaccupukanmonnsie
npuszHaku MK. OcnoBubie cemerictBa MK. Mapuipyt coznanus [10 MukpokoHTposuiepa.
Ha3znauenne nporpamMmmaropa.

4. | IlousTne 6aHka perucTpoB obmiero HazHaueHus. OpraHu3aius padoThl OTIEPAIIOHHOTO
yctpoiictBa (OVY). O6001ménHas cxema B3aumozenctBus OY ¢ 0aHKOM PErHCTPOB.

5. | Ilonstre apxurektypa cucteMbl komana. @opmartel komana. O6mas cxema paboThl
mporeccopa npu B3aumMoeiicTBuu ¢ namsateo. [lopsimok padotsr O3Y. [IpuHIMT BEIOOPKH
JAHHBIX U3 MaMSITH 110 KOJy ajpeca.

6. | [lonsTre apxuTeKTypHI ¢ penynupoBanHoi cuctemoi komau (RISC). Cuérunk komaHs,
Ha3HauYeHHe, pealn3yeMblil TUHEHHbIN 3ak0oH aapecauuu. [Tpunnuns! padotsr RISC
npoueccopa. Jlemudparop KoMaH/.

7. | Ilpunuun coBmerenus onepanuii akagemuka C.A. Jlebenesa. [loHsTHE KpUTHUYECKOTO
IIyTH BBITIOJIHEHUS KoMaH 1bl. Ha3HaueHne ocHOBHBIX cTaauii koHseliepa RISC
poleccopa.

8. | IIpomeccop Cortex-M3/4. SIMD apudmernka. YporieHHas OJI0K-cXxema MpoIeccopa.
OcHoBHBbIE MMHBI Tponieccopa. Konseliep koMaH/I.

9. | Pesxxumsl paboThl u coctostHus nporeccopa Cortex-M3/4. Peructper nporieccopa. Tursr
koman1. Peructpsl crienmansHoro HazHaueHus. [lopsgok paboTsl mocie copoca.

10. | Mogenp namstu mporeccopa Cortex-M3/4. OcHoBHbIe pa3nensl. Ha3zHaueHue pa3aenos u
ojpasziesioB. Ajipecalius ¢ IpsIMbIM U 0OOpaTHBIM nopsiikoM Gaiit. Kapra mamsaru
STM32F303xC, STM32F103x.

11. | Monenu 31€MEHTOB apXUTEKTYPhI BBIYUCIUTENCH. METO bl afpecaliuy mpoieccopa
Cortex-M3/4.

12. | Homenxknarypa cepun STM32F3. Ocob6ennoctu cepun. biok-cxema MK STM32F303xC,
STM32F103x. Haznauenue noacucreM MK.

13. | Uepapxus opranuzanuu namsTiH. OCHOBHBIE IIIMHBI U CUTHAJIBI YIPaBIECHUS TaMSTHIO.
Knaccudukanus mamstu. XapakTepUCTHKN TTaMSITH.

14. | CermenTanmsa namsat. OCHOBHEIE cerMeHThI. Ha3sHayeHne CErMeHTOB.

15. | Crangapt CMSIS. O6nacts cranpapTuzanun. Y popHu adbctpaknuu. Kommnonentsr CMSIS
B npoekre. X cTpykTypa u Ha3HAUYCHHUE.

16. | IToxcucrema copoca u TaktupoBanus. Haznauenue. [lonstue HSI, HSE, LSI, LSE, PLL,
SYSCLK, HCLK nx Ha3zHauecHHE.

17. | Iloacucrema copoca u TaktupoBanus. O6mas cxema Hactpoitku PLLCLK, SYSCLK,
HCLK. Peructpsl ucnoJib3yeMble JUisl HACTPOUKH.

18. | CtpykrypHas cxema copoca MK. Haznauenue u npuHiun paboTel CHCTEMBI cOpoca.

19. | uckpeTHsbie neKTpudeckue curHaibl. [loHaTHe TornyecKkux BXo10B/BbIX0A0B. [lopTel 1
CUTHAJIbHBIC JIMHUH.

20. | JIByxTakTHBIN BbIX0J. Cxema, NpUHIUN (PYHKIIMOHUPOBAHUS, JOCTOUHCTBA, HEJIOCTATKH.

21. | OgHOTaKTHBIHN BBIXO/] C MTACCUBHOM Harpy3koi. Cxema, NpUHIKN (PYHKIIHOHHUPOBAHUS,
JIOCTOMHCTBA, HEJIOCTATKHU.

22. | Cocrosiaue nuaui HU3Koe (Low), Beicokoe (High), kondnukra (X), nnaparomee (Z).
[TpuHIMI KCMoJIb30BaHUS Z COCTOSIHMS BBIXOJA C OTKPBITBIM CTOKOM. [Toarsarusatomniue
PE3UCTOPBI M UX Ha3HAYEHUE.

23. | CtpykrypHas cxema Outa nopra BBoja/BsiBojia MK STM32. IIpunuun HacTpoiiku u
paboTs! cxemsl. Tpurrep llIMunra.

24. | Peructpsl ynpasieHus nopra soja/ssiojia MK STM32. Haznauenue u ux GyHKIUH 110

YIIPaBJICHUIO CXEMOM MOPTA.




25.

Cucrema npepsiBanuid. OnpeneseHus: npepelBaHusl, 3anpoca npepbiBanus, o0padoTurnKa
MpepBIBaHUS, IPUOPUTET MPEPBIBAHUS, COOBITHS, UCKITIOUeHUs. Kiaccudukanus
npepsIBaHui. M31epKKU B OpraHu3anyy CUCTEMBbI IPEPHIBAHMIA.

26. | Apxutektypa uckimouenuiit ARM Cortex M3/4. Cuctemuble nuckiroueHus. Buenraue
npepsiBanus. [IpyHIMI HACTPONKK NIpEpbIBaHUM.

27. | Kontpomnep BinokeHHBIX BeKTOpHBIX npepbiBanuii (NVIC). ba3oBsie cpencraa
KoHurypanuu npepsiBanuii. [locienoBarenpHOCTs 00paOOTKN MPEPHIBAHUNA/UCKITIOUCHHH.

28. | Peructpsl paspemenus u 3anpeuienns npepsBanuii NVIC. Peructpsr ycraHoBku/cOpoca
npu3HakKa otyokeHHoro npepbiBaHusi NVIC. AKTUBHOE COCTOSIHUE.

29. | AnmmapaTHbIe ¥ IPOrpaMMHBIE PephIBaHus. Y pOBHU MpHopuTeTa. [ pynmuposka
MIPUOPUTETOB. J[MarpaMMbl: IEPEBO/I IPEPHIBAHMS B AKTUBHOE COCTOSIHUE, YAECP)KaHUE
3ampoca npepbIBaHusi, 00padOTKa BIOKEHHBIX TPEPHIBAHUI.

30. | Cucremnsiii Taiimep SY STICK. Peructpsl cucteMHOTO Taiimepa.

31. | Pacmmpennslit KoHTpoIiep npepbiBanuii 1 coObiTuii EXTI. biiok cxema, Ha3HaveHue,
MPUHIMI PabOTBHI.

32. | Peructpsl pacmmpeHHOTO KOHTPOJUIEpa MpepbeiBanuil u coObITHiL. [Topsmok HacTpoiiku
BHEIIIHETO NnpepbiBanus ¢ Bxona [IBB.

33. | Ilonstre Taiimepa. OnpeneneHrne, OCHOBHBIE MOJTyJIH, TPUHITUI pabOThI, MECTO B CHCTEME.

34. | brok-cxema 6a3oBoro TaiiMmepa STM32F3x. [IpuHnmn paboThl. YTIpaBISIONE PETUCTPHI.

35. | Uepapxus 6udbmuorexk STM32. IpumeHnMocTs 6ubmoTek o cemericteam STM32.,

36. | ACHHXPOHHBIH U CHHXPOHHBIN PEXHIM Tepeaudl TaHHBIX. PexXuMbI iepenadn
napajuIeJIbHOTO K0Jia Co CTpoOrpoBaHueM, ¢ kButupoBanueM. [lonstue untepdeiica.

37. | Yuusepcanbublii acuaxpoHHbii npuémonepenatank (UART). [puHmmm paGoTs
nepeaarunka, npuémManka UART.

38. | ®opmar ppeiima UART. OcHOBHBIC PETHCTPHI YITPaBICHUS.

39. | IlonsTre mudpoBoro cUrHaga. Atarbl IpeoOpa3oBaHUs aHAJIOTOBOTO CUTHANIA B
nudposoit. Teopema KorenbHukosa.

40. | IMpunamun padoter AL npssmoro npeoOpazoanus. AL mocnexoBarensHOTO
MIPUOJIMKCHHUSL.

41. | Ipunamun padoter LIAIL. ®opmat manabix LIAIL. Pacuér nanpsokenns Beixona [IATL

42. | TlonsTe MyabTHU3aAauHON cucTeMbl, BcTpanBaemoit OC, mporniecca (3a1a4um), MoTokKa.
Pecypcsl mponecca. IlnannpoBuiuk 3agayu. Coctostaus 3agaun. OTHONOTOYHBIE U
MHOTOINOTOYHBIE cHCTeMbI. PeeHTepadenbHOCTb.

43. | Ilonstue sapa scrpanBaemoit OC u ero ¢pyakuun. OC peansHoro Bpemenn (RTOS).
Apxurektypa OC. OyHkiuu 6J10Ka ynpaBieHus npoieccoM(3anadeii). Ouepenp 3a1aHui.
JlocTyn K paszensieMbIM pecypcam.

44, | @aitnoas ctpykrypa BHeapseMmoir CMSIS-RTOS RTX. Kondurypamnus sapa. OyHKIun
Ui paboThI ¢ TOTOKaMU. ATPUOYTHI TOTOKA.

45. | Paccuntarh k03(h(HULIMEHTHI HACTPONKHU MOICUCTEMBI TAKTUPOBAHUS U 0a30BOTO Taiimepa
TIMx nasg HaCTPOMKU MpepbIBaHUS OT TaliMepa pa3 B JBa yaca.

46. | [Toctpouts ananorossii curnai e(t)=5*sin(900*t), ocyecTBUTh €ro JUCKPETU3ALIHIO C

gactoToii 5 ', 3aTem nepeBecT B HUPPoBYIO GopMy U 3amucaTh B BUAE TAOIUIIBI.
Benuunny kBaHTa o ypoBHIO IpUHATH paBHbIM 0.5, BpeMeHHO# oTpe3ok [0;1] cexyHa.
VYka3arh B Ta0nuile omnOKy KBAHTOBAHUS M0 YPOBHIO KaXKJOTO OTCUETA.

Bomnpocs! (3anaun) i 3adera / aud . 3auera npencrasieHs! B Tabnuie 16.

Tabnuua 16 — Borpocs! (3amaun) ams 3aueta / qudd. 3agera

Ne /it Ilepeuenp BonpocoB (3a1a4) muist 3aueta / qudd. 3auera

Y4eOHbIM IJIaHOM HE MPETYCMOTPEHO




Tabmuua 17 —Ile

[lepeyenp TeM A KypCOBOTO TMPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
mpecTaBiIcHbl B Tabmuie 17.

€4eHb TEeM JJIsl KyPCOBOTO MPOEKTUPOBAHHMS/BHIIOJTHEHHUS! KypCOBOIl pabOTHI

Ne i/

KypCcOBOH pabOThI

[TpumepHsbIil TepeyeHb TeM JUIs KypCOBOTO MPOEKTHPOBAHUSA/BBITIOTHEHUS

Taiimep obpaTtHOTO OTCUETA.

['eneparop npsIMOYTrOJIBHBIX MMITYJIbCOB.

Yacsl.

JIBOMYHBIN KaIbKYJISATOP.

I'upnsnana u3 4-xX CBETOIMOOB.

Tpancisarop uncia B kox Mopse.

Jlornueckuii JBOMYHBIN KaJbKYJIATOP.

XN |g| W IN

Tpancnsrop mmdp B ko1 Mopse.

BOHpOCI)I oL MIPOBCACHUSA HpOMe)KYTOLIHOI\/JI arrecralilun B BHJEC

mpeJicTaBjIcHBI B Tabmuie 18.

Tabmuia 18 — [IpuMepHBIi IepedeHb BOIPOCOB ISl TECTOB

TECTUPOBAHUS

1?/&;[ [TpumepHBbIi IEpeYeHb BOMPOCOB 71l TECTOB

1. [ToHsITHE TPOTPaMMHOTO YITIPABIICHHS.

2. [TpuHIIMTIBI IPOTPAMMHOTO YIIPABIICHHUS.

3. Pa3nnumns MUKPOKOHTPOJJIEPOB MO0 HAOOPY MHCTPYKLHUH.

4, XapakTtepHble 4epThl nporeccopoB ¢ RISC-apxurekrypoil.

5. Oranbl KoHBeliepa ARMv7.

6. Mogens npoiieccopa ¢ TOUKH 3peHUsl IPOrPaMMHUCTA.

7. OYHKIMY KHOTIOK B PEKUME OTIAJKH.

8. Tuns! namsitu SRAM 1 DRAM.

9. OcoOEHHOCTH YTEHUs/3aMuCh (DIIAII-TTAMSITH.

10. | Paznmensl ampecHOro mpocTpaHcTBa MUKPOKOHTpoJuiepoB ARM Cortex-M.
11. | Ilonstue «rouka Bxoaa» («Entry point») B MpuIOKEHUH.

12. | BousiHue ypoBHeW ONTUMM3AILMH TPH KOMITUIISITUH.

13. | Pa3menienne KOMOMIATOPOM MEPEMEHHBIX PA3HOTO THIIA.

14. | Pasmep pa3HbBIX TUIIOB JJAHHBIX B apxuTeKType ARM.

15. ITonsatue onepanya.

16. | PeructpoBas mamsaTh MUKpOKOHTpOJIepoB ARM Cortex-M, Ha3HAYCHHE.
17. | Ha3Hauyenue perucrpa cuéTunka KOMaH]I.

18. | Ha3HaueHwue perucrpa ykazaresis cTeKa.

19. | Ha3zHauyeHwue perucrpa COCTOSHUS IPOTPaMMBI.

20. | Pacronoxenue creka u “heap” B mamsTH.

21. | Ha3nauenue ¢uiaroB B perucrpa COCTOSHUS MPOrPaMMBI.

22. | [lonsTHe KBapIeBOro pe3oHaropa, Takroporo reaepatopa HSE

23. | llonstue ®AITY (PLL), HazHauenue.

24. Hasunauenne HSE, HSI, MCO, LSE, LSI.

25. | Buyrpennue Harpy3ousble pe3uctopsl Pull-up (down) MHKpOKOHTpoJuiepa, Ha3HauEHHeE.
26. | Ha3znauenue tpurrepa Hlmurra.

27. | PacctaHOBKa MPUOPUTETOB MpepbIBaHUN N0 yMOJI4aHuIo nocie copoca MK.
28. | Bo3moxHoCTH cucteMbl npepbiBanuii MK 1o HacTpoWKM BHEIIHUX MPEPbIBAaHUI.
29. | BpemeHHble XapaKTEpPUCTHKH cucTeMbl IpepbiBanuii MK.

30. | Peructpet MK ynpaBieHus cucteMoil mpepblBaHUi, pa3perieHus, 3arpenieHns,




MAaCKUPOBAHUs, IPUOPUTETA, TPYIITUPOBKU IPUOPUTETOB.

31. | CocrostHus IpephIBaHMSI U TOPSIIOK €T0 M3MEHEHHS.

32. | ®ynaxuuu CMSIS ynpasnenust cucteMoi pepbIBaHHA.

33. | Cucremusrii Taiimepa (SYSTICK), naznauenue, pa3psgHOCTb, HAIpaBJIeHUE CUETA.

34. | Ha3znauenue TaiiMepoB, Tumbl TaiimepoB B MK.

35. | Ilpunnmmn opranu3anuu paboTel 0a30BOTO TaiiMepa, OCHOBHBIE PETHCTPHI.

36. | IlpuHmmm opranu3anuy paboThl KaHaJa 3aXBaTa-CpaBHEHUS TaliMepa 00IIero
Ha3HA4YCHHA, OCHOBHBIC PCTUCTPHEI.

37. | Pacuéra 3Ha4eHHUs 4aCTOTHI TAKTHPOBAHUS TaliMepa B 3aBUCUMOCTH OT HACTPOEK
PErucTpOB MOJACUCTEMBI TAKTUPOBAHMUSL.

38. | Pacuéra 3Ha4yeHus perucrpa aBTo-nepe3arpy3Ku TaiiMepa B 3aBUCUMOCTH OT YaCTOTHI
TAKTUPOBAHMSI, 3HAUCHUH MpeJieuTeNel U 4acTOThl COOBITHSL.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AUCHUUIUIMHE OOy4aroUuXxcs 3a04HON (OPMBI
oOyueHus1, IpeICTaBJICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne /it [TepeyeHb KOHTPOJILHBIX PabOT

He npexycMoTpeHo

10.4. Meroauueckie  MaTepualbl,  ONPEACISIONIAE  TPOIEAYPHl  OICHUBAHHS
MHIUKATOPOB, XapaKTepU3YIOLUX JTambl (OPMHUPOBAHUS KOMIIETEHIMH, cojaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akrtax ['YAII, pernmamMeHTUpyOmuX NOPSAOK W MPOLEAYypYy
MIPOBEJICHUS] TEKYLIEr0 KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTalluu 00y4aromuxcs
I'VAIL

11. Meroandeckue ykazaHus 11 00YJIArOIINXCSI IO OCBOSHUIO TUCITUTIITUHBI

11.1. Meroaudeckue YyKa3zaHUS JUIsi OOy4yaromUXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTtepuaa.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHaja — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe W SCHOE W3JIOKEHWEe ydeOHOro marepuana. Ha3HaueHHe COBPEMEHHOW JICKIIMH B
pamMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 10 TEME, a B OCBOCHHUHU
(GyHIaMEHTAIBHBIX MPOOJEM JUCIUIUIMHBI, METOJOB HAYYHOI'O TIIO3HAHWS, HOBEHIIHX
JNOCTHIKEHUH HAydyHOW MbICIM. B ydyeOHOM mporiecce JICKIHs BBIIOJHSIET METOI0JIOTHYECKYIO,
OpPraHM3aIMOHHYI0O ¥ HH(POPMAIMOHHYIO (YHKIMHU. JIeKIHs pacKphIBaeT MOHATHHHBIN arnmapat
KOHKPETHOM 00jacTH 3HaHMs, €€ MpoOJeMbl, JaeT IEIbHOE NPEJACTABICHHUE O JUCIUILINHE,
MMOKAa3bIBACT B3aUMOCBS3b C APYrUMHU JUCIHILTAHAMH.

IliranupyeMble pe3yJabTaThl IPH OCBOEHUH 00YUYaIOIIMMHUCS JEKIIHOHHOIO MaTepyaa.

— TIOJIyYCHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHUH, YpPOBCHb
KOTOPBIX OTIPEICISICTCS 1SJICBON YCTAHOBKOH K KaKJ0W KOHKPETHOH TeMe;

—  TOJIyYCHHE OTIBITA TBOPYECCKOHN pabOThHl COBMECTHO C IPEIIOIaBaTEIIEM;

— pa3BuUTHE TPOPECCHOHATBHO-JICIOBBIX  KayecTB, JIIOOBH K TPEAMETY U
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIILICHHS.

— TOSIBJICHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOUMOTO JIJIsi CAMOCTOSITEIIbHOM paOOThI;

— TONy4eHHWe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHHUKU U O
MPOTHO3€E UX Pa3BUTH HA ONMKaiIue ToIbl;

— HAY4YUTbCS METOJIMYECKH 0o0pabaThiBaTh Marepuai (BBIACHATH TJIaBHBIE MBICTH U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B  Pa3IUYHBIX
(bopMynUpoBKax);

— TONy4eHHe TOYHOTO MOHMMaHHUs BCEX HEOOXOTUMBIX TEPMUHOB U TIOHATHH.




JIeKUIMOHHBI MaTepUall MOXET COIPOBOXKIATbCSA  JEMOHCTpAalMed CIalIoB U
UCTIOJb30BAHMEM DPA3/aTOYHOrO MaTepuana TIpH TPOBEIECHUH KOPOTKHX JMCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIBbHBIX TEMATHK IO JUCLIUTUIHHE.

11.2. Meroauueckre yKa3aHus UIg OOYYAIOUIMXCS MO TMPOXOXKICHUIO MPAKTHUECKUX
3aHATHI.

[IpakTuyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHH3alMH Y4eOHOTO
IpoLecca, 3aKJII0YaroIIascs B BHIIOJHEHUN 00y4arolUMHUCS 0 PYKOBOACTBOM IPENOaBaTels
KOMILJIEKCAa Y4eOHBIX 3aJaHMM C LENbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YueOHOU
JUCLMILIMHBL, TPUOOPETEHUSI YMEHUI U HaBBIKOB, OIIbITa TBOPUECKOM 1€ATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATHS JUIsl 00yYaroLEerocs sBJsSETCs PUBUTUE 00ydaroIUMCs
YMEHHM U HaBBIKOB IPAKTUUYECKOM IEATEIBHOCTH 110 U3y4aeMOU TUCIUIUINHE.

[1nanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUaIOIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOlieHue, pacllupeHHe M JeTalu3alus 3HAHUW NpH pElIeHUU
KOHKPETHBIX 3a7ay;

— pa3BUTHE TIO3HABATEJIbHBIX CHOCOOHOCTEH, CaMOCTOSITENIBHOCTH  MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YEeHMs] KOHKPETHOM y4eOHOM
JUCHUIUINHBI;

— BBIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYEHHbIX 3HaHUM A4
BBITIOJTHCHUS 3aJIaHU;

— ofecrnieyeHue palMOHAIBLHOTO COYETAaHUS KOJUJIEKTUBHON M MHAMBHIyadbHOU (hopm
0oOy4JeHwHs.

TpeGoBanus K MPOBEACHUIO MPAKTUYECKUX 3aHSITUN
[IpuBenensr Ha cepBepe kKadeapbl 43 B pasumene .../Metomuueckoe oOecnedeHHe
kadenpsl 43/[IporpaMMupoBaHre BCTPOSHHBIX MTPHIIOKEHUT/

11.3. Meroaudeckue ykazaHus JUisi OOYyYaroIIMXCS TO BBITIOJHEHHUIO J1a00paTOPHBIX
pabor.

B xoxe BwImonmHEHWs a0OpaTOPHBIX pabOT OOydYaIOMUNUCS MOJDKEH YIUIyOuTh |
3aKpEeNUTh 3HaHUA, MPAKTUYECKUE HABBIKH, OBIAJETh COBPEMEHHON METOJMKOW M TEXHUKOU
JKCIEPUMEHTa B COOTBETCTBHUM C KBIU(PUKAIIMOHHON XapaKTePUCTHKOW 0O0ydaromerocs.
Brinonnenue nabopaTopHbiX pabOT COCTOMT W3 3KCIEPUMEHTAIbHO-TIPAKTHYECKON, pacueTHo-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOTIPUATHA.

Boinonnenue 1abopatopHbIX paboT 0O0ydaromUMCs SIBISETCS HEOTHEMIIEMON YacThiO
W3YYEHUS JUCIHUIUIMHBI, OIpelneisieMoi y4eOHBbIM IUIAaHOM, M OTHOCHTCA K CPEACTBAM,
o0ecreynBaroIM PEIIeHHE CISIYIONUX OCHOBHBIX 3a/1a4 00y4Yaronierocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA MPOIECCOB, SBIEHUH © OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuieHue, Pa3BUTHE M JIeTAIU3alMs TEOPETUUYECKHX 3HAHWM, MOJyYECHHBIX Ha
TEKIHUSX;

— TOJy4eHHe HOBOM MH(OpMALNK 10 U3y4aeMOU AUCIUILIHNHE;

— TmnpuoOpeTeHre  HaBBIKOB  CaMOCTOSITENbHOW  paboTel ¢ 1abopaToOpHBIM
o0opynoBaHHueM U IPUOOPaMH.

3ajaHue ¥ TpeOoBaHUs K IPOBEICHUIO JJAaO0PATOPHBIX paboT
IIpuBenensl Ha cepBepe Kadenpbl 43 B pasgene .../Meronudeckoe obecrieueHue
kaenps! 43/[IporpaMmmupoBaHre BCTPOESHHBIX MPUIOKEHUN/

CrpykTrypa u d)ODMa O0T4YCTa O Ha6ODaTODHOﬁ Da6OTe




[IpuBenensl Ha cepBepe Kadenpbl 43 B pasgene .../Meronudeckoe obecrieueHue
kadenpst 43/I[IporpaMmmupoBaHUE BCTPOCHHBIX MTPUIIOKECHUT/

Tpeb6oBanus Kk 0hopMIIEHHIO 0TYETa 0 J1ab0paTOPHOH paboTe
[IpuBenensr Ha cepBepe Kadenpbl 43 B pasgene .../Meroaumdeckoe oOecrieueHHe
kadenpsr 43/I[IporpaMmmupoBaHUE BCTPOCHHBIX MTPHUIIOKECHUT/

11.4. Meroauueckrue yKazaHus s OOY4YalOLIMXCS IO MPOXOXKAECHUIO KYpPCOBOIO
MIPOEKTUPOBAHUS/BBITIOJTHEHUS KypCOBOM.

KypcoBoii mpoekt/ paboTa mpoBOIUTCS C LETbI0 (OPMHUPOBAHUS y 0O0YJAIOUIMXCS OTIBITA
KOMIUIEKCHOTO PEIIeHHUsI KOHKPETHBIX 3a/1a4 PO(PEeCCHOHATBHON eI TETbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoJisieT 00yJaromemMycs:

— CHCTEMaTH3UpOBaTh W 3aKpeNUTh TIIOJyYCHHBIE TEOPETUYECKHE 3HAHUS U
MPAaKTUYECKHEe YMEHHUS 10 TPO(PECCHOHATIBHBIM YYEOHBIM ITUCHHIUIMHAM M MOJYJISM B
COOTBETCTBUH C TPEOOBAHUSIMH K YPOBHIO MOJTOTOBKH, YCTAHOBJICHHBIMU TPOTPAMMO# yueOHOM
IUCUUIUIMHBL, TPOTPaMMOM  TOATOTOBKH  CIIEIHANIUCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBTI (UKALIH;

— TPUMEHUTH TOJYYEeHHBIC 3HAHUS, YMEHHS W NPAKTUYECKUH OIBIT MPU PEHICHUU
KOMIUIEKCHBIX 3aJ1a4, B COOTBETCTBHH C OCHOBHBIMH BHIaMU MPO(ECCHOHATBFHON eI TeTHHOCTH
10 HANPaBJICHUIO/ CTICIIHATBHOCTH/ TIPOTPaMME;

— YIIIyOUTh TEOPETUYECKHE 3HAHUS B COOTBETCTBHUH C 33JaHHOU TEMOH;

— chopMHUpOBaTh YMEHHS TPHUMEHATH TEOPETHYECKHE 3HAHUS TPH  PEHICHUU
HECTaHIAPTHBIX 3aj1a4;

— MpUOOPECTH OMNBIT aHAIUTUYECKOH, pPACYETHOM, KOHCTPYKTOPCKOM pabOThl H
chopMUPOBaTh COOTBETCTBYIOIINE YMEHUS;

— copMHpoBaTh YMEHHUS pabOThl CO CHEIHAIBHOW JIUTEpaTypou, CIpPaBOYHOM,
HOPMAaTUBHOI U MPaBOBON JOKyMEHTalUe! U UHBIMU HHGOPMAIIMOHHBIMU HCTOYHUKAMU;

— copmupoBath yMeHHs (HOPMYIHUPOBATH JIOTHYECKH OOOCHOBAHHBIC BBIBOJIBI,
MpeI0KEHUs M pEeKOMEHAAlMU TI0 Pe3ybTaTaM BBITIOJIHEHUS paboOThI;

— Ppa3BUTH MPOPECCHOHAIBHYIO MUCHbMEHHYIO M YCTHYIO PeUb 00yUYaIOIIerocs;

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPUYECKYI0 WHHUILIUATUBY, CaMOCTOSITEIBHOCTb,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTH 33 IPUHUMAEMbIE PEIICHHUS,;

— chopmHupoBaTh HABBIKM IUIAHOMEPHOM peryiaspHOd paboThl HaJ pelIeHHeM
MTOCTABJICHHBIX 3aJ1a4.

CrpyKTypa MOosSCHUTENILHOMN 3aMCKU KYPCOBOTO MPOEKTa/ pabOThI
[IpuBenenbr Ha cepBepe Kadeapbl 43 B pasumene .../Metomuyeckoe oOecniedeHHe
kadenpst 43/[IporpaMmmupoBaHue BCTPOCHHBIX MPUITOKEHUN/

TpeGoBanus kK 0popMIICHUIO TOSICHUTEIbHON 3alIUCKH KYPCOBOTO MPOEKTa/ paboThl
[IpuBenensr Ha cepBepe Kadenpel 43 B pasgene .../Meroamueckoe oOecredeHue
kadenpst 43/[IporpaMmmupoBaHUE BCTPOCHHBIX MTPUITOKEHUN/

11.5. MeTtoauyeckue ykazaHus Ui 00y9arOMIMXCs MO MPOXOXKICHUIO CaMOCTOSATEIIHHOM
paboThI

B X07€ BBIIOJIHEHHS CaMOCTOSTENFHON PaOOTHI, OOYYAIOIIMICS BBIMOJIHIET PadoOTy MO
3aJaHUI0 ¥ TP METOJUYECKOM PYKOBOJCTBE IpENojaBareis, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTHs.

Jins oOywaromuxcst mo 3ao4Hoi (opme OOy4eHHs, caMOCTOsTeNbHAs padoTa MOXKET
BKJIFOUaTh B €051 KOHTPOJIBHYIO PaboTy.

B mpornecce BBIMOTHEHUS] CaMOCTOSTENBHOM pabOThl, y oOydaromerocs GpopMupyercs
1enecooopa3Hoe MIaHUPOBaHUE PabOYEro BPEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHSI



Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3AI[MH MPHOOPETAEMBIX 3HAHWA, 00ECIICYNBACT BBICOKUN
YPOBEHb YCIIEBAEMOCTH B TMEPUOJ OOYYCHHs, IIOMOTAeT TIOJIyYHTh HABBIKA MOBBIIICHUS
podecCHOHAILHOTO YPOBHSL.

MeromuueckuMU ~ MarepualiaMM, — HANpaBISIIONIMMU  CaMOCTOSITEJIbHYIHO — paboTy
00y4aroIuXcsl SBISIOTCS Y4eOHO-METOANYECKUE MaTepHaibl 110 JTUCHUILUIMHE PUBEICHHBIC HA
cepBepe Kadeapsl 43 B paszeie .../Meroamnueckoe obecrievueHne
kadenpst 43/[IporpaMmmupoBaHre BCTPOCHHBIX MPUII0KESHHINA/

11.6. Meroauueckre yka3aHus JUIsi OOYYAIOIIUXCS IO MPOXOKIACHUIO MPOMEKYTOUHOMN
aTTeCcTaluu.

[IpomexyrouHnas  arTecrauus  OOydaloIIUXCS  NPEAyCMaTpUBAET  OLCHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3y/IbTaTOB 00ydeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ceds:

— »9K3aMeH — (opMa OLIEHKM 3HaHUM, MOJY4YEHHBIX OOydaroIUMcs B Ipolecce
W3YYEHHUs BCEH NUCIUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOATEIbHOW pabOThI, CIOCOOHOCTH
NPUMEHATh MX I PEIIeHUs MPaKTUYECKUX 3aJad. OK3aMeH, Kak IpaBWio, MPOBOAMUTCA B
MEepHOJT SK3aMEHAIlMOHHOM CECCHMM W 3aBEpIIAeTCsl aTTECTAllMOHHOM OIIEHKOM «OTIMYHOY,
«XOPOILIOY», «YAOBIETBOPUTEIBHOY, «HEYA0BIECTBOPUTEIHHON.

— nuddepeHpoBaHHbI  3aueT — 3TO0 (¢GopMa OLEHKH 3HAHUM, MOJyYEeHHbIX
oOyyarouuMcs IpyU U3Y4E€HUU JAUCUUILUINHBI, TIPU BBIMOJHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATEILCKUX PA0OT M MPOXOKAECHUHU MPAKTUK C aTTECTAIIMOHHOM OIIEHKOM
«OTJIIMYHOY, «XOPOILIO», KyAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHO.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI
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U3MEHEHUH U
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CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne
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3acefaHus
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3aB.
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