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AHHOTAIMA
paboueit nporpamMmbl yueOHoOM nucuumiuHbl b1.0.39 «OcHoBbI MUKpoOnpoLEec-
COPHOM TeXHUKW» JJI MOATOTOBKM OakanaBpa no Hampasienuto 35.03.06
ATrpouHKeHEepHsl, HAPABIEHHOCTH DJIEKTPOOOOPYAOBAHUE U IJIEKTPOTEXHOIOT U

Ileabr ocBOeHM AUCHMIVIMHBI.  (OPMHPOBAHHE Y  OOYYAFOLIUXCS
KOMITETCHIIMIA, 00ECIICUNBAIOIINX OCBOCHHE TEOPETHUECKUX M MPAKTHUCCKUX 3HAHHM
U [OpHOOpeTeHHe  yYMEHMH M HaBBIKOB B 00JacTH  HCIOJIB30BAHMS
MHUKPOIPOIIECCOPHOM TEXHUKH B TEXHOJOTHYECKUX mporeccax
CEIbCKOXO03SIMCTBEHHOTO MTPOM3BOJICTBA M IPHOOPETEHNE CIIOCOOHOCTH:

— OCYIIECTBJIATH IIOMCK, KPUTHYECKHN aHaau3 M CHHTE3 HH(POpPMAIIHH,
MCIIOJIb30BaTh CHUCTEMHBINA IMOAXOMA JJIS PEHICHHS 3a4ad 10 MHKPOIIPOIECCOPHOM
TEXHHKE;

—  peajM30BbIBATH  COBPEMEHHBIE  HMH(DOPMAIMOHHBIE  TEXHOJOTHH H
000CHOBBIBATh UX MPUMEHEHHE B MPODECCHOHAIBHOM IeSITETbHOCTH;

— MPOBOIUTH OKCIIEPHMEHTAIbHBIE MCCIEIOBAHMS MHKPOIIPOIECCOPHBIX
CHCTEM B MPO(HECCHOHAIBHOM JEATETLHOCTH,

— npuMeHeHHss 0a30BBIX 3HAHMHA  COBPEMEHHBIX HHM(POBBIX TEXHOJIOTHIA,
HCIIOJIb3YEMBIX [IPH PacueTe U BHIOOPE MUKPOIIPOIIECCOPHOMN TEXHUKH;

— pa3BUTHsI TEXHUYECKON HAIIPABIEHHOCTH MX MBIIIJICHHUS.

[TpuoOpeTeHre HaBBIKOB BiaaeHus mnporpammamu SimiInTech, Mathcad,
Matlab, KOMITAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter,
Zoom u Jp.

[MpuoOpereHre  CTyaeHTaMH  YMEHHUH  TOJIb30BaThCS  JJICKTPOHHBIMH

cucreMamMu Tioucka JgaHHbBIX: Google, Yandex, elibrary.ru, cyberleninka.ru
(rexnonorus Big Data).

MecTo IMCHMIUIMHBI B Y4eOHOM IJIaHe: [MCUMIUIMHA BKIIOYEHA B
obsi3atenbHYI0 4YacTh bioka 1 «Jluciumuuael (MOAynan)»  y4eOHOIO IUIaHa TIO
Hanpasiennio 35.03.06 ArpouHxeHepusi, HAIPABICHHOCTh DNEKTPOOOOPYI0BaHUE U
AIEKTPOTEXHOJIOTUH.

TpeOoBaHus K pe3yjbTaTaM OCBOEHMSI IMCHUIUIMHBI. B pE3yJIbTaTe OCBOE-
HUS JTUCHUTUIMHBI (POPMHUPYIOTCS CIICIYIONINE KOMIETEHIIUH (MHIUKATOPBI TOCTHXKE -
Hus komnetenuuit): YK-1.1; VK-1.2; YK-1.3; OIIK-4.2; OIIK-5.1.

Kparkoe cogep:kanue AucuMIUIMHbI: VcTOpUs M NMPEANOCHUIKU NOSBICHUS
MHKPOIIPOLECCOPHOU TEXHUKU. lIpeamer M 3HayeHHWe AUCLHMIUIMHBI B CO3JaHUHU
HOBOW MpoayKuuu. VMcronp30BaHME MUKPOIIPOUECCOPHONM TEXHUKH ISl YIIPABICHUS
CEIbCKOXO3IMCTBEHHBIMH TEXHOJIOTHYECKUMHU Tiporieccamu. OOmue CBeaeHus u
TEPMHHOJIOTUS ~ MUKPONPOLIECCOPHOM  TeXHHWKW. [IpuHnmnel  opranusanuu
MHKPOIIPOLECCOPHBIX CUCTEM. [[BonuHas cucrema cuucieHus. McTtopus nmosiBieHUs
TepMHUHA «QIrOpUTM». (OCHOBBI JIOTUKM U aJIrOpUTMa. MOJENb BBIYUCIUTEIBHOU
MamuHbl ThropuHra. ApXuTeKTypa MUKpOKOHTpOJuiepa. [IInHHas cTpyKTypa CBS3EH.
Kiaccudukanus, TeXHUYECKUE XapaKTepUCTUKU U OCOOCHHOCTH MUKPOIIPOIIECCOPOB.



[IpyHMn QyHKIMOHMpPOBAaHUSA TMpoleccopa. THUIOBBIE Yy3/Ibl U YCTPOMCTBA
MHKpPOIIpOLIeCCOpoB U MHUKpo-OBM. Peructpsl nponeccopa. MeTtoasl aapecanuun
omepannoB. CermentupoBanue mnamsatu. Cucrema  KOMaHA — IIpoLECCOpa.
breicTpozaeiicTBue npoueccopa. CucreMbl BBo1a-BbiBOAa HHPopManuu. OcoOEHHOCTH
npou3BoAcTBa mpoueccopoB Kiaccupukanuss u CTpykTypa MHUKPOKOHTPOJUIEPOB.
IIporpaMMHO€E 00€CTIEYEHMEMUKPOIIPOLIECCOPOB.

OO0mas TPy10eMKOCTh AUCHMILINHDBI: 6 3a4eTHBIX eauHuIl (216 yaco).

IIpomMeKyTOUYHBIH KOHTPOJIb: 3a4ET.

1. Ileab ocBOeHHUSI TUCHMILIMHBI

Ilenpto ocBOCHUS JTUCHUILIMHBI «OCHOBBI MHKPOIPOIIECCOPHOM TEXHUKH)
saBiseTcss  (OpMUPOBaHME Yy OOyYarOMUXCS KOMIIETCHIIMHA, OOCCTICUMBAIONTUX
OCBOCHHE TEOPETHYCCKMX W TMPAKTUYCCKUX 3HAHUKW W TPUOOPETCHHE YMEHUW H
HaBBIKOB B  OOJJaCTH  HWCIIOJIb30BAaHHMS ~ MHUKPOIPOIIECCOPHOW  TEXHUKH B
TEXHOJOTHYECKUX  TpOIeccaX  CEIbCKOXO3SHCTBEHHOTO  TPOU3BOJICTBA U
npuoOpeTeHne CrocOOHOCTH

— OCYHICCTBJISITH TIOMCK, KPUTHYECKUH aHaJIM3 M CHHTE3 HH(POPMAIIHH,
UCIIOJIb30BaTh CHUCTEMHBIM IMOAXOA JUIS PEIICHHUS 3aJiad [0 MHKPOIPOIIECCOPHOU
TEXHUKE;

—  peaNM30BBIBAaTH  COBPEMEHHbIE  HMH(DOpPMAIIMOHHBIE  TEXHOJOTUH |
00OCHOBBIBATh UX MPUMEHEHHUE B MPOPECCHOHATBHON IS TeTbHOCTH;

— TPOBOJUTH OSKCIEPUMEHTAIBHBIC HCCIEAOBAHUS MHUKPOIPOIIECCOPHBIX
cUCTeM B MpoeccnoHaALHOM e TEIHPHOCTH,

— TpUMEHEHHs Oa30BBIX 3HAHUH  COBPEMEHHBIX HHU(POBBIX TEXHOJIOTHH,
UCTIOJIB3yEMBIX TP pacdeTe U BHIOOPE MUKPOIIPOIIECCOPHOHN TEXHHUKH;

— pa3BHUTHUS TEXHHYECKOUN HAITPABICHHOCTH MX MBIIUICHUSI.

[IpuoOpeTeHre HaBBIKOB BiaaeHus mnporpammamu SimiInTech, Mathcad,
Matlab, KOMIIAC, AutoCad, Microsoft Power Point, Miro, Kahoot, Mentimeter,
Zoom u Jp.

[IpuoOpeTenne  CTyneHTaMH  yYMEHHH  IOJIb30BAThCS  DJIECKTPOHHBIMH
cuctemamu Tnioncka gaHHbIX: Google, Yandex, elibrary.ru, cyberleninka.ru
(rexnonorus Big Data).

B pesynbprare nzyuenus: naHHOW AUCHUIUIMHBI « OCHOBBI MUKPOIPOLECCOPHOI
TEXHUKW» CTYJCHTBI TIOJKHBI:

- 3HATh METOJbl MOUCKA, KPUTHYECKOrO0 aHalIM3a M CUHTE3a MH(OpMalNH,
MPUMEHEHUE CHCTEMHOTO TMOAXO0/Aa JUIsl PEHICHHs] MOCTABJICHHBIX 33/ad B 00JacTH
aBTomMaru3zanuu  TexHonormyeckux  mnporeccoB  AIIK;  OCHOBHbIE  3aKOHBI
MaTeMaTU4YEeCKUX U €CTECTBEHHBIX HAYK, HEOOXOIUMBbIE JIJIsl PELICHUS TUIOBBIX 3a7a4
nmpoecCHOHambHON NEeSITETbHOCTH, COBPEMEHHBIE TEXHOJIOTHH W OOOCHOBAHUS
MIPUMEHEHHUS ABTOMATU3UPOBAHHBIX MaIlH 151 000py10BaHMs B
CEIIbCKOXO35MCTBEHHOM MPOU3BOJICTBE; COBPEMEHHBIE METOAbI IKCIIEPUMEHTAIBbHBIX
UCCIIEIOBAHUM U UCTIBITAHUHN B MPOGECCUOHAIBHOU JIESITEIbHOCTH.

- yMeThb NPUMEHITh METOJAbl MOUCKA, KPUTHUYECKOTrO aHAJIN3a W CHUHTE3a



uHpOpMAIMU, CUICTEMHOTO MOIX0/a Ui PEIIeHUsT 3a/a4d B 00JIaCTH aBTOMAaTU3alluu
TexHosnornueckux nporeccoB AITK; mpuMeHsATh OCHOBHBIC 3aKOHBI MAaTEMAaTHIECKHIX
M ©CTECTBCHHBIX HayK, HEOOXOAMMBIE [UIS PpEHICHHs THUIOBBIX  3aaa4
npoecCHOHATBHONW  ACSATENPHOCTH C  HCIOJB30BaHHEM  WH(OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX; OOOCHOBATh pEaNH3aIMI0 COBPEMEHHBIX TEXHOJOTHH TIO
o0ecreyeHuto paboToCcrOCOOHOCTH aBTOMAaTU3UPOBAHHBIX MAILIMH U 000OPY/I0BaHMS B
CEJIbCKOXO03SMCTBEHHOM TMPOU3BOJICTBE;

- BJAaJeTh HaBBIKAMH IIOMCKA, KPUTHYECKOTO aHalM3a W CHHTE3a
uHbOpMaIU, MPUMEHEHHS] CHCTEMHOTO TMOJX0/Aa sl pelieHus 3aaad B 00J1acTh
aBTOMaTH3allMu TexXHonornueckux mpormeccoB AIIK; MeToankol peneHnss TUITOBBIX
3ama4  Mpo(ecCHOHANBPHOW JCSITeTbHOCTH, TPUMEHSST HEOOXOAMMBIE 3aKOHBI
MaTeMAaTUYeCKUX W €CTeCTBEHHBIX HAayK M BO3MOXXHOCTH HWH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH; COBPEMEHHBIMU METOJaMH JKCIIEPUMEHTAIBHBIX
UCCIICJIOBAHUNA ¥ WCHBITAaHUH B NPOPECCHOHAIBHON JEATEIHbHOCTH HAaBBIKAMU,
MOJTYyYEHHBIMUA OT CIeNHaanucTa 0ojiee BBHICOKOW KBaTM(PUKAIMU TPU YIaCTUU B
POBEACHUH IKCIIEPUMEHTATBHBIX UCCIICJIOBaHUNH | UCTIBITAHUH B
npodeccnoHaIbHOM e TeTFHOCTH.

2. MecTO IMCHHUILIMHBI B Y4e€0HOM Mpoliecce

Hucrtumummaa «OCHOBBI MUKPOIIPOIIECCOPHONW TEXHHMKH» BKJIIOYCHA B 00s13a-
TEJNbHYIO YacTh YYEOHOro IUIaHa. DTa JUCIUIUIMHA PEalM3yeTcs B COOTBETCTBUH C
tpeboBanusimu OI'OC BO, OIIOII u YuebHoro miana mo HanpasiaeHuto 35.03.06
ArpouHXeHepus, HAlIPaBICHHOCTh DJIEKTPOOOOPYIOBAHUE U IIEKTPOTEXHOJIOTHH.

[IpenmecTByromuMu  KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs
muciuiuinHa «OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKU» SIBISIIOTCA ), MH(DOpMATUKA U
mudpossie TexHogoruu (1 kypc, 2 cemectp); marematuka (1 kypc, 1-2 cemectp);
¢usuka (1 kypc, 2 cemectp).

Huctmmuinaa ~ «OCHOBBI  MUKPONPOIECCOPHOM — TEXHHKW»  SIBISIETCA
OCHOBOIIOJIararomen TUTST U3Y4YCHUS CJIeIYIOITNX JTUCITUTUTAH:
«OHeprooOecreyeHne CeNbCKOXO03SUCTBEHHBIX MPEANPUITHI, «ABTOMATHKAY,
«HanéxHocTh TEXHUYECKHX CHUCTeM», «MOHTax 3IEKTPOOOOPYAOBAHUS W
CpencTB aBToMaTu3anum», «OCHOBBI pOOOTOTEXHUKH.

Oc00EHHOCTBIO TUCIHUIUIMHBI SABJISIETCS TO, YTO 3HAHUS U MPUOOPETEHHBIC HABBIKU
HEOOXOMUMBI IS ~ TPOCKTUPOBaHWS, JPGEKTHBHOTO  HWCIOIB30BAHUA |
0oO0CTy)KMBaHHsI aBTOMATHU3MPOBAHHON CEIBCKOXO3SIMCTBEHHON TEXHWKH, MAIlUH U
o0OpyZOBaHMS; CPEACTB aABTOMATH3AIMHM TEXHOJIOTHYECKUX TMPOIECCOB  TpHU
MPOU3BOJICTBE, XpaHEHWW W TMepepaboTKe TMPOMYKIUA PACTCHHUEBOJCTBA W
’KUBOTHOBOJICTBA & TaK K€ MOJICPHU3AINH CEIHCKOX03IMCTBEHHOTO TIPOU3BOJICTBA.

PaGouas nporpamma gucrumuinabl « OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKM IS
WHBAJUOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbS pa3padaThiBacTCs
WHIUBUIYATBHO C Y4ETOM 0COOCHHOCTEH TTCUXO(DU3UIECKOTO PA3BUTHS.
NuanBryaibHBIX BO3MOYKHOCTEH U COCTOSTHHSI 3/TOPOBBSI TAKHX 00 YJIarOITIXCS.



3. IlepeyeHb IVIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs 10 JUCHHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yJIbTATAMH OCBOCHHMS 00pa30BaTe/1bHOM
NPOrpamMmbI

OO6pazoBarenbHble  pE3yJbTAaThl OCBOCHUS JUCIUIUIMHBI  O0ydYaroIIMMCH,
npejcTaBieHbl B Tabnuie 1.



TpeOoBaHud K pe3yJibTaTaM OCBOCHUS Y4eOHOM JUCUUIIINHBI

Tabnura 1

Konm u conepxanue

B pesynbraTe nzyueHus yueOHON TUCIUTUIMHBI 00YYArOIIHECs JTOJIKHBI:

Ne bsaies CopepxaHre KOMIIETSHITTN UMD
KOMIIeTe . JIOCTHIKCHUS
n/m (umm e€ yacTH)
HIIUU KOMITCTEHITUH (WJIH e 3HATh YMETh BIIAJIETh
YaCTH)
1 |VK-1 Crioco0OeH ocyIecTBIATh YK-1.1 MIPUHIUIBL 1 METOJBI IIOUCKA, | IPUMEHSITh METO/BI IOMCKA, | IPAKTUYECKUMU
MTOMCK, KPUTUICCKUH AHanu3upoBaTh 3a/1a4y, aHaJIM3a U CUHTE3a aHaJIM3a U CHHTE3a HaBbIKAMH MOKCKa,
aHaJIu3 U CUHTE3 BhIIENIsIsIee Oa30BbIC UH(OPMAITUHTS PEIICHUS nH(OPMAIUK JUTSI pEIICHUS | aHajIu3a u CUHTE3a
nH(OpMaIH, IPUMEHATh | COCTaBJISIIOIINE, MOCTaBJICHHOM 3a/1a4H; MOCTaBJICHHOM 3a/auH; uH(OpMaIUH JUISt
CHUCTEMHBIH MOIXO IS OCYILECTRIISIET MIPOrpaMMHBIE TIPOILYKTHI MPUMEHSThH TPOrPaMMHbBIE pellleHus]  TOCTaBJICHHOU
PEIICHUs TTOCTaBICHHBIX JIEKOMITO3ULIMIO 33149 Excel, Word, Power Point, mpoxyktel Excel, Word, 3a1a4H; HaBBIKAMHA
3a1a4 Outlook, Miro, Zoom, Picto- | Power Point, Outlook, Miro, | obpaborku n
chart u op Zoom, Pictochart u np. MHTEPIIPETAIIUH

nH(OpPMAIUK C TIOMOIIBIO
MIPOrPaMMHBIX HPOAYKTOB
Excel, Word, Power Point,
Pictochart 4§ Ip.,
HaBBIKAMH
OCYHICCTBJ'ICHI/IH
KOMMyHI/IKaI_[I/II/I
MOCPEICTBOM
Miro, Zoom.

Outlook,

YK-1.2
Haxomut W KpUTHYecKH
aHanmm3upyeTr  MHQOPMAIIHIO,

HEOOXOAMMYIO MJISi PelIeHHS

MOCTaBJIEHHOU 3a1a4u

METOJIUKH TIOMCKA,
00paboTKH,aHATH3a
nH(MOpMaITNH,He00X OAUMOIt
JUTSL PEIICHUSI TOCTaBICHHON
3aJlaud; COBPEMCHHBIC
U(PPOBBIE HHCTPYMEHTBI
(Google Jamboard, Miro,
Kahoot); snekrponHbIe
CHCTEMBI TMIOMCKA TAHHBIX:
Google, Yandex, elibrary.ru,
cyberleninka.

HaXOIUTh U KPUTUUECKH
aHAJIM3UPOBATh
nH(MOpMaIHIo,
HEOOXOUMYIO /IS
peLIeHHs TOCTAaBICHHOU
3aJlaud; IPUMEHSTh
3JIEKTPOHHBIE CHCTEMBI
norcka JaHHbix: Google,
Yandex, elibrary.ru, cyber-
leninka.ru

METOUKAMU ITOHCKA,
cbopa, 00paboTku u
aHanu3a HHGOOpMAITHH,
HEOOXOUMON ISt
peLIeHHs TOCTAaBJICHHOU
3aJa4; HaBBIKAMU
OCYIIIECTBICHUS
KOMMYHUKAIIAN
nocpencrsom Outlook, Mi-
ro, Z00m; HaBBIKAMH
MPECTaBIICHUS
WH(OPMAITUH B Pa3IMYHBIX




(dhopmax: TpaIUIIMIOHHON

(OyMarXHBII HOCUTEND) U
U (POBO (AIEKTPOHHBIC
HOCHUTEIHN)

YK-1.3

PaccmarpuBaer BO3MOXHBIE
BapuaHTbl PCHICHHA 3adayu,
Ol €HuBass UX JOCTOMHCTBA U
HEIOCTaTKU

MCTOJbI PCHICHUA 3ada4yu U
OLI€HKM HX JOCTOHMHCTB H
HEIOCTATKOB,  DJIEKTPOHHEIE
CHCTEMBI IIOMCKa JaHHBbIX:
Google, Yandex, elibrary.ru,
cyberleninka.ru

OIIpEACIAThL MPaBUIbHYIO
IMOCTAaHOBKY 3a1a4H,
BBIOMpPAThH HAMITYYIIIUE
peUI€Hu U OLICHHUBATDH UX
HOOCTOMHCTBA U HEAOCTATKU;
IIPUMCHSIA 3JICKTPOHHBIC
CHUCTEMBI ITIOMCKA JAaHHBIX:
Google, Yandex, elibrary.ru,
cyberleninka.ru

METOJIaMH peIlIeHUs 3a71a4
HOLCHKHU UX JOCTOUHCTB U
HEJ0CTAaTKOB; ); HABBIKAMHU
00paboTKH U
HHTEPIIPETAlUU
WH(POPMAIIH C TIOMOIIBI0
NIPOTPaMMHBIX IIPOAYKTOB
Excel, Word, Power Point,
Pictochart u np.; HaBbIKaMH
OCYILIECTBIICHUS
KOMMYHHUKaIUn
mocpeactsom Outlook, Mi-
ro, Zoom.

OIIK-4

CrnocobeH peaan30BBIBATH
COBPEMEHHBIE TEXHOJIOTHU
1 000CHOBBIBATDH UX
MpPUMEHEHHE B
npodeccruoHaTbHOMN
JeATELHOCTH

OIlK-4.2

OOOCHOBBIBACT M peaTnu3yeT
COBpPEMEHHBIE TEXHOJIOTUH 110
o0ecrieyeHnro
paboTOCTIOCOOHOCTUMAIIIHH 1
000pyIOBaHMS B
CENbCKOX03CTBEHHOM
IIPOM3BOCTBE

COBPEMCHHEIC
TEXHOJIOT'HH C IEIbIO0
o0ecIieueHus
paboTococoOHOCTH

MAIIMH U 000PYIOBaHUSA B
CEITLCKOX 035 CTBEHHOM
MIPOU3BOJICTBE; MMPOTPaAMMHBII
npoaykt Microsoft Office,
Excel, Power Point, Outlook,
Miro, Zoom., Pictochart u ap.
JIUIA BBITIOJIHEHMS 3aa4
npodeCCHOHATBHOMN
JIeITENLHOCTH

YIIPaBIATH
TEXHOJIOTUYCCKUMHU
MpOoIEeccaMu 1
00OCHOBBIBATBEUX
paboToCTIOCOOHOCTS,; ;
KCIIOJIB30BaTh MPOrpaMMHBIN
npoaykt Microsoft Office,
Excel, Power Point, Outlook,
Miro, Zoom., Pictochart u
JIp. U1 BBINIOJIHEHHUS 32124
npodeCCHOHATBHOMN
JCATCIBHOCTHU

METOJaMH YIIPaBJICHHSI
COBPEMEHHBIMHU
TEXHOJIOTHAMH U
o0ecIieueHus ux
paboToCoCcOOHOCTH;
HaBBIKAMH 00paOOTKH U
HHTEPIPETAIUH
WH(OPMAITHH C TTOMOIITHI0
MPOrPaMMHBIX MTPOTYKTOB
Excel, Word, Power Point,
Pictochart u mp.; HaBbIKaMH
OCYIIECTBIICHUS
KOMMYHHKAIINU
nocpencrsom Outlook, Miro,
Zoom.




OIIK-5

CrocoOeH yuacTBOBATh B
MPOBEICHUH
IKCTIEPUMEHTAITLHBIX
HCCIIEIOBAHUN B
npoheccroHaIbHON
JeATELHOCTH

OIIK-5.1
Hcnonb3yercoBpeMeHHbIE
METOABIPKCIIEPUM EHTATBHBIX
HCCIICIOBAHU B
podheCCUOHANTBHOM
JIeITEILHOCTH

MeTtozp! SKCIEpUMEHTATBHBIX
HCCIENOBaHUN; IPOrPaMMHBII
npoxaykt Microsoft Office,
Excel, Power Point, Outlook,
Miro, Zoom., Pictochart u mp.
JUTS BBITIOJTHEHUA 337124
npodeccroHaNbHON
JIEATENBHOCTU

IIpoBoauTh
SKCIICPUMCHTAJILHBIC
HUCCIICAOBAaHUS,
HUCIIOJIb30BaTh HpOFpaMMHLIfI
npoaykr Microsoft Office,
Excel, Power Point, Outlook,
Miro, Zoom., Pictochart u
Ap. MJIA BBIITOJIHCHUA 3a/1a4
npoeCCHOHATBHON
IEeATEIIbHOCTHU

Meronamu
IKCIIEPUMEHTAIBHBIX
WCCIIC/IOBAHUN ; HABBIKAMHU
MpeCTaBIeHUs] HHPOPMALIUHU
B Pa3NU4HBIX (hopMax:
TPaJULIUOHHON (OyMasKHBIH
HOCHUTENb) ¥ IU(POBOK
(37IeKTPOHHBIC HOCUTENH );
HaBbIKAMH OCYIIIECTBIICHHS
KOMMYHUKAIIUN
mocpeacrtsom Outlook, Miro,
Zoom.




4. CTpyKTYpa " coAepKaHue AUCHUIIUHBI

4.1 PacnpenesieHne TPy10éMKOCTH IMCHMILIMHBI 110 BUIaM padoT

B ceMecTpe

O6mas Tpy10€MKOCTh AUCHUILIMHBI COCTaBisAeT 6 3au.ea. (216 yacoB), ux
pacripeiesieHue 1o BujgaMm padoT B cemectpe Ne 3 mpejcTaBieHo B Tabiule 2.

Tabnuma 2
PacnpenesieHue TpyA0EMKOCTH JUCHMINVIMHBI 110 BUIaM padoT B cemecTpe
TpyroéMkocTh
Buja yueoHoii padoThl B T.4. CeMecTpe
yac.
Ne 3
OO0masi TpyA0€MKOCTh M CUUILIUHBI IO 216 216
Y4eOHOMY IVIAHY
1. KonTakTHas padora 52,25 52,25
AyauTtopHas pabora 52,25 52,25
8 MOM yucie:.
nexyuu (J1) 16 16
npaxkmuueckue 3auamus (I113) 34 34
nabopamoptvle pabomuwi (JIP) — —
kypcosas paboma (KP) (koncynemayus, 3awuma) 2 2
KOHMAKMHAs paboma Ha NpomMedsiCcymoyHOM KOHMpoJe 0,25 0,25
(KPA)
2. CamocTosiTeanHasi pagora (CPC) 163,75 163,75
Kypcosas paboma (KP) (noocomoska) 36 36
CAMOCmMosmenbHoe UsyieHue pazoenos, CAmono020mosKd 118,75 118,75
(npopabomka u nogmopeHue 1eKYUOHHO20 MAmepuad u
mMamepuana y4eOHUK08 u y4eOHblx nocoouil, n0020mosKa
K NPAKMU4eCcKuM 3aHIMUsIM)
Iloocomoska k 3auemy (KOHMpOIb) 9 9
Bu mpoMexyTo4HOro KOHTPOJIS: 3auer
4.2 Conep:kaHue QMCHUNINHBI
Tabmmma 3
TemaTnueckuii MIaH y4e0OHOM JUCHUIINHBI
AyauTopHasi pabora Bueaynu-
HaumenoBaHue pa3ie/ioB U TeM Beero JI 3 | JIP | IKP | TopHasn
AUCHUILIUH (YKPYTHEHHO) pabota
CP
Pazgen 1 «O0mue cBegeHus o 16 4 0 12
MUKPOIPOIIECCOPaX)
HcTopus u npeAnochUTKY MOSIBICHUS
MUKPOTPOIIECCOPHOH TeXHUKU. [Ipenmer u
3HAYCHHUE JUCIUILTUHBI B OKCIUTYaTaI[iH
COBPEMEHHOU TeXHUKH U CO3JaHHH HOBOM
npoaykuuu. bazoBas TepmMuHONIOTHS
MUKPOTPOIIECCOPHOI TeXHUKU. OCHOBHBIE
TUTIBI U OPTaHU3AIHS] MUKPOTIPOIIECCOPHBIX
CUCTEM
Pa3znen 2 «J/[BonuHas cuctemMa CUUCICHUS. 50 4 12 34
OCHOBBI JIOTHKH H MIOCTPOSHUS allTOPUTMAa.
[TpuHIUTIBI OpraHU3aIiK
MUKPOTPOIIECCOPHBIX CUCTEM. Mojiemb
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AynuTopHasi padora Bueaynnu-

HanmeHoBaHMe pa3je/ioB U TeM Beero JI I3 | JIP | IIKP | TopHas
AUCHUILINH (YKPYTHEHHO) pabota
Cp

BBIUHCIIUTEIILHON MaliuHbl ThIOpHHTa.
AunreOpa nororuku bys.

Pa3nen 3 «Tunossie y3i1bl U YCTPONCTBA 44 2 2 40
MHUKPONPOIIECCOPOB U MUKPO-OBM»
Tunossele y371bl U yCTPOKUCTBA
MUKpoIpoIieccopoB. Peructpsl nmpoueccopa.
BrictpoaeiictBue nporeccopa. OcoO0eHHOCTH
IIPOM3BOJICTBA MUKPOIIPOLIECCOPOB.

Paznen 4 «[IpuHnun GyHKIIHOHUPOBAHUS 50,75 2 12 36,75
MHKPOIPOIIECCOpa»

[MpuHIMI QYHKIIMOHUPOBAHUS TPOIECCOpA.
Mertoibl agpecanuu onepasaoB. Cucremsl
KOMaH/I IIpoIieccopa.

Pa3nen 5 «Knaccudukanus u cTpykrypa 42 4 6 32
MHKPOKOHTpoJIepoB. [IporpaMmmuoe
o0ecnieyeHue A1 MUKPOKOHTPOJLIEPOB»
OcoOeHHOCTH BBIOOPA U DKCILTyaTalluu
MHKPOITPOIIECCOPHON TEXHUKHU.
[IporpamMmmHoe obecrieueHue

MUKPOITPOIIECCOPOB.

kypcosas paboma (KP) (koncyremayus, 2 2

3awuma)

KOHMAKMHAs paboma Ha NpoMerHCymoyHOM 0,25 0,25

xonmpone (KPA)

Iloocomoska k 3auemy (KOHMpOb) 9 9
Bcero 3a 3 cemecTp 216 16 34 2,25 163,75
HToro nmo iucuuninue 216 16 34 2,25 163,75

Pasznen 1. O0mue cBegeHnsi 0 MEKpPOINpoLeccopax
Tema 1. Vctopus 1 mpeanioChUIKU MOSIBIICHUS MUKPOIIPOILIECCOPHON TEXHUKHU
PaccmarpruBaembie BOITPOCHI.
Kparkas wucropuss co3maHus BBIUMCIMTEIBHOW TeXHUKHU. Uctopus w
MPEANOCHIIKY MOSBIEHUS MUKPOIIPOLIECCOPHOM TEXHUKH.
Tema 2. IlpenmeT u 3Hau€HHE MUCLUMILUIMHBI B 3KCIUTyaTalldd COBPEMEHHOM
TEXHUKH U CO3JJaHUU HOBOU MPOJYKLHH
PaccmarpuBaemebie BOIIPOCHI.
[IpenmeT u 3HaUYCHUE NUCUUILUIMHBI B KCIUTYyaTallud COBPEMEHHOW TEXHUKH U
CO3JJaHUH HOBOU npoaykuuu. OnpeneneHrne MUKpoIpolieccopa.
Tema 3. ba3zoBas TEpMUHOIOIMS  MHUKPONPOLIECCOPHOM  TEXHUKH.
Knaccuduxkarus n mpuHIMn paboTsl MUKPOITPOIIECCOPOB
PaccmarpuBaembie BOIIPOCHI.
bazoBas TepMUHOIOTHS MUKPOMPOIECCOPHON TexHUKH. [IpuHUUIBI paboThI

Mukpomnponeccopa.  Kmaccudukanus ~ MUKpPONPOIECCOPOB.  YHUBEpPCAJIbHbBIC
MUKPOIPOLECCOPBHI. CurnanpHbIe MUKPOIIPOLECCOPBIL. Menuiinbie u
CIEeUUAIM3UPOBaHHbIE  MHKpomnpoueccopbl.  [{udpoBbie  MHUKPONPOLECCOPHI.
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Muxkponponeccopsl 8-mu, 16-tm u 32-x paspsanHble. OCHOBHBIE XApAKTEPUCTUKHU
MHKpoIporeccopoB. OpraHu3anuss MHKPONPOLUECCOPHBIX cucTteM.  [IpuHIMDIEBI
paboThI MUKPOIIPOLIECCOPHOMN CHUCTEMBI. [TpuHUHATIBL IIOCTPOCHUS
MHKPOIIPOLIECCOPHBIX ~ CHUCTEM. Oprasuzanyss MHUKPONPOLIECCOPHBIX  CHCTEM.
OCHOBHBIE  THUIIBI  MHUKPOIIPOLIECCOPHBIX  CHUCTEM. MHUKPOKOHTPOJUIEPHI,
MHUKPOKOMIBIOTEPBI U KOMIIBIOTEPHI. PexxuMbl  paOOTBl W OCHOBHBIE THUIIBI
MHUKpPOIIPOLECCOPHBbIX cucTteM. I[Iporpammubiii oomeH wuHpopmanueit. OOMeH ¢
UCIOJb30BaHueM mpepbiBanuii (Interrupts). - oOMeH ¢ HCMONIB30BAHUEM IPSIMOTO
nocrymna k nmamstu (ITIJJIT, DMA — Direct Memory Access).
Paspnea 2. JIBonyHas cucrema cuucieHus. OCHOBBI JJOTHKHU U TIOCTPOECHUS alTrOpUTMa
Tema 4. JIBonyHasi cHCTEMa CUYHUCIICHUS
PaccmaTpuBaemMbie BOIIPOCHI.

[ToHsTHE CUCTEMBI CUMCIICHUS U UX BUAbI. MaimnHHad. J[BonuHas cucrema
cuucnenus. bunapueie koabl. CTpyKTypa JIBOMYHOUN cUCTeMBbI cuncieHus. [lepeBon
JIBOUYHBIX YHCEII B AECATUYHYIO CUCTEMY cUMCiIeHUs. [IepeBo 1eCATUUHBIX YUCET B
JIBOUYHYIO CUCTEMY cuuciieHus. BeniecTBeHHbIe 1BOMYHBIC unciia. CloxkeHue B
JIBOUYHOM CUCTEME CUUCIICHUS. BrlunTanne B JBOUUYHOW CUCTEME CUMCIICHUS.
YMHOXEHHE B JBOMYHON CUCTEME CUMCIIEHUs. JleneHne B JBOUYHON CUCTEME
cuucnenus. OTpuliaTebHbIe TBOMYHBIE yncia. [[pyuMeHeHne TBOMYHON CUCTEMBI
CUUCIICHUSI.

Tema 5. OCHOBBI JIOTUKH U IIOCTPOECHUS allrOpUT™Ma. MoIelIb BBIYUCIUTEIbHON
MaluHbl ThlOpHUHra

PaccmaTpuBaemMbie BOIIPOCHI.

OcHoBbI 1oruku. MicTopust HOsIBIEHUS TEpPMHUHA «aJIropuTM». OCHOBHAs THIIOTE3a
Teopuu anroputMoB. OOImIas Teopus aarOpUTMOB. PerynspHbie sS3bIKU.
Bepudukamnus. TectupoBanne. AndaBur s3bika. Anredpandeckas hopmyia.
KommyTtatuBHOCTh. U1eMIIOTEHTHOCTH. ACCOITMATUBHOCTD. JIMCTpUOYTUBHOCTD.
OcHoBsl nocTpoeHus anroput™a. Illar anroputma. Mcnonanenue anroputma. Meton
Smanel. YTBepxkaenue. Mojienb BBIYUCIUTEIbHONM MaliHbl ThtopuHra. Te3uc
Trropunra.

Pa3nen 3. TunoBsie y371bl U YCTPOHUCTBA MUKPOITPOIIECCOPOB U MUKPO-DBM

Tema 6. YCTpoiCTBO U peXXUMBI paOOTHI MUKPOIIPOIIECCOPOB

PaccmarpuBaemsbie BOITPOCHI.

Pexxumbl  pabOThl M OCHOBHBIE THUIIBI MHKPOIPOILIECCOPHBIX CUCTEM.
ApudmeTnyeckue © JIOTHYECKHE OCHOBBI MHKpOTMpoIieccopoB. Jlormueckue
AJIEMEHThI, CYMMATOPBI, PEruUCTPbl, TPUITEPhl, CUYETYUKU, MHUPPATOPBl U
nemmudpaTopsl,  yCTPOMCTBA  OTOOpakeHWs  WHGMOpPMANUU.  3alOMUHAIONINAE
ycTporictBa. OrnepaTHUBHbIE 3allOMUHAIONIME YCTPOWCTBA. Peructpsl mnamMmsTu.
Apxurektypa  npocrermend  Mukpo-OBM.  Crpyktypa  tunoBon  OBM.
[IpuHIIMTIHANBHBIE IPEUMYIIECTBA YIPABICHUS C MOMOIIBIO MUKPO-OBM.

Paznen 4. [Ipunuun GyHKIMOHUPOBAHUS MUKPOIIpOIIECCOpa

13



Tema 7. [Ipunuun GpyHKIMOHUPOBAHKS MUKPOINPOIIECCOpA

PaccmarpuBaemMbie BOIIPOCHL.

[TpuHIMN  QYHKIIMOHUPOBAHHUSI MHUKporporieccopa. DYHKIMU TpoIieccopa.
Bri6opka (uTeHue) BBIMOJHIEMBIX KOMaHI. BBOJ (UT€HUE) MaHHBIX U3 MAMSTH WIH
YCTPOMCTBAa BBOAA/BBIBOAA. BBIBOA (3alMCh) JaHHBIX B MaMSATh WIM B yCTPOWCTBA
BBOJIa/BbIBOIa. OOpaboTka NaHHBIX (OMEpaHIOB), B TOM 4YHUCJIE apu(PMETHUYECKUE
ormepanuyu Hax HUMHU. Anpecamust mamata. (OO0paboTka MpephIBaHWN W pexuMa
IOpsIMOTO JTOCTyma. MeToabl aapecanuy onepannoB. HemocpeacTBeHHas agpecaius.
[Ipsimast (oHa »xe aOcosroTHas) anpecanus. PeructpoBas aapecanusi. KocBeHHO-
peructpoBasi (OHa JK€ KOCBEHHAas) ajpecanus. ABTOMHKPEMEHTHAs aapecaliys.
ABTonmekpeMeHTHast  anpecanus. Peructpel  mporeccopa. CmcremMa  KOMaH[
nporeccopa. KoMmaHIbl TEpeCBhUIKM  JTaHHBIX. ApU(PMETHYCCKHEe KOMAaH/IbI.
Jlornyeckne koMaHnbl.  KomaHABl IMepexomoB: O€3yCIOBHBIX IEPEXOJ0B U
YCJIOBHBIX IIEPEX0I0B. brICTpoaelicTBIE mporeccopa.

Pa3nen 5. Kimaccudukanus u cTpykTypa MEKPOKOHTpouiepoB. [Iporpammuoe
o0ecrniedeHune A1 MUKPOKOHTPOJLIEPOB

Tema 8. Knaccudukanus 1 CTpyKTypa MUKPOKOHTPOJUICPOB

PaccmarpuBaeMbie BOIPOCHL.

Knaccudukamuss u  CTpyKTypa MHKPOKOHTpoiuiepoB. Kiaccudukarms
MUKPOKOHTPOJUIEPOB TI0 pa3psiHOCTH muHBI jgaHHbIX LITY. Krnaccudukarms
MHUKPOKOHTPOJUIEPOB IO apXUTEKTYpPEe BBIUMCIHTEIBHONW CUCTeMBI. [IpmHCTOHCKAs
apxuTekTypa. ['apBapickas apxutektypa. Kiaccupukanms MUKPOKOHTPOJUIEPOB I1O
¢upmennbiM TuTaThopmam. Kimaccuduxarmss MUKPOKOHTPOJIIEPOB IO BBITIOTHSIEMBIM
GyHKIHSIM. 8- paspsaHbIE MHKPOKOHTPOJUIEPHI IS BCTPAMBACMBIX MPHUIIOKEHHUH.
16- u 32-pa3psgHble MHUKPOKOHTpOJUIEpHl. [ludpoBbIe CHUTHAIBHBIE MPOIECCOPHI
(DSP). TlousTHs: «CceMEHCTBO», «SIIPO», ILIATPOPMa», «APXUTCKTYpa», «CEpHsy,
«TMHEHKa», «MOJeNby. [IpHHIHITBEI paOOTHl MUKPOKOHTPOJIIICPOB.

Tema 9. [IporpamMmmHoe oOecrieueHne 11 MUKPOKOHTPOJLIEPOB

PaccmarpuBaembie BOITPOCHI.

[TpuHIUTIBI CO3M@aHUST TPOTpaMM T MHUKPOKOHTposuiepoB. [IporpamMmHoe
oOecrieyeHre M MHKPOKOHTpoiuiepoB. CTaguM TOATOTOBKH IMPOTPAMMHOIO
oOecrniedeHust Ui MHKPOKOHTpoJUiepoB. Pa3pabGorka anroputma. Hamucanue
MOJIyJIel IporpaMMbl Ha MHEMOHUYECKOM $3bIKE IIPOrPAMMHPOBAHUSA
(Accembnep, Cu, Ilackanp um T.1.). BBOA HMCXOZHOrO TeKCTa IIPOrPaMMbI
TEKCTOBBIM PeAAaKTOPOM. KOMIUIAIMSA MPOTpaMMbl B OOBEKTHBIE MOIYJIH C
OTHOCUTEJIbHBIMHU ajzjpecaMu (T.e. IePEBOJ M3 MHEMOHUYECKOTO sI3bIKa B
MAaIlIMHHBIN B BU/IE IBOUYHBIX KOJIOB IIPU 3TOM KaKJbIH MOJYJIb HAUNHAETCSA
c HyJseBoro azapeca). IlpenBapuresibHasg OTJIaJiIka NPOTPaMMbl B YaCTH
HCIpABJIEHUS CUHTaKCU4YecKuxX omubok. COOpKa OT/IETbHBIX OOBEKTHBIX
MOJIyJIel B €IuHyI0 mnporpammy B aABouyHoM Kkoze (HEX-daiin) u c
abCoJIIOTHRIMU ajZipecamMu B mamMATH. OT/Ia/ika ¢ MOMOIIBIO MOJEINPYIOIETO
OTJIIYMKA B CpeJle NPOEKTUPOBAaHMA. MakeTHasA OTJAa[KA C ITOMOIIBIO
OTJIaJIOYHON IIaThl, SMYJIUPYIOIMIEN BbHIOPAHHBINM MPOIECCOP WU C
IIPOLIECCOPOM 3TOTO THUHA. 3aHECEHHE IMPOrpaMMbl B HAMATH HPOTPAMM
MHKDPOKOHTpOJIIepa (IIporpaMMHPOBAHME WU IIPOIIMBKA) C ITOMOIIBIO
nporpaMmMmaropa. MakeTHas OTJIaJika Ha 3SKCHEPUMEHTAJIbHOM o00pasie ¢
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IIOMOIIIBIO BHYTPHUCXEMHOTI'O oTJiaAuMnKa )41 Iporpammaropa. A3pIKHN
IIPOTPAaMMHPOBAHUA [JIs1 MUKPOKOHTpPOJUIepoB. Kiaccudukamusa s3bIKOB
IIpOrpaMMHUPOBaHUsA. f3BIKM MPOTPAMMHUPOBAHUSA 'BBICOKOTO"' YPOBHI.
fABBIKY IPOTPAaMMUPOBAHUSA "HU3KOTO'" YPOBHSI.
4.3 Jlekuuu, NpakTUYeCKUE 3aHATHS
Tabnuia 4
Copep:xxanue JieKUMH /MPAKTHYECKUX 3AHATHI U KOHTPOJIbHbIE MEPONIPUSITHS
Ne Ha3Banmue Ne u Ha3BaHuUe ®opmupyemblie Bun Kou-
n/m | pasjaeia, TeMbl JIeKIHii/ KOMINETEHIHH | KOHTPOJILHOIO BO
JabopaTopHbIX padot/ MEpPONPUSATHUSL | YACOB
NMPaKTHYECKHUX
3aHATHH
1 Pazjnen 1. O0mme cBeieHUs 0 4
MHKPOTPOIECCOPAX
Tema 1. Ucropust | Jlekiust Nel. Uctopus |  VK-1 (VK-1.1; 1
U TOPEaNOCBUIKH | U npeanockuiky | YK-1.2; VK1.3);
MOSIBJICHUS TOSBJICHUS OIIK-4
MHUKPOTIPOTIECCOPH | MHKPOITPOIIECCOPHOM (OIIK-4.2);
OM TEXHUKHU TEXHUKH OIIK-5
(rexmmsi-Oecena) (OIIK-5.1)
Mentimeter.
Tema 2.ITpeamer | Jlexius Ne 2. TIpenmer | VK-1 (YK-1.1; 1
W 3HAUYEHHE u snauenune | YK-1.2; VK1.3);
IUCIUILIINHEI B IUCIUTIIINHEI B OIIK-4
SKCILTyaTaI[iH 9KCIUTyaTaI[iH (OIIK-4.2);
COBPEMEHHOU COBPEMEHHON TEXHUKHU OIIK-5
TEXHUKU U U CO3JaHUU  HOBOM (OIIK-5.1)
CO3/IaHUH HOBOM POAYKIINU
PO IYKITHH (c MYJIbTUMEINA
AJIEMEHTaMU )
Tema 3. bazoBasg Jlexkuus Ne 3. BaszoBas VK-1 (VK-1.1; 2
TEPMHUHOJIOTHS TEPMUHOJIOTHUS VK-1.2; VK1.3);
MUKPOIPOILIECCOPH | MUKPOIIPOIIECCOPHOM OIIK-4
O TEXHHUKHU. TEXHUKH. (OITK-4.2);
Knaccudukanus n | Knaccudukamnms Hu OIIK-5
MPUHIMI pabOThl | MPUHIHUIT paboThI (OIIK-5.1)
MHUKPOITPOIIECCOPO | MUKPOIPOIIECCOPOB.
B Hutepdetic.
HNudopmarnroHHbie
maructpanu  (IIunsr).
[Mamsate. Komannpl u
IPOTPaMMBI.
(c MyJIbTUMENNA
JJIIEMEHTaMU )
2 Paznen 2. /IBouunasi cucremMa CUHCIEHHS. 16
OCHOBBI JIOTHUKY U MOCTPOEHHS
aJiropuTMa
Tema 4. Jlexmus Ne 4. VYK-1 (YK-1.1; 2
JBonmuHas JIBonuHas cucrema VYK-1.2; YK1.3);
cucrema CUUCJICHUS OI1K-4

15




Ne Ha3Banmue Ne u Ha3BaHue ®opmupyemblie Bun Koa-
n/m | pasjeiia, TeMbl JIeKIu i/ KOMIIETEHIIHH | KOHTPOJIbLHOIO BO
JabopaTopHbIX padot/ MepONPUSTHA | YACOB
NMPaKTHYECKUX
3aHATHH
CUHCTICHUS (nrexumsi-Oecena) (OIIK-4.2);
Mentimeter. OIIK-5
(OIIK-5.1)
[IpakTrueckoe 3aHsATHE VK-1 (YK-1.1; | YcrHbli onpoc. 2
Ne 1. UccaenoBanue VYK-1.2; YK1.3); | Pemrenue 3amau
apupMeTHIECKUX U B YCIIOBUSX
JIOTHYECKUX OTIePALIHH. OTpaHUYCHUS
(Mentimeter) BPEMEHU
[IpakTHueckoe 3aHsATHE VYK-1 (YK-1.1; | YcrHbiid ompoc. 2
Ne 2. JIBonunast cucrema | YK-1.2; YK1.3); | TectupoBanue (B
CUUCIICHUS. OHJIAMH pexuMe
TectupoBanue (B Ha 1uiatopme
OHJIAWH PeKUME Ha Online Test Pad)
rmargopme Online Test
Pad)

Tema 5. OcuoBer | JIekmmst Ne 5. OCHOBEI YK-1 (VK-1.1; 2

JIOTUKHA 1 JIOTUKH ¥ TIOCTPOCHHSI YK-1.2; YK1.3);

MOCTPOCHUS anroputma. Mojenb OIIK-4

ITOpPHUTMA. BBIYUCITUTEIEHON (OIIK-4.2);

Monaenn MaiuHbl ThlOpUHTa. OIIK-5

BBIYUCIIUTEIBHON | (C MyJIbTHMEHNA (OIIK-5.1)

MaIlluHbI AJIEMEHTaMU)

TrropuHra. [TpakTrueckoe 3aHaTHE VYK-1 (VK-1.1; | VYcruslii ompoc. 4
Ne 3. Uccnenoanune VK-1.2; YK1.3); | Pemenue 3anau B
pabOTHI PErHCTPOB YCIOBHSIX
IIaMsATH
(Mentimeter) OTpaHUYEHUs

BpEMEHU

[IpakTrueckue 3aHATHS. VK-1 (YK-1.1; | Yeruslii  ompoc. 4
Ne 4, Ne 5. TToctpoenne | YK-1.2; YK1.3); | TectupoBanue (B
QIrOpUTMOB. Perienne OHJIAlH peKUME
3a/iad ¢ MPUMEHEHUEM Ha 1uiatopme
BBIUUCIIUTEILHOM Online Test Pad)
Mojenu TrropuHra.
TectupoBanue (B
OHJIalH pexXrMe Ha
maTdopme Online Test
Pad)

3. Pazgen 3. Tunosbie y3/1b1 M YCTPOHCTBA 4

MHKPOINPOLECCOpoB 1 MUKPo-OBM

Tema 6. Jlexumsa Ne 6. VK-1 (VK-1.1; 2

YerpoiicTBo u Yerpoiictso u pesxkumbl | YK-1.2; YK1.3);

PEeXUMBI pabOThl | pabOTHI OIIK-4 (OIIK-

MHKPOIPOIIECCOPO | MUKPOIPOLECCOPOB 4.2); OIIK-5

B (c mynbTUMEHA (OIIK-5.1)
3JIEMEHTaMu)
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Ne Ha3Banmue Ne u Ha3BaHue ®opmupyemblie Bun Koa-
n/m | paspgeJa, TeMbl JIeKIMii/ KOMIIETEHIIMH | KOHTPOJHLHOIO BO
JabopaTopHbIX padot/ MepONPUSTHA | YACOB
NMPaKTHYECKUX
3aHATHH
[IpakTrueckoe 3aHsTHE YK-1 (VK-1.1; | YcrHbIi ompoc. 2
Ne 6. Uccnenosaune VYK-1.2; YK1.3); |Peurenue 3amau B
paboThI CYETUHKOB, YCIIOBUSIX
mmdparopos, OTpaHUYEHUs
nemudpaTopon BpEMEHU
(Mentimeter)
4 Paznes 4. Ilpyanun ¢pyHKINOHUPOBAHUSA 14
MHKpoIpoLeccopa
Tema 7. | Jexuust Ne 7. [Tpuntwm YK-1 (YK-1.1; 2
IMpuHIMT (bYHKIIMOHUPOBAHUS YK-1.2; YK1.3);
(YHKIIMOHUPOBAH | MHUKpOIpPOIIECccopa. OIIK-4
st Merone! agpecanuu (OITK-4.2);
MHEKpoIpoLeccopa | OMCPaHIoB. Perucrpst OIIK-5
nporieccopa. Cucrema (OTIK-5.1)
KOMaH]I TIporieccopa (¢
MYJIbTUMEIA
3J€eMEHTAMH)
[IpakTnueckue 3aHATHS VK-1 (YK-1.1; | Ycrubli onpoc. 4
Ne7, Ne 8.TTopTsl VK-1.2; YK1.3); | Permrenue 3amau
BBO/Ia-BBIBOJIA. B YCIIOBUSIX
Amnanoro-nudpoBoit OTpaHUYECHUS
npeoOpazoBaTelb. BPEMCHH
(Mentimeter)
[IpakTrueckoe 3aHsATHE VYK-1 (VK-1.1; | Ycrublii  ompoc. 4
Ne 4. VK-1.2; YK1.3); | TectupoBanue (B
Hccnenoanue OHJIAMH pexuMe
ApPXUTEKTYPHI Ha Tuiatopme
MHUKPOKOHTPOJLIEPA Online Test Pad)
[IpakTyeckoe 3aHsTHe VK-1 (VK-1.1; YcTHBI orpoc 4
Ne 9. VK-1.2; YK1.3); TectupoBanne
CoCTaBJIcHHE (B oHITaitH pexrMe
[POrpaMMBbI B Ha_nnaT(bopMe
MaIIMHHBIX KOJaX JJIs Online Test Pad)
Pemenue 3anau
3arpy3KkHu B
B YCJIOBUAX
MUKPOKOHTPOJLIEP B P N——.
COOTBETCTBUHU C BpeMeHH
3aJIaHHBIM AJITOPUTMOM
5 Pazgen 5. Knaccupukanus u cTpykrypa 10
MHKPOKOHTPO.JIepoB. IIporpammHuoe
o0ecrneyeHme 1151 MUKPOKOHTPOJLIIEPOB
Tema 8. Jlexumsa Ne 8. VK-1 (VK-1.1; 1
Knaccudukanus u | Knaccuduxanus u VK-1.2; VK1.3);
CTPYKTypa CTPYKTypa OIIK-4 (OIIK-
MUKPOKOHTPOJUIEP | MUKPOKOHTPOJIEPOB 4.2); OIIK-5
OB (c mynbTUMEHA (OIIK-5.1)
3JIEMEHTaMu)
Tema 9. Jlexmms Ne 9, Ne 10. VYK-1 (YK-1.1; 3
[Iporpammuoe [Iporpammuoe VK-1.2; YK1.3);
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Ne Ha3Banmue Ne u Ha3BaHue ®opmupyemblie Bun Koa-
n/m | pasjeiia, TeMbl JIeKIu i/ KOMIIETEHIHH | KOHTPOJIbHOIO BO
JabopaTopHbIX padot/ MepONPUSTHA | YACOB
NPAKTHYECKUX
3aHATHH

obecrieuenue st | oOecriedyeHue s OIIK-4

MUKPOKOHTPOJUIEP | MUKPOKOHTPOJIIEPOB (OIIK-4.2);

OB (c mynbTUMEIMA OIIK-5
JJIEMEHTAMHN ) (OINK-5.1)
[IpakTrueckoe 3aHsATHE OIIK-4 YeTHbIM onpoc. 2
Ne 10. OcHoBBI (OIIK-4.4, Pemenue 3agau
MPOTPAMMHUPOBAHUS Ha OIIK-4.6) B YCIOBHUSIX
A3bIke Accembnepa. OTpaHUYEHUs
Opranuzanus namsta BpPEMEHU
MHUKPOKOHTPOJLIEPA.
(Mentimeter)
[IpakTrueckue 3aHATHS OIIK-4 VYcrHbii 4
Nell, Ne 12. TTpumepst (OIIK-4.4, OTpocC.
COCTaBJICHUS OIIK-4.6) TectupoBanue
MPOTrpamMM ISt (B oHIIalH
3arpys3Ku B pexuMe Ha
MUKPOKOHTPOJUIEP B mwiaropme
COOTBETCTBHUH C Online Test
3alaHHBIM Pad)
QJITOPUTMOM.

4.4 TlepeyeHb BONPOCOB /JI51 CAMOCTOSITEILHOTO M3YUYEeHUs] TUCIIUTNIMHBI

Tabmuna 5

Hepequb BOINPOCOB 1Jisl CAMOCTOATC/ILHOI0 U3YICHUA TUCIHTUIIJIMHBI

Ne
n/n

HasBanue pa3jeJa,
TeMbI

IlepeyeHb paccMaTpPUBaeMbIX BOMPOCOB /IJIs CAMOCTOSITEJILHOTO
U3y4YeHHst

Pa3npen 1. O0mue cBenenus

0 MHKPOIPOIeCCOPax

1. |[Tema 1. Hctopus wu | McTtopus v MpeanoChIIKU MOSBICHUS MUKPOIIPOIIECCOPHON TEXHUKH
MIPEIOCHLUIKA YK-1 (VK-1.1; YK-1.2; YK1.3);
MOSIBJICHUS OIIK-4 (OIIK-4.2); OIIK-5 (OIIK-5.1)
MUKPOTPOIIECCOPHOI
TEXHUKH
2. | Tema 2. Ilpenmer u | [Ipeamer u 3Hau€HUE MUCIUILUIMHBI B 3KCIUTyaTalldd COBPEMEHHOMN
3HaYEHUE TEXHUKE U CO3JIJaHUU HOBOU MPOTYKIINH
JIACIUATLIUHBI B| VYK-1(VK-1.1; VK-1.2; VK1.3);
AKCIUTyaTaI[iH OIIK-4 (OIIK-4.2); OIIK-5 (OIIK-5.1)
COBPEMEHHOM TEXHUKE
U CO3JJaHUU HOBOU
MPOAYKIUU
3. | Tema 3. ba3oBas | bazoBas TEPMHUHOJIOT U MHUKPOIIPOLIECCOPHOI TEXHUKHU.
TEPMHHOJIOTHS Knaccudukanus u npuHIUI pabOTHl MEKPOITPOIIECCOPOB
MHUKPOTIPOIIECCOPHOI YK-1 (VK-1.1; YK-1.2; YK1.3);
TEXHUKH. OIIK-4 (OTIK-4.2); OIIK-5 (OIIK-5.1)
Knaccudukarus u
TIPUHITATT paboTsI
MHUKPOIIPOIIECCOPOB
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Ne
n/n

Hassanue pa3sjgeJa,
TEMbI

HepequL paccMaTpuBaeMbIX BOIIPOCOB AJIsl CAMOCTOATEIBLHOTO
H3YyYCHUA

Paznen 2. I[BOI/I‘lHaﬂ cucreMa cuucjaeHusi. OCHOBBI JIOTHKH H MOCTPOCHUSA aJITrOpUT™MaA

4.

Tema 4. JIBouuHas
CUCTEMA CUUCIICHUS

I[BOI/I‘-IHaSI CUCTEMA CUUCJIICHUA
VK-1 (VK-1.1; YK-1.2; VK1.3);
OITK-4 (OITK-4.2); OIK-5 (OIK-5.1)

Tema 5. OcHOBHI
JIOTUKU M TIOCTPOCHUS
anroputma.  Moaeinb
BBIYMCIIUTEILHON
MamuHbl ThIOpHUHTra

OCHOBBI JIOTUKHA u MOCTPOEHUS Mogens
BBIYMCIIUTENIBHOW MallluHbl ThIOpUHTa
YK-1 (VK-1.1; YK-1.2; YK1.3);

OITK-4 (OITK-4.2); OIIK-5 (OIK-5.1)

alropuTMa.

Pa3nen 3. TunoBble y3Jbl H

CTPOIicTBA MUKPONIPOLECCOPOB U MUKPO-DOBM

6.

Tema 6. YcrpoiictBa u
PEXKUMBI paboThI
MHUKpPOIIPOLIECCOPOB

VYcTpoiicTBa M pexXUMbI paOOThI MUKPOITPOLIECCOPOB
YK-1 (YK-1.1; YK-1.2; YK1.3);
OIIK-4 (OIIK-4.2); OIIK-5 (OIIK-5.1)

Pa3nes 4. Ilpunnun ¢pyHKIMOHUPOBAHHS MUKPOIIPo1eccopa

7. | Tema 7. Ilpunuun | [IpuHiun GyHKIMOHUPOBAHUS MUKPOIIPOIIECCOPA
(GyHKIIMOHUPOBAHUS YK-1 (YK-1.1; YK-1.2; YK1.3);
MUKPOITpOIeccopa OIIK-4 (OIIK-4.2); OIIK-5 (OIIK-5.1)

Pasznen 5. Knaccuukauus u cTpykTypa MUKPOKOHTpOJLIepoB. IIporpammHuoe obecnieueHue
JJIs1 MUKPOKOHTPOJLJIEPOB

8. | Tema 8. | Kimaccudukanus u CTpyKTypa MEKPOKOHTPOJIIEPOB
Knaccudukarms u| VYK-1(VK-1.1; YK-1.2; YK1.3);
CTPYKTypa OIIK-4 (OTIK-4.2); OIIK-5 (OIIK-5.1)
MHUKPOKOHTPOJIIIEPOB

9. | Tema 9. [Iporpammuoe | [Iporpammuoe obecrieueHne it MUKPOKOHTPOJIEPOB
obecnieueHne i | YK-1(VK-1.1; VK-1.2; VK1.3);
mukpokouTpourepoB | OIIK-4 (OITK-4.2); OIIK-5 (OIIK-5.1)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpouecce mnpenogaBaHusi MPUMEHSIETCA, B OCHOBHOM, TpPaAWLIMOHHAS

(OOBACHUTENIBPHO-WITIOCTPATHUBHAS) TEXHOJOTHS 00ydeHus. CoriacHo ydeOHOMY
wiaHy u TpaduKky ydeOHOro IiaHa [JIS OpraHu3alidd TpoIecca OCBOCHUS
CTYIACHTAMH TUCIUIUINHBI « OCHOBBI MUKPOTIPOIICCCOPHON TEXHUKHY HCIOJB3YIOTCS
CIICAYIOIIHE bopMBI TEOPETUICCKOTO U MPaAKTUIECKOTO oOyueHus,
COOTBETCTBYIOIINE TPAAUIIMOHHOM (0OBSICHUTEIHHO-UIITIOCTPATUBHOM ) TEXHOJIOTHUH

— OCHOBHBIE (POPMBI TEOPETUUYECKOTO OOYUCHHUS: JICKI[UH, WHIANBUIYaTbHbBIE
KOHCYJIbTAIINH;

— OCHOBHBIE (POPMBI TMPAKTHUECKOTO OOYYEHHsS: TMPAKTHUUECKHE 3aHSITHS,
nabopaTopHbIe pabOTHI;

— JIONIOJTHUTENIbHBIE (OPMBI OpTraHU3AUU OOYYCHHSA: CaMOCTOSITEIbHAs
paboTa CTYJEHTOB.
— 1udpoBele TexHONOruM (mMpolOiieMHOe 0oOydeHHe, WH(POPMAITMOHHO-

KOMMYHHKAIIMOHHAsT TEXHOJIOTHs, IpoekTHOEe oOydenue, Microsoft Word, Microsoft
Excel, Microsoft Power Point, Miro, Kahoot, Mentimeter, Zoom).

Kpome 3Toro, mpm mnpoBeneHUM 3aHATHU NPELYCMOTPEHO HCIIOJIb30BAHUE
COBPEMEHHBIX METO/I0B OOYUYEHUSI, YKa3aHHbBIX B TaOIHIIE 6.

Tabaua 6
IlpuMeHeHHe AaKTUBHBIX 1 HHTEPAKTHBHBIX 00pa30BaTeJIbHBbIX TeXHOJIOT Ui
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Tema u ¢popma 3aHATHSA

HaumeHoBaHUe UCNOJIb3yeMBbIX
AKTHBHBIX U HHTEPAKTUBHBIX 00pa30BaTeJIbHbIX
TEeXHOJIOTHH

Hcropus n
MPEATIOCHIIKH
NOSIBJICHUS
MHKPOIIPOLIECCOPHOM
TexHuku. [Ipeamer u
3Ha4YCHHE
JTUCLMIUIMHBL B
JKCIUTyaTaluu
COBPEMEHHOM
TEXHUKHU U CO3/IaHUN
HOBOW MPOJYKIIUH

J

Texuomorus npobieMHOro oOydeHus (JeKiusa-oecena)
Mentimeter.

bazoBas
TEPMHUHOJIOTHS
MHKPOITPOIIECCOPHOI
TEXHUKH.
Knaccudukanus n
MPUHIMI paboThI
MHUKPOMPOIIECCOPOB.
NnTepdeiic.
WNudopmanrionnsie
MarucTpaii (IIHUHbI).
ITamate KoMmauae! u
IIPOrpamMMBl.

TexHomorus npobieMHOro oOyueHus (JieKiusa-oecesna)
Mentimeter.

JlBonuHas cuctema
CUHCJICHHS

WNHpOopMaIMOHHO-KOMMYHUKAITIOHHAS TEXHOJIOT s
(MyapTHMEIA JICKIIHS).

OCHOBBI JIOTHMKH U
ITOCTPOCHUS
anroputMa. Mojenb
BBIYHACITUTEIIHFHON
MamuHbl ThIOpUHTA.

Buszyanuzanus 1eKIMOHHOTO MaTepraia C HCTIOJb30BaHUEM
MYJIBTUMENA TPE3CHTAIHH.

[Tpuniun
(hYHKIIMOHUPOBAHUS
MUKpPOITpOIECCopa.
Metonarnl

azpecanuu
OIIEpPaH/IOB.
Peructpsr
npoieccopa.
CucreMa KOMaH/I
rpoleccopa

NudopManinoHHO-KOMMYHHAKAIIMOHHAS TEXHOJIOTUS
(MyapTHUMEMA -TIPE3EHTALIHN).

I[BOI/ILIHEUI CHUCTEMA
CUHCJICHUA

113

I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaHI/IOHHaH TCXHOJIOTHA.
KOMHLIOTepHLIe CUMYIISINNN.

IToctpoenue
aJIrOPUTMOB.
Pewrenue 3amau ¢
IIPUMEHEHUEM
BBIYUCIIUTENBHOU
Mo enu TeropuHra

113

NHupopmaiioHHO-KOMMYHUKAITHOHHAS! TEXHOJIOTHS.
KoMnbrotepHsie cumymnsanum.

(pelieHue TUNOBBIX 33724 B YCIOBHIX OrPaHUYEHHS
BPEMEHM)

[Topts! BBOZA-
BEIBOJIA. AHAJIOTOBO-

113

I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHaSI TCXHOJIOTHA.
KOMHBIOTCpHLIC CUMYJIAIIHHN.
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e HaunmeHoBaHMe HCIIOJIb3YeMBbIX
w/ Tema u popma 3ansATHS AKTHBHBIX M HHTEPAKTHBHBIX o0pa3oBaTeIbHBIX
TeXHOJIOTHil

udpoBoit
npeobpa3oBaresb

9. | [Ipumepst 13 | UadopManmioHHO-KOMMYHUKAITHOHHAST TEXHOJIOTHS.
COCTaBJICHUS KomnbrotepHbie cumymsium.
MIPOrpaMMm JiIst (peuieHye TUIIOBBIX 33124 B YCIOBHSIX OTPaHUYEHUS
3arpy3KH B BPEMEHM)
MUKPOKOHTPOJUIED B
COOTBETCTBUHU C
3aJlaHHBIM
QJITOPUTMOM.

10. | UccnenoBanue 13 | UadopmMalinoHHO-KOMMYHUKALIMOHHAS TEXHOJIOTHS.
paboThl CYETUUKOB, KoMIboTepHBIE CUMYJISIIIAH.
mupaTopos,
nemundpaTopoB

11. | UccnenoBanue [13 | Texnosorus mpoGIEeMHOr0 00y4eHMS
apumMeTuyecKux u NHudopmaniioHHO-KOMMYHUKAIIMOHHAS TEXHOJIOTHS.
JIOTUYECKUX
ornepanun

6. Tekyuuii KOHTPOJIb YCTIEBAEMOCTH M NMPOMEKYTOUHAS ATTECTAIUSA MO

HTOraM O0CBOCHHHA JUCHHUIIJINHBI

[Ipy wu3yueHum pasnenoB JUCHUIUITMHBI «OCHOBBI MHKPOIPOIIECCOPHOI

TEXHUKW» B TEYEHHUE CEMECTPA UCIIOIB3YIOTCS CIEAYIOLINE BUIbI KOHTPOJIA:
- TEKYILUH,
- IPOMEKYTOUHBIN.

Texkymuil KOHTPOJIb 3HAHUW MPEAIOIAracT yCTHBIE OTBEThI CTYAECHTOB Ha
BOMPOCHI HA MPAKTUYECKUX 3aHITHIX;, PEIICHUS TUIMOBBIX 3a]ad, B TOM YHCIIC B
YCIOBUSAX OTPAHWYCHUS BPEMEHH; BBIMOJHEHUE JTUAarHOCTHUYECKHX TECTOB B OHJIAMH
pexxume Ha matdopme Online Test Pad; oTBeTHI cTyI€HTOB Ha BOMPOCH! AUCKYCCHIHA,

BBITMIOJTHEHUE KYPCOBOU PabOTHI.
IIpoMeKyTOYHBIM KOHTPOJIb 3HAHUM 3a4€T.

6.1. TunoBbIe KOHTPOJIbHBIC 3aJJaHUA WIH UHbIC MATCPHAJIbI, HCOﬁXOI[HMbIe JJIsA

OLICHKM 3HAHUI, YMEHUH U HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH
1) Tlpu u3ydeHnn quCcHUATUIHHBI «OCHOBBI MHKPOTIPOIICCCOPHON TEXHUKH
y4eOHBIM TUIAHOM TIPETYCMOTPEHO BBHITIOJHEHNE KYPCOBOM PaOOTHI.
3amadeit KypcoBOM pabOTHI SIBISETCS 3aKPETUICHUE TCOPETUUCCKUX 3HAHHUH 110
JTUCUUIUIMHE, PA3BUTHE HABBIKOB CAMOCTOSATENILHOW pabOThl, HABBIKOB MOUCKA
(TIpuMeHsIs SJIEKTPOHHBIE CHUCTEMBI ITorcka JaHHbIX: Google, Yandex, elibrary.ru,
cyberleninka.ru), ananu3a u ipencTaBieHus HHPOPMAIIUU B Pa3IUIHBIX opMax:
TPAIUIIUOHHOM (OyMaKHBIA HOCUTEIND) U TU(PPOBO (37EKTPOHHBIE HOCUTEIIHN).
J17151 BBIMIOJIHEHMSI KYPCOBOM pabOThI CTYACHTY CIIETyET OCBOUTh
TEOPETUYECKUM MaTepHall, pacCMaTpUBAEMbIi Ha JIEKIITMOHHBIX U MPAKTHUYECKUX
3aHSATUAX, UCTIOIb3YS MPU 3TOM JIUTEPATYPY U C LETbIO OLIEHKU CTETIEHU YCBOCHUS
OTBETUTb Ha KOHTPOJIbHbBIE BOIIPOCHI.
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KypcoBast pa0GoTa BBINOJIHSETCS CTYAEHTOM BO BHEYPOUHOE BpeEMs C
MCIIOJIb30BaHUEM JIIOOBIX MH(OPMALMOHHBIX M MPOrpaMMHBIX MaTEpPHAIOB, HOCUT
pacueTHO-TpapUUeCcKuil XapakTep.

OdopmisieTcst KypcoBasi pabora B TekcToBoM peaakrope Microsoft Word wu
Microsoft Excel mist cocraBieHus: TaOMUIl, AMAarpaMM M BBIYUCICHHS MPOCTHIX H
CIIOXHBIX () YHKLIHA.

[IpumepHbIE TEMBI KYpCOBOM paOOTHI:
1. PazpaboTka ycTpoicTBa JIJIsl yIpaBieHUs TEMIIEpaTypoil BO3ayXa B TEIUIMIIE.
2. Pa3paboTka ycTpoicTBa AJisl yIPaBJIEHUS BIaKHOCTBIO MTOYBBI B TEILIUIIE.
3. Pa3pabotka ycTpoiicTBa AJid yIpaBiIeHHUs TEMIEPATYPON BO3yXa B CYLINIIKE
GpyKTOB.
Pa3paboTka ycTpoiicTBa AJisi aBTOMAaTUYECKOIO MOJIMBA OT'YpPIOB B TEIUIMIIE.
Pa3paboTka 3JIeKTPOHHOT0 KOJOBOIO 3aMKa.
Pa3zpaboTtka ycTpolicTBa mosKapHOW CUTHAU3AIUU.
Pa3zpaboTtka ycTpoiicTBa OXpaHHOW CUTHAJIH3AIUU.
Pa3zpaboTtka ycTpoiicTBa 151 AUCTAHIIMOHHOTO BKJIIOUCHHMSI CBETA.
Pa3paboTka TepMOCTaTHYECKOr0 KOHTEWHEepa JUIsl XpaHEHHs OBOLIEH B 3UMHH I
nepuo.
10. Pa3paboTka ycTpoicTBa 15 yIipaBiIeHUs TEMIIEpaTypoil BO3ayxa B CYIIUIIKE
JUTSI JIEKQpCTBEHHBIX TPAB.
11. Pa3paboTka ycTpoicTBa /Jisi aBTOMATHYECKOM MOJaul KOpMa JIOMAITHEMY

KUBOTHOMY.

12. Pa3paboTka ycTpoicTBa /Jis1 aBTOMAaTHYECKOM MoJIaul KOpMa peidaM B
aKBapuyMe.
13. Pa3zpabotka ycTpoiicTBa AJisl yIpaBlIeHUsS TEMIIEPATypol BO3yXa B CYIIMIIKE

JU1s1 TpUOOB.

14. Pa3paboTka ycTpoiicTBa AJis MOAACPKAHUS TEMIIEPATYphl BO3/1yXa B

TEeppapuyMe 300IapKa.

15. Pa3paboTka ycTporcTBa JJIsI CATHAIM3AIUH MPOTESYKH BOJIBI.
16. Pa3paboTka ycTpoiicTBa I JUCTAHIIMOHHOTO KOHTPOJISI TEMIIEPATypPhl B

TETUTHIIE.

17. Pa3paboTka ycTpoiCcTBa /JI1 aBTOMATUYECKON MOMKHU KOTIBIT KPYITHOTO
poraToro CKoTa.
18. Pa3zpaboTka ycTpoiicTBa i yIpaBICHUS TEMIIEPATypOl BO3yXa B

KypATHUKE (DepMEPCKOTro X034MiCTBA.

19. Pa3paboTka ycTpoiicTBa JJIT aBTOMAaTUYECKOTO BKIIIOUCHUS

AJIEKTpOreHepaTopa npu 00eCTOUMBAHUU TOMEIICHMS.

20. Pa3paboTka ycTpoiicTBa AJIT aBTOMAaTUYECKOTO MOJIMBA IIBETOB HAa KITyMOax.

21. Pa3zpaboTka ycTpOHCTBA /AJIsi aBTOMAaTHYECKOTO KOHTPOJISI TEMIIEpPaTyphbl
OOBEKTOB.

22. Pa3paboTka ycTpoiCcTBa A1 KaNleIbHOTO MOJIMBA PACTCHHUA HA TPSIKE.

23. Pa3zpaboTka ycTpOHCTBa aBTOMAaTUYECKOTO PEryITHMPOBAHMS TEMIIEPATYPhl

BO3/lyXa B IOMEIICHUH.

24. Pa3zpaboTKka ycTpOHCTBA AJIi aBTOMATUYECKOTO KOHTPOJIS BIaKHOCTH TPYHTA

B TETUTHIIC JIJIS1 BEIpANTUBAHUS TPHOOB.

©ooNGA
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[Tpumep TUIMOBBIX 3a/1a4 JUIsl TEKYIIETO KOHTPOJISl 3HAHUN 00y4YaroIInXCs:

Ilo pa3zneny 2 «/[Bouunas cuctema cuuciaeHus. OCHOBBI JIOTUKU U IOCTPOECHUS
aJIrOpUTMa»

Teme 4. JIBonuHas CHCTEMa CUHMCICHHS

[TpakTuueckoe 3ansatue Ne 1. J[BonuHasi cuctemMa CUHUCIICHUS.

3apauva 1. [lepeBenure yncno 1910 B ABOMYHYIO CUCTEMY CUHCIICHUS.

3amaua 2. Halinure cymmy 11101012 m 101101 1,. OTBeT npenctaBuTh B

JIBOUYHOU CUCTEME.

[Ipumep nepeyHs BOIPOCOB Il YCTHOT'O OIIPOCa CTYACHTOB I TEKYILETO

KOHTPOJISI 3HAHUM 00yYaronnuxcs:

Ilo pa3neay 5 «Knaccudukauus u cTpykTypa MUKPOKOHTPOJIIEPOB.

[IporpammHuoe obecriedeHue st MUKPOKOHTPOJIIEPOB»

Teme 9. IIporpammHoe obGecriedeHue At MUKPOKOHTPOJUIEPOB

[Ipaktnueckue 3ansatus Ne7, Ne 8. [IpumMepsl cocTaBieHuUs: IPOTPaMM IS
3arpy3Ku B MUKPOKOHTPOJIJIEP B COOTBETCTBUU C 33 JaHHBIM aJITOPUTMOM.

KoHTponbHBIE BOITPOCH K YCTHOMY OIIPOCY

1. JlaiiTe onpeesieHue MUKPOKOHTPOJLIEPA.

2. KakoBo Ha3HaueHWe MUKPOKOHTpoOJIIepa?

3. Kakue cymiecTByIOT BBl MUKPOKOHTPOJUIEPOB?

4. Kakue ycTpoicTBa BXOAST B MUKPOKOHTPOJLIEp?

5. KakoBbl 0COOEHHOCTH apXUTEKTYPhl MUKPOKOHTPOJIIIEPOB?

6. Kakue BUIbI IMH CYIIECTBYIOT B B MUKPOKOHTpOJIepe?

7. Kak opranusyior naMsatb B MUKPOKOHTpoJiepe?

8. Kakue BUIbI TaMATH €CTh B MUKPOKOHTpOJLIEpe?

9. Kakue 0coO€HHOCTH OpraHU3aIliy MaMsITH B MUKPOKOHTpOJIepax?

10. Yro Takoe npsMou JOCTYN K MaMITH M KaK OH OPTaHU3yeTCs?

11. Kakue QpyHKIIMU BBITIOJHSIOT TEXHUYECKOE U MPOTPAMMHOE
oOecrieueHus: BMUKPOIPOIECCOPHOI cucteme?

12. Tlo kakuM (QyHKIIMOHATBHBIM TPYIIIaM MOKHO KJIacCU(PUIIUPOBATh
KOMaH bl MUKPOKOHTpOJIIepa?

13. Kakoii (hopmaT MoKeT uMeTh KoMaHa?

14. Kak onpenenuTh BpeMs BHINOJIHEHUS KOMAaHIbI?

IlepeyeHb BOMPOCOB, BHIHOCUMBIX Ha MTPOMEKYTOUHYIO aTTECTAlUIO (3a4ET):

KakoBo Ha3HaueHHE MUKPOKOHTPOIIIIEPA, U KaKHe y HETO (yHKITUHN ?

Yro Takoe wHpOpMaIms?

Kakue cymecTByroT cpeacTBa nepegayu nHdopmamnumn?

Kak nepeBecTu 4nciio U3 IBOMYHON CUCTEMBI B ICCITUYHYIO CUCTEMY U
00paTHO?

5. Kakwue marematuueckue onepaiuu peannsyet npoueccop? Kak
OpPraHMW30BaHO BHIYMTAHUE YEPE3 CI0KEHUE C UCIOIB30BAHUEM OOPATHOTO

~owdE
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20.
21.

22,

23.

24,
25.
26.
217,
28.

29.

30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40,

koma?
Uto Takoe BRIYMCIUTENbHAS MallIMHA ThrOpUHra?

[Topsigox 3amonHenus Tabauil ICTUHHOCTH AieMeHTOB «I», « TNy, «HE»?
Kakune nornueckue oneparuu BeIONHAIOT dneMeHTsl U-HE, NJIN-HE»?
Yro Takoe anredpa JOTMKH U KaKOBbI €€ OCHOBHBIE (POPMYJIbI?

. Kak paboTaeT cueTHbII TpUITEP U KaKyO (PYHKIIMIO OH peanu3yeT B

MUKPOIIPOLECCOPHON cucTteMe?

. Kakue snemMeHTsl BKIIOYAET PErUCTP U KaKUE ONEepalii OH PEaIU3yIoT?
. KakoBa 3aBUCUMOCTb MEX]1y BXOJIaMH M BeIXOJaMu Jentudparopa?

. Kak paboraer cymmarop?

. M3 xakux gacTed COCTOUT MaIlIMHHAsI KOMaH/1a?

. UTo Takoe akKyMyJIsITOp Ipolieccopa U ero Ha3HaueHue?

. Uto Takoe onepaHj KOMaHbl U €ro cojJiepkanue?

. Haznauenwue tpurrepa B npoueccope?

. Haznauenwue mudparopa B npoueccope?
. KakoBo Ha3HaueHHE U B3aUMOJICHCTBUE TEXHUKH, TPOTPAMMBI U

uHdopmanmu B8 9BM?

Uto Takoe anroputMm? Kakue CyiecTBYIOT BUAbl AJITOPUTMOB?
Kakue ¢pyHKIMM BBITIOJHIIOT TEXHUUECKOE U MPOTPAMMHOE
oOecrieueHus: BMUKPOIPOIECCOPHOI cucteme?

Kakue pyHkironansHbie yCTpONCTBA COACPKUT
MUKPOIPOLECCOPHAs cuctema?

Kaxk cBs3aHbl Mex 1y cOO0H OCHOBHBIC YCTPOMCTBA B
MUKPOIPOLECCOpPHOMcUcTEME?

Kaxkue ¢pyHKIMu peanusyer yCTpOHCTBO yrpaBieHus B mpoieccope?
Ha3naueHue muHbI agpeca U MIUHBI TaHHBIX B IIpolieccope?

UYTto Takoe mpoueccop, ero Ha3HaYEHUE U CTPYKTypa?

UT0 TakOo€ MUKPOIPOLIECCOPHAs cucTeMa?

Kakue ¢yHKIMU BBITONHIET apu(METUKO-TOTUIECKOE YCTPOHUCTBO
U KaKOHO CBSI3aHO C pETrUCTpaMu Impoueccopa?

UYro o0111ero ¥ B 4eM OTIUYHE APXUTEKTYP MUKPOIIPOIIECCOPHOM
cuctemMbl U MUKpokoHTpoJsuiepa (MK)?

Kakue ycTpoiicTBa BXOAST B MUKPOKOHTPOJLIEP?

KakxoBbl 0COOEHHOCTH apXUTEKTYPHl MUKPOKOHTPOJLIEPOB?

Kakue BuabI MaMsTH CYIIECTBYIOT B MUKPOIIPOLIECCOPHOU cucTeme?
KakoBa cTpykTypa OCHOBHO# maMsTU B MUKPOIIPOLIECCOPHOU cucteme?
Kaxune ocobeHHOCTH OpraHu3auy MaMsTH B MUKPOKOHTPOJIIepax?
Kakue cymiecTByroT BUIbI apecaiuu ONnepaHa0B KOMaH?

Kak mogkirodaroTcsi BHEIIHUE YCTPONUCTBA K MUKPOIIPOIIECCOPHOM cucteme?
UTto Takoe npepriBaHKE B MUKPOIIPOIIECCOPHOU cucTeme?

Uto Takoe npsiMOM JOCTYI K NaMATH U KaK OH OPraHu3yeTcs?

Kak oprann3yrot naMste B MUKPOKOHTpOJLIIEpE?

KakoBsI 3Tansl npOEKTUPOBAHUS MUKPOITPOLECCOPHBIX CUCTEM ?
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6.2. Onucanue nokasareJieil U KpUTepHeB KOHTPOJIAA YCIIeBaeMOCTH, ONIMCAHHE
LIKAJI OleHUBAHUS

JIig oueHKH 3HAHWM, YMEHUH, HaBBIKOB U (OPMHUPOBAHUS KOMIIETEHIIMH I10
TUCLIUIUINHE «OCHOBBI MUKPOIIPOLECCOPHOU TEXHUKN IIPUMEHSETCS
TPAAULMOHHASA CUCTEMa KOHTPOJISA U OLICHKU YCIIEBAEMOCTH CTYIE€HTOB.

[Ipy ncnosb30BaHUM TPAAULUMOHHON CUCTEMBI KOHTPOJISI M OLIEHKHU
YCIIEBAEMOCTH CTYACHTOB KPUTEPUU BBICTABIICHUS OLIEHOK I10 CUCTEME «3a4eT»,
«He3aueTy MpescTaBiIeHbl B Tabaule 7.

Tabnuua 7
KpuTepuu onieHNBaHNus pe3yJbTATOB 00yUeHHsI (3a4eTa)
Ouenka Kpurtepuu oneHnBanus
«3aver» 3a4eT 3aCIIYKUBAET CTYACHT, OCBOMBILHI 3HAHUS, YMEHUS,

KOMIIETEHIIMHN U TEOPETHUECKU MaTepuai 6e3 npo0enos;
BBITIOJIHUBIINM BCe 3a/1aHusl, IPEIYCMOTPEHHbIE YU€OHBIM IUIAHOM Ha
BBICOKOM Kaue€CTBEHHOM YPOBHE; MPAKTHYECKUE HABBIKH
poQeccoHaAIbHOTO MPUMEHEHHUS! OCBOEHHBIX 3HAaHUN C(hOPMHUPOBAHBI.
KommnereHuuu, 3akperi€HHbIE 3a TUCIUIUIMHON, ¢(pOPMHUPOBAHBI HA
YPOBHE — BHICOKUH.

«He3a4eT» He3ayeT 3aciyXMBaeT CTYACHT, HE OCBOMBIIMI 3HaHUS, YMEHUS,
KOMIIETEHIIMM M TEOpETHUYECKUH MaTepuan, ydeOHble 3aJaHus He
BBITIOJIHUII, TPAKTHUUECKHUE HABBIKK HE CPOPMHUPOBAHBI.

KomnereHnum, 3akperyi€HHbIe 33 JUCHUILIMHON, He ¢)OPMHPOBAHBI.

7. YueOHO-MeTOoAN4YeCKOoe 1 MH(POPMALIMOHHOE o0ecTiedeHue TN CIIUITHHbI

7.1 OcHOBHAas JUTEpaTypa
1. Oropoanuko, M.H. MukpomnporneccopHas texHuka: BBefaenue B Cortex-M3:
[OnexTpoHHBIN pecypc] yuebHOoe mocobue st By3oB / M. H. OropomHukos. -
OnekTpoH. naH. — M.: FOpaiir, 2021. — 116 c. - (Beiciee o6pa3zoBanue). —
Pexxum nocryna: URL:https://urait.ru/bcode/453337
2. CmupnoB, FO.A TexHuueckue cpencrBa aBTOMATH3allMM U YIPAaBICHUS
[OnekTponnbii pecypc] yueOnuk / FO. A. CmupHoB. - 4-¢ m3a. crep. — CaHKT-
[leTebypr: Jlanp, 2021. — 456 c. —
Pexum moctyna: URL:https://e.lanbook.com/book/174286

7.2 JlonoiHUTEJIbHAS JIUTEPATypa

1. ApectoB, K.A.OCHOBBI 3JEKTPOHUKH M MHUKPOIPOLECCOPHOU TEXHUKHU.
yaebHoe mocooue [Tekcr] / K. A. ApectoB. — M.: Komoc, 2001. —216 c.

2. T'yces, B.I'. DnexTpoHnKa 1 MUKPOIIPOIIECCOpHAst TeXHUKA [ TekcT]: yaeOHuK/
B.I'. I'yceB. — 3-¢ uzn., mepepad. u gom. — M.: Beicm. mk., 2005. — 790 c.

3. ®enopenko, B.®. [ludpoBoe cenbckoe X035HUCTBO: COCTOSTHUE U TMEPCIIEKTUBBI
pasButus [Tekcr]: HayuHoe m3mpanue / B.®. denopenko B.®., H.I1. Mumypos, J1.C.
bynrakun, B.A. INonprsankun, N.I'. T'onybeB — M.: ®I'BHY «Pocundopmarporex».
2019. - 314 c.

7.3 HopMaTUBHBbIE IPABOBbIE AKTHI

25


https://urait.ru/bcode/453337
https://e.lanbook.com/book/174286
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG&Z21ID&I21DBN=GKNIGI&P21DBN=GKNIGI&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%90%D1%80%D0%B5%D1%81%D1%82%D0%BE%D0%B2%2C%20%D0%90%D1%80%D0%B5%D1%81%D1%82%D0%BE%D0%B2%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87

1. MunucrepctBo o6Opa3oBanusi Poccuiickoit ®Denepauuu [Ipukaz «O6
yTBepkaeHun llopsnka opraHu3alMud M OCYHIECTBIEHHS 00pa3oBaTEIbHOU
NESATENbHOCTH IO 00pa30BaTeNbHBIM IpOrpaMMaM BBICIIETO OOpa3oBaHUS —

porpaMmmMam OakanaBpuara, porpaMmmMam CHEIHAJINTETA, nporpaMmam
maructpaTypb» Ne 245 ot 06.04.2021r.
2. ®enepanbhblii 3aK0H 0T 02.12.2019 No403-®3 «O BHeceHun uzmeneHui B O3

«O0 ob6pazoBanuu B Poccuiickoit deaepannn» U OTAEIbHbIE 3aKOHOIATEIbHbBIE aKThI
PDy.

3. ®denepanbHbIi  TOCYJAPCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPT BBICHIETO
oOpazoBanus 1o HamnpasieHuto 35.03.06 ArpounxeHepus (ypoBeHb OakajiaBpuaTa)
Ne 813 o1 23.08.2017 r.

4. I'OCT 2.755-87 ECKJ. OOo3HaueHusi ycCIOBHblE TIpaduueckue B
AIEKTPUUECKHUX CXeMaX. Y CTPOMCTBA KOMMYTAIIMOHHbBIE U KOHTAKTHbIE COSTUHEHUS.
5. I'OCT 2.755-87 ECK/. OGOGo3HaueHusi yclIOBHble TIpaduueckue B
AIEKTPUUECKUX CXeMaX. Y CTPOMCTBA KOMMYTAIIMOHHbBIE U KOHTAKTHbIE COCTUHEHUSI.

6. I'OCT 2.759-82. O6Go3HaueHus yciI0BHBIE rpad)UuecKue B cXeMax. DJIeMEHTHI
AHAJIOTOBOM TEXHUKHU.
7. [TpaBuia ycTpoicTBa 3JIEKTPOYCTAaHOBOK [ TeKCT]: BCe NEHCTBYIOIIUE pa3eibl

[1YD2-6 u [1YD-7. 6-e uza. u 7-e uza. — HoBocubupck: Hopmaruka, 2019. — 462 c.

7.4 MeToauyeckne yKa3aHusl, peKOMEHAAIUM U APyrue MaTepuabl K 3aHATHAM

dopmamMu OpraHu3aly y4eOHOro TMpolecca Mo JUCHUIUINHE «OCHOBBI
MUKPOITPOIIECCOPHOM  TEXHHUKHW»  SBISIOTCA JICKIUH, JAaOOpaTopHbIE padoTHI,
NpaKTUYECKUE 3aHATHS, KOHCYJIbTAIIMH, CaMOCTOSTENIbHAs paboTa CTYACHTOB.
Jleknuyu W TIPaKTHYECKHE 3aHSITHSA MPOBOASATCS B rpymnmax. JlabopaTtopHbsie paboThI
HpOBOIATCS B monarpynmnax. [lo Kypcy mpeaycMOTPEHO BBITIOJHEHUE KOHTPOJIBHON
paboTHI.
Ha nexmusx wm3maraeTcsi TEOpETHUECKUN Marepual, jJabopaTopHbie pabOTHl U
MPAKTUYECKUE 3aHATHS TMPOBOISTCS IS 3aKPETUICHHS] TEOPETUUECCKIX 3HAHUM.

8. [lepeueHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTepHeT?», HEOOXOAUMBIX JISI OCBOCHHS TUCIHUILINHBI

B ydueOHOM mporiecce peKOMEHIYeTCS HMCIOIb30BaTh CIEAYIONIEee MPOTrpaMMHOE
obecrreucnue: Mathcad, Matlab, KOMITAC, OwenlLogic, SimIinTech, AutoCad, Mi-
crosoft Power Point, Miro, Kahoot, Mentimeter, Pictochart , Zoom u ap., UaTtepHer,
AIIEKTPOHHBIE PECYPChl TEXHHUECKUX OMOIMOTEK, a TAK)KE HHTEPHET-PECYPCHI:

1.http://www.kodges.ru/  (TekcTbl ~ KHUT IO  3JCKTPOTCXHUYCCKUM
JTUCIMILTAHAM) - OTKPBITBIN JTOCTYII;

2.http://wwwe.electrolibrary.info  (s;mexTpoHHass  3JIEKTpOTEXHUYECCKAs
OM0OIMOTEKA) - OTKPBITHIN JOCTYIL.
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3. http://rucont.ru (Haumonanwublii nudpoBOil pecypc) - OTKPBITHIN
TOCTYTI.

4.

http://www.rsl.ru

(opurmanbHbIN

OMOIMOTEKN) — OTKPBITHIN JOCTYII;

5.

http:// cnshb.ru (LlenTpansHas Hay4dHas

OuOIMOTEKA) - OTKPBITHIN JOCTYII.
6. Oduumaneupiii caiit pyopuku «OOpazoBanue» wmynbtunopraia KM.ru. —
Pexum moctyna: http://student.km.ru/ (oTkpbITBIH TOCTYII).

7.

LlenTpanbHas

Hay4Has

oubnnoreka

M.

www.library.timacad.ru/ (oTKpbITBIH AOCTYII).

CaT POCCUUCKOU

H.!A.

roCyAapCTBEHHOU

CEJILCKOXO03SIMCTBEHHAS

KenesnoBa

8. ®denepanbHoe xpanwiuine «Exaunas kosmiekius nu@poBbIX 00pa3oBaTEbHBIX

pecypcoBy http://school-collection.edu.ru/ (oTKpbITBIH JOCTYII).

9. https://psytests.org/ig/shtur/shturA-run.htmil;
10. https://portal.timacad.ru
11. https://onlinetestpad.com/uku3wofnx5ydi
12. https://cyberleninka.ru/

13. https://www.studmed.ru/

14. https://www.mentimeter.com/

9. [lepeueHb NPOrpaMMHOro odecnedeHusi 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM
Tabmuma 9
IlepeyeHb MPOrPaAMMHOI0 00ecIedeHHsI
Ne HaunMeHoBanune HaumenoBanue Tun ABTOp T'on
n/n pasjaesa yueOHoi MPOrpamMmmbl MpPOrpamMmbl pa3pabo
AMCIHUTIIHHBI TKH
(MoyJis1)
Pazpen 1. O0mue Microsoft Word |Odopmurenbckas Microsoft 2016
CBEICHHUS O Microsoft Excel |Pacuernas, cocrasienne | Microsoft 2016
1. |MuKpompoIieccopax TAOJHUI] ¥ JHarpaMM
[Ipe3enTanus
Power Point Microsoft 2016
Paznen 2. JlBonunas Microsoft Word | Odopmutenbckas Microsoft 2016
CUCTEMA CYUCIICHHUS. Microsoft Excel |Pacuernas, cocrasienue | Microsoft 2016
OCHOBBI JIOTHKH H TAOJHUI] ¥ JHarpaMM
o |TmOCTpOCHHS anropuTMa Power Point Ipe3enTarus Microsoft 2016
' [Iporpamma ist
Mentimeter 00paTHOI CBA3U B 2014
peXHMe peabHOTO
BpPEMEHHU
Paznen 3. TunoBkle Microsoft Word | OdopmuTtesnbckast Microsoft 2016
y3IIBI ¥ YCTpOiiCcTBa Microsoft Excel |Pacuernas, cocraBnenue | Microsoft 2016
MHUKPOIIPOIIECCOPOB H TAOJHUI] ¥ JHarpaMM
3 MUKpo-OBM Power Point [Npe3enTarnus Microsoft 2016
' IIporpamma [uis
Mentimeter 00paTHO CBS3U B 2014
peXHMe peabHOTO
BpPEMECHHU
4. |Paznen 4. Ilpunnun Microsoft Word | Odgopmurennckas Microsoft 2016
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(bYHKIIMOHHPOBAHHS Microsoft Excel |Pacuernasi, coctaBnenue |  Microsoft 2016
MHKpOIpoIeCcopa TaOJIHI] U AUarpaMmm
Power Point [Ipe3enrarus Microsoft 2016
[Iporpamma [uis
Mentimeter 00paTHO#1 CBSI3U B 2014
PEKUME peabHOTO
BPEMEHU
Paznen 5. Microsoft Word | Odopmurenbckas Microsoft 2016
Kraccudukarms n Microsoft Excel |Pacuernasi, coctaBnenue |  Microsoft 2016
CTPYKTYypa Ta0JIHI] U IUarpaMmm
5 | MMKPOKOHTPOJIIEPOB. Power Point [Mpe3enTarust Microsoft 2016
" |IIporpammHOe [Iporpamma muis
obecrieueHue st Mentimeter 00paTHO¥ CBsI3U B 2014
MHUKPOKOHTPOJLIEPOB PEKUME peabHOTO
BPEMEHU
10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM ISt
OCYIIECTBJICHHS] 00pa30BaTEILHOIO MPOIECca MO JTUCIUILUIMHE
Tabmuna 10
Cgenennsi 00 00eCreYeHHOCTH CIENHATU3UPOBAHHBIMY Ay M TOPUSIMH,
KaOMHeTaMH, Ja00paTOpUAMHU
HauMeHoBanune cneuua.m)m)lx*
NOMeIeHU ¥ MOMeIeHu 1151 OCHALLIEHHOCTD CHEIHAJLHBIX IOMEIeHu 1
CaMOCTOSITEJIbHOM padoThI (Ne yueOHOro MOMeIlleHUH /15l CAMOCTOATEILHOM padoThI**
Kopmyca, Ne ayIuTOPHH)
1 2
Kopmyc Ne 24, aymuropust Ne 304 KommnbroTepHslii Kitace:

11 KOMIIBIOTEPOB ¢ UHBEHTAPHBIMH HOMEPAMHU:
1) 210134000002649
2) 210134000003202
3) 210134000003200
4) 210134000002928
5) 210134000003201
6) 210134000003204
7) 210134000003208
8) 210134000003206
9) 210134000003203
10) 210134000003207
11) 210134000003205

LlenTpanpHas HayuHas OMOTUOTEKA UMEHH
H.N. Xenesnopa PITAY-MCXA nMmenu
K.A. Tumupssesa, Bkiaroqaromas 9
YUTAIBHBIX 3aJI0B (B TOM YHUCIIE 5
KOMITbIOTEPU3UPOBAHHBIX),
OpPraHU30BAHHBIX [0 MPUHIIUITY OTKPHITOTO
noctymna u ocHameHHbIx Wi-Fi, aTepHEeT -
JOCTYIIOM

Oomexutne Ne 4, No5 1 Ne 11 KomHaTe!
JUISL CAMOTIOATOTOBKH
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11. Meroanuyeckue peKOMEHAAUMH 00YYAKOIIMMCSH 110 OCBOCHUIO TUCIHUILINHBI

B yuebHoM kypce «OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKMU MO HAMPABICHUIO
noarotoBku 35.03.06 ArpouHkeHepusi, HaMpPaBICHHOCTh DJIEKTPOOOOPYIOBaHHUE U
ANEKTPOTEXHOJIOTUM CTYACHTHI MOJYyYaloT 3HaHUsI 00 OCHOBaX MHUKPOIPOIIECCOPHOM
TEXHUKHM U COBPEMEHHBIX HAyYHBIX PEUICHUSX, HCIOJIb3yEeMbIX MpHU pa3pabOTKe
ANIEKTPOHHBIX CUCTEM U YCTpOMCTB. [lonmyueHHble 3HAHUS HEOOXOAUMBI CTYJICHTY
JUISl yCTICITHOM pabOoThl Ha MPOU3BOCTBE MO HAMPABICHUIO MOATOTOBKU

OO0pa3oBaTesbHBIN MpOLIECC MO JUCUUIUIMHE OPraHU30BaH B (popme ydeOHbIX
3aHATUN (KOHTakTHas paboTa (ayIUTOPHOM M BHEAYAUTOPHON) OOYYAIOIIMXCS C
npernojaBaTeeM U caMOCTOsiITelIbHas paboTa oOydaronuxcsi). Y4eOHbIe 3aHSATHUS
NpEACTaBICHbl CICAYIOIMIMMU BHJAAMH M TMPOBEJICHHEM TEKYIIEro KOHTPOJIS
yCIIEBA€MOCTH:

JIEKIMH (3aHSATHS JICKIIMOHHOTO TUTIA);

MPaKTUYECKUE 3aHATHUS,;

WHIMBU]TyaJbHbIE KOHCYJIbTallH u UHBIE  y4eOHBIC 3aHATUS,
peyCMaTPUBAIOIINE UHANBUIYATBHYIO Pa0OTY MIpenogaBatesis ¢ 00yJaroumcs;

caMoCTosATeNbHasl paboTa 00yJaroInXcs;

3aHSTUS UHBIX BUJIOB.

Ha y4eOHBIX 3aHATHSAX O0OydarolIuecs BBHINOJHSIIOT —3alJIAHUPOBAHHBIC
HACTOSIIEH MPOrpaMMON OTJEIbHbIE BUABI YUEOHBIX Pa0OT, B TOM YHCIE OTIAEIbHBIX
AJIIEMEHTOB paboT, CBA3aHHBIX C OyayIel MPoPEeCCHOHATLHOMN JAESITEIbHOCTHIO.

Meronuueckre pEKOMEHJAIMU IS YCHEIIHOTO OCBOGHHUS  CTYJIEHTOM
TUCIUIUIMHBL «OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKMY CBOISATCS K CIEAYIONMIEMY:

1.  AKTUBHO U3y4aTh TEOPETUYECKUN MaTepual, U3JaraeéMblii Ha JeKUUuaXx.
CaMOCTOSITENIbHO TMPOM3BOAUTH PACUETHl DJIIEMEHTOB DJJIEKTPOHHBIX CHCTEM C
UCIIOJIb30BAHUEM  JJIGKTPOHHBIX  TaOJMI,  MaTeMaTHYeCKHUX  IaKETOB U
Moaenupyomux — nporpamMm.  Mcmone3ys — mHGOpMAlMOHHBIE — TEXHOJOTHH,
3HAKOMHUTBCS € COBPEMEHHBIMU MHKPOIIPOIIECCOPAMU U MHUKPOKOHTPOJIJIEPAMH.
Opranu3oBaTh 3JIEKTPOHHOE XpaHWIHIIE WHGOPMAIMK MO CBOCH CHEIMATBbHOCTH U
3aHOCHTH TyJ1a COOpaHHYIO0 HH(POPMAIIMIO U BHIMIOJHEHHBIE PAOOTHI.

2. Ha mpakmuueckux 3aHsaTHsAX 0OJYMaHHO BBINIOJHATH 3aJIaHUS,
CaMOCTOSITEIbHO TPOU3BOJUTH PACUEThI, AHATU3UPOBATH MMOJTYYECHHBIE PE3YJIbTATHI.

3. Camocmoamenvnana paboma cmyoeHmog TpPEANonaraeT MmpopadoTKy
JEKIIMOHHOTO Marepuania, TMOJATOTOBKY K CaMOCTOSATEIbHBIM paboTaM  TIO
PEKOMEHAYEeMOW  JIUTepaTtype,  M3YYEHHUE  JIONMOJHUTENBHON  JUTEPATYpHI,
JOTIOJIHUTENIBHOE KOHCHEKTHPOBAHUE HEKOTOPBIX pa3liesioB Kypca, MOATOTOBKY
JIOKJIAJIOB M COOOIICHWH Ha CEeKIUU CTyJEeHYECKON HaydyHOW KOoH(pepeHnH,
BBITIOJTHCHHUE JJOMAIITHETO 3a7aHusl (KOHTPOJIBHON paboThI).

I[Ipu camocrosiTenbHOM paboTe CleIyeT pPEKOMEHJ0BaTh CTYyIEHTaM
MCITIOJIB30BaTh AJIEKTPOHHBIE YIeOHBIE TTOCOOUSI.

KypcoBy1o pabdoTy BBINOJHITEH MOCIEIOBATEIbHO U CUCTEMATUUECKHU IO MEpe
M3YUYEHUSI COOTBETCTBYIOUIEIO pa3lesia JUCUUIUIMHBL. [Ipy  BO3HUKHOBEHUHU
TPYAHOCTEH clielyeT o0palaThes K MPenogaBaTeto.

PerynsipHo moceimarb TeMaTU4E€CKUE BBICTABKH, HANPUMEp, « ArporpoamManiy,
«30J10Tast 0OCEHbY, «INEKTPOo 20..» U 1p.
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Buabl u gpopMbl 0TPA00TKH NPONYIIEHHBIX 3AHATHI

CryaeHT, OpONyCTHBLIMI JIEKUMOHHOE 3aHsITHE, O00s3aH CaMOCTOSTENIbHO
npopaboTaTh MNPONYLIEHHYIO TEMY M OTBETUTh B YCTHOM (popmMe Ha BOMNPOCHI,
3a/1aBacMble NIPENOIABATEIEM 10 TEME JICKLIHH.

CryaeHT, NpONyCTUBIIMM NPAKTUYECKOE 3aHATHUE O00S3aH CaMOCTOSITENIbHO
npopadboTaTh MPOMYUIEHHYIO TEMY, PEIIUTh 3aJa4d U OTBETUTh B YCTHOU (opme Ha
BOITPOCHI, 3aJ]aBa€MbI€ MPENOJABATENIEM 10 TEME IPAKTUYECKOTO 3aHIATHS.

12. MeToanueckne peKOMeHIallMU MPenoAaBaTe/siM M0 OPraHnu3aluu
00yueHHUs MO JUCUMUILUIUHE

dopmamu opra"uzanuu ydyeOHOro mpoiiecca Mo aucuuruinae «OCHOBBI
MUKPOMIPOIIECCOPHOM  TEXHUKH», COIVIACHO CTPYKTYpe, SBJISIOTCS  JIEKIIUH,
MPaKTUYECKUE 3aHATHUS, KOHCYJbTAIIMU U CAMOCTOSITEIbHAS pa0oTa CTY/ICHTOB.

Urenne DKM OCYIIECTBISICTCS B ayJIUTOPHUH, OOOPYAOBAHHOM armapaTypoi
JUISl KOMITBIOTEPHOM MPE3EHTAllMM W BBIXOJIOM B MHTEpHET. Ha jexuusax mznaraercs
TEOPETHYECCKUNM MaTepuai: HaéTcsl OIlEHKA POJIU AUCIUILIMHBI B Y4eOHOM mpoliecce,
paccMaTpuBalOTCs OCHOBHBIEC TOHSTUSI U OmNpejeeHusl. PaccmMaTpuBaloTcsi BOIIPOCHI
YCTPOICTBA MHUKPOIPOILIECCOPOB, HX KiIaccuPUKalusg U NPUHIUI PabOTHI.
WznaraeTcss MOpSIOK TOCTPOCHHUS anroputma. UTeHue JeKIHUil 1ernecooopasHo
CONPOBOXKJATh JEMOHCTpAIlMEN NpPe3eHTalil, BUACOKIUNOB W T.I. s 3TOoro B
JEKIUOHHOMN ayJIUTOPUN PEKOMEHIYETCSI UMETh MPOEKIIMOHHOE 000pYyAOBaHHUE U T.II.

[IpakTrueckue 3aHATHS IPOBOAATCS B BUJIE YCTHOTO OIpOCa, PEMICHUS 3a1a4 U
COCTaBJIEHUIO MpOrpaMM JUisl 3arpy3Kd B MUKPOKOHTPOJUIEp B COOTBETCTBUHU C
3aIaHHBIM aJITOPUTMOM.

3aHATHS 11e71ecO00pa3HO MPOBOAUTh B MHTEPAKTUBHOUN (opme. DPheKTuBHO
Opu STOM UCIOJIb30BaTh HMeEmoIeecs Ha Kadenpe MporpaMmMHOe obecreueHue.
[IpenogaBarenb OLEHUBAET OTBETHI U MPOBOJUT UX aHAIU3.

Hcnonp3oBaHne KOMIBIOTEPHOM TEXHUKH MOAPA3yMEBAET MPUMEHEHUE
MIPOrpaMMHOT0 00€CTIEYeHUsI U CIIEHUANIbHBIX TPOTpaMM JJI ayJUTOPHOTO 00yUYEHHUS
U CaMOCTOSITENIbHOTO HM3Y4YEHHUS! OTIEIbHBIX pa3/lesoB AUCHUIUIMHBL. [l 3Toro
Kagenape  ciemyeT — oOeCHeYMTbh  MPEUMYIIECTBEHHO  CepTU(DHUIIMPOBAHHOE
mporpaMmHoe obecrnieuenne s Bcex popm 3anaruii mo aucummuinae. [lo Hanbonee
CIOKHBIM TE€MaM M BO3HHUKIIMM IMPU 3TOM BOMNPOCAM, HAa MPAKTUYECKOM 3aHATHU
MOTYT OBITh TPOBEAEHBI COOECETOBaHUS U KOHCYJIbTAIINH.

JI1s1 yCHemHoro ayIuTOPHOIO U CaMOCTOSTEIIbHOIO M3YUYEeHUs] JUCIUIUIMHBI Ha
3aHATHUAX 11eJ1ec000pa3HO MH(POPMHUPOBATh CTYIEHTOB O HAJIMYMU U BO3MOKHOCTHU
MCITIOJTb30BAHUS PA3JIMYHBIX OTPACIECBBIX 0a3 MaHHBIX, WH(OPMAIIMOHHO-CITPABOYHBIX
M TIOMCKOBBIX PECypCOB IO CpEACTBAaM MEXaHM3AIHMH, dSIEKTPUPUKAIUN |
aBTOMATHU3AIIMHU TEXHOJIOTHYECKUX MPOIECCOB.

PexomenayeTcst mocelieHne TeMaTHYECKUX U arporpOMBIIIIEHHBIX BBICTABOK C
MOCJICAYIOIIEH TPYIIOBOM TUCKYCCHUEH T10 pe3yibTaTaM MOCCIICHUS.
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PEIIEH3UA

Ha padouyr nporpammy aucuMivinabl b1.0.39 «OcHoBBI
MukpomnpoueccopHoii texuuku » OITIOII BO no nanpasienuro 35.03.06 —
«ATpOUHXKEHEPHUs» U HAMPABICHHOCTH: «JIEKTPOOOOPYyA0BaHUE U
AJEKTPOTEXHOJIOTUN» (KBajJu(uKanus BHIIYCKHUKA —0aKajaBp)
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3arunaitioseiM Biaagumupom Uabnuyom, npodeccopom kadeaps
AIEKTPOCHAOXKEHUS U SJIEKTPOTEXHUKM UMEHHU akagemuka M. A.byn3ko HHCTUTYTA
MexaHUKH U 3HepreTuku uMm. B.IL ['opsukuaa @®I'BOY BO PI'AY - MCXA umenun
K.A. TumupsizeBa, A.T.H. (J1a7ee MO TEKCTY PEIEH3EHT), MPOBEICHA PEIICH3US
paboueit mporpaMMbl JUCHUIUTMHBI «OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKH »
OIIOII BO no namnpasnenuto 35.03.06 — « ArpouHkeHepus» U HaPaBICHHOCTH
«DIEKTPOOOOPYAOBAHUE H IEKTPOTEXHOJOTUUY (MPHUKJIATHOIM OaKaJaBpuUAar)
paspaborannoii B PI'BOY BO «Poccuiickuii rocyjapcTBEHHBIN ar papHbIii
yausepcuteT — MCXA umenu K. A. TumupsizeBa», Ha kadeape aBTOMaTU3aLUN U
poOOTH3aIMU TEXHOJIOTMYECKUX MpolieccoB MMeHu akageMuka M. @. bopoauna
(PazpaboTunk — Anammn J[.B., crapmuii npemnogaBares)

PaccmoTpeB npecTaBiaeHHbIE HA PELIEH3UIO0 MATEPUAIIbI, PELIEH3EHT MPHUILET K
CJIEAYIOIINM BBIBOJIAM:

1. llpenwsBnennas paboyast mporpaMmma AUCHUIUIUHBI « OCHOBBI

MHKpPOIIPOLIECCOPHON TEXHUKH » (nasnee no Tekcty IIporpamma) coomeemcmeyem

tpeboBanusam OI'OC BO no nanpapienuto «Arpounxkenepus» — «35.03.06 ».

[Iporpamma codepoicum Bce OCHOBHBIC Pa3ielibl, coomseemcmeayem TpeOOBaHUSIM K
HOPMATHUBHO-METOIUYECKUM JOKYMEHTaM.

2. lIpencraBnennas B [Iporpamme akmyanshocms yaeOHON TUCIUIUIMHBI B
pamkax peanuzainuu OIIOIT BO ue noonesicum comnenuo — TUCIUATLIHA
OTHOCHUTCS K 00s13aTeIbHON YacTh yueOHoro miana — b1.

3. [Ipeacrasnennsie B [Iporpamme yenu TUCUUTIITUHBL COOMBEMCMEYIOM
tpeboBanusimM ®I'OC BO nanpaBnenus «Arpourkerepus» 35.03.06 .

4. B cootBeTcTBUU ¢ [Iporpammoii 3a qucuumnianHon «OCHOBBI
MUKPOTPOIECCOPHON TEXHUKH » 3aKPEIJICHO 3 KOMIIETEHIIUU U TATh UX
MHAUKATOPOB. Jucuuiimaa «OCHOBbI MUKPONPOLECCOPHON TEXHUKH » U

npencrapnennas [Iporpamma cnocobna peanusogans ux B 00bSIBICHHBIX
TpeOOBaAHUSX.

5. Pe3ynomamot o0yuenusn, npeacraBieHubie B [I[porpaMme B KaTeropusx 3HaTh,
YMETh, BIAJIETh coomgemcmayom cuenuduke 1 CoAep KaHui0 TUCIUIUIUHBI U

aeMOHCI’I’lDuDViOWl B03MOIHCHOCHTb TTIOJTYUCHHUA 3ad4BJICHHBIX PC3YJILTATOB.

6. OOmas Tpy10éMKOCTh TUCIUIUTHHBI «OCHOBBI MUKPOIPOIECCOPHOii
TeXHUKH » COCTaBIsICT 6 3a4€THBIX eAMHUIIBI (216 gacoB).

7. Nadopmarust 0 B3aMMOCBSI3M M3Y4aeMbIX JUCITUIUIMH M BOTIPOCAM UCKITIOUEHUS
TyOIMpOBaHUS B COJIEPKAHUH JUCIHUIUINH COOmMEemcmayem NeiCTBUTEILHOCTH.

8. Mucnurmmaa «OCHOBBI MEKPOIIPOIIECCOPHON TEXHUKHY B3aUMOCBSI3aHA C
npyrumu auctuminaamu OITOIT BO u YuebHoro miaHa 1o HanpaBieHUIO
«Arpoumxernepus» 35.03.06 u BO3MOXKXHOCTB JyOJIUPOBAHKS B COACPKAHUT
OTCYTCTBYET.
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9. [Ipencrasnennas IporpaMmma npeanosaraeT UCIOJIb30BAHUE COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUM, UCIIOJIB3YEMBIE NPU PEeATU3ALIMH PAa3IUYHbIX

BUJI0B Y4eOHOU paboThl. @OpMBI 00pa30BATENBHBIX TEXHOIOTUI_COOMmEemcmeayom

CHGHI/I(l)I/IKe JUCHUITIIINHBI.

10. Bunpl, conepkanue U TpyJ0EMKOCTh CaMOCTOSITEIbHOM pabOThI CTYICHTOB,
npenacrasiieHHble B [Iporpamme, coomeemcmeyiom TpeOOBAHUAM K MOATOTOBKE

BBITTYCKHUKOB, cofiepxariumcs Bo ®I'OC BO nanpasnenus wugp 35.03.06.
11. TlpencraBnenHsie B mporpamme (popmbl mekyujeil OUEHKH 3HAHUN
coomeemcmeyiom crienupuke AUCIUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

dDOpMa MPOMCIKYTOUYHOTO KOHTPOJIA 3HAHUU CTYACHTOB, IIPCAYCMOTPCHHAA

[Tporpammoii, ocyriecTBisieTcs B (hopMe 3a4eTa U 3alluThl KypcOBOM pabOThI, UTO

coomeemcmeyem CTaTyCy TUCUUIUIMHBI, KaK JUCLMILINHBI 0043aTEIbHON YacTH
yuebHoro wiana — b1 ®I'OC BO, nanpasnenus ¢ «Arpounxenepus» 35.03.06.

1. @opmbl OLEHKM 3HAaHWKM, TpeAcTaBieHHbie B  I[Iporpamme,
coomeemcmeyiom  crielMPuKe AUCHUIUIMHBL W TpeOOBaHUAM K
BBIITYCKHUKAM.
2. YueOHO-MeToAMYeCKoe obecreyeHre JUCIUIUIMHBI IPEACTABICHO:
OCHOBHOUW juTeparypoili — 2  wuctoyHuka (0a30BbIi  y4EOHUK),
JIOTIOTHUTENIBHON JTUTEPaTypol — U3 TpeX HAMMEHOBAaHUN CO CCBUIKOW Ha
ANEKTPOHHBIE pecypchl, WHTepHeT-pecypchl — 14 HUCTOYHHKOB U
coomgemcmeyem TpedoBanusM GI'OC BO nanpasnenus wugp 35.03.06.
3. MarepuanbHO-TEXHUYECKOE OOecCleYeHUue TUCIUTUIMHBI COOTBETCTBYET
cnenuurke TUCHUILTUHB «OCHOBBI MHKPOIIPOLIECCOPHOM TEXHUKU » U
o0OecreynBaeT MCIOJIb30BAHUE COBPEMEHHBIX O0Opa30BaTENbHBIX, B TOM
YHCJIe UHTEPAKTUBHBIX METOJIOB O0YUYECHHUSI.
4. Meroaudeckue PpEKOMEHIAMM  CTYACHTaM HM  METOJUYECKUE
PEKOMEHJAIMU  TperojaBaTesiM [0 OpraHu3aluu  OOy4YeHHUs 10
IUCIUIUIMHE  JAIOT TpEJCTaBiIeHUE O crhenudpuke OOydeHHs TIO0
muciuiuinHe «OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKNY.

OBLIME BbIBObI

Ha ocHOBaHuM NMpPOBEIEHHOW PELIEH3UM MOXHO CIEJaTh 3aKIIOUEHUE, YTO
XapakTep, CTPYKTypa H CcojAep)KaHue padodeil MporpamMMbl TUCHUTIINHBI
«OcHoBbl MuKponpoueccopuoid TexHuku » OIIOII BO no HampaBieHuUro
wugp 35.03.06 - «ATpOUHKEHEPUS» u HaIPaBJICHHOCTH

«JJIeKTPOOOOpPYAOBAHNEe M IEKTPOTEXHOJNOTUM»  (KBamuduUKaImsa
BBITYCKHUKA — OakanaBp), paspaboranHas AxamuubiM J[.B., crapmumm
npenojaBaTeyaeM, COOTBETCTBYET TpeOo-

33



sannam OIOC BO, coBpemennbsiM TpeGoBaHHAM IKOHOMHKH, PhIlKa Tpy/1a H
O3BOJMT 1PH €€ peanu3alun ycrneHo odecneynts (GopMHPOBAHHE 3aiB/ICH-
HBIX KOMITETEH LN,

Peuensent: 3arunaiizios Baagnmup Hiabuy, npodeccop kadeapst aiekrpo-
cHabxeHus 1 MMEeKTPOTeXHHKH HMeHH akagemuka MLA. Byasko uncTuryTa
MEXaHHKH 1 SHepreTHku um. B.I1 l‘opsmm ®IrBOY BO PI'AY - MCXA

umenn K.A. Tumupsizesa, 1.1.H.

~ &habrmmm:
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