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PabGouass mporpamma AMCIUILIMHBI pa3padotaHa B cooTBercTBUU ¢ PI'OC BO mno
Harnpasyiennio noArotoBku 09.03.01 Mudopmartvika U BBIUMCIUTENbHAS TEXHHKA (YPOBEHb
OaxanaBpuata) (mpuka3z Munoopuayku Poccun ot 19.09.2017 1. Ne 929)

[Iporpammy paszpadotai:

JIOIICHT, K.T.H. Cutnukos C.1O.

[Iporpamma paccMoTpeHa H oJ00peHa Ha 3acemanuu kKadeapel HMHpopmaTmka u
uH(GOPMALIMOHHO-YTIPABJISIONINE CUCTEMBL, TpoToKoa Ne 24 ot 26.10.2020 T.

3aB. xadenpoit Topkynosa [0.B.

IIporpaMmma paccMoTpeHa M OJOOpeHa Ha 3acelaHMd BBITyCKaroIed Kadeapbl
NudopmaTtuka 1 nHGOPMAIIMOHHO-YIPABISIONINE CUCTEMBI, TPOTOKOJ Ne 24 o1 26.10.2020 .

3aB. xadenpoit Topkynosa 10.B.

[Iporpamma o/100peHa Ha 3aceJaHUU METOJIMYECKOTO coBeTa MHCTUTYTa L{nppoBbIX TexHOTOTHI
Y SKOHOMHKH, ITpoToKkos Ne 2 ot 26.10.2020

3aM. AUpEKTOpa UHCTUTYTA
[{npoBBIX TEXHOIOTHN U YKOHOMUKHU B.B. Kocynun

[Iporpamma mpuHATa pelICHHEM YYEHOTro coBeTa HMHCTUTYTa I{udpoBBIX TexHONOTHH U
HKOHOMUKH, TTpoToko Ne 2 ot 26.10.2020



1. Lean, 3a1a4n ¥ NJIaHUPYeMble pe3yJIbTATHI 00yUYeHHs M0 TUCIUTLIHHE

[lenpto ocBoenus mucturuiiHbel "IIporpaMMHOe oOecrieueHrne MHUKPOMPOIIECCOPOB U
MUKPOKOHTPOJUIEPOB" siBisieTcss (POPMUPOBAHKME 3HAHUN U HABBIKOB IO MPOTPAMMHUPOBAHUIO
COBPEMEHHBIX MUKPOKOHTPOJIIEPOB U paboTe MPOrpaMMHUPYEMBIX JJOTHIECKHX KOHTPOJUIEPOB,
MIOCTPOCHHBIX OCHOBE COBPEMEHHBIX MUKPOKOHTPOJIEPOB).

3amavyaMu JUCITUTUTHHBI SBIISTFOTCS:

* IpUOOPETEHNE HABBIKOB AJITOPUTMHU3AIMUA M OCBOeHUE mporpammupoBanus [1JIK nHa
si3pike C/C++ u accemOiiepe ARM c ucrons3oBaHreM cTaHAapTHEIX cpen pa3paboTku (IDE) u
ctangapTHbeIX oudamorek HAL u LL;

* U3YUYCHHE apXUTEKTYPhl MUKPOKOHTPOJIEPOB ceMeiicTBa STM32 u Moaenu namsTy;

* U3yUEHUE CTaHJapTHOH nepudepun: nudpoBoil BBOA/BBIBO, aHaoroBsiii BBoa ADC,
anajoroBbli BbIBOJL DAC (IIIMM), TaliMepbl W TpepbhIBaHUs; H3YYCHUE CTaHIAPTHBIX
unrepdeiicor: UART, SWD, 12C, SPI, CAN;

« 3HakoMcTBO ¢ CAD-mporpaMmamMu NpOrpaMMHPOBAHUSA U CXEMOTEXHHUYECKOTO
MOJICIUPOBAHUS U KOMIUJIEKCHOTO IMTPOCKTUPOBAHUSI DJIEKTPOHHBIX CXEM, B TOM YHCJI€ PACUETOB
IapamMeTpoB CXeM Ha OCHOBe 3akoHa Oma, 3akoHa J[xoymsa-Jlenma um mpaBun Kupxroda,
MOJCNIe WIeaTbHOTO WMCTOYHWUKA TOKA W HAIMPSHKCHUS; WCIIOJB30BAHUS BHPTYATBHOTO
uudposoro mynbtTumerpa (DMM), noruueckoro ananuzartopa u ocuusiorpada;

* (hopMupOBaHKE CITOCOOHOCTH U3BJIEKATh HEOOXOUMYIO HH(POPMAITHIO U3 TEXHUIECKOM
JOKYMEHTAIMH, B T. 4. U3 (PUPMCHHOM, Ha aHTJIMHCKOM s3bike (datasheet).

Kommerennuu, Qopmupyembie y o00ydaromuxcs, 3alylaHUPOBAHHBIE PE3yJIbTaThl
oOy4eHHs TI0 TUCIUTUTMHE, COOTHECEHHBIEC C MHIUKATOPAMH JTOCTHUKEHUSI KOMITETEHITUN:

Kon n HanMmeHOBaHMe Kon n HanmeHOoBaHue 3anaHupOBaHHbIE PE3yJIbTAaThl 00yUYEeHUS
KOMIIETCHIINHU WHJUKATOpa JOCTUKEHHUS 10 TUCUUIUINHE (3HATh, YMEThH, BIIAJIETh)
KOMIIETEHIIUU

ITpodeccuonanpupie kommnereHuu (I11K)




ITIK-1 CnocobeH k
MPOCKTUPOBAHHIO H
pa3paboTKe MpOrpaMMHOTO
obecreyeHus ¢
MIPUMECHCHHEM
COBPEMEHHBIX TEXHOJIOTHUI

ITK-1.1 ITpoextupyer u
COIJIACOBBIBAET C
3aWHTEPECOBAHHBIMU CTOPOHAMU
apXUTEKTypy NPOrpaMMHOI0
obecrnieueHus

3namo:

NHcTpyMeHTBI W METOJBl MPOEKTHPOBAHUS,
OCOOCHHOCTH  apXUTEKTYpPhl MPOTPAMMHOIO
ofOecnieueHus  AJIE  MHUKPOKOHTPOJUIEPOB,
KJIACCUYECKHE CpeIbl Pa3pabOTKH Ha SI3bIKE
C/IC++ pgms  mukpokoHTpoiuiepoB  (MK)
WHCTPYMEHTBI U  METOIBI  BepHUHUKAIUU
(TecTupoBaHUS) CTPYKTYpbl IPOrPaMMHOTO
KOJZa  Ha OCHOBE IM(PPOBBIX TEXHOJIOTHI
COBPEMEHHBIC CTaHAAPThI HH()OPMAIMOHHOTO
B3aMMOJICHCTBUS CHUCTEM, CTaH/IapTHbHIE
unTepdeiicel MK, nmporpamMMHubie cpeicTBa U
annapatuele  1uiatrgopmbel MK, ocHOBHBIE
HU3KOYPOBHEBBIE  KOMaHJbI,  paboTy ¢
pazpsigamu, 1 (POBHIMU nopTamMu
BBOJIa/BBIBO[2, AHAJIOTOBEIM BBOJIOM/BBIBOJIOM,
TaliMepaMy U MPEPHIBAHUSMHU.

Ymemy:

KOAUPOBATh MK Ha SA3BIKAX
nporpamMupoBanusi C/C++ B OCHOBHBIX
UHTETPUPOBAHHBIX  MIPOTPAMMHBIX  Cpefax
paspabotku g mardpopmer STM32  (Keil
uVision, STM32CubelDE)

Brnaoemy:

METOJUKON  TECTHPOBAHHS  IPOrPaMMHOTO
obecneuenuss  (IIO) mmg  cooTBETCTBUS
(Baympanum) npoektupoBanus u auzaitHa [10
MIPUHATHIM B OTPACIH CTAaHAAPTAM apXUTEKTYPbI
nporpaMMHOI0 obecnieueHrst 1 TEXHOJIOTHSIM.




[TK-1 Cnocoben k [TK-1.3 Pa3zpabarbiBaeT
POCKTHPOBAHUIO U pOrpaMMHBIE HHTEPEHCHI
pa3paboTke MpPOrpaMMHOIO
o0ecrnieueHus ¢
IPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTUI

3name:

TU3aiiH HMH(OPMALIMOHHO-U3MEPHUTENbHBIX
cucreM Ha 0aze MHKpoKoHTposuiepoB (MK),
poJib M MeCTO BepuduKanuu (TECTUPOBAHUS)
CTPYKTYpbl TIPOTPAMMHOTO KOJa B TIPOCKT-
MEHEI)KMEHTE  MPOTrPAMMHUPYEMBIX  CHUCTEM,
MPEeIMETHYIO o0racThb IPOMBIIIUICHHON
aBTOMAaTH3allMkM Ha OcHOBe Ha ocHoBe MK,
CTaHJapTHbIE HUHTEpGECh B3aUMOACHCTBUS B
MK na ©0a3e BcrpauBaembix (embedded)
CUCTEM, MPOrpaMMHO-aNNapaTHbIe MIaTPOPMBI
MK B napagurme IIaHUpOBaHUSA U KOHTPOJIA C
npumeHenueM  MerogoB  PERT, wmeroma
KpUTUYECKOTO TYTH, auarpammbl [aHTa U
JIpYTHUX UHCTPYMEHTOB KJIACCHYECKOT0
IPOEKTHOTO MEHE/DKMEHTA, CIOCOOBI
obOecrieueHus  Bamuaalud  (COOTBETCTBHE
ApPXUTEKTYphl M  CBOHCTB  IPOTPaMMHOTO

OpOAYKTa MOTPEOHOCTSIM TMOJIb30BaTENsl) II0
1SO9000/2000.

Ymemn:
YIIPaBIATh MIPOrPAMMHBIM MPOEKTOM
(BKITFOYAOIIIM MPOTrpaMMHO-aNIapaTHYO

wiatpopmy Ha 6aze MK mo TpagummoHHON
MmeTtozosioruu -- OnpeneneHue cpeabl IpoeKTa;
®opmynrpoBaHue npoekta; IlnanupoBanue
npoekTa; TeXHU4YecKkoe BBIIOJHEHUE MPOEKTA;
KoHTpo:b Hajy BHIITOJIHEHUEM NTPOEKTA.
Braoemy:

METOJIaMU TPEAOTBpAIlICHUs OLIMOOK 3a CueT
aBTOMATHU3allMM BCETO JKU3HEHHOTO IMKJIa
(°K1I) nporpammHOro odecreyeHus..

2. Mecto nucnuminnbl B cTpykrype OIOII

Jucuumiuna "IIporpaMmHoe obecriedeHre MUKPOIIPOIIECCOPOB U MUKPOKOHTPOJLIIEPOB"
OTHOCHUTCSI K 4YacTH, (popMupyeMoN ydacTHHMKaMH OOpa30BaTENbHBIX OTHOIIECHUN Y4eOHOIo
m1aHa 1mo HanpasiieHuro moarotoBku 09.03.01 MudopMarnka 1 BEIUUCIATEIbHAS TEXHUKA.

Kon [IpeamecTByromye TUCUUILIMHBI (MOIYIIN),
KOMIIETCHIINHU npaktuku, HUP, np.

[Tocnenyromre qUCHUIIIUHBI (MOAYIN),
npaktuku, HUP, np.




OIIK-1.2 DneKTpOHUKa
OIIK-1.2; OTIK- BoruncnuTenbHas TeXHUKA
5.1; OIIK-5.2;
IK-1.1; [udpoBsie cHCTEMBbI aBTOMATU3UPOBAHHOTO
I1K-1.3 VIIPABJIEHUS

JI1st OCBOEHUS JUCUUIUIMHBI 00YyYaIOIUICs JOJDKEH:

3HATh: COJIEP’KaHUE U CIOCOOBI MCIOIb30BAaHUS KOMIIBIOTEPHBIX, MH(POPMALMOHHBIX U
CETEBBIX TEXHOJIOTUH; 3HATh OTPACIEBBIE CTaHAAPTHI Iepefauyrd U XpaHEHUus MHPOpMaluu B
TOIUIMBHO-3HEPT€THYECKOM KOMILIEKCE

YMETh: IPUMEHSATh KOMIBIOTEPHYI0, MUKPOIIPOILIECCOPHYIO TEXHUKY, HH(POpMAIIMOHHbIE
U CETEBBIC TEXHOJOTUU B CBOEH MPOPECCUOHATILHON JEATEIbHOCTH;

BJIAJIETh. HABBIKAMH MPOCKTHUPOBAHUS CETEW M CHUCTEM TEJICKOMMYHUKAIW, HABBIKAMHU
MPOCKTUPOBAHUS U Pa3pabOTKU MPOTrPaMMHOTO OOECIEUEHHUs] CPEACTBAMH KOMIIBIOTEPHOU
TEXHUKHU, UH(OOPMALIMOHHBIX TEXHOJOTHH.

3. CTpyKTypa U coJepkaHue TUCHUIIMHBI
3.1. CTpykTypa IMCUMILINHBI

OO61ast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBiisieT 3 3aueTHbiX(bie) equnuii(sl) (3E), Bcero
108 yacoB, m3 KOTOPBIX 29 4YacoB COCTaBIsCT KOHTakTHas pabora oOydJaromerocs ¢
npenojaBaresieM (3aHSATHA JIEKIIMOHHOTO THUMA &8 4Yac., 3aHSATUS CEMUHApPCKOro THIMa
(mpakTuueckue paboThl U T.1.) 16 Yac., TpyIIoBble U UHAWBUAYaJIbHbIC KOHCYJIbTAIIMU 2 Yac.,
npueM sk3amena (KITA) - 1 gac., camocTositenbHas pabota oOy4datoierocst 44 yac.

[IpakTrueckast MOAroTOBKA MO BULY NPOodeCcCUOHATBHON JeATEIbHOCTH COCTABISET 3 4.

. Bceero | Kypc
Bun yueGHoM paboTh 4ACOB

2
OBIIAA TPYAOEMKOCTb AUCHUITJIMHBI 108 108
KOHTAKTHAS PABOTA OBYYAIOIIETI'OCA
C ITPETIOAABATEIJIEM, 29 29
B TOM YHCIIE:
Jlexnnonnsie 3auatus (JIex) 8 8
[IpaxTuueckue 3anstus (Ip) 16 16




9NI.LIH) HOHOITHULHIU - OHIIFI'BQ
Ol dOIIreQ OALIILUION IOHIIBINHINBIA]

HUNTELIILLE HOHhOLAXIWOdI 1andogp

HLIOWIBHIIA
BIrodLHOM 01MAMIL IIndop

edAredaruyr

44
35
K

(MMI1998H ‘BHHINA ‘BUHEBHE)
BUHIKAQO 19LeLIIrAedd dranakdundop

44
35
K

[

0I0LY

BPHONWEREME / B1OhBE .&deo

nnnpuLo oD
nounowdcaowodu 3 vISOULO02Q0U
(dOX)
191008d HOHIIOLEOLOOWED 9r0dIHOY|
WA
‘BLHOTALD BLOORd KBRHIAIIOLEOLOOWR))

UHATRLIITAOHON d19gounAd |

prJIoyasg CPC

19100ed a1ardoredogeyr

BIHUL 0JI0MOdRHUINDD
/ oJoMOohHMINedII EULEHES

Pacnpenesienne Tpy10eMKOCTH
(B yacax) mo BuaaM y4eOHoii padoThbl,

BLHUL
OJOHHOMIINAI BULEHEBE

adAy

CAMOCTOATEJIBHAA PABOTA ObYYAIOHUIEI'OCHAH

KoHnTponb camMmocTosiTenbHON pabOThl M HHASE KOHTAKTHAS
(CPC), B TOM uHncine:

pabora (KCP)*
[ToaroToBka K MPOMEKYTOYHOM aTTecTalu B (hopMe:

KonrtakTabie yacer Bo Bpems arrectanuu (KITA)
(PK3aMeEH)

DOOPMA TTPOMEXYTOYHOU ATTECTAILIMN

3.2. Conep:xxaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3jejiaM U BUAAM 3aHATHH

Paznennl
UCIUATUINHBL

Pazgen 1. IlporpammHoOe obecrieueHne




1. Crangapr MOK
IEC61131-3. f3bIk
IL (Assembler).
Sseixk ST (Pascal-
NOJOOHBIN).
NucTpyMeHTanbH
Bl INPOrPaMMHBIN
KOMILIEKC
CODESYS. f3bik
Relcon (C-
NOJOOHBIN).
I'papraeckue
cpensl  pazpaboTKu
i IUJIK: LD -
Ladder Diagram -
A3BIK penenHbIX
cxXem; FBD -
Function Block
Diagram - s3bIK
(bYHKIIMOHATBHBIX
0JIOKOB;

SFC - SI3BIK
HOCJIE0BATEbHbI
X
(GyHKIMOHATBHBIX
CXeM; CFC -
paszsutue FBD

22

46

[IK-1.1
-36,
[IK-1.1
-V1,
[1K-1.2
-34

J1.2,
J1.3

I13

35

Pazgen 2. Anm

apatH

oe obecrieueHune

2. Knaccudukanus
MHUKPOIPOIIECCOPO
B’
MHUKPOKOHTPOJIIIED
OB u TJIK.
[IpumeHeHne
MUKPOKOHTPOJIJIED
OB BO
BCTPauBAEMbIX
(embedded)
cucremMax. OTinune
IIJIK ot MK.

IJIK Ha
iatdopme
STM32f103.
ITopTer
BBOJa/BBIBOJIA.

22

53

IK-1.2
-35,
IK-1.2
-33,
IK-1.2
-34,
[K-1.1
-32

J1.1,
1.2,
J1.3,
1.4

I13

65

Pazpnen 3. [lpomexyTouyHast aTTecTarus




[IK-1.1

-31,
TIK-1.1
-V1,
TIK-1.1
-B1, |[JI1.2,
3. Dk3ameH” 2 2 35 1 38 k121 7113
-31,
TIK-1.2
-V1,
TIK-1.2
-B1
UTOI'O 8 16 2 44 | 2 35 1 [108 J | 100
3.3. TemaTn4yeckui MJIaH JeKIUOHHBIX 3aHATHI
Homep pasnena TeMbI NEeKIIMOHHBIX 3aHATUI Tpynoemxocre,
JIUCIUATUINHBI yac.
1 Cpensi paspadotku IDE Ha si3pike C/C++ 4
2 ApxuTekTypa MUKpoKoHTpouiepa STM32 4
Bcero 8
3.4. TemaTnueckuil IVIaH NPAKTHYECKUX 3aHATHIA
Howmep pasnena Tembl IPaKTUYECKUX 3aHATUN Tpynoewocts,
IUCIATUINHBI yac.
1 [Mpumenenne 6mbmmorexk HAL u SPL 8




N3yuenue (YHKIIMOHANBHBIX,
CXEMOTEXHUYECKHUX Pa3IMUMil MEXIy MHKPOKOHTpOJIEpaMH OOIIEro
Ha3HA4YeHMs U IPOTrPAMMHUPYEMBIMH JIOTHYECKUMU KOHTPOJIIIEpaMu

OKCILTYyaTallUOHHBIX

u

Bcero

16

3.5. TemaTuyeckuii Ij1aH JadOPATOPHBIX padoT

JlaHHbIi BUA pabOTHI HE MPETYCMOTPEH YUECOHBIM IJIAHOM

3.6. CamocrosiTesibHasi padoTa cTyeHTa

Howmep paznena
JUCIUTUTUHBI

Bung CPC

Conepxanne CPC

TpynoeMKoCTb,
Jac.

Nzydenue cnoco6oB
IpeJICTaBICHNE
JBOMYHBIX,
JECATUYHBIX, TBOUYHO -
JECATUYHBIX U
HIECTHAAIIATEPUUHBIX
qucen B
MHUKPOIPOIIECCOPHBIX
cUcTemMax

22

N3yuenue
CXEMOTEXHUKH U
ocoOeHHOCTeH
yIIpaBJICHUS
IIPOrpaMMUPYEMBIMH
TaliMEepaMHU B COCTaBE
MHUKPOKOHTpPOJUIEPA.
Hcnons3oBanue
TalMePOB IS
MIPEPBIBAHUM U IS
dbopmupoBaHus
CUTHAJIOB.

22

Bcero

44




4. O0pa3oBarejibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu qucuuiuiuabl «IIporpaMMupoBaHre MPOrpaMMUPYEMBIX JOTUYECKUX
KOHTPOJIIEPOB» 10 obpaszoBatenbHoi porpamme 09.03.01 «MapopMaTrka v BEIMUCTUTEIIbHAS
TEXHUKa» HaIpaBJE€HUs MOJTOTOBKU OakaiaBpOB
obecricueHuUs" MPUMEHSIOTCS JJEKTPOHHOE OOy4YeHHWE M JUCTAaHIIMOHHBIC 00pa3oBaTElIbHbBIC
TEXHOJIOTHH.

B oGpazoBaTenbHOM Ipoliecce UCTIONb3YIOTCS:

- nucraniuonnsie Kypebl (JIK), pasmernennbie Ha twtomagke LMS Moodle, URL:
https://Ims.kgeu.ru/; Ccpuika Ha kypc https://Ims.kgeu.ru/course/view.php?id=3440

- DJIGKTPOHHBIC 00pa3oBaTeabHbIe pecypchl (DOP), pa3MelieHHbIC B TUYHBIX KaOMHETaX
cTyneHToB DnekTponHoro yausepcutera KI'DY, URL: https://e.kgeu.ru/

5. OuenuBaHue pe3yabTaTOB 00y4YeHUSs

"TexHoJoruu pa3zpaboTKU MPOTPAMMHOIO

OneHuBaHue pe3yabTaTOB OOy4YEHUs] 1O AUCIUIUIMHE OCYIIECTBIAECTCS B paMKax
TEKYILEro KOHTPOJISl YCIIeBAaeMOCTH, IPOBOAMMOTO 110 OanibHO-pelTuHroBoii cucreme (bPC), u
MIPOMEXKYTOUYHON aTTECTALNU.

O000111EHHBIE

KpUTEPUU U

mIKajaa

OLICHUBAHUSL  YPOBHS

chopMHUPOBAHHOCTH

KOMIICTCHIIM (I/IHI[I/IKaTOPa JOCTHIKCHMUA KOMH@TCHHHI/I) IO UTOraM OCBOCHHA JUCHUITJIMHBI:

[Tnanu- O0600111eHHbIe KPUTEPHH U IIKAJIa OIICHUBAHUSI PE3YJIbTaTOB O0yUEHUS
PyEMBIC HEYJIOBJIET- YZIOBJET- X0pOTIIO OTIHAHO
pe3yib- BOPHUTENLHO BOPHUTENBHO
TaThI
oGyueHns HE 3a4TCHO 3a4TEHO
VYpoBeHb  3HaHWK  B|YPOBEHb 3HAaHUM B
N MuHuManbsHO
YpoBeHb 3HAHUI HUXKE . o0neme, o0beme,
JOITYCTUMBIA  YPOBCHB
[MTonHora |MHHMUMAIILHBIX . COOTBETCTBYIOIIIEM COOTBETCTBYIOIIIEM
3HaHUU |TpeboBaHUM HMEIOT SHAHUM,  MMCCT - MEcTO oporpamMme nuMeeT|mporpamme
’ MHOT'O HerpyObIxX porp ’ porp
MECTO IpyOble OINOKHU oGOk MECTO HECKOJIBKO|TOATOTOBKH, oe3
HErpyObIX OMHUO0K OLINO0K
[IponeMoHcTprpOBaHbI
IIponemoHCTpUpPOBaHBI POzt pHp
[TpoaeMOHCTPUPOBAHBI BCE OCHOBHBIC yYMCHWSI,
[Tpu pelieHun BCE OCHOBHBIE yYMECHHWSI,
OCHOBHEIE YMEHHSI, pEIIeHbl BCE OCHOBHBIC
CTaH/JAPTHBIX 3a/ad He peIIeHbl BCE OCHOBHBIC
pEIIeHbI TUTIOBBIC 3aJ1a4l C OTACIbHBIMH
Hanwuue |mpoaeMOHCTpUPOBaHbI 3aJaul ¢ HerpyObIMH
. 3aJjaud ¢ HerpyObIMU HECYIIECTBEHHBIMU
YMEHHUH |OCHOBHEIC YMEHUS, OIMOKaMH, BBITTOJTHEHBI
OIMOKaMH, BBHITTOJTHEHBI HEJ0YCTAMH,
UMEIOT MECTO TIpyOble BCE 3a/laHUsl B TIOJHOM
BCE 3aJaHMs, HO HE B BBITIOJTHEHBI BCE
OIINOKHU o0beMe, HO HEKOTOphIe
[IOJIHOM 00BEME 3aJaHusl B IIOJIHOM
C HeloueTaMu
o0beme
[IponeMoHcTprpOBaHbI
Hanmuuue |(IIpu pewmennu|meetcs POz pHp [IponeMoHCcTpHUpPOBaHBI
. 0a30Bble HaBBIKM TMpU
HABBIKOB |CTaHAAPTHBIX 3a/lad HE|MUHUMAIbHBIA  HabOp HABBIKM TIPH PEIICHUH
pEIIeHUN CTaHAAPTHBIX
(B1ageHue [MpoIeMOHCTPUPOBAHBI |HABBIKOB ISl PEILICHUS HECTaH/IapPTHBIX 3a/1a4

3a7a4 ¢
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3Haer

ITmoxo 3HaeT

3Haer WHCTPYMEHTBl H|UHCTPYMEHTHI U
WHCTPYMEHTBI U |METOJIbI METO/IbI
METOIbI MIPOEKTUPOBAHU |[TPOCKTUPOBAHH
MIPOEKTUPOBAHU |5, KJIIACCHYECKHE|sl, KIACCHUECKHE
NHCcTpyMEHTBI u
METOJIBI s, KJIaCCHUYeCKHe|cpeabl cpensl
DOCKTHDOBAHIS cpensl pa3paboTku  Ha|pa3paboTku  Ha|YpoBeHb 3HAHUN
p p ’ paspabotku Ha|s3pike — C/C++|sspike  C/C++|Hmke
KJIACCHYECKHUE CPEJIbl
s3pike  C/C++| s TUTST MUHUMAJIBHOTO
pa3pabOTKu Ha S3BIKE
C/Cit i TUISE nporpaMMmupye |[mporpamMmmupye |TpeboBaHus,
MPOrpaMMHUpPye  [MBIX MBIX JIOITYCKaeT
POrPaMMHUPYEMBIX
MBIX JIOTUYECKHUX JIOTUYECKUX rpyOble OMHUOKH.
JIOTHHACCIIX JOTHYECKUX KOHTPOJUJIEPOB  [KOHTPOJUIEPOB
koHTposepos (I1JIK) P P P P
kontposiepo  |(ITJIK), ipu |(TTJIK), npu
(TUIK), HE|OTBETE€  MOMKET|OTBETE  MOXKET
JIOTyCKaeT JOTTYCTHUTD JOTTYCTHUTD
OLINOOK. HECKOJIbKO ~ HE|MHOXXECTBO  HE
rpyObIX OIINOOK. [FpyObIX OLTHOOK.
3Haer ITnoxo 3HAeT
WHCTPYMEHTBl H|UHCTPYMEHTHl W
3Haer Py Py
METO/TBI METO/TBI
WHCTPYMEHTBI U
Bepudukanuu  |BepuduUKaImu .
METOJIbI YpoBeHb 3HaHUU
UHCTPYMEHTBI u (TectupoBaHus) |(TeCTUPOBAHUSA)
METOJIbI BepUPHUKAITUT BepupuKanun CTPYKTYpBI CTPYKTYPbI HIDKC
p (TecTupoBaHMS) PYKTYD PYKTYD MHUHUMAaJIBHOTO
(TecTupoBaHuUs) MPOTPAMMHOTI0O  [[IPOrPaAMMHOI0O
CTPYKTYpbI TpeOoBaHUs,
CTPYKTYpBI Koza, Ko7a,
MIPOTrPAMMHOTO JIOTTyCKaeT
MIPOrPaMMHOTO KOJIa npu oTBeTe|mpu OTBETE
KoJa, rpyOble OmnOKy.
MOJKET MOKET
He - Aomyckaet JIOTTYCTHUTH JIOTTYCTHUTH
OLINOOK. y y
HECKOJIbKO ~ HE|MHOXXECTBO  HE
rpyObIX OLIMOOK. [rpyOBIX OIINOOK.
3Haer 3Haer
MPEeIMETHYIO PEIMETHYIO
3Haer el y berl y
o0nacTb 00macThb
MPEIMETHYIO
06IACTE aBTOMATHU3AIMH |aBTOMATH3AI[UU VpoBeHp sHanuii
TOK Ha|B TOK Ha
MpeIMETHYI0 00JacTh|aBTOMATHU3AIMH HUKE
OCHOBE OCHOBE
aBroMatm3anun B TOK|B TOK Ha MUHUMAaJILHOTO
U (POBBIX U (POBBIX
Ha OCHOBE LHU(POBBIX|OCHOBE . . TpeboBaHUs,
. TEXHOJOTHH, TEXHOJIOTH,
TEXHOJIOT Ut U (QPOBBIX JIOITyCKaeT
. pH oTBeTe|mpu OTBETE
TEXHOJIOTUM, HE rpyOble OMIUOKH.
MOJKET MOJKET
FOTyCKacT JIOITYCTHUTH JIOTTYCTHUTh
OLIHOOK. M Y
HECKOJIbKO ~ HE|MHOXXECTBO  HE

rpyOBIX OITHOOK.

rpyOBIX OIIHMOOK.




3Haer

COBpEMEHHBIE
CTaHJapThI 3Haer 3Haer
COBpPEMEHHbIE MH(OPMALIMOHH [COBPEMEHHbIE  |COBpEMEHHbBIE
CTaH/1apThl oro § CTaHJapThI CTaHJapThI VpoBeHb sHaHii
UH(GOPMALIMOHHOTO  |B3aMMOJCIHCTBY [MH(DOPMALIMOHH |MHPOPMAIIMOHH .
B3aUMOJICUCTBUS s CHUCTEM, [oro oro
CUCTEM, CTaHJApTHbHIC|CTAHAAPTHBIE  [B3aUMOJECHCTBHU |B3auMOJIEHCTBU MHUHMMAIBHOTO
N . TpeboBaHus,
uHTEpPECh uHTEpPEICh s CHCTEM, IMpH|d CHCTEM, NpHU jonyckaer
IPOrpaMMHUPYEMBIX  |IPOrpaMMHUpY€ [OTBETE  MOXKET|OTBETE  MOXKET
rpyObIe OmmoKy.
JIOTUYECKHUX MBIX JIOTHYECKUX |JOMYCTUTh JOTYCTUTD
koHTpoJuiepoB (I1IJIK) |[KoHTposIIepOoB  |HECKONBKO  HE[MHOXKECTBO  HE
(TJIK), He|rpyObIX OMUOOK. |TpyOBIX OIITMOOK.
JIOITyCKaeT
OILINOOK.
3HaeT 3Haer
MporpamMMHBIE 3Haer MporpaMMHBIE  |TPOrpPaMMHBIE
CpeacTBa u|lporpaMMHbIE  |cpeacTBa u|cpencTBa u
anmnaparHble CpeacTBa v|annaparHble anmnapaTHbIe YpoBeHb 3HaHUIM
m1aThOPMBI arnmnapaTHbIC miatdopmel  UT|mmardopmer UT|HmKke
nporpammupyemMeix  |twiaropmer UT|uaDpacTpykTyp [MHpacTpykTyp |MUHUMAIEHOTO
JIOTUYECKHUX UHOPACTPYKTYpP [bI TPENNpHUATHI|BI MPEANPUSTHII|TpeOoBaHMS,
koHTposuiepoB (IJIK)|e1 mpennpustuii| TOK, npu|TOK, IIpY | 101y CKaeT
B coCTaBe UT|TOK, HE|OTBETE  MOJMKET|OTBETE  MOXKET|rpyOble OITHOKH.
UH(PPaCTPYKTYpHI JTOTTyCKaeT JIOTTyCTUTD JOTTYCTUTD
npennpusatuit TOK  |omu6ok. HECKOJIBKO ~ HE[MHO)XECTBO  HE
rpyObIX OLIMOOK. [rpyOBIX OIINOOK.
3Haer 3Haer
3naer KOJIMPOBaHUE Ha|KOJUPOBAHHUE HA

KOJAMPOBAHUE
IPOrPaMMHUPYEMBIX
JTIOTHYECKHUX
koHTposepoB (I1JIK)
Ha SI3BIKaX
IPOTPaMMHUPOBAHHUS
C/CH++ OCHOBHBIX
HU3KOYPOBHEBBIX
KOMaHJ, paboty
paspsiamu,
U(POBBIMU TIOPTAMU
BBOJ1a/BBLIBOJIA,
AHAJIOTOBBIM
BBOJIOM/BBIBOJOM,
TaliMepaMu
MIPEPHIBAHUSIMH.

C

KOJIMPOBaHUE Ha
SI3BIKAX
MpOrpaMMHUpPOB
aHUs C/C++
OCHOBHEIX
HU3KOYPOBHEBBI
KOMAaH/I,
paboty c
paspsamu,
nupoBEIMHU
nopTamMu
BBOJIa/BBIBO/A,
aHaJIOTOBBIM
BBOJIOM/BBIBOIO
M, TaMepamu U
MIPEPHIBAHMUSIMH,
HE  JOIyCKaeT
OIIMOOK.

SI3BIKAX
MIpOrpaMMHUpOB
aHMsI C/C++
OCHOBHBIX
HU3KOYPOBHEBBI
KOMaH/I,
paboty c
paspsiiamu,
G poBEIMU
opTamMu
BBOJ1a/BEIBOJIA,
AHaJIOTOBBIM
BBOJIOM/BBIBOIO
M, TaMepaMu U
MIPEPHIBAHUSIMH,
npu OTBETE
MOJKET
JIOTTYCTUTD
HECKOJIbKO  He
rpyOBIX OINOOK.

S3BIKAX
pOrpaMMHUpPOB
aHMsI C/C++
OCHOBHBIX
HU3KOYPOBHEBBI
X KOMaH/I,
paboty c
paspsamu,
u(GpoBEIMU
nopTamu
BBOJIa/BBIBOJIA,
aQHaJIOTOBBIM
BBOJIOM/BBIBOJIO
M, TallMepamu U
MPEPHIBAHUSIMHU,
npu OTBETE
MOJXKET
JOTMYCTUTD
MHO>KECTBO  HE
rpyOBIX OIIUOOK.

YpoBeHb 3HaHUHT
HIDKE
MUHHMAaJIHHOTO
TpeGoBaHus,
JIOITyCKaeT
rpyOble OInOKH.

VYmeTb




eMoHcTpupye T|/leMoHCTpUpyE T He
A pupye T|/1 PUPYE |y ko
yMEHUe yMEHUE chopMUPOBaHO
JEMOHCTPHUPYET
KO/IMPOBATh ~ Ha|KOMPOBATh  HAf  * yMEHHUE
KOJMPOBATh SI3BIKAX SI3BIKAX y KOAMPOBaTh Ha
KOJUPOBaTh Ha
porpaMMUpyeMble  |TPOTPaAaMMHUPOB  |TIPOTPAMMHUPOB SI3BIKAX
SI3BIKAX
JIOTHYECKUE anuss C/C++ Blamms C/C++ B IpOTrPaMMHUPOB
koHTposuiepsl  (I1IJIK)|ocHOBHBIX OCHOBHBIX NPOTPaMMUPOB. oyus CIC+H B
auuss C/C++ B
Ha SI3BIKAX (HHTETPUPOBAHH |MHTETPUPOBAHH OCHOBHBIX
OCHOBHBIX
POrPaMMHUPOBaHUS  |BIX BIX UHTETPUPOBaHH
UHTETPUPOBAHH
C/C++ B OCHOBHBIX|IPOTPAMMHBIX |IIPOTPAMMHBIX I BIX
WHTETPUPOBAaHHBIX cpenax cpenax IPOTPAMMHBIX
pPHp el el IPOTPaMMHBIX porp
MPOrPaMMHBIX Cpeaax|pa3paboTKu ais|pa3paboTKH  JUIs CDENAX cpenax
pa3paboTKu JUTS | TI1aTh OPMBI m1aThOPMBI I; 3ﬂa6OTKI/I 15 pa3paboTKu ISt
wiarpopmer  STM32|STM32  (Keil|STM32  (Keil pasb a w1atopmbl
. . . . 1aThOpMBI .
(Keil uVision,|uVision, uVision, STM32  (Keil STM32  (Keil
STM32CubelDE) STM32CubelD |STM32CubelD uVision uVision,
E ue|E OITyCKaeT ; STM32CubelD
) ) AOIYCKACT| Q1350 el D
JIOITyCKaeT psan He TPyOBIX E) E), nmomyckaer
OLINOOK. OLINOOK. ' rpyOble OIMIMOKH.
Bnaners
IIponemonctpu |lIponemoncTpu
POBaHO poBaHO 0a30BOE
BIIQJICHUC BIIQJICHUC
N METOJIUKOH METOJIUKOH
METOIUKOU
TECTUPOBAHUS  [TECTUPOBAHUS
TECTUPOBAHUS
MPOrPaMMHOTO  [[IPOTPAMMHOTO
IIPOrPaMMHOI0 Nwmeercs
o0ecrnieuyeHus obecrieueHus . |He
obecrieuenus  (I1O) MUHHAMAJbHBIH
(ITO) | (T10) JUTSt MPOJIEMOHCTPUP
TUTST COOTBETCTBUS Ha0Op HAaBBIKOB
COOTBETCTBUSl  |COOTBETCTBUS oBaHBl 0a30BbIE
(Bayumarum) JUISL  pelleHus
(Banmmarmm) (Banmmarmm) HAaBBIKH,
MPOCKTHPOBAHUS U CTaHJIaPTHBIX
. MIPOCKTHPOBAHH [[TPOCKTHPOBAHH JIOITYIIICHBI
nu3aiiHa 1o 9 9 3ala4,  MHOTO
s u auzaitHa [10[s u auzaitna 10 rpyOble OMIMOKH.
MPUHATHIM B OTpaciu OLINOOK.
MPUHSATHIM B|[IPUHSATHIM B
CTaHJapTam u
oTpaciu oTpaciu
TEXHOJIOTUSM
CTaHJapTaM  H|CTaHJapTaM |
TEXHOJOTHSM, |TEXHOJOTHSM,
06e3 omuOOK U|IOMyIIeH  psil
HEJI0YETOB. MEJKHUX OLITHOOK.
ITIK- [3HaTh
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IU3afH
nH(pOpMaIMOHHO-
U3MEPUTEIbHBIX
CHCTEM Ha baze
POrPaMMHUPYEMBIX
JIOTHYECKUX
koHTposuepos (I1JIK),
OTBEYAIOIIUX
OTpacCJIeBBIM
crangapram TOK

3HaeT  OgU3alH
nH(POPMAIMOHH
o-
HM3MEPUTENBHBI X
CHCTEM,
OTBEYAIOIIUX
OTpaclieBbIM
CTaHIapTaM
TOK,
JIOITYCKaeT
OIIHOOK.

HC

3HaeT  Au3aiiH
nH(pOpMaMOHH
o-
M3MEPUTENIbHBI X
CHCTEM,
OTBEUAIOLIUX
0TpaciaeBbIM
CTaHaapTam
TOK, pu
OTBET€  MOJKET
JIOITyCTUTh
HECKOJIbKO  He
rpyOBIX OIIUOOK.

3HaeT  au3aiiH
nH(pOpMaITMOHH
0_

U3MEPUTENBHBI X
CHCTEM,
OTBEYAIOIUX
OTpPAaCJIEBBIM
CTaHJapTam
TOK, pu
OTBETE  MOXKET
JIOITyCTUTh
MHOXECTBO  He
rpyOBIX OIIHOOK.

YpoBeHb 3HAHUI
HIDKE
MUHUMAJIBHOTO
TpeOOBaHMS,
JIOITyCKaeT
rpyObie OIHUOKH.

3HaeT poiib W

3HaeT poiib WU
MECTO

3HaeT poiib WU
MECTO

MECTO Bepudukanuy  |BepuduUKaIIu
poJIb U MeCTo BepuduKaLIT (TectupoBaHus) |(TECTUPOBAHUSA)
BepuduKanuu CTPYKTYPbI CTPYKTYPbI .
papuan (TEcTUpOBaHMS) PYKTYD PYKTYD YpoBeHb 3HaHUM
(TecTupoBaHuUs) MPOTPAMMHOI0  [[IPOrPaAMMHOI0
CTPYKTYPBI HIDKE
CTPYKTYPbI KO/la B IIPOEKT-|KOJa B IPOEKT-
IPOrpaMMHOTO MHUHHMaJIbHOIO
POTPaMMHOTO KOJia B MEHE/DKMEHTE  |MEHEIKMEHTE
KOJla B IIPOEKT- TpeOoBaHus,
HPOEKT- nporpaMMupye |mporpammupye
MEHEeJKMEHTE JIOITyCKaeT
MEHEHKMEHTE MBIX CHCTEM, |MBIX CHCTEM,
porpaMMupye rpyObIe OIMOKH.
mporpamMmupyembix |t o7 [TPH OTBETE|NpHU OTBETE
CUCTEM ’ MOXET MOXET
ponyeiaet JIOITyCTUTh JIOMTyCTUTh
OLINOOK. Y y
HECKOJIbKO ~ HE|MHOXXECTBO  HE
rpyOBIX OIHOOK. |TpyObIX OIINOOK.
peIMETHYI0 001acTh 3uaet 3uaet
HPOMHHIHZHHOﬁ 3Haer pEeIMETHYIO MPEIMETHYIO
P IIPEIMETHYIO o0nacTh o0nacTh .
aBTOMaTH3aluU Ha YpoBeHb 3HaHUI
o0racTb MPOMBIIIIEHHO |TPOMBIIIJICHHO
OcHOBE Ha ocHOBE| ool i HIDKE
IPOTrpaMMHUPYEMBIX P MHUHHMaJIbHOTO
ABTOMATH3aIlMH |aBTOMATHU3ALUU
JIOTHUYECKHUX TpeOoBaHus,
asromarnsanmu B TOK, mnpufs TOK, npu
koHTposuiepoB (IIJIK) JIOITyCKaeT
B TOK, HE|OTBETE  MOXKET|OTBETE  MOXKET
B TOILJIUBHO- rpyObIe OMHUOKH.
SHEDECTHIECKOM JIOyCKaeT JIOITyCTUTh JIOITYCTUTh
KOMpH eKce OmOOK. HECKOJIbKO ~ HE|MHOXXECTBO  HE
rpyOBIX OIIHMOOK. |TPyOBIX OLIHOOK.
3HaeT 3HaeT
— 3HaeT CTaHJApTHBIE  |CTaHIApTHbHIE
pT! CTaHJIapTHbIE  |MHTEpQeichl uHTEpPerch .
UHTEPQEHCHI . N N YpoBeHb 3HaHUI
. uHTepQeiich B3aMMO/ICICTBU |B3aUMOJICHCTBU
B3aUMO/JICHCTBUS B o HIDKE
B3aMMOJICHCTBH |5 BCTPaWBaEMBbIX|sl BCTPAUBACMBIX
IPOTPAMMHUPYEMBIX MUHHMAaJIHHOTO
s BcTpanBaeMbix |(embedded) (embedded)
JIOTUYECKHUX TpeGoBaHus,
(embedded) CHCTEM, IpH|CHUCTEM, npu
koHTpoepax (I1JIK) JTOTTyCKaeT
CHCTEM, HE|OTBETE  MOJXKET|OTBETE  MOXKET
Ha 06a3e BCTpanBaeMBbIX rpyObIe OmuOKy.
(embedded) cucrenm JOITyCKaeT JIONyCTUTh JIONTyCTUTh
OLIOOK. HECKOJIbKO ~ HE|MHOXXECTBO  HE

rpyOBIX OIITHOOK.

IpyOBIX OIIHMOOK.




MIPOrpaMMHO-
anmnapaTHble
mIaThOPMBI
IIPOrpaMMHUPYEMBIX
JIOTUYECKUX
koutpoiepos (I1JIK)
UH(PACTPYKTYPHI
TOK B mnapanurme
TUTAHUPOBAHUS U
KOHTPOJIS c
MIPUMEHEHHEM
METOJIOB PERT,
METOJIa KPUTHUYECKOTO
My TH, MeToJa
OCBOEHHOT0 00BeMa,
nuarpamMMbl ['anta u
JOPYTUX HHCTPYMEHTOB
KJIACCUYECKOI0
MIPOEKTHOTO
MEHEKMEHTA.

3HaeT
IPOrPaMMHO-
anmnaparHble
wiatpopmer UT
uH(ppacTpyKTyp
bl TOK B
napagurme
TUTAHUPOBAHUS U
KOHTPOJIS C
IPUMEHEHHUEM
meronos PERT,
MeToJa
KPUTHYECKOTO
myTH,  METOoJ]a
OCBOEHHOTO
o0BbeMa,
JarpamMmmbl
I'anta m npyrux
UHCTPYMEHTOB
KJIACCUYECKOTO
MIPOEKTHOTO
MEHE/PKMEHTA,
HE  JIOMyCKaeT
OIHOOK.

3HaeT
IPOrpaMMHO-
anmaparHble
miatdopmbl UT
UHPPACTPYKTYP
Bl TOK B
napagurme
IUTAHUPOBAHUS U
KOHTPOJIS C
MIPUMEHEHUEM
MmetonoB PERT,
MeToaa
KPUTHYECKOTO
nyTH,  MeToja
OCBOCHHOTO
00BeMa,
JIarpamMmbl
l'anta u gpyrux
WHCTPYMEHTOB
KJIACCHYECKOT0
MIPOEKTHOTO
MEHE/KMEHTA,
npu OTBETE
MOJKET
JIOTTYCTHUTh
HECKOJIbKO  He
rpyOBIX OIINOOK.

3Haer
MIPOrpaMMHO-
anmapaTHbIe
mwiatdopmbr UT
UHPPACTPYKTYP
Bl TOK B
napaaurme
IUTAHUPOBAHUS U
KOHTPOJIS c
IpUMEHEHHEM
metonoB PERT,
MeTo A
KPUTUYIECKOTO
oyTH,  MeToja
OCBOCHHOTO
o0beMa,
JarpamMmbl
I'anta u gpyrux
UHCTPYMCHTOB
KJIACCHYECKOTO
IPOSKTHOTO
MEHEIKMEHTA,
npu OTBETE
MO>KET
JOITYCTHUTH
MHO>KECTBO  HE
IpyObIX OLINOOK.

YpoBeHb 3HaHUI
HIDKE
MUHHMAaJIHHOTO
TpeOoBaHUs,
JOMyCKaeT
rpyObIe OMNOKH.

CII0COOBI 00ecIIeueHUS
BaJA AU
(cooTBeTcTBHE
Iu3aiiHa W CBOMCTB
MIPOTPaMMHOTO
MPOYKTa
MOTPEOHOCTAM

MOJIb30BATEN)
1SO9000/2000

1o

3HaeT CcrmocoObl
obecreueHus
BAJIMIAIUN
(cooTBeTcTBHE
au3aiHa
CBOMCTB
IPOTPaAaMMHOTO
POIyKTa
MOTPEOHOCTAM
MOJIb30BaTEIs)
o
1SO9000/2000,
HE  JIOIyCKaeT
OIINOOK.

u

3HaeT CHocoOBI
obecrnieueHus
BaJIMIallAN
(cooTBeTCTBHE
nou3arHa
CBOWCTB
MIPOrPaMMHOTO
POIyKTa
MOTPEOHOCTAM
MOJIb30BaTEIs)
1o
1SO9000/2000,
npu OTBETE
MOJKET
JIOITYCTHUTH
HECKOJIbKO  He
rpyOBIX OMNOOK.

n

3HaeT CrocoObI
obecrniedeHus
BaJTUIAIAH
(cooTBeTcTBHE
nu3afHa
CBOWCTB
MIPOTrPAMMHOTO
MPOIYKTa
MOTPEeOHOCTAM
MOJIb30BaTEN)
o
1SO9000/2000,
pu OTBETE
MOXET
JOITYCTHUTh
MHOXXECTBO  HE
rpyObIX OLINOOK.

u

YpoBeHb 3HaHUI
HUKE
MUHUMAaTBHOTO
TpeGoBaHus,
JOIyCKaeT
rpyObIe OMUOKH.

YMmeTn




MPaBIIATH
T JemoHcTpupye T He
POrpaMMHBIM JlemoHcTpHpye T MeHe YacTHio oo OBAHO
IIPOEKTOM yMEHHE y i PMHPOBaH
(BITHOUAIOIITIM S— YIPaBIsATh JEMOHCTPUPYET [yMeHHUE
HDOIDAMMEO i Er avMiEy  |TPOTPAMMHBIM  [yMeHHE YIPaBIsATh
a111) napaTH © HpoeiTOM [io|IPOCKTOM  TIO|yNpaBIATE pPOrpaMMHBIM
nnaTg)o 1\2] Ha Gase TpanHuHOHHoﬁ TPaJMLIMOHHON [IPOTrpaMMHBIM  |[POEKTOM o
. aI\IZMI}/; eMOTO MpeTO,I[OJ'IOFI/II/I METOJIOJIOTUN --[[[POEKTOM  TO|TpagUuLIMOHHON
ngmzecxorgy Onpenernenie Onpenenenue  |TpaJWLMOHHOM [METOAOIOTHH --
kontpoepa - TUTK)|c eELH Hpoekra:|CPEAP! TIPOCKTA; | METOIONIOTAH - Omnpenenenue
o p T aII)[HLIHOHHOﬁ Cli)o y an OBaH, ®opmynupoBad |OmnpeneneHue  |Cpeapl MPOEKTa;
MeTOIIOJ'II()) i e pMY npoeKTa' ue IIPOEKTa;|cpenbl mpoekTa;|DopmyarpoBaH
o I P ’\IlnanupoBanue |DopMynupoBaH |ue MPOEKTA;
npenenenue cpenpl|[lnanuposanue ) )
DOCKTA: DOCKTA: IIPOEKTA; ue npoekta;|[lnanupoBanue
chO . H’H OBAHIe TEXHHqéCKoe Texuuueckoe  |[LmanupoBaHue [IpoekTa;
I (?eK}TIa' p - BBITIOJIHCHHE IIPOEKTA; TexHnueckoe
HIJ)IaHI/I (,)BaHI/Ie DOeKTa: MIPOEKTA; TexHuyeckoe  |BBIIOTHEHUE
I OeKTF:]. ; KIz)HT OJ;L Hax KonTponbs  Haj|BbIIOIHEHHE IIPOEKTA;
TI;XHI/I‘-IG,CKOG BI)IHOJP;HGHI/IGM BBITIOJTHEHUEM  [[IPOEKTa; Koutpons Hax
BEIOMHeHIe Thoekta: lmoekra 11| TPOCKTR, KoHnTponb  Haj|BbIIOTHEHUEM
KOHTPOIEL p Haz; HEH CKa’GT JOTYCKAeT  PsI/I|BBHIIOJIHEHUEM  |POEKTa,
P Y HE rpyObIX |IpOEKTA. JIOITyCKaeT
BBIMIOJTHEHHEM OILINOOK.
OIINOOK. rpyObie OINOOK.
IIPOEKTA.
Bnaners
IIponemoHcTpH
[IponemoHncTpu
e P poBaHbI Oa30BbIE
POBaHbI METO/bI METObI
NPEAOTBPATIIEH MIPEeIOTBPALLEH
METOAaMH s omunbok 3a ws ommGoK  3a Nwmeercs He
PEIOTBPALLICHUS cyer cuer MUHUMATBHBIN DO LEMOHCTDI
omuOOK  3a  CuUeT|aBTOMAaTHU3aIlu’ HAaO0Op HaBBIKOB polt pHp
aBTOMaTHU3alHU OBaHbl 0a30BbIE
aBTOMATH3allMM BCETO|BCEro BCEro anA - pewewns| o
JKU3HEHHOTO  ITUKJIA[’)KU3HEHHOTO KH3HCHHOTO CTaHJapPTHBIX o me’HH
(K1) mporpaMMHOTrO|ITUKIIA (OK1Y) S— OKII) 3ajad, MHOTO| gme oLGKI
o0ecrieueHus IIPOrPaMMHOTO OLINOOK. py '
MIPOrpaMMHOTI0
o0OecrieueHus,
obecrneyeHus,
6e3 ommboK Hu
HEJI0YETOB JIOTIYIHEH — PAt
' MEJIKHUX OIITHOOK.
OHCHO‘IHBIC MaTrepualibl OJIs1 MIPOBCACHHA TCKYHICTO KOHTPOJIA YCIICBACMOCTH H

IPOMEKYTOUHOM arTecTanuu npuBeaeHsl B [Ipunoxkennn K paboueit mporpaMme TMCHUTIITUHBI.
[TonHBI KOMILIEKT 3aJlaHMM M MaTepuajoB, HEOOXOAUMBIX JUIsl OLICHMBAHUS PE3yJIbTATOB
0o0y4eHHs Mo AUCIUILUIMHE, XPAaHUTCS Ha Kadeape-pa3padoTuruke B OyMaKHOM U 3JIEKTPOHHOM
BUJIE.

6. YueOHo-MeTOAUYEeCKOe U HH(OPMAIIMOHHOE O0ecTieyeHue TUCITUTIMHBI
6.1. YueOHO-MeTOAMUYECKOE 00€ecIeueHue

OcHOBHAs IUTEpPATYpa




Kon-Bo
Bun wsnanns Mecto Anpec DK3EMILISI-
No Hauwme- (yueOHUK, I'on P
ABTOpP(BI) W31aHMS, AIIEKTPOHHOTO | pOB B OUO-
n/a HOBaHUE y4yeOHOe U30aHUS
Hocobue, 2p.) U3J1aTEeIBCTBO pecypca JHOTEKE
> KI'DY
TexHuyecku
€ cpeacTBa https://e.lanbo
1 Cwmpros 10. aBTOMATH3ALl yuebHoe CIIo.: Jlaub 2017 | ok.com/book/ 1
A. nocobue
170,871 91063
yIPABJICHUS
IIpoexTupos
aBTo?\f;Temn yeOHOe https://e.lanbo
2 |Tyros B. B. p M CII6.: JIanb 2019 | ok.com/book/ 1
OBaHHbIX nocooue
123695
CHCTEM
yIpaBICHUS
HOHOHHHTGHBH&H JJUTEpATYpPaA
IIpoextnpos
aHue
WBanoBa B.|aBToMaTu3up https://lib.kge
P., ViBanoB .| oBaHHBIX ) u.ru/irbisé4r_1
! 10., ®erucoB| cucrem mpakTukym | Kasanb: KISV 2019 5/scan/238511. 2
JI. B. yTpaBJIeHUS B pdf
SIIEKTPOIHEP
TeTUKE
6.2. UndopmanmonHoe odecnevyeHmne
6.2.1. DIEKTPOHHBIEC U HHTEPHET-PECYPCHI
No
i HanmeHoBaHME 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Cchpiika
1 |Dnexmpouno-oubnuomeynasn cucmema "Jlans" https://e.lanbook.com/
2  |2nexkmponno-oubruomeunas cucmema "Jlans" https://e.lanbook.com/
6.2.2. IlpodeccuonanpHble 6a3bl JTAHHBIX
No
i HaumenoBanue npodeccrnoHaibHbIX 0a3 JaHHBIX Anpec Pexxnum noctyna
1 [Poccuiickas HanmoHaabHas OMOIMOTEKA http://nlr.ru/ http://nlr.ru/
2 |Texuuueckas OuOIMOTEKA http://techlibrary.ru http://techlibrary.

ru




6.2.3. MadbopManimoHHO-CIPABOYHBIE CHUCTEMBI

No Anpec Pexxum noctyna
n/m
1 | "Koncynbrant-ITnroc" http://www.consultant.ru/ http://www.consultant.ru/
6.2.4. JluneH3snoHHOe M CBOOOJIHO pacIpoCTpaHseMOe IIPOrpaMMHOE oOecIeueHune
JUCITUIIIINHBI
I I [ [
Ne | HammeHoBaHu€ MpOrpaMMHOIO Omnucanue PexBU3HUTHI MOATBEPKIAIOIIUX
n/n obecrieyeHus JTOKYMEHTOB
. 3A0 "CodrJlaitnTpeiin"
Windows 7 Ilpodeccuonansnas | ITons30Barennsckas
1 pod Ne2011.25486 ot 28.11.2011 Hewucki.
(Pro) OTIepallMOHHAs CHCTEMA
mpaBo. beccpouno
Office Standard 2007 Russian noroBop Ne21/2010 ot 04.05.2010,
2 e OducHble MPUIIOKEHUS .
OLP NL AcademicEdition+: gunensuap - 3A0 «Codr Jlain
Cuctema novcka nadopmanuu B | CBoOoHas mieH3uss Hencki. nmpaso.
3 | Bpaysep Chrome
CETH UHTEPHET beccpouno
1O mst s dextuBHOTO OHNANH- | CBOOOAHAs nuiieH3ust Hencki. mpago.
4 | LMS Moodle <
B3aMMOJICHCTBUS beccpouno
5 | Circuits on TinkerCAD (by Autod Cpena  monemupoBanust s | CBOOOIHAS JIMIICH3HS, TUTI(BHT)
pa6otet ¢ 3D oObekTamMu W | JIMIEH3WH - HEUCKI. MPaBO, CPOK
DJIEKTPOHHBIMHU CPEICTBAMU. JIEHCTBUS JINIICH3UH - OECCPOUHO.
6 | Proteus ISIS [Maker porpaMm ms | http://proteuspro.ru/
aBTOMAaTU3UPOBAHHOIO
IIPOEKTUPOBAHUS BJIEKTPOHHBIX
CXEM.
7 | AVR Studio [Tporpamma nosBoisiet | https://avr- studio.informer.com/
paboTaTh Kak Ha acceMoOiepe
I I I [
7. MarepuajJibHO-TEXHUYECKOE 00ecneYeHne U CIUTITUHbI
[ I I [
Ne | Bup yuebHo# HanmeHoBaHue crieliMagbHBIX OcCHaIIeHHOCTh CHEIUAIBHBIX TOMEIICHUH 1
/1 paboThl noMerneHui u noMmemenunt 1t CPC noMetnennit g CPC
1 .HCKI_II/IOHHBIC VYVyebHas ayIMTOPUS JIIS IPOBEIECHUSI OcHalieHue: NepcoHaIbHBIN KOMITbIOTED (26 LIT.), MHTEpPAaKTHBHAS JOCKA,
o MyJIbTUMEUIHBINA TPOEKTOP.
3aQHATHS 3aHATHUU JIEKITHOHHOTO,
CEMHHApPCKOr'0 THUIIA, T'PYIIIOBBIX M | IporpammHoe oGecrnedenwue:
WHIWBUAYANbHBIX KOHCYJIbTalli, )
1. Windows 7 IlpodeccnonansHas (Pro): moroop Ne2011.25486
TCKYIICTO KOHTPOJIA M | Noe2011.25486 ot 28.11.2011, munensuap — 3A0 «Codr Jlaiin Tpeiim»
HpOMe)KYTOqHOﬁ aTTeCTaHHH , THIT (BI/I)I) JIMIEH3UN — HEUCKIIL. IIpaBoO, CPOK HeﬁCTBMﬂ JIMICH3HUH —
6eccpouHo.
2. Office Standard 2007 Russian OLP NL AcademicEdition+: gorosop Ne21/2
- HEHCKJL. TIPaBO, CPOK JICHCTBUS JIMIIEH3UN - OECCPOUHO.
3. Bpay3zep Chrome, cBoO0JHaS TUILIEH3US, THIT (BU]T) TUICH3UH —
HEHUCKIL.IIPABO, CPOK HCﬁCTBHH JIMIICH3UU - 6€CCp0'{H0.
4. LMS Moodle, cBoGoHas JIUIIEH3Ms, THIT (BU) JIMIIEH3UH — HEHCKIL.
IIPaBO, CPOK JEHCTBHSA JTULEH3UH — 6ECCPOUHO
5.Circuits on TinkerCAD (by Autodesk). CBoGoaHast nuIeH3us, TUTI(BUT)
J'H/IL[GHSI/Iﬁ - HCUCKIJI. IpaBo, CPOK Z[eﬁCTBPIﬂ JIMICH3HUU - 6CCCp0'-IHO.
.HCKI_[I/IOHHBIC VyueOHas ayIUTOPHS JIJIS IPOBEICHUS OcHalleHure: fOCKa ayaUTOpHas, NepcoHanbHbIiM KomnbloTep (25 Wwr.),
3aHSATHS 3aHATHI JEKIIHOHHOTO, | "o oP
CCMI/IHapCKOFO TI/IHa, prr[l'IOBBIX nu ﬂporpaMMHoe obecneyeHue:
WHIUBULYATbHBIX KOHCYJIbTAIUH,
1. Windows 7 IIpodeccuonanbnas (Pro): goroop Ne2011.25486
TEKyIETro KOHTPOJIA u Ne2011.25486 ot 28.11.2011, munensuap — 3A0 «Codr Jlaitn Tpeitm»
HpOMG)KYTOHHOﬁ arTecTanuu , TUII (BU1) JIMLIEH3UU — HEUCKIL. TIPABO, CPOK JEHCTBUS JIMLIEH3UU —
6eccpodHo.
2. Office Standard 2007 Russian OLP NL AcademicEdition+: morosop Ne21/2




- HEUCKJL. MIPABO, CPOK ACHCTBUSI IMLEH3UHU - OECCPOUHO.

3. Bpayzep Chrome, cB060JHAsI JIMIIECH3NUS, TUII (BH) IUICH3HU —
HEHCKIL.IIPaBO, CPOK NCHCTBHS JMIECH3UH - OECCPOUHO.

4. LMS Moodle, cBoGoIHas JIULIEH3Ms, TUIT (BU) JMLIEH3UH — HEHCKJL
MPaBo, CPOK JCUCTBHS JIHIEH3UH — OECCPOTHO

5.Circuits on TinkerCAD (by Autodesk). CBo6ogHast nuiieH3ust, TUI(BU)
JIMIICH3HUH - HEMCKJI. ITPAaBO, CPOK JCHCTBHSI JIMLIEH3UH - OECCPOUHO.

2 HpaKTI/IHGCKI/IC qu6Ha${ ayIUTOpHUs OcHalweHme: NepcoHanbHbI KomnbtoTep (15 WT.),40CKa yYeHUYecKas.
3aHATUA HHIUBUYAJIbHBIX KOHCYJIbTAalluH, MporpammHoe oBecriedenme:
TEKYIIETO KOHTPOJIA u
HPOMemy’rquoﬁ aTTCCTaI_II/II/I 1. Windows 7 HpO(i)CCCl/IOHaJ'IbHaﬂ (PIO)Z J0roBOp Ne2011.25486

Ne2011.25486 ot 28.11.2011, munensuap — 3A0 «Codr Jlaitn Tpeitm»

, THIT (BHJI) JIUIIEH3UH — HEUCKIL. TIPABO, CPOK JICUCTBHS JIUIICH3NU —
0eccpoYHoO.

2. Office Standard 2007 Russian OLP NL AcademicEdition+: norosop Ne21/2
- HEUCKJL. TIPaBO, CPOK JCHCTBUSI JINIEH3UHN - 6ECCPOUHO.

3. bpaysep Chrome, cBoGoHast IMLEH3US, THII (BUA) JULCH3UH —
HEHMCKJLIIPABO, CPOK JACHCTBUS JIMLIEH3UHU - OECCPOUHO.

4. LMS Moodle, cBoGomHas IULIEH3Ms, TUIT (BUA) JIMLEH3UH — HEHCKIL
MPaBo, CPOK JEUCTBHS JIUIEH3UH — OECCPOTHO

5.Circuits on TinkerCAD (by Autodesk). CBoGogHast nuiieH3ust, TUI(BU)
JIMIIEH3HMH - HEUCKJL. TIPABO, CPOK JAEHCTBHUS JINIIEH3UH - OECCPOYHO.

3 CamocrosTens KOMHBIOTCpHBIﬁ KJ1aCcC C BBIXOAOM B .
OcHarenue: MoHOOJIOK (30 1IT.), IPOEKTOP, IKpaH

Hast pa60Ta HHTepHeT B-600a MporpammHoe obecneyeHune: Windows 10: porosop Ne Tr096148 ot
29.09.2020, anueHsuap - 000 "CodTnaitH Tpeina”, Tvn (BUA) AMLEH3UK -
HEUCKAN. NPaBo, CPOK AencTBuA nueHsum - o 14.09.2021. Office Standard
2007 Russian OLP NL AcademicEdition+: gorosop N221/2010 ot 04.05.2010,
nmueHsuap - 3A0 «Codt NaitH Tpeigy, Tvn (BUA) AMLEH3UM - HEUCKA. NPaBO,
CPOK JeWcTBuA NuueHsun — beccpouHo; Bpaysep Chrome, cBobopgHas
NIMLEH3MA, TUN (BUA) NNLLEH3MM — HEUCK/.NPABO, CPOK AEWCTBMA ULEH3NN
— beccpoyHo; LMS Moodle, cBobogHas nuueH3usa, TUN (BUA) NMLEH3UU —
HEUCKN.NPaBO, CPOK AeWCTBUA ULEH3UN - BeccpoyHo.

4 MpomesKyTouHa VyeOHas ayIUTOPHUS IS IPOBEIEHUS OcHalleHmMe: foCKa ayaUTOPHas, NepcoHanbHblii KomnbtoTep (25 wr.)

A aTrecTtaumAa HPOMEKYTOIHOU aTTCCTaAllNN MporpammHoe obecneyeHue:

1. Windows 7 Ipodeccnonansnas (Pro): morosop Ne2011.25486
Ne2011.25486 ot 28.11.2011, mumensnap — 3A0 «Codr Jlaita Tpeitn»

, THII (BUJ) JUIEH3UH — HEHCKIIL. TIPaBO, CPOK ACHCTBHUS JIMLICH3UH —
6eccpodHo.

2. Office Standard 2007 Russian OLP NL AcademicEdition+: gorosop Ne21/2
- HEHCKIL. IIPaBO, CPOK AEHCTBUSI JINLEH3UH - OECCPOUHO.

3. Bpay3zep Chrome, cBoO0Has TMLEH3US, THIT (BU]T) JTUICH3UH —
HEHCKILIIPaBO, CPOK JIEHCTBHS JHIEH3HH - OECCPOTHO.

4. LMS Moodle, cBoOoIHAs JTUIICH3HS, TUIT (BU) JIMIIEH3UH — HEHCKIL.
1PaBO, CPOK JCHCTBHS JIULECH3UH — OECCPOUHO

5.Circuits on TinkerCAD (by Autodesk). CBoGogHast TUIIEH3US, TUIT(BHT)
JIMIEH3HUH - HEUCKIL. IIPaBo, CPOK IEHCTBHS JINIICH3UH - O€CCPOYHO.

8. OcoOenHocTH opraHm3anuu o00pPa3oBaTEJNbLHOM JAEATEJIbHOCTH ISl JHMI C
OrpaHUYeHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI U MHBAJIU/IOB

Jluna ¢ OrpaHMYEHHBIMU BO3MOXHOCTSAMH 370poBbsi (OB3) M MHBaNIMIBI HMEIOT
BO3MOKHOCTh O€CIPENsATCTBEHHO MEPEMEIAThCs U3 OAHOT0 y4eOHO-1a00paTOpHOro KopIyca B
APYTOH, MOJHATHCS HA BCE 3TAXU y4eOHO-Ia00paTOPHBIX KOPITYCOB, 3aHUMAThCS B yUEOHBIX U
MHBIX TIOMEUICHUSIX C YYETOM OCOOCHHOCTEM




NCUXO(PHU3NYECKOTO PA3BUTHSI U COCTOSIHUS 3/I0POBBSI.

st 06yuenust nui ¢ OB3 v MHBAJIMIOB, UMEIOIIMX HAPYLIECHUS! OTMIOPHO- ABUTATEIbHOTO
amnmaparta, 00eCTIeUeHbI yCIIOBUS OECIPEnsITCTBEHHOTO JOCTyIa BO BCE yU4eOHBIC MMOMEIICHUSI.
Nudopmarus o cienuaibHBIX YCIOBUSX, CO3/IaHHBIX i oOydarommxcs ¢ OB3 u naBanuios,
pasMmeleHa Ha caiite yHuBepcutera WWW//Kgeu.ru. MmeeTcss BO3MOXKHOCTH OKa3aHHS
TEXHUYECKOM  TMOMOIIM  aCCUCTEHTOM, a TakXke YCIYr  CypJIONEpPEeBOJYUKOB U
TA(IIOCYpIOTIEPEBOTINKOB.

Jns aganTanuu K BocnpusTuio autamu ¢ OB3 v uHBaIugaMu ¢ HapyIICHHBIM CIIYXOM
CIPaBOYHOTO, y4eOHOTO MaTepuaa Mo JUCHUIUITHHE 00€CIIeYBAIOTCS CIEAYIOIINE YCIOBUS:

- JUIs1 JIy4IlIed OpUEeHTALMU B ayAUTOPUH, IPUMEHSIIOTCSI CUTHAJIBI OMOBEILIEHUS O Havyae
Y KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIETCS Ha JI0CKE);

- BHUMaHHUE CJIa0OCIBIIIAIIET0 00y4aromerocsi MpUBIEKAeTCs MeIaroroM KectoM (Ha
IJIEYO KIAAETCS PYKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas ¢ 00yJaroummcs, eAaroruyeckuii pabOTHUK CMOTPUT HA HETO, TOBOPUT
SICHO, KOPOTKUMHU MPEJIJIOKEHUSIMH, 0OECIIeUrBasi BO3MOXXHOCTh YTEHHUS I10 TyOam.

KomneHncanus 3aTpyJTHEHUM peueBOr0 U MHTEJUICKTYaIbHOTO PA3BUTHS CA00CIIBIIIAIITUX
00y4aroIIMXCs MPOBOJUTCS MMYTEM:

- HCIOJb30BAaHUS CXEM, JAuarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTALMN C
TUIIEPCChUIKAMH, KOMMEHTUPYIOIUMHU OT/IeIbHbIE KOMIIOHEHThI H300pasKeHUS;

- PEryJsipHOrO MPUMEHEHUS yIpaKHEHUN Ha rpaduueckoe BbIJCICHUE CYIIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUI;

- o0ecreueHns BO3MOKHOCTHU JIJIsi 00YUaroIIerocsi MoJIyYuTh aApEeCHYI0 KOHCYJIbTAIIUIO
0 JIEKTPOHHOM MOYTE M0 Mepe HEOOXOIMMOCTH.

Jlnst agantanuu K BocpuaTuio guiiamMu ¢ OB3 u uHBanumamMu ¢ HapynieHUsIMU 3pEHUS
CIIPAaBOYHOTO, y4e0HOTO, MIPOCBETUTEIIBCKOTO Marepuana, MPELYyCMOTPEHHOTO
o0pa3oBaTenbHOM MPOrpaMMOi IO BRIOPAaHHOMY HaIpaBJie-HHUIO MOJITOTOBKH, 00ECTIEUHBAIOTCS
CJIEIIOLLUE YCIIOBHUS:

- BedeTcs afanTainus oduiMaibHOro caiita B cetu MHTepHET ¢ yd4eToM OCOOBIX
MOTPEOHOCTE WHBAIUAOB IO 3PEHUIO, O0O0ECHEeYMBAECTCS HaIWYUEe KPYyHHOLIPU(PTOBOM
CIIpaBOYHOM MH(OPMALIMK O PACTIUCAHUU YUE€OHBIX 3aHSITHH;

- eIaroru4eckuii paboTHUK, ero codeceHUK (TP HE0OXOAUMOCTH ), MPUCYTCTBYIOIINE
Ha 3aHITUH, MPEJICTABIISIIOTCS 00yUYarOIUMCsI, TIPU 3TOM KaXKJIbIi pa3 Ha3bIBA€TCsl TOT, K KOMY
MeIarorM4eCcKuii paboTHUK O0OparaeTcs;

- JEUCTBUS, JKECTbI, TMEPEMEIICHUS IeIarorudeckoro pabOTHUKAa KOPOTKO U SICHO
KOMMEHTUPYIOTCS;

- mevyaTHas WHMOpMaIUs TpeaocTaBiseTcs KpynmHbIM mipudTomM (oT 18 myHKTOB),
TOTaJbHO 03BYUYHBAETCH;

- obecrnieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIIICHUIA;

- IPEAOCTABISAETCA BO3MOKHOCTD UCIIOJIb30BATh KOMIIBLIOTEPHI BO BPEMSI 3aHSTHI U PABO
3amucH 00bsICHEHUH Ha TUKTO(OH (TI0 JKETAaHUIO0 00YUAIOIIINXCS).

dopma poBeICHHS TEKYIIEH U MPOMEXKYTOUHON aTTecTanuu s ooydatomuxcs ¢ OB3
Y UHBAJIUJIOB ONPeeNsieTCs NeAarornueCkuM pabOTHUKOM B COOTBETCTBUU C YU€OHBIM IJIAHOM.
[Ipu HeoOxommmoctu oOyuaromiemycsst ¢ OB3, uHBamuIy C y4eToM HMX HHAMBUAYaJbHBIX
NcUX0(PU3NYECKUX 0COOEHHOCTEH TaeTcsi BO3MOKHOCTD MPONTH MPOMEXYTOUHYIO aTTECTAIUIO
YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpE, B (popMe TeCcTUpOBaHUS U T.11., JIUOO
PeIOCTaBISAETCS JOTOIHUTENBHOE BpEMs JUIsl OJTOTOBKHU OTBETA



Paznen 9. MeTtoanyeckue peKOMeHIAalMU JIsl penoaaBaTesieil Mo OpraHu3anuu
BOCIIUTATEJIbHON PadoThI ¢ 00y4AKOIMMHUCS

Meroanueckoe obecrieueHre mpoiecca BOCIUTAHUS 00yJaroIIXCsl BBICTYIAET OJHUM M3
ompenensonmx (GakTOpoB BBICOKOTO KadecTBa oOpaszoBanms. [IpemogaBarens By3a,
JEMOHCTPUPYST BBICOKHM MPOGECCHOHANIN3M, 3PYAWIHIO, YEeTKYI TPaKIaHCKYIO TO3HUIIUIO,
CaMOJIMCIMIUIMHY, TBOPYECKHH TOIXOM B pemIeHHH MNpodeCcCHOHANBHBIX 3a/ad, B XOJIe
00pa3oBaTeIpLHOTO TPOoIecca CIOCOOCTBYET (HOPMHUPOBAHUIO TAPMOHHUYHOMN JIMIHOCTH.

[Ipu peanuzaiuu JUCHUIUIMHBI IPENOJABATENb MOKET UCIO0JIb30BATh CJICIYIOIINE METOIbI
BOCIIUTATENBHON PabOTHI:

- MeTo1bl (HOPMHUPOBAHUS CO3HAHUSI IMYHOCTH (Oecena, JUCITyT, BHYIIICHUES, HHCTPYKTAXK,
KOHTPOJIb, O0OBSCHEHHUE, IPUMEP, CAMOKOHTPOJIb, pacCKas, COBET, YOSKACHHUE U JP.);

- METOJbl OpraHW3aIuu JEITSIHPHOCTH U (POPMHUPOBAHUS OIbITA MOBEACHUS (3aJaHue,
OOIIIECTBEHHOE MHEHHUE, MeJarorndeckoe TpeOoBaHUE, MOpY4YEHUE, MPUYUYEHUE, CO3/IaHue
BOCIIMTHIBAIOIINX CUTYallUid, TPEHUHT, YIIPAXKHEHUE, U IP.);

- METOJIbI MOTUBALIUU JIESITEILHOCTH U MOBeIeHUs (0/100peHue, MOOMPEHNE COIUATBHOM
aKTUBHOCTH, TTOPUIIAHKE, CO3/IaHNE CUTYyaIllul ycrexa, CO3JJaHue CUTyallui 111 SMOLIMOHAJIBHO-
HPABCTBEHHBIX NIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu JUCHUIUIMHBI MPENOJABATENIb JOMKEH YYHUTBHIBATh CIEIYIOUIUE
HaIpaBJICHUS] BOCIIUTATEIILHOU JIESITEIbHOCTH:

I'pasicoancroe u nampuomuveckoe 80CNHUMAHUE.

- hopMUpPOBAHUE Y OOYUAIOIIUXCS IIEJIOCTHOTO MUPOBO33PEHHUS, POCCUNCKON HJIEHTUUHOCTH,
YBOKEHUSI K CBOEH ceMbe, OOILECTBY, TOCYJApCTBY, MPUHITHIM B CEMbE M OOIIECTBE JTyXOBHO-
HPABCTBEHHbIM U  COLIMOKYJIbTYPHBIM IEHHOCTSIM, K HAlMOHAIBHOMY, KYyJIBTYPHOMY |
HCTOPUYECKOMY HACIICANIO, POPMUPOBAHKE CTPEMJIICHHUS K €70 COXPAHEHUIO U PA3BUTHIO;

- bopMupoBaHUEe y OOYYAIOIMXCS AKTUBHOM TpaXKTaHCKOM TIO3UIIMH, OCHOBAHHOM Ha
TPAIUIIMOHHBIX KYJIbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSX POCCUMCKOTO OOIIECTBA, IS
TIOBBIIIEHUSI CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOM KOHCTUTYIIMOHHBIC TIIpaBa M
00S13aHHOCTH;

- pa3BUTHE TIPABOBOM U TOJUTHUYECKOW KYJIBTYpbl OOY4YarOIIUXCS, paclIupeHue
KOHCTPYKTHUBHOI'O y4acTHs B IPUHATUU PEIICHUH, 3aTparuBaoIINX UX MpaBa U UHTEPECHI, B TOM
qucjiae B pa3IMYHBIX (opMax CaMOOpraHU3alu, CaMOYIPABJICHUS, OOLIECTBEHHO-3HAYUMOM
NeATEIIbHOCTH;

- bopMuUpOBaHHE MOTHUBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTAaHOBOK JIMYHOCTH,
MO3BOJISIIOIIUX TPOTUBOCTOSITH IKCTPEMHU3MY, KCEHOPOOUH, TUCKPUMUHAIIMYU IO COLUAIIBHBIM,
PEIUTHO3HBIM, PacoBbIM, HallMOHAJIbHBIM MIpU3HAKaM, MEK3THHUECKOMN u
MEXKOH(ECCHOHATEHON HETEPIIUMOCTH, IPYTUM HETATUBHBIM COIIMAIBHBIM SIBIICHUSIM.

Llyxoeno-HpascmeenHoe gocnumanue:

- BOCIIUTAHUE YYyBCTBA JOCTOUHCTBA, YECTH M YECTHOCTH, COBECTIIMBOCTH, YBAXKEHUS K
POAUTEINSIM, YUUTEIISAM, JIFOSIM CTApPIIETro MOKOJIEHUS;

- bopmnpoBaHMe NPUHLUMMNOB KOANEKTUBU3IMA U CONNOAPHOCTU, AyXa MUNOCEPAMA U
COCTPaAaHMA, NPUBBIYKK 3a60TUTLCA O NOAAX, HAXOOALWMXCA B TPYAHOM X KUSHEHHOM CUTyaumK;

- hopMUpOBaHKE COJIUIAPHOCTH U YYBCTBA COLIMATBLHON OTBETCTBEHHOCTH 110 OTHOIIICHUIO
K JIIOJSIM C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS, MPEOJOJICHUE TMCHUXOJIOTHUYECKUX
0apbEPOB MO OTHOIIECHHUIO K JIIOJISIM C OTPaHUYECHHBIMU BO3MOYKHOCTSIMU;

- hopMHUpOBaHNE YMOITMOHAIEHO HACKIIIIEHHOTO U TyXOBHO BO3BBIIIICHHOTO OTHOIICHUS K
MUPY, CIIOCOOHOCTH ¥ YMEHHSI TIEpe/IaBaTh IPYTUM CBOM ICTETHUECKHUI OIIBIT.

- KyapTypHO-IPOCBETUTENBCKOE BOCIIUTAHUE:

- popMuUpOBaHUE YBAKEHUS K KYJIbTYPHBIM IIEHHOCTSIM POIHOTO TOPOJia, Kpasi, CTPaHHI;



- hopMUpOBaHUE ACTETUUECKON KApTUHBI MUPA;

- MOBBIIIICHHE TIO3HABATEIBHOW aKTHBHOCTH O0YYaOIIHXCS.

Hayuno-obpaszosamenvroe éocnumanue:

- popmupoBaHue y 00yYarOIIUXCS HAYYHOTO MHPOBO33PEHIS,

- popMupoBaHuE YMEHHS TTOTyYaTh 3HAHUS;

- opMupoBaHuEe HAaBHIKOB aHaJM3a M CUHTe3a WHGOpMAIMH, B TOM 4YHCIE B
npodeccuoHanbHOM 001aCcTH.

CTpykTypa JUCHUILUIMHBI 110 3204HO hopme 00ydeHust

B
Buo yuebnou pabomei ceco | Kype
yacos 5
OBLIAA TPY/[OEMKOCTH JUCHTHIIVIHHbI 108 108
KOHTAKTHAA PABOTA OFVYAIOILEI'OCA 13 13
C IIPEIIOHABATEJIEM,
Jlexyuonnwie 3anamus (/lex) 4 4
Ipaxmuuecxue 3anamus (Ilp) 4 4
Koumponws camocmosimenvroii pabomsi u unas 4
koumakmuas paboma (KCP)* 4
Konmaxmmuoie uacwl 6o epems ammecmayuu (KIIA) 1 1
CAMOCTOATEJIBHAA PABOTA 87 87
OBYYAIOIETOCA
Ilooecomoska xk npomedxcymounou ammecmayuu 8 8 8
Gopme:
®OPMA [TPOMEXYTOYHOUATTECTALIUN Ik Ik




JIucT BHeceHUs U3MEHEeHu |

JlomoyTHEeHUsT ¥ I3MEHEHMSI B pabodeid mporpamme Auciuininabl Ha 20 21 /20 22
y4eOHBIN TOA

B nporpaMmy BHOCSTCS CHAEAYIOIIAE U3MEHEHUS:

1. PIIJ nonosnneHna pa3zpenom 9 «Meroauueckrne peKOMEHIAMK JJIsI IPENOAaBaTENeH
[0 OPraHU3allMU BOCIIUTATEIBHON DA0OOTHI C 00VYAIOIUMHUCY» (CTD. 23-24).

[Iporpamma omoOpeHa Ha 3acemaHuu Kadeapbl-pazpadorunka « 17 » 06 2021r.,
npoTokox Ne 9 .

3aB. xkadenpoii 10.B. TopkyHoBa

[Iporpamma o106peHa METOAMYECKUM COBETOM MHCTUTYTA HIITO
« 22 » 06_2021r., npotokon Ne 10 _

3am. aupekropa no YMP B.B. Kocynun

CorJiacoBaHo:

PykoBomutens OITOII C.M. Kynenko




IIpunooicenue k paboueti npocpamme

OUCYUNTIUHDBL
B MUHHCTEPCTBO HAYKU U BBICILIEI'O OBPABOBAHNS POCCUMCKOI DENEPALINN
[ F'} T DeepanbHoe rocy1apcTBeHHOE 0I0/I:KeTHOE 00pa3oBaTe/ibHOe
~~§_i(/ yupe:KkIeHue Bbiciiero 00pa3oBanus
KI'3y «KA3BAHCKHH FOCYI[APCTBEHHI)Iﬁ SHEPTETUUYECKU YHUBEPCUTET»
(®I'bOY BO «KI'9Y»)

OIHEHOUYHBIE MATEPHUAJIBI
0 JUCIMILJINHE

[TporpammHOE 0O€ecieueHne MUKPOTIPOIIECCOPOB U MEKPOKOHTPOJIICPOB

Hanpasnenue noaroToBKu 09.03.01 NudopmaTrka 1 BHIYUCIUTENIbHAS TEXHUKA

Hamnpasnennocts (nmpoduis) 09.03.01 Texnonoruu pazpaboTku MporpaMMHOTO 00ecrieueHus

KBanudukanus OakaaBp

r. Kazans, 2020



OueHounble  marepuanbl 1o  auciumuHe  «lIporpamMmmHoe  oOecrieueHue
MHUKPOIIPOIIECCOPOB U MHUKPOKOHTPOJUIEPOBY» - KOMIUIEKT KOHTPOJbHO-U3MEPUTEIbHBIX
MaTepHualioB, MPEAHA3HAYCHHBIX JJI OIICHUBAHHS PE3yIbTAaTOB OOYYEHHS HAa COOTBETCTBHUE
MHIUKATOpaM JOCTHXKEHUS KOMIETeHITNH (1):

[IK-1.1 Kogupyer Ha sA3bIKax NPOrpaMMHUPOBAHUS B COOTBETCTBMU CO CTaHIAPTAMU
00palboTKH U mepeaayu HHPOPMAIH B TOTUIMBHO- YHEPTETUIECKOM KOMILIEKCE
[1K-1.2 Ynpasnser npoektupoBanreM MC B TOIIMBHO-3HEPTETUYECKOM KOMILIEKCE

OueHuBaHWE pe3yJbTATOB OOYYEHHS MO JTUCHUIUIMHE OCYHIECTBISETCS B paMKax
TEKYIIETO KOHTPOJISI yCTIEBAeMOCTH, MTPOBOAMMOTO 110 6alibHO-perTuHToBOM cucteme (BPC), n
IPOMEKYTOYHOU aTTeCTaIIH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUYMBAET OLIEHWBAaHUE TpoIlecca 00yUeHUS 10
aucturuiuHe. [Ipu TekymeM KOHTpoJie yCIeBaeMOCTH UCTIOIB3YIOTCS CIEAYIONIUE OIICHOYHBIE
CpeACTBa: OTUET 1o JaboparopHoii padbote (OJIP).

[IpoMexxyTouHasti arrecTaluyss HMMEET LEJNbI0 ONPEACIUTh YPOBEHb JTOCTHXKEHUS
3alUTAaHUPOBAHHBIX pE3yJIbTAaTOB OOydYeHHMS II0 JUCHMIUIMHE 3a 2 cemectp. Dopma
MPOMEXKYTOUHOM aTTECTAIUU — DK3aMEH.

OlieHOYHBIE MaTepUANIbl BKJIOYAIOT 3aJaHus JJI MPOBEACHUS TEKYIIETOo KOHTPOJIsS
yCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTeCTallMK 00yJaroIIUXCs, pa3pad0TaHHbIE B COOTBETCTBUU C
paboueit mporpaMMoi TUCITUILTNHBI.

1.TexHosiornyeckas Kapra

CemecTtp 2
YpoBeHb OCBOCHUSI TUCITUTIITMHBI, OAJIITBI
Howmep Hanmeno- Kon
HEY/JIOB-HO | yJIOB-HO XOpOIIIO OTJINYHO
paznena/ Buz CPC BaHUE WHIUKAaTOpa
TEMBI JTUC- OLICHOYHOTO | JOCTUKEHHUS | HE 3a4TE€HO 3a4TE€HO
[UTTAHBI CpelIcTBa |KOMITETEHIIUN HIDKe
HU3KUU CpeaHun BBICOKHH
CPEJIHETO
Texynui KOHTPOJIb YCIIEBAEMOCTH
1 |llPorpammroe 13 MK-11 | menee 11| 12-18 | 19-26 | 27-30
obecneyeHune
A
2 ITTapaTHoe 13 MK-12 |menee 11| 12-18 | 19-26 | 27-30
obecrnieueHue
IK-1.1
3 DK3aMeH 26 [K-1p |MeHee 20 20 30 40




Bcero 6amnos|  0-54 55-69 70-84 85-100

2. IlepeyeHb OLIEHOYHBIX CPEACTB

KpaTKaH XapaKTCPUCTHKA OICHOYHBIX CPCIACTB, UCIIOJB3YCMBIX IIPpU TCKYIICM KOHTPOJIC
YCIICBACMOCTH U HpOMG)KYTO‘IHOﬁ aTTcCTalnn 06yqa}0mer0051 10 AMCHUITIINHC:

HanmenoBanne
OIICHOYHOT'O Kpatkas xapakTepucTuka OlieHOYHOTO CPE/ICTBA O1neHOYHBIC MaTEPHAIIBI
CpesicTBa
CpencTBO OLIEHKH YMEHUS PUMEHSThH TIOTy4YeHHBIC
COPETHYECKHUE 3HAHUS B MTPAKTUIECCKON CUTYaIUH. KOMILIEKT 3aa4
[IpakTrueckoe
3ananue (I113) 3ajiaHKe HANMpaBIeHO HA OLICHUBAHHME KOMIIETEHIHMI 10 1 33aHHi
JTUCLUIINHE, COJCPKUT UYETKYH  HMHCTPYKIMIO  TI0
BBITIOJTHCHHIO WJIH AATODUTM ICUCTBHI
Kommiekt
. |KoMIuiekT 3x3aMeHalMOHHBIX OMIETOB. B Kakqom OujeTe pK3aMeHAIMOHHBIX OHIIETOB.
DK3aMeHalMOHHBIN
Guer (9B) [Ba BOIIPOCA M OJ[HA 3aj1a4a. B kaxxaoMm OmiieTe a8a
BOIIPOCA U OJIHA 3a7a4a

3. OneHoYHbIe MATEePHAJIbI TEKYIIEr0 KOHTPOJIS1 YCIIeBA€MOCTH 00y4aloIIUXCs

HaumeHnoBanue
OLIEHOYHOI'0 IIpakTuueckoe 3axanue (I13)

cpeacrsa

Hpencrasienne u \poa ke ryyeckne 3aaHus BBITONHAIOTCS B MHTETPUPOBAHHBIX CPELAX
cojiepiKaHue

OIEHOYHbIX pa3padotku — Arduino IDE u STM32CubelDE

MaTepHaJIOB




Kpurepun onenku
U IIKaja
OLICHUBAHUS

B Oautax

[Tpu BeICTaBIEHUH OAIJIOB 32 1abOpaT. pabOThl YUYUTHIBAIOTCS CIEIYIOIINE KPUTCPUU:
1. Ilpasunvrocmo 6vinoneHus 3a0aHull
2. Bnaoenue memooamu u mexHoni02uamu, 3an1aHUpPOSaAHHbLIMU 8 paboueli npocpamme
OUCUUNTUHDBL
3. Bnaoenue cneyuanbHbIMu MepMUHAMU U UCNONIb3068AHUE UX NPU OMEEme.
4. Vmenue oovacuame, 0asamv apeymMeHmupo8aHHble Omeenvl
5. Jlocuunocms u nociedosamensbHOCHb OmMeema

MaxkcumaJjibHOe KOJIHYeCTBO 0AJUI0B 32 1abopaTopHylo padoty — 15

Om 11 0o 15 6annos oyenusaemcs paboma, KOmopas NOKa3vlédaen npouHvle 3HAHU
OCHOBHBIX ACNEKMO8 U3YHAeMOU NPeOMemHOU 001ACmuU, OMAUYACCsL NOTHOMO
[packpvimus enadenus memoii; eradenue Memooamu U mexHoI02UAMU, YMeHUe
00BACHAMb CYUWHOCMb SGTICHULL U NPOYECCo8, 0asamv aAp2yMeHMUPOSAHHbLE OMBEEMbl,
npUBOOUMb NpuMepdvl, C60O00HOE 81A0EHUe MOHOIO2UYECKOU Peybl0, T02UYHOCMb U
noCne008amelbHOCHb Omeemd.

Om 7 0o 10 b6annos oyenusaemcs paboma, 0OHAPYHCUBAIOULASL NPOYUHBLE SHAHUS
OCHOBHBIX ACNEKMO8 U3YHAeMOU NPeOMEemHOU 00AACU, OMAUYACTCSL 2Ty OUHOU U
NOJIHOMOU 61A0EHUsT MeMbl, 81A0EHUE MEeMOOAMU U MEXHOLOSUAMU, YMEeHUEe 00bACHANMD
CYUIHOCTb S168NIEHULL U NPOYECCO8, 0A8amb APeyMeHMUPOBAHHbIE OMBEENbl, NPUBOOUINb
npumepbl, c60000HOE B1A0EHUE MOHOJIOSUYECKOU PeUublo, T02UYHOCTb U
nocinedosamenvrocms omsema. QOHaKo 0OnycKaemcsi 0OHa — 08e HEMOUYHOCU 8
[pabome.

Om 4 00 6 bannos oyenusaemces paboma, ceUOEmenIbCmaeyuio, 8 OCHOBHOM, O 3HAHUU
OCHOBHBIX ACNEKMO8 U3YHaeMoll npeOMemHOU 001acCmu, OMIUYAOuelcs
HeodoCmamoyHo 21yOUHOU U NOJIHOMOU PACKPLLMUSL MeMbl, 3HAHUEM OCHOBHbIX
80NPOCO8 Meopuu; c1abo chopMuUpoBaAHHbIMU HABLIKAMU MEMOOAMU U MEXHOLOSUIMU,
HeOOCMAamoyuHbIM YMeHUeM 0a8amy apeyMeHmMUpOBaHHble OMeenvl U NPUBOOUNb
npumepsl, HeOOCMAMOUHO C8000OHBIM BIAOEHUEM MOHOI02UYECKOU Peyblo,
JLOCUYHOCIBIO U NOCIE008AMENbHOCHbIO omeemda. [lonyckaemcst HeCKOIbKO OuuboK 8
cooeparcanuu pabomeoi.

NMaozxroxznsa oy yxaon yraozzaarnao Raaxoon na nyymxoayroxzyaa dalanmaranyyy yxw malaoam an

4. OneHOYHbIE MATEePHAJIbI IPOMEKYTOUHOM aTTecTAlUN

HaumeHnoBanue
OLIEHOYHOI0
cpeacTBa

Jx3aMeHAlIMOHHBINA OmwiteT (IOb)




[IpencraBienue
U COJEPKAHUE
OLICHOYHBIX
MaTepHaJIOB

HpuMep IK3AMEHAUUOHHO20 ounema.

Bormpoc 1. Cpeabl pazpaboTku U porpaMMbl MOJIETUPOBAHUS JIJIS
MHUKPOKOHTpoJIIepoB AVR
Bormpoc 2. [IporpammupoBanue Ha C st AVR. CtpykTypa nporpaMmsl 11st
AVR.
Bompoc 3. unsigned char n = 0x07;
n=(n<<6);
(pelieHre B JBOMYHOM BHUJIE, OTBET — B IBOUYHOM U JECATUYHOM BHUJIE)

Kpurepun
OLICHKH U IIIKaja
OIICHUBaHUS

B Oayutax

HpI/I OLICHKEC OTBCTOB HA 3K3aMCHAITMOHHBIC OMJIETEHI:

- OTBeT Ha J1Ba BOIIPOCAa U pelIeHHAas BEpHO 3aaaya. [Ipu orBeTe
AK3aMEHYEMbIN MOKA3bIBAET MTPOYHBIE 3HAHUSI OCHOBHBIX MTPOLIECCOB
M3y4aeMoOU MpeIMETHOM 00J1aCTH, OTIIMYASTCS TITyOHMHOM U MOJTHOTOM
PACKPBITUA TEMBI; BJIAJICHUE TEPMUHOJIOTMUYECCKUM ANIIAPATOM; YMECHHUE
OOBSICHSTH CYIITHOCTb, SIBIICHHH, IIPOIIECCOB, COOBITHH, JeaTh BEIBOBI U
000011IeHN s, JaBaTh ApTYMEHTUPOBAHHBIE OTBETHI, IPUBOJUTH MPUMEPHI -
35-40 6amnos;

- OTBeT Ha JIBa BOIIPOCA, 3a/1a4a PelieHa ¢ He3HAYUTEITbHBIMHU OITHOKAMHU.
[Ipu oTBeTE PK3aMEHYEMBbIi MOKA3bIBAET MIPOUHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3yUaeMOu MPeIMETHOM 00IacTH, OTIMYACTCS TITyOHMHOU U
MOJTHOTOM PACKPBITUS TEMbI; BIaICHUE TEPMUHOJIOTUUYECKUM aIlapaToM;
yMeHUE OOBSICHATH CYITHOCTb, SBJICHUM, TTPOIIECCOB, COOBITUH, 1€TaTh
BBIBOJIBI M 0000IIICHUS, TaBaTh apTyMEHTUPOBAHHBIE OTBETHI, PUBOIUTH
npumepbl. OHAKO T0MyCKaeTcs OJHa — JBE HETOYHOCTH B oTBeTe. — 29-34
Oaiia;

- OTBeT Ha J1Ba BOIIpOCa, 3a/1a4a He peieHa. [Ipu oTBeTe s3k3aMeHyeMBblii
MOKa3bIBACT 3HAHKE MPOLIECCOB U3y4aeMOM MpeIMETHOM 001acTH,
OTIMYAIOUIUECS HEAOCTATOYHON TITyOMHOW 1 MOJIHOTOW PACKPBITHS TEMBI,
3HAHKEM OCHOBHBIX BOIIPOCOB T€OPHH; CJIab0 cPOPMUPOBAHHBIMHU
HABBIKAMM aHAJIM3a SIBJICHUH, MPOIIECCOB, HETOCTATOYHBIM YMEHHUEM J1aBATh
apryMEHTHUPOBAHHBIE OTBETHI U IPUBOIAUTH NpUMEpPHI. [lomyckaercs
HECKOJIBKO OIMUOO0K B cojepkanuu otBeTa. — 20-28 Gasios.

MakcuMaJIbHOE KOJINYECTBO 0AJJIOB 32 OTBET HA DK3aMEHAIMOHHBIH
omier - 40. 6as110B.
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