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1. Heab aAucHUNINHBI

Llenpto HacToOsIIEH MUCUMIUIMHBI sBIseTCs (OPMHPOBAHUE Y CTYJIEHTOB 3HAHUH 00 OTIaJOYHBIX
CpelCTBaX HEOOXOIUMBIX HpPHU MPOEKTUPOBAHMM MHUKPOIPOLECCOPHBIX CHUCTEM, BBIPAOOTKH YMEHHMH U
HaBBIKOB IIPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CHCTEM Ha 6aze miaTgopmbl Arduino

2. IlepeyeHb IUIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHMs] MO [MCUMILJIMHE, COOTHECEHHBIX € IJIAHHU-
pPYeMbIMH pe3yJIbTATAMM OCBOEHHS 00Pa30BATEIbHOI MPOrpaMMbl

[Ipouiecc u3yyeHus: TUCHUILIMHBI HampaBlieH Ha GopMmupoBanue cieayroumx komnerenuuit OIT BO
Y OBJIAJICHUE CIEAYIOIIMMH pe3yJibTaTaMy 00YYEHUS 1O TUCIUILIAHE:

Ko n vanmenoBauue

Kon n HanmmeHoBaHue

[lepeuenp mIaHUPYEMBIX PE3YJIbTATOB O0YyUEHHUS

KOMIICTCHIIMH UHANKATOPA TOCTHKEHHUS 10 JUCLIUILIMHE
KOMIIETCHIIMH
T1IK-2 Cnocoben | I[1K-2.1 TI'oToBuT | 3HaET
paspaboTatb IPOEKT | 000CHOBaHME CO3/1aHNs | AITOPUTMBI TUIIOBBIX byHKIUH
ABTOMATU3UPOBAHHOM aBTOMATU3UPOBAHHOM MHUKPOITPOIIECCOPHBIX CUCTEM YITpaBJICHUS
CHCTEMBI YIPaBJICHUS | CACTEMBI yIIpaBJCHUs | yMeeT
TEXHOJIOTHYECKUMU TEXHOJIOTHYECKUMHU pazpabaThiBaTh  QJITOPUTMBI  JUIA  peaM3aIluu
rpoiieccamu npolieccamu TUTIOBBIX (YHKIIUH MHUKPOIIPOILIECCOPHBIX CHUCTEM
yIpaBiICHUS
BJIaJieeT HABBIKAMH
HaBBIKAMH pa3paboTKu IPOrPaMMHOTO
obecrieueHust Uil peaju3alMd  aJrOPUTMOB
THU-TIOBBIX (DYHKITUH MUKPOIPOILIECCOPHBIX CHUCTEM
yIpaBIeHUS
TIK-2 Cnocoben | I[1K-2.2 T'otoBuT | 3HaeT
pa3paboTarthb MIPOEKT | TEKCTOBYIO H | TEXHOJIOTHH MTPOCKTUPOBAHUS pa3paboTKu
ABTOMAaTHU3UPOBAHHON rpadUyecKyro YacTH [ TPOEKTOB TI0 peall3allid THUMOBBIX (PYHKIIHIA
CHCTEMBI YIPABJICHUS | ICKU3HOTO 1 | MUKPOTIPOIIECCOPHBIX ~ CHUCTEM  yTPABJICHHUS B
TEXHOJIOTMYCCKHUMU TEXHUYSCKOTO MIPOEKTOB | MH-TETPUPOBAHHBIX Cpellax pa3paboTKu
nporeccamu aBTOMATHU3UPOBAHHOM yMeeT
CHUCTEMBI yrpaBleHUs | pa3pabaThiBaTh MPOEKTHI MO PEATHU3AIMH TUIIOBBIX
TEXHOJIOTHYECKUMU byHKIMA MHKPOIIPOIIECCOPHBIX CHCTEM
npolieccamu yOpaBlIeHUST B  WHTETPUPOBAHHBIX  Cpeaax
pa3paboTKu
BJaJeeT HABbIKAMH
HaBBEIKAMH pazpaboTKu MIPOTPaMMHOTO
obecrieueHus IJi1 peaau3aliu TUMIOBBIX (DYHKIIHIA
MHUKPOIIPOIIECCOPHBIX ~ CHUCTEM  yMPABICHHUS B
WHTETPUPOBAHHBIX Cpeaax pa3paboTKu
T1K-2 Cnoco6en | I1K-2.3 T'otoBuT K |3HaeT
pa3paboTarthb MPOEKT | BBIITYCKY MIPOEKT | THTIOBYIO CTPYKTYPY ABTOMATU3MPOBAHHOMN
ABTOMATHU3UPOBAHHOM aBTOMATU3UPOBAHHOM CUCTEMBI yIpaBICHUS
CHCTCMBI YIPaBJICHUS | CACTEMBI yIpaBJCHUs | yMeeT
TEXHOJIOTHYECKUMU TEXHOJIOTHUECKUMHU pa3pabaThIBaTh aNTOPUTMBI IS
npoleccamu mpoieccamu (GyHKIMOHUPOBAHUS THUIIOBOM CTPYKTYPBI

aBTOMATU3UPOBAHHOMN CUCTEMBI YIIPABIICHUS
BJIajIeeT HABBIKAMH

HaBbIKAMM  [POrPaMMHUpPOBAaHMSA U OTIAAKHU
TUITOBBIX byHKIMI AJIEMEHTOB
aBTOMATU3HPOBAHHON CUCTEMBI YIIPABICHUS




3. MecTo 1MCUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

HucuuminuHa «OTIagouHble CpPEACTBA MHMKPOIPOLIECCOPHBIX CUCTEM» SBIIAETCA JUCLUILIMHON
yacTu, GOpMUPYEMOIl ydaCTHUKaMH 00pa30BaTENIbHBIX OTHOIIEHUN IPOrPaMMBL.

W3yuenune TUCHMIUIMHBI OCYIIECTBIISIETCS B 6cemecTpe(-ax).

JUis ocBOEHMA IUCHMIUIMHBL «OTIagouyHbIE CPENCTBA MHUKPOIIPOLIECCOPHBIX CUCTEM» CTYJEHTBI
UCIOJb3YIOT 3HAHUsI, yMEHUS U HAaBBIKH, COPMHUPOBAHHBIE B IIPOLIECCE U3YUEHUS AUCHUIUINH:

[Mudposast 06paboTKa CUTHATIOB

MonenupoBaHHe IEKTPOTEXHUYECKUX CUCTEM

ANTOPUTMBI U CTPYKTYPBI JaHHBIX

MonenupoBanue B aniekTposHepretukelludposas o6paboTka curnaaos

[Tudposas 06paboTKa CUTHATIOB

MonenupoBaHHe IEKTPOTEXHUYECKUX CUCTEM

ANTOpUTMBI U CTPYKTYPbI JaHHBIX

MogenupoBaHue B 3JIeKTpO3IHEPreTHKeOCHOBBI MUKPOITPOLIECCOPHOM TEXHUKHU

[udposast 06paboTka cUrHaIOB

MonenrpoBaHHU€E 3JIEKTPOTEXHUYECKUX CUCTEM

AJNTOpUTMBI U CTPYKTYPbI JaHHBIX

MonenrpoBaHHU€E B 3JIEKTPOIHEPTETUKEAITOPUTMBI U CTPYKTYPbI JAHHBIX

[udposast 06paboTka cUrHAIOB

MonenrpoBaHHU€e 3IEKTPOTEXHUYECKUX CHCTEM

AJTOPUTMBI U CTPYKTYPbI JaHHBIX

MonenrpoBaHue B 3JEKTPOIHEPreTUKEMOEINPOBaHNE IIEKTPOTEXHUUECKUX CUCTEM

[udposast 06paboTka CUTHAIOB

MonenrpoBaHHU€e 3JIEKTPOTEXHUUECKUX CHCTEM

ANTOpUTMBI U CTPYKTYPBI JaHHBIX

MonenrpoBaHue B 3J€KTpoIHEpreTukeMoienupoBaHye B 3JIEKTPOIHEPIETUKE

OcBoenne aucuumianHbl «OTIaJOYHbIE CPEACTBA  MHUKPOIIPOLECCOPHBIX CHUCTEM»  SIBIISETCS
HEOOXOAMMON OCHOBOM ISl IOCIIETYIOIIETO U3YUCHHSI CIIEAYIONUX JUCIUILTUH:

IToaroToBka K caue M cjaua rocyAapCTBEHHOTO SK3aMeHa

BrinonHenue u 3amuTa BbIITYyCKHON KBaTU(pUKAMOHHON pabOThI

[IpenaumuioMmHas mpakTuka

MariuHHOe 3peHue

HMMuTanimoHHOEe MOJEINPOBAaHNE MUKPOKOHTPOJUIEPHBIX BCTPAUBAEMbBIX CHCTEM

4. O0beM QUCHUILUIMHBI B 3a4YeTHBIX €JIMHHMIAX C YKa3aHMeM KOJIU4YecTBa aKaJeMHUYeCKHMX 4YacoB,
BBIICJCHHBIX HA KOHTAKTHYI padory ¢ o0y4yalmmuxcs ¢ npenogasatesneM (IO BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSITEJIbHYI0 Pa00Ty 00y4aronuXxcs

O61ua51 TPYAOEMKOCTb JUCHUIIJINHBI ((OTJ'Ia,Z[O‘{HBIC cpeacrBa MHUKPOIIPOOCCCOPHBIX CUCTCEM» B
COOTBCTCTBHU C pa60q1/1M y‘-Ie6HI)IM IIJIAaHOM U €€ pacpCACICHUC 110 BUAaM pa60T MMPpEaACTAaBJICHBI HUXKC.

KonraxTHast paboTa ¢ rmpenoaaBaTeseM, Jac dopma
Tpynoemk CamocTosi- KoHTposth MPOMEKYTOUHOU
Cemectp OCTh JIEK- MpaKkTHYeCKue | JabopaTopHbIe TCIbHAs pa- qac ’ aTrTecTaluu
Jac/3.e. 147078 3aHITHS 3aHATUS 6ora, yac (popma
KOHTPOJIS)
6 108/3 18 36 54 3a
B T.9. 9aCOB:
B MHTEPAKTHBHOM 4
dopme
MIPAKTUYECKON
o 18 54
MOJTOTOBKH
Tpynoemx BHeaynuTopHas KOHTaKTHas paboTa ¢ IpenojaBaresieM, 4ac/de
Cemectp 0CTh Kypcosas Kypcoroit 3auer JuddepenmmpoBan Koncynprammn K3aMeH
Jac/s.e. pabota MPOEKT HBIA 3a9€T nepe1 9K3aMEHOM
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5. Conep:xxanue IMCHUIUVIMHBI, CTPYKTYPHPOBaHHOe MO0 TemMaM (pa3jgejiaM) C YKasaHueM OTBe-
JE€HHOI'0 HA HUX KOJIMYeCTBA aKa/IeMHUYeCKNX YaCOB M BUJ0B Y4eOHBIX 3aHATHH

KommuecTBo yacoB

DopmbI OueHouHoe Kog
TB HWHIUKAT
o CemuHapck w TeKy1Lero CPEACTBO A
S e 3ausThA | S KOHTpOJIA HPOBEPKA OpoB
Ne HaumenoBanwue pasena/TeMbl g o pe3yIBTaTOB JTOCTHIK
S = =5 o | ycneBaemocTn
@] < = g v L8 o JOCTHXKCHUS CHUS
5 g g o % © | IpOMEeXyTOIHOI
s = 5 S \Q WHAWKATOPOB | KOMITETE
& ) o) & E S aTTeCTaluu o 9
= = g 2 & KOMITETEHIIMH HITUH
El & 2
g lg|©
= =
1. |1 pa3nmen. Pazmen 1
1.1. | BBenenue B mporpaMMupoBaHue | 6 6 2 4 6 KT 1 Teer
MUKpPOKOHTPOJUIEPHI AVR.
1.2. |TInarpopma Arduino. Arduino| 6 | 6 2 4 6 KT 1 Teer
IDE
13, CuHTakcuC W CTPyKTypa Koja. 6 6 5 4 6 KT 1 Tect
[lepemenHble, HMKIIBI, QYHKIHH
Hudpossie BXO/IBI/BBIXOJIBI,
1.4. |mMomuTOp  mocnemoBaTenpHOTO| 6 | 6 2 4 6 KT 1 Teer
IIOPTA, MACCUBBI U CTPOKU
2. |2 pazgen. Paznen 2
AHaIOTOBBIC BXOJIBI/BBIXO/IEI.
2.1. AB/BBIXOTBL | | | 4 6 KT 2 Tecr
Hcronp3oBanue OMOINOTEK
Tunel maHHBIX, KOMaHIOH B
22. PA : % 6| 6 | 2 4 6 KT 2 Tecr
Arduino
IIpeprbiBanus u TaliMepBbl.
ATmmapaTHEIe TIpepBIBaHUS.
Pexxumbl  mpepwiBanuit.  Ilon-
23. Pep Tle| 6 | 2 4 6 KT 2 Tecr
MIPOTPAMMBI 006paboTkn
npepbiBanuil. IIpepbiBaHus oT
Talimepa
YBenudyeHne CKOpPOCTH pPabOTHI
2.4. | mporpamm. Ipocrass| 6 | 6 2 4 6 KT 2 Teer
ONTUMHM3AIINS KOJIa
OcobenHoctu OTIepalOHHBIX
CHCTEM
pEaTbHOTO BPEMEHU; TPOIECCHI,
2.5. | morokwu, 3a7a4u; Moaenu| 6 6 2 4 6 KT 2 Tecr
BCTPanBaCMBIX porpamMm
OTIePALIMOHHBIX CHCTEM
pearsHOTO BpeMEHHN
[IpoMeskyTOouHas aTTecTaLus 3a
Hroro 108 18 36 54
HUroro 108 | 18 36 54

5.1. JIeKuMOHHBIH KypC ¢ yKa3aHHeM BHI0B HHTEPAKTHBHOI (pOPMBI NPOBeIeHUs 3aHATHI

Tema nexuuu (/v
HaMMEHOBAaHHE pa3Jien)
(BMI MHTEPAaKTUBHOU (OPMBI
MIPOBEICHHUS 3aHATUI )/
(mpakTHUYecKasi mOJIrOTOBKA)

ConeprxaHue TeMbl
(w/mnm pasnena)

Bcero,

4acoB / 4acoB
WHTEPAKTUBHBIX
3aHATUH/
MpaKTHYECKas
ITOJArOTOBKA




Anropurwm, porpaMma, S3BIKH npo-
Beezenve B rpaMMHPOBAHUS, HMHTETPUPOBAaHHbBIE Cpelbl 5.
IPOrpaMMHpPOBaHNE pa3paboTKu. 0630p OCHOBHBIX SI3BIKOB
IIPOrpaMMHUPOBAHHUSL.
Muxkpokontpoiiepel  AVR.  VYcrpoilcTBO  muiaThl
Mukpoxoutpontepsl AVR. | Arquing.  O6sop  mome-meii  mmar  Arduino.
Ilnardopma Arduino. YcranoBka cpensl paspabotku Arduino IDE. SI3pik 2/1
Arduino IDE IPO-TPAMMUPOBAHHUS
Crpykrypa IIPOrpPaMMBbl; IepBOHAYaJIb-HbIE
mpaBWiia cHUHTakcuca s3pika C; me-peMeHHble U
CHUHTAKCHC M CTPYKTypa TUIMBI JTAHHBIX; MAacCUBBI, (YHKIIMH; PEKOMEHIAINN
xoga. [lepeMeHHbIe, UKIBI, |10 opopmiie-HUIO mporpaMMm  Ha  s3pike  C 2/-
byHKIHI @OyHKIMU: peXHUMa BBIBOAA; COCTOSHHUS BBIXOJA;
CUMTBIBAHHUSI COCTOSIHHUSA  BBIBOJA;  IpO-Tpamma
YIPaBJIEHUS COCTOSIHUEM BBIBO/IA
[udpossie Bxoap/Beixoapsl, | L{udpossie BXOJbI/BBIXO/bIL, MOHHTOP
MOHHMTOP TI0CJIEN0BATENLHOTO | IOCIEN0BATEIBHOIO IIOPTA, MACCUBLI U CTPOKH. 2/1
1IOpTa, MaCCUBBI U CTPOKH
AHajoroBple  BXOJbl: MPOrpaMMHbIE  (PYHKIHMH
AHAJIOrOBbIE BXO/bI/BBIXO/(bI. | AHAIOTOBOTO BBOJA; JBYXKAHAJILHBIA BOJIBTMETD; 21
Hcnons3oBanue Oubnuorek | porpamma st HU3MCPCHU HAIPSDKCHUS
U3MEpEHHUEe CPEHETO 3HAUCHUS CUTHAJA.
IIpepsiBanne 1o  TamMepy. [TapamiensHbie
MPOLIECCH: TMOHATHE MapajielbHble IPOLECCHI;
Tumst J@HHBIX, KOMAHABI B | ayapaTtHoe mpephiBaHME OT TaiiMepa; mporpamma 2/1
Arduino C TapalenbHOH 006pabOTKOH CHTHANa KHOIIKH,
KkBanuQukarop volatile.
[NpepriBanus u taiimepsl. | [IpepiBanms u TalMepBHl. ArnmnapatHble
Anmnapardple npepeiBanus. |IpepbiBanus.  Pexumbl  npepeiBanuii.  Ilon-
PeskuMbl ipepbiBanmii. [og- | IPOrpaMMbl 00paboTKn IIpEphIBaHUM. 2/
IPOrpaMMbl 00pabOTKH [IpepbiBanus oT TaliMepa
npepbiBanuil. IIpepoiBanus
OT TaliMepa
YBenuueHne CKOpoCTH VBenn4eHne - CKOPOCTH  pa-00Tbl  HPOTPaMM.
pabotel porpamm. IIpocras | IIpocTas ontuMusanus kona 2/-
ONTHMHU3ALNS KOJa
OcobenHocT Oco0EeHHOCTH OTIEPAIIMOHHBIX CUCTEM
OIEPAIIMOHHBIX CUCTEM pEaJIbHOTO BPEMEHM; IPOLECCH, NOTOKHU, 3aJauH;
peabHOro BpEMEHH; MOJIETIM BCTPAUBAEMBIX IPOrpaMM OIEPaLMOHHBIX
MIpOoLECChl, MOTOKHU, 3aJa4H; CHUCTCM PCAJIbHOI'O BPEMCHU 2/-
MOJIETN BCTPAUBAEMBIX
MIPOrpaMM ONepaluOHHBIX
CUCTEM PEAJIbHOTO BPEMEHHU
Hroro 18
5.2.2. JIaGopaTopHbIe 3aHATHS ¢ YKa3aHHEM BH/I0B NIPOBEACHUS 3AHATHH B HHTEPAKTHBHOI (hopme
Bcero,
. 94acoB / 4aCOB MHTEPAKTUBHBIX
HaumenoBanue @®opMbl TPOBEICHUS U TEMBI 3aHITUN o
. 3aHATUN/ IPaKTHYECKas
pazznena (BMI MHTEPAKTUBHOU (POPMBI IIPOBEICHHS HOJITOTOBKA
JUCITUTUTIHBI 3aHATHH )/(MpaKTHYeCcKasi TOITOTOBKA)
BUJ Yackl
BBenenue B TectoBas mporpamma Ha Arduino u ee 136 4
IpOrpaMMUpPOBAHKE WU3MEHEHUs




MUKpPOKOHTPOJLIEPHI
AVR. [Tnatdopma

DYHKIIUK yIpaBJIeHHs BBIBOIOM. PaboTa ¢

Arduino. Arduino 1IU(POBBIMU BBIXOJIAMU 1a0. 4
IDE
CuHTaKcuc u
CTPYKTypa KoJja. OyHKIMH ynpaBieHus BBoJoM. PaboTta ¢ 6 4
IlepemeHHEIe, 1M(POBBIMU BXOJAAMHU 4o
LUKITBL, (QYHKIIUU
[udposbie
BXOJIBI/BBIXO/IBI,
MOHHUTOP [[InpoTHO-UMITYIBCHAS MOAYJISALUS a6 4
[10CJIEI0BATEIBHOIO KonTtponbhas Touka Nel 4o
MopTa, MaCCUBBI U
CTPOKH
AHaoroBbie
BXO/bL/BBIXOIbI. PaboTta ¢ aHaJIOTOBBIMH BXOJaMU 71a0. 4
Hcnonws3oBanue
OoubIMOTEK
Turbl JaHHBIX, Hcnonp30BaHue MUPOTHO-UMITYJIBCHOM 6 4
KOoMaHAbI B Arduino MOYJISIIUK B MpoekTax Ha 6aze Arduino J1ap.
IIpepsiBanus u
TaiMEepBHI.
AnmnapartHble
MIPEPHIBAHMUSL.
Pexxnmbl Hcnons3oBaHue anmapaTHbIX IPEPHIBAHUN U
npepbiBannid. [Tog- MpEPHIBAaHMI OT TaiiMepa B MpoeKTax Ha 6aze nao. 4
MPOTPaMMBbI Arduino. Pabota ¢ 6ubnuorekamu
00paboTku
IIPEPBIBAHUM.
[IpepriBanus ot
TaiiMepa
YBenueHne CropoxkeBoii Taiimep (watchdog): 6mbnnoTeka
CKOPOCTH PabOTBI . .
nporpam. TTpocTas JUIsl pabOThI CO CTOPOKEBBIM TaiMepoM; na0. 4
MIPUMEHEHUE CTOPOKEBOr0 TaliMepa
ONTUMH3AIINS KOJIa
OcoOenHoctu
ONEPALIMOHHBIX
CUCTEM
pEaILHOTO BPEMEHH; HcnonwzoBanue unrepdeiica UART ans
MPOLIECCHI, TOTOKH, nepeavyn JaHHBIX MEXKIY T1atoil Arduino u
3a/1a4u; MOJEIH KOMITbIOTEPOM. BBIBOJ Ha 3KpaH curHana, nab. 4
BCTPauBaEMbIX MOJIy4aeMoro ¢ AatdyukoB. KoHTposibHAst TOUKa
porpamMm 2.
OTIePAIIMOHHBIX
CHUCTEM PEaIbHOTO
BpEMEHU
5.3. Kypcogoii npoekT (pa6ora) yueOHBbIM IJIAHOM He NMPexyCMOTPEeH
5.4. CamocrosiTeqbHasi paboTa o0y4aromerocst
TeMbl u/unu BUABI CAMOCTOSITEIILHON PabOThI Yacer




AJroputM™, Iporpamma, si3bIKH IpO-rpaMMHUPOBaHHs, HHTETPUPOBAHHBIE CPEIIbI
pa3pabotku. O630p OCHOBHBIX S3bIKOB TPOrPAMMHUPOBAHUSI.

Muxkpoxontposuiep AVR ATMega 328P. YerpoiictBo mnatel Arduino. O630p
mopenei miat Arduino. YcraHoBka cpenst paspadboTtku Arduino IDE. SI3b1k
POTPaMMHUPOBAHUS

CrpykTypa mporpaMMsl; iepBOHavaIbHbIE IPABUIIA CUHTAaKcHCa sA3bIka C; Ime-
pEMEHHBIE U TUIIbI JAHHBIX; MacCHUBBI; (DYHKIIUHU; PEKOMEHAINH 110 0()OPMIIEHUIO
nporpaMm Ha si3pike C @yHKIMH: peKUMa BbIBOJIA; COCTOSIHUS BBIXO/a;
CUMTBHIBAHUS COCTOSIHUS BBIBOJIA; IPO-TpaMMa YIIpaBJIEHUs COCTOSTHUEM BBIBOJA

[udpoBsie BXOABI/BBIXOAbI, MOHUTOP TTOCJIEA0BATEILHOTO IOPTA, MACCUBBI
cTpoku. MccnenoBannue npoCTEMIINX IPOTPAMM.

AHaIIOroBBIE BXOJIBL: IPOrpaMMHBIE (DYHKIIMH aHAJIOTOBOTO BBOJIA; IBYXKa-
HaJIBHBIN BOJBTMETP; IpOrpaMMa JJIsl U3MEPEHMsI HAIIPSKEHUS; U3MEPEHUE
CPEIHETO 3HAYCHMs] CUTHAJIA.

IIpepsiBanue no taiiMepy. [lapaienbHble IPOLECCHI: TOHATHE NapALICIIbHBIC
IIPOLIECCHI; allllapaTHOE MIPEPBIBAaHUE OT TaliMepa; MporpamMmma ¢ napajieIbHOM
00paboTKOI CUTHAIA KHOTIKH; KBanudukaTop volatile.

[IpepriBanus u TaliMepsbl. AnnapaTHbie IpepbiBaHusd. Pexxumbl npepsiBanuid. [Tos-
nporpaMmMbl 00paboTku npepsiBanuil. [IpepsiBanus oT Taiimepa

VYBennueHnue ckopocTu pa-00T1el mporpamm. [Ipocras ontumuzanus koga

OcobeHHocTH OI€palOHHBIX CUCTEM
PCATIBLHOIr0 BpECMCHHU,; IMPOLCCChI, IOTOKH, 3aJa4u; MOACIIN BCTPAUBACMbIX
ImporpaMm OI€paiuOHHBIX CUCTEM PEAJIbHOI'O BPpEMEHU




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCHUILINHE

VYyebHO-MeTOAMUECKOE  OOECTeUeHne I CaMOCTOATEIBHOM  paboThl  O0ydaromierocs 1o
mucuuiuinHe  «OTiIajoyHble  CPeACTBA  MHUKPOIPOLIECCOPHBIX CHCTEM» pa3MEIlEHO B  3JIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEIbHON Cpe-1e YHUBEpCUTETa W JOCTYIHO JUIsi 0OydYarollerocs d4epes3 ero
JIUYHBIA KaOUHET Ha caiiTe YHuUBepcuTeTa. Y 4e0HO-METOINYECKOe 00eCIIeUeHUE BKIIIOYACT:

1. Pabouyto mporpaMMy TUCIHMILIHHBI «OTIaI09HBIE CPECTBA MUKPOIIPOIIECCOPHBIX CHCTEM.

2.Metoanyeckre peKOMEHJAMK JUIs OpraHu3alMyd CaMOCTOATENbHOW paboThl oOydarolierocs Io
miucuutuiHe «OTIIa09HbIE CPECTBA MUKPOIPOIIECCOPHBIX CUCTEM).

3. MeTtoaudeckre peKOMEHAAINHU M0 BBIMIOJIHEHUIO MUChMEHHBIX padoT () (MpH HATUYHH).

4. Meronndeckne PEKOMEHJAIMU TI0 BBITOJHEHHIO KOHTPOJIBHON pPa0OTBHI CTYIACHTAMH 3a0YHOMN
(dopmbl 00yueHHs (TIPU HATTMYUH )

5. MeTtoauueckue yka3aHus 110 BBIIOJIHEHHUIO KypCcOBOM paboThl (IpoekTa) (Mpy HATMYHH).

JUis  yCHEUIHOro OCBOEHMS JAUCHUIUIMHBI, HEOO0XOJIUMO CaMOCTOSITENbHO JETaJbHO H3YUYHUTh
MIPEICTaBICHHBIE TEMBI 10 PEKOMEHIyEeMbIM UCTOYHHUKAM HH(DOpMaIUN:

PexomeHryeMble HCTOUHUKN MHPOPMALIUU
(Ne uctouHuka)

Temebl AJI1 CaMOCTOATCIBbHOI'O N3YUYCHUS

/i OCHOBHast JOTIOJTHUTEIbHAS METO/I. JIUT.

(w3 1.8 PITJI) (u3 1.8 PILJT) (w3 1.8 PITJI)

Benenue B pOrpaMMHUPOBaHHUE.
Anroput™, mporpamma, S3bIKM IIpO-
1 | rpamMmMupoBaHus, UHTETPUPOBAHHBIC
cpenbl pa3paboTku. O030p OCHOBHBIX
SI3BIKOB ITPOTPAMMUPOBAHHSL.

Muxkpoxontposiepsl AVR. Ilnardpopma
Arduino. Arduino IDE.
Muxkpokontpomiep AVR  ATMega
2 |328P. VecrpoiictBo miatel  Arduino.
O630p wmogmemet  mmat  Arduino.
YcraHoBka cpensl pazpabotku Arduino
IDE. $I3bIK mporpaMMHpOBaHHUs

CuHTakcuc W CTIpyKTypa  Koja.
ITepemennsle, LUKJIBI, GyHKIHMN.
Crpykrypa [IPOrpaMMBl;
IIEpBOHAYAJIbHBIE IIpaBHJIA CHHTAaKCHCa
a3plka  C; 1e-peMEHHBIE U THIIbI
JAHHBIX; MacCCHBBI; GbyHKIMY;
peEKOMeH1alun 1o oopmienuro
nporpamm Ha s3pike  C  DyHkuuwu:
peXUMa BBIBOJA; COCTOSIHUSL BBIXOJA;
CUNTBIBAHUS COCTOSIHMSA BBIBOZA; IIPO-
rpamma yIpaBlIEHUs COCTOSIHHEM
BBIBOJIA

[{udpoBsie  BXOABI/BBIXOABI, MOHHUTOP
MOCJIEI0BATEIEHOTO TOPTa, MAacCHBHI U
crpoku. LludpoBbie  BXOIBI/BBIXOHI,
MOHHUTOpP TIOCJIEIOBATENIFHOTO  IIOPTAa,
MaccuBel M CTpokd. MccrnempoBaHue
MPOCTEUIITINX TPOTPAMM.

AHaJIOroBEIE BXOJIBI/BBIXOJIBI.
Hcmonp3oBanue OMOINOTEK

AHamoroBele  BXOJbL:  IPOrPaMMHBIE
(YHKIMM aHAJIOTOBOTO BBOJA; JBYXKa-




HAJIbHBIA BOJIBTMETP; Mporpamma Ijist
W3MEPEHHUsI HAIPSDKECHUS; HU3MEpPEHHE
CPETHEr0 3HAYCHUs CUTHAJIA.

Tunel maHHBIX, KOoMaHAel B Arduino.
[IpepsiBanue o TanMepy.
[TapannenbHple  MPOLIECCHI:  TOHSATHE
napajuieNIbHbIe MPOIECCHI; armapaTHOe
npepbIBaHUE OT TaiiMepa; mporpamma c
napajuiebHON  00paboOTKOM  CUTHAJA
KHOIKH; kBasnm¢ukatop volatile.

[IpeppiBanust u TaiiMepbl. AnmnapaTHbIe

IIPEPBIBAHUM.

7 |Taiimepa . IlpeppiBaHMs U TailMephI.
npepbiBaHus.  PexuMbl

ArnmnapatHble
MIPEPBIBAHMIA.

pepblBaHusl. Pexumbl  IpepbIBaHUN.
[Toxa-mporpamMmmsl

00paboTku
IIpepsiBanus oT

[Ton-mporpammebl

o0paboTku mpepsiBanuil. [IpepriBanus
OT Taiimepa

VYBenuyeHue CKOpOCTH paboThI
nporpamm.  Ilpocrass  onTumm3anus
8 |koma. VYBelW4YeHHE CKOPOCTH pPa-O00TbHI
nporpamm.  Ilpocrass  onTumm3anus

KozJa
Oco6eHHOCTH ONEPALMOHHBIX CUCTEM
peajbHOTO BPCMCHHY; IIPOLIECCHI,
IIOTOKH, 3a/1a4u; MOZEIIH
BCTPaUBAEMBbIX porpamm
ONEPALlMOHHBIX  CHUCTEM  pEaJbHOIo
g |BPeMeHH
. OcoOGeHHOCTH OINEePALMOHHBIX CUCTEM
peajbHOTO BPCMCHH; IIPOLIECCHI,
IIOTOKH, 3a/1a4u; MOZEIIH
BCTPauBAEMBbIX porpamm
ONIEPALlMOHHBIX ~ CHUCTEM  pEajJbHOIo
BPEMEHHU

7. @oHI OIEHOYHBIX CpeacTB (OLEHOYHbIX MATEPHAJIOB) /JIfA MPOBEJEHHUs] TPOMEKYTOYHOM aT-
TecTalMU 00y4aoIMXcs Mo Jucuuminte «OT1/1a10uHble CPeICTBA MUKPONPOLIECCOPHBIX CUCTEM))

7.1. IlepeyeHb HMHIUKATOPOB KOMIIETEHIIMII C yKa3aHHeM JTamoB HX (OpMHpPOBaHHMSI B Npolecce
0CBOEHHS 00pa30BaTeJIbHON MPOrpaMMbl

JMCUNTIIIMHBL/37IEMEHTHI

TIpOTpamMMEI (TIPaKTHKH, 1 2 3 4

I'NA), ygacTByrommue B
(hbopMupoBaHNM HHIUKATOPA

WHaukaTop KOMIETSHIUH
(xon u conmepxKaHue)

KOMIIETEH-LINH 1 2 3 4 5 6 7 3
ANTOPUTMBI U CTPYKTYPBI X
J@HHBIX

[K-2.1:TotoBUT Wmuranmonnoe

000CHOBaHHUE CO3AHUS MOJCIMPOBAHUC X

aBTOMAaTU3HPOBAaHHON MHUKPOKOHTPOJIICPHBIX

CHUCTEMBI yIIPABICHUS BCTpPanuBacMBbIX CUCTCM

TEXHOJIOTHICCKUMH WHTeeKkTyanbHble CEHCOPBI X

HponeccaMmu MammmHHOE 3peHne X X

OCHOBBI HCKYCCTBEHHOT'O
HHTEJUIeKTa




JMCIUIIINHBL/3JIeMEHTHI
nporpaMmel (IIPaKTHKH, 1 2 3 4
I'"A), yuacTBytommue B
(hopMUpPOBaHUN HHIUKATOPA
KOMIIeTeH-LIH 1 2 3 4 5 6 7 8

WHauKaTop KOMIIETSHIUH
(xom m comepxKaHue)

OCHOBHI
MHKPOMPOLECCOPHOU X
TCXHUKH

OCHOBBI ITPOrPaMMHPOBAHUS
MHKPOIPOIIECCOPHBIX X
CHUCTEM

[IpenmumuioMHast MpaKTUKa X

ITudposas odpadboTKa
CUTHAJIOB

AJITOPUTMBI U CTPYKTYPHI
JAHHBIX

MNmuranmnonnoe
MOJIEITUPOBAHKE
MHKPOKOHTPOJIEPHBIX

BCTPauBaEMbIX CUCTEM
T1K-2.2:T'otoBuT P

TEKCTOBYIO U
rpadHUecKyIo 4acTH ManrHHOe 3peHue X X
3CKU3HOTO ¥ TeXHHYEeCKOro | OCHOBBI HCKYyCCTBEHHOI'O
IIPOEKTOB UHTEJIEKTa
aBTOMATH3HPOBaHHOU OCHOBBI

CHCTEMBI yIIPABICHUA MHUKPOIIPOLIECCOPHOM X
TEXHOJOTUYECKUMHU TeXHUKU
HpoLECCaMH

WHTennexryanbHble CEHCOPBI X

OCHOBBI ITPOrPaMMHPOBAHU
MHKPOIIPOIIECCOPHBIX X
CHUCTEM

[IpenmumuioMHast MpaKTUKa X

[Mudposas odpadoTka
CUTHAJIOB

AJNTOPUTMBI M CTPYKTYPBI
JaHHBIX

MNmuranmnonnoe
MOJIEIUPOBAHUE
MHKPOKOHTPOJIEPHBIX
BCTPaWBaEMBbIX CUCTEM

WHTennexryanbHble CEHCOPBI X
MaiuHHOe 3peHue X X

MopenupoBanue B
ITK-2.3:T'oToBHUT K X

3JIEKTPOIHEPTeTUKE
BBIITYCKY ITPOCKT
yeKy np . MogenupoBaHue

ABTOMATU3UPOBAHHOU X
DIEKTPOTEXHUYECKUX CUCTEM

CHCTEMBI yTIPaBICHUS o

i —— CHOBBI HCKYCCTBEHHOTO < «

npomeccamu HMHTEJUIEKTa

OcHOBBI
MUKPOIPOLIECCOPHON X
TEXHUKH

OCHOBBI TPOTPAMMHPOBAHHUS
MHKPOIIPOIIECCOPHBIX X
CHCTEM

Hpeﬂ,[[I/IHHOMHaSI IPpAaKTHUKaA X

udposas odbpadoTKa
CHUTI'HAJIOB

7.2. Kputepuu H ImKajJdbl OUEHUBAHUS YPOBHSI YCBOEHHSI HHIAMKATOPA KOMIIeTEeHUMH, ompese-
JISIIOLIME NMPoueypPbl OLleHMBAHUSA 3HAHUH, YMEHH I, HABBIKOB U (MJIH) ONBITA 1eSITeJIbHOCTH

OneHka 3HaHWM, YMEHUH M HaBBIKOB U (WJIM) OMbITa JEATEIBHOCTH, XapaKTEPU3YIOIIMX ATarbl
(dbopMupoBaHHS KOMIETEHIMNH To aucuuiuinHe «OTIafovyHble CpPEACTBA MHUKPOMPOIECCOPHBIX CHUCTEM»
MIPOBOAUTCA B (hOpME TEKYIIETr0 KOHTPOJISI U TPOMEKYTOUHOM aTTecTalluu.



Tekyumuii KOHTPOJIb TMPOBOAMWTCS B TEYCHHE CEMECTpa C IO OMpPEAeNICHUs YpPOBHS YCBOCHUS
oOyyaromuMucs  3HaHUW, (QOPMUPOBAHUS YMEHMM W  HABBIKOB, CBOEBPEMEHHOTO  BBISIBJIICHUSA
MperoiaBaTesieM HEJAOCTaTKOB B IOJATOTOBKE OOYYalONUXCS W TMPUHATHS HEOOXOJMMBIX Mep Mo e€
KOPPEKTUPOBKE, a TAKXKe JJIsi COBEPIICHCTBOBAHUS METOJMKM OOy4YEHUSs, OpraHU3alud y4eOHOU paboThl U
OKa3aHMs WHAUBUYAIbHON MTOMOIIN 00YyYaromeMycsl.

[IpomexxyTounast arrectamusi 1o JucuuiinHe «OTIaoYHbIE CpPEACTBA MHUKPOMPOLIECCOPHBIX
CHUCTEM)» MIPOBOJUTCS B BUJIE 3aUeT.

3a 3HaHUS, YMEHUS U HABBIKH, IPHOOPETEHHBIC CTYJCHTAMHU B IEPUOJ WX OOyUYEHUS, BHICTABISIOTCS
oneHku «3AUTEHO», «HE 3AUTEHO». (wmm «OTJIMYHO», «XOPOILIO», «YJOBJIETBOPUTEJIb-
HO», <HEYJIOBJIETBOPUTEJIbHO» nnst nuddepeHiinpoBaHHOTO 3a4eTa/IK3aMeHa)

Jlist onieHUBaHMs 3HAHWHM, YMEHUH, HaBBIKOB U (WJIM) OIBITA JEATEILHOCTH B YHUBEPCUTETE MPHUME-
HSETCSl OaJUTbHO-PEUTHHTOBAsT CHCTEMa OIICHKM KadecTBa OCBOCHHS OOpa30BATEIbHOW IMPOTPAMMBL.
OrneHKa MPOBOAUTCS TPH MPOBEACHUN TEKYIIETO KOHTPOJS yCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIUI
oOydaromuxcs. PeHTHHroOBasi OlGHKa 3HAHWW SBJSICTCS WHTETPUPOBAHHBIM ITOKA3aTeieM KadecTBa
TEOPETUYE-CKUX U MPAKTHYCCKUX 3HAHUH ¥ HABBIKOB CTYJICHTOB I10 TUCIUIUIUHE.

CocTaB 0a/11bHO-PEHTHHTOBOI OLIEHKHU CTY/I€HTOB 04HOI (hopMBbI 00yUeHH S

s ctyneHToB o4HOW (POopMBl OOY4YEHHs] 3HAHUS MO OCBAMBAEMBIM KOMIETCHIUSM (OPMHUPYIOTCS
Ha JICKIMOHHBIX U IPAKTUYECKUX 3aHATHUAX, a TAKXKE B MPOLIECCE CAMOCTOSTEIbHON MOATOTOBKH.

B cootBeTcTBUU C OaMIBbHO-PEUTUHTOBOM CHUCTEMOM OIEHKH, MPHUHITON B YHHUBEPCUTETE CTYACHTAM
HaYUCIISIOTCS OalIbI TIO CIASAYIOIIMM BUAaM paloT:

. MakcuManbHOE
Ne xoHTpONIBHOM O1eHOYHOE CPEJCTBO PE3yJIbTATOB MHIMKATOPOB JIOCTH)KEHUS
. KOJINYECTBO
TOUYKH KOMITETEHIIUH
OasoB
6 cemecTp

KT 1 Tect 0

KT 2 Tect 0
CymMma 0a/1710B 110 HTOraM TeKYIIero KOHTPOJIst 0
Ilocenienue JIEKUMOHHBIX 3aHATUH 20
ITocenieHne npakTHUECKUX/Ta00paTOPHBIX 3aHITUI 20
Pe3ynbTaTHBHOCTH pabOTHl HA MPAKTUYECKHUX/JIA00PATOPHBIX 3aHATHSIX 30
Hroro 70

o O1LI€HOYHOE CPENICTBO MaxkcumanbHoe

Ne xoHTpOIBEHON .

TOUKI pE3yJIbTaTOB UHIUKATOPOB KOJIMYECTBO Kputepun olieHKM 3HaHMM CTYJIEHTOB

JOCTYDKEHUN KOMIIETEHITNN Oaju10B
6 cemecTp
KT 1 Tect 0
KT 2 Tect 0

Kputepuu u mkajiapl oneHHBaHUs pe3y/bTaTOB 00y4eHUs HA MPOMEKYTOYHOH aTTecTaluu

IIpyu npoBeneHMM HUTOrOBOW arrecTalu «3adeT» («Iu(pepeHIMPOBAHHBIM 3a4eT», «IK3aMEH)
NPENoAaBaTeNl0 C COIJIACHUs CTYJEHTa pa3peIlacTCss BBICTABIATh OLCHKH («OTIMYHO», «XOPOILIOY,
«yJOBJIETBOPUTEIBHOY», «3au€T») IO pe3ysbTaraM HaOpaHHBIX OalJIoB B XOA€ TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH B CEMECTPE IO BBIIIE IIPUBEICHHON IIIKaJIE.

B ciyuae otkasa — ctyneHT caaer 3ader (AuddepeHurpoBaHHbIN 3a4eT, 3K3aMEH) MO MPHUBEIECHHBIM
BBIIIIC BOMPOCAM W 3ajaHusM. MToroBas ycmeBaemocTh (3aueT, muddepeHIMpOBaHHBIA 3a4eT, 3K3aMEH) He
MOXET OLICHMBAThCS HIKE CYMMBI OaijoB, KOTOPYK CTYIAEHT HaOpaJ [0 HTOoraM TeKyleh u
IIPOMEKYTOUYHOM YCIIEBAEMOCTH.

IIpu cnaue (3auera, nudQepeHIUPOBAHHOIO 3ayeTa, H5K3aMeHa) K 3apa0OTaHHbIM B TEYECHUE
CeMecTpa CTyIEHTOM OailaM NpUOaBISAIOTCS Oauibl, TONydYeHHbIe Ha (3adere, AudQepeHmrpoBaHHOM
3ayeTe, 3K3aMEHe) U CyMMa 0aJlsIoB IEPEBOAUTCS B OLICHKY.

KpnTepuu H IIKAJbl OICHUBAHHUSA OTBETA HA 3a4Y€TE
IIo JAUCLHUITIIINHC ((OTJIa,[[O‘-IHI:Ie cpeacTBa MHKPOIIPOLCCCOPHBIX CHCTCM» K 3a4CTy HOOIIYyCKArOTCA




CTYJCHTHI, BBIMOJIHHUBIINE W CHABIIME MPAKTHYECKHE padOThl MO AUCHMILIUHE, MUMEIOIINE eXEeMECSUHYIO
aTrecTanio M 0Oe3 mpuBsi3ke K HaOpaHHBIM Oamutam. Ctynentam, HaOpaBmum Oosiee 65 0amioB, 3ader
BBICTABIISIETCS MO0 pe3ysibTaTaM TEKyIlel yCIeBaeMOCTH, CTYACHTHI, He HaOpaBiue 65 0anioB, CIAIOT 3a4eT
no BompocaM, npeaycMoTpenHbiM PIIJI. MakcumanbHasi cymma OajlsIoB MO MPOMEXYTOUHOM aTTECTAI[MU
(3auety) ycTaHaBiuBaeTcs B 15 6amioB

Bomnpoc 6unera KonugectBo 6ammos
TeopeTrueckuii BOIpoc o5
3agaHus Ha IPOBEPKY yMEHUI 05
3aaHus Ha IPOBEPKY HABBIKOB o5

TeopeTuyeckuii Bomnpoc

5 GaiyIoB BBICTABISETCS CTYJCHTY, MOJHOCTBIO OCBOMBIIEMY MaTepHall JUCHUIUIMHBI MJIH Kypca B
COOTBETCTBMM C Y4eOHOW MporpaMMoOl, BKIIOYash BOMNPOCHl paccMaTpuBaeMble B PEKOMEHOBaHHOU
IPOrpaMMOMl JONOJHUTENBHON CIPAaBOYHO-HOPMAaTUBHOW M HAyYHO-TEXHHYECKOW JMTEpaTypbl, CBOOOIHO
BJIQ/ICIONIEMY OCHOBHBIMHM TMOHSATHSMH JTUCHUIUIMHBL. TpeOyeTcs MOJIHOE TOHMMAaHUE U YETKOCTh
U3JI0KEHUSI OTBETOB I10 K3aMEHALMOHHOMY 33JaHuI0 (OWJIeTy) W JAONOJHHUTEIBbHBIM BOIPOCAM, 3aJaHHBIX
9K3aMEHAaTOpOM. JIOMOJHUTENbHBIE BOINPOCHl, KAaK NPABWIO, JOJKHBI OTHOCHTBCS K MaTepuaily
JUCLUIUIMHBl WIK Kypca, HE OTPAaXEHHOMY B OCHOBHOM 3K3aMEHALlMOHHOM 3a/JaHuu (OWJIeTe) U BBISABISAIOT
MOJIHOTY 3HAHUM CTYJIEHTa IO IUCLHUILINHE.

4 Oamma 3aciIyXWBaeT CTYICHT, OTBETHBIIMA TIOJHOCTEIO W 03 OIMOOK Ha BOIMPOCH
9K3aMEHALIMOHHOTO 3aJlaHWsd M IOKAa3aBUIMI 3HAHUS OCHOBHBIX NOHSITHI JHUCLUMIUIMHBI B COOTBETCTBUU C
00s13aTeIbHON TPOTPaMMO Kypca ¥ pEKOMEHI0BAHHOW OCHOBHOM JINTEPATYPOHA.

3 Oamia JaH HEJOCTaTOYHO TOJHBIA M HEJOCTaTOYHO pa3BepHYThId oTBeT. Jloruka wu
MOCTIeIOBATEIbHOCTh M3JIOKEHHSI HMMEIOT HapylieHus. JlomymieHsl OMMOKM B PACKPBITUH TOHSATHM,
ynorpedienun TepMUHOB. CTyA€HT HE CIOCOOEH CaMOCTOSITENIbHO —BBIJCIUTh CYIIECTBEHHbIE U
HECYILIECTBEHHbIE TMPU3HAKKM U TPUYMHHO-CIEACTBEHHbIE CBsI3U. CTyJEHT MOXET KOHKpPETH3UPOBATh
0000IIeHHbIE 3HAHMS, JOKa3aB Ha [PUMEPaX HX OCHOBHBIE TIOJIOKEHUS TOJBKO C  IOMOUIBIO
npernonaBatens. PeueBoe opopmienue Tpedyer monpaBoK, KOPPEKIIUH.

2 Oajyuta JaH HETOJHBIA OTBET, MPEACTABIAIONINNA COOO0N pa3pO3HEHHBIC 3HAHMSI 10 TEME BOIpoca C
CYUIECTBEHHBIMH  OIIMOKamMH B  ompeneneHusx. [IpHcyTcTBYIOT — (parMeHTapHOCTb, HEJIOTHYHOCTh
n3noxkeHusi. CTylEHT HE OCO3HAeT CBS3b JAHHOTO MOHSTHUS, TEOPUH, SIBICHUS C APYTMMU OOBEKTaMU
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALMs M JI0OKA3aTEIbHOCTh U3JI0XKEHUs. Peub HerpamoTHas.
JlononHUTENbHBIE W YTOUHSIIOLIME BOIIPOCHI MTPENOIaBaTeNsl HE NPUBOJIAT K KOPPEKIMU OTBETA CTYJIEHTA HE
TOJIBKO Ha IOCTABJIEHHBIM BOIIPOC, HO ¥ Ha JPYTr'He BOIPOCHI JUCIUIUINHEI.

1 Gamn maH HEMOJHBIA OTBET, MPEACTABISIIONINN COOOW pa3pO3HEHHBIE 3HAHMS 10 TEME BOIpOca C
CYIIECTBEHHBIMU  OIIMOKaMuU B  ompeaencHusX. IlpucyTctByror (parMeHTapHOCTh, HEIOTUYHOCTh
n3noxkeHusi. CTyEHT HE OCO3HAeT CBA3b JAHHOTO MOHSTHUS, TEOPUH, SIBICHUA C APYTMMU OOBEKTaMU
JUCHUIITUHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3aLMA U JI0KAa3aTEIbHOCTh M3J10XKeHUs. Peub HerpamoTtHas.
JlonoaHUTENbHBIE M YTOUHSIIOLIUE BOIIPOCHI MIPENOIAaBaTeNsl HE NPUBOIAT K KOPPEKIMU OTBETA CTYJIEHTA HE
TOJIBKO Ha MOCTaBJIEHHBII BOMPOC, HO U HA APYrUe BOMPOCHI TUCIUILIAHBI.

0 GanioB - MpH MOJTHOM OTCYTCTBUU OTBETA, MMEIOIIET0 OTHOIIEHHUE K BOIIPOCY.

3aaHus Ha TPOBEPKY YMEHUHN U HABBIKOB

5 OamnoB 3ajaHus BHITIOJHEHBI B OOO3HAYCHHBIM MpemojaBaTelieM CPOK, MUChbMEHHBIH OoT4eT 0e3
3ameyanuii. PaboTa BEIOJIHEHA B ITIOJIHOM 00BEME C COOIIOIEHNEM HEOOXOIUMOM II0CIIEJ0BATEILHOCTH.

4 OGamnma 3amaHus BBIIOJHEHBI B 0003HAYCHHBIN MpemojaBaTelieM CpPOK, MUCHBMEHHBIH OTYET C
HEOOJILIIUMH HETOYETAMHU.

2 OamnoB 3amaHusl BBHIMOTHEHBI C 3a/IePKKOW, MHUCHMEHHBIM OT4eT ¢ Hemoderamu. Pabora
BBITIOJITHCHA HE TOJHOCTHhIO, HO OOBEM BBHITIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJYYUTh NPABUIHHBIC
pe3yabTaThl U BHIBOJIBL.

1 OayutoB 3amaHus BBIIOJIHEHBI YACTHYHO, C OOJBIIMM KOJHWYECTBOM BBLIYHCINTENLHEBIX OIIMOOK,
00BEM BBITIOJIHEHHOM YacTH pabOThl HE MO3BOJISET CENATh IPABIIBLHBIX BBIBOJIOB.

0 GamtoB 3amaHus BBIMOJHEHBI, MUCHBMEHHBIM OTYET HE MPEJCTABIICH WM paboTa BBIMOJHEHA HE
MOJIHOCTHIO, U 00BEM BBITIOJTHEHHOM YacTH pabOThI HE TIO3BOJISIET CIENaTh MPABUIBHBIX BHIBOJIOB.



7.3. IlpumepHble OLEHOYHbIE MATEPUAJIBI JJsl TEKYILIero KOHTPOJS YCIHEeBAeMOCTH H IPOMEKY-
TOYHOH aTTeCTAIUHU no HTOraM 0CBOECHUS JUCHUILINHBI «OT1i1a104HbBIE cpeacTBa
MUKPOINPOIECCOPHBIX CHCTEM)

1. Uro Takoe BcTpoeHHas cuctemMa BcC (BcTpamBaemasi cuctema, Embedded System)? E€
OTJIMYME OT APYTUX KOMITBIOTEPHBIX CUCTEM.

2. Knaccudukamms BcC

3. Ob6nacte mnpumeHenuss BcC Ha MHUKPOKOHTPOJUIEpaX M OCHOBHBIC IPHUHLUIIBI
MPOEKTHPOBAHUS

4. Tumnoas ctpykrypa BcC Ha MUKPOKOHTpOJUIEpE: 3JEMEHTHI, X Ha3HAYCHHE U CBSI3U

5. CrtpykTypa nporpammsl. [lepBoHavanbHbIe TpaBUiIa CHHTaKcuca si3bika C

6. [lepeMeHHbIE U THIBI JaHHBIX, MACCHUBBI, (DYHKITUH

7. Odopmaenue nporpamm Ha s3bike C

8. @OyHKIMM ynpaBieHus BBOIOM/BbIBooM: pinMode, digitalWrite, digitalRead, nupexrtusa
#define

9. Knaccet B mporpammax Ha s3bike C++ it ApaydHO: cO3JaHMe Kiacca  JJis

MIPOrpaMMUPYEMOro  00bekTa, Monaudukatopsl jgoctynma private u public, wmeroasl (pyHkuMM),
KOHCTPYKTOpBI KJIacca B IIporpammax

10. AHAJIOTOBBIE BXOJbl: AHAJOTOBBIE BXOJbl M IOATATMBAKOLIME PE3UCTOPBI, AHAJIOrO-
uudpoBoii mpeoOpa3oBaTellb, IPOrpaMMHbIe QYHKIUU aHATOIOBOTO BBOJA

1. [TonsiTHE M TpUMEpBI TapaUIEIbHBIX IPOLECCOB

12. ArnmapaTHoe npepbIBaHUE N0 TaMEPY

13. Hasnauenue u pynkuun 6ubnuoreku MsTimer2

14. ITocnenoBarensubiii mopr UART: mnocnenosarenshblii uHTepdeiic UART; Oubanorexa
Serial myist pa6otel ¢ UART; ocHoBHBIE (pyHKITMU Kiacca Serial.

15. CropoxeBoil TaiiMep: MPUUMHBI COOEB B MPOTrPaMMHOM OOECIEUEHHMH; CTOPOXKEBOM Taid-
mep (watchdog): OubnmuoTtexa miss pabOTBI CO CTOPOKEBHIM TalMEpOM; MPUMEHEHHE CTOPOKEBOTO
TanMepa

16. CriocoOblI MOBBIILIEHUS HA/IEKHOCTU PaOOTHI IPOrPaMMBI

17. Oco0eHHOCTH OTEPAaLMOHHBIX CUCTEM pEalIbHOTO BPEMEHU; IPOLIECChI, IOTOKH, 3aJjauu

18. Mopenu BcTpauBaeMbIX IPOrpaMM ONEPALMOHHBIX CUCTEM PEalbHOIO BPEMEHHU

8. IlepeyeHb OCHOBHOM M JONOJHHUTEJbHOH Y4eOHOHM JHMTEPATYpPbl, HEOOXOAUMON /sl OCBOCHMS
AHCUHMILINHBI

a) IlepeyeHbr OCHOBHOW U OTOJHUTEIBLHOW yYeOHOW JUTEpaTyphl, HEOOXOIMMOW Jii OCBOCHHUS
JUCLATIIMHBI

9. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHMKANIMOHHOH cetn «UWHTepHeT», He00X0-
AUMBIX JIJIS1 OCBOEHHUS TUCHHUILINHBI

Ne HaumenoBanue pecypca cetu «IHTEpHET» DJIEKTPOHHBIN aJipec pecypca

10. MeToau4yeckne YKazaHust AJast oﬁyqamumxca M0 OCBOCHHIO JTUCHUIIJIUHBI

[IpodeccronanbHblii ypoBeHb OakanaBpa MO HampaBieHUI0 moAroToBku 35.03.06 ArpounxkeHepus
BO MHOTOM 3aBHCHT OT TOTO OCBOWJI JI OH KOMIETEHIIMH HEOOXOIMMBIE ISl pelIeHUs] POQecCHOHATBHBIX
3a1a4 B obusactu IIPOM3BOJICTBEHHO-TEXHOJIOTHUECKOM JeSITeIbHOCTH, OTHOCSIIENCS K
NMEKTPU(PUIIMPOBAHHBIM W aBTOMATH3UPOBAHHBIM CEIIbCKOXO3SHCTBEHHBIM TEXHOJIIOTUYECKUM IIPOLIECCaM.
OcBoenune aucuumInHbl «OTIa0YHbIE CPEACTBA MHUKPOIPOIIECCOPHBIX cHCTEM'" 00eCHeunBaeT CTYJEHTY



dbopMHUpOBaHHE 3HAHWK O TPHUHIMIIAX [POTPAMMHPOBAHUS MHUKPOIPOIECCOPHBIX CHCTEM, BBIPAOOTKH
YMEHUH M HaBBHIKOB MPOTPAMMHUPOBAHHS MHKPOIIPOILECCOPHBIX CHCTeM Ha 0asze twiatgopmbel Arduino u
NOJrOTOBKY K TPHUHITHIO OOOCHOBAaHHBIX pEIICHWH B 00macTH pa3pabOTKM W IKCIUTyaTaluu
MHUKPOTIPOIIECCOPHBIX BCTPAWBAEMBIX CHCTEM YIPABICHHS OOBEKTAMH aBTOMATH3AIlMH B TEXHOJIOTUYECKHX
npoIieccax CelIbCKOX03sHCTBEHHOTO TIPOU3BO/ICTBA.

YcnenrHoe 0CBOCHHME JIUCHUIUIMHBI MPEAIoyiaraeT akKTHMBHOE, TBOPYECKOE ydYacTHE CTYJCHTa ITyTeM
TUITAHOMEPHOH M TIOBCETHEBHOM pabOTHI.

Nzyuenne aucuuiuiibel «OTIAaIOYHBIE CPENCTBA MHUKPOIPOIIECCOPHBIX CHUCTEM» IPEIyCMaTpUBACT
NPOBEICHUE JICKITHOHHBIX, JIAOOPATOPHBIX 3aHATHH U CAMOCTOSITEIIbHYIO pa0OTY CTYICHTOB.

HucuunnuHa paccumtaHa Ha 108 dgacoB. [l e€ OCBOEHUS CTyACHTaM IIOHAMOOSITCS 3HAHMS,
YMEHUS ¥ HaBBIKH, COPMHUPOBAHHBIC B TIPOIIECCE H3YUYCHHUS JUCIUTUINH Ha TIPEANIECCTBYIONINX KypCax:
BBICIIIAsi MATEMATHKA,;
busuka;

TEOPETUUECKHE OCHOBBI DJIEKTPOTEXHUKH;
nH(popmaTHKa,

U(pPOBBIE TEXHOIOTHUH;

KOMIIBIOTEPHOE TIPOCKTUPOBAHUE,
AJIEKTPUYECKHE U3MEPECHUS;
TEOPETUYECKUE OCHOBBI AJIEKTPOTEXHUKH;
AJIEKTPOHHAS TEXHUKA;

OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKH

Llenb NEKIMOHHOTO Kypca — TEOpeTHYecKas MOATOTOBKA CTYJACHTOB IO AMCUUIUIMHE. B Jexmmsx
COOOIAIOTCS OCHOBHBIC CBEACHUS TI0 KypCy, H3JIaraloTcsi METOJIUYECKHE MpPOOJIeMBbI M CIIOCOOBI X
pelIeHusl ¢ ONOpO Ha MpeAblAyIIMe 3HaHHUsA CTyAeHTOB. (Oco0oe MecTo OTBOJUTCSA JOTMYECKOMY
MOCTPOCHHUIO BBIBOJIOB M JIOKA3aTENLCTB. TeMbI JICKIMA IUIABHO TMOJBOMAT CTYACHTOB K YETKOMY
MOHUMAHHUIO CYITHOCTH METOJOB M CPEACTB IPOEKTUPOBAHHUS M IKCIUTyaTalldd MHUKPOKOHTPOJUIEPHBIX
BCTPAaWBAaEMbIX CHCTEM YIpaBiicHHWs. UTeHWe JIEeKIU COMPOBOXKAAETCS PAacCMOTPEHUEM TPUMEPOB,
COOTBETCTBYIOIIIUX  OCHOBHBIM  TIOJIOKEHHSIM  JIGKIIMA ¥ SBJISIETCA  JIOTUYHBIM,  HATJISTHBIM,
OpPUECHTUPOBAHHBIM Ha TOCIEyIoNIee MTPUMEHEHHE U3J1araeMoro MaTepraia B IPYTUX TUCIHITTHHAX.

YMeHue KpaTtko M JOCTaTOYHO IOJHO 3aIlMcaTh COJCPKAHWE YCTHOTO BBICTYIUICHUS — Ba)KHEHIINI
HaBBIK, 0€3 KOTOpOTO0 HEJNb3sl YCHEIIHO YYUThCs. HaBBIK KOHCHEKTHPOBAHUS JIETKO ITOJATACTCS
(hopMUPOBaAHHUIO.

KoHCIIeKThI IMEIOT CBOM 0COOEHHOCTH:

KOHCIIEKT — 3TO KpaTKasl 3al¥Ch IIaBHBIX IMOJTOXKCHHUA JTEKIINU;

B KOHCIIEKTE JIOIYCKAIOTCS Takue (POPMBI, KOTOPBIC TOHATHBI TOJIBKO aBTOPY.

TeopeTnueckue 3HaHHS, MMOJYYCHHBIE CTYJCHTAMHU Ha JICKIUSAX U MPH CAMOCTOSATEIHPHOM H3YUYCHHH
Kypca 1o HHPOPMaIMOHHBIM UCTOYHUKAM, 3aKPEIUISIOTCS TIPU BBITIOITHEHUH JIAOOPATOPHBIX PadoT.

LensaMu npoBeieHust 1a00PaTOPHO-NIPAKTHYECKUX PaOOT SBISIOTCS:

- 3aKpeIUIeHUE TEOPETUIECKOTO MaTepHala;

- peanu3anys CBA3M TEOPETUUECKOT0 MaTepHaja ¢ MPaKTUIECKOH 1eATeIbHOCThIO;

- BBIpa0OTKA YMEHUI U HABBIKOB BBIITOJIHEHHS AJIEKTPHUECKUX U3MEPECHUH.

Ilenn 1abopaTOpHOrO MPAKTUKyMa JOCTUTAIOTCA HAWIy4yIllUM o0pa3oM B TOM clyyae, €cliu
BBITIOJIHEHUIO JTAOOPAaTOPHBIX pPabOT MPEANIeCTBYET OIpEeeieHHasl MOIrOTOBUTENbHAS BHEAyIUTOPHAs
camocTosITenbHas padorta.

Tekymass pabota Hax ydeOHBIMH  MaTepuajaMyd  TPEACTABISIET COOOW  TJIABHBIA  BHI
CaMOCTOSITENIbHONH ~ paboThl  cTyAeHToB. OHa BKIIOYAaeT OOpa0OTKY KOHCIEKTOB JIGKIMH IyTeM
CHCTEMATHU3allMl MaTepuaia, 3aloJIHEHUS MPONYIICHHBIX MECT, YTOYHEHHS CXEM, aJrOPUTMOB U
BBIJICJICHUSI TJIABHBIX MBICIIEH OCHOBHOTO COJCpXaHUS JIEKUMHU. i1 3TOro HMCHONb3YIOTCS HMMEIOLIHecs
y4eOHO-METOJMUECKUE MaTepUalIbl U ApyTasi pEKOMEHIOBaHHAsI TUTEPATypa.

PabGoty  uHOpMAanmMOHHBIMM  HCTOYHMKAMU  pPEKOMEHJyeTcss  JenaTb B Ccleayrolei
MOCTIeIOBATEIFHOCTH: OerJIbIid MpocMOoTp (M71s1 BhIOOpA TJIaB, CTaTei, KOTOpble HEOOXOIUMBI 10 W3ydaeMOn
Teme); Oerjblii MPOCMOTP COJEp’KaHHs M BBIOOP KOHKPETHBIX CTPAHHUI], OTPE3KOB TEKCTa C MOMETKOH HuX
pacIoIOKeHHsI TI0 TEPEYHI0 JUTEepaTypbl, HOMEPY CTpaHHUIBI W HOMepy a03ama; KOHCIIEKTUPOBaHHE
pOYHUTaHHOTO. Eciiu caMoCTOsATENbHO HE yJanoch pa3odpaTbes B MaTepuale, chopMyIUpyiTe BOIPOCH U
00paTuTech 3a IMOMONIBIO K MPETIOAaBATEINIO.

Pe3ynbTaTUBHOCTE CaMOCTOATENBHOM pabOTHl CTYACHTOB OO0ECIeYMBAETCS CAMOAMCLUIUIMHON U
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CaMOKOHTpPOJIEM HAIIPaBJICHHBIMM Ha CHUCTEMAaTHYECKYyI0 MpopabOTKy MaTepuaia JIEKUMH U MOATOTOBKY K
1a00paTOPHO-MIPAKTUIECKUM paboTam, 0pOpPMIICHHE OTYETOB U OTBETH HA KOHTPOJIBHBIE BOIPOCHI.

Buasl konTpOIIS

Texyuuii KOHTPOJIb 3HAHUN CTYACHTOB UMEET CIeIyIoIue GOpPMBIL:

- co0ece10BaHME;

- TECTUPOBAHUE;

- OTYET MO0 JJaOOPaTOPHO-NPAKTHUECKOH padoTe;

- KOHTpOJIbHAst paboTa

ITpomeskyTouHas aTTecTals: O4yHasi U 3a04Hasi OpMbI O0YUEHHUS — 3aUeT.

11.  IlepeyeHr  MH(POPMALUOHHBIX TeXHOJIOT Ui, HCIO0JIb3yeMBIX IpH  OCYLIECTBJICHHH
o0pa3oBaTe/IbHOr0 Ipolecca MO JMCHUILIMHE, BKJIKYasi IepedeHb JHUIEH3UOHHOI0O M CBOOOIHO
PACNIPOCTPAHAEMOr0 MPOrPAMMHOI0 ofecnedeHHsl, B TOM 4YHCJIe OTeYeCTBEHHOI0 INPOM3BOACTBA U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHOZO 0becneyeHus

1. Kaspersky Total Security - AnTuBHpYC

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHast onepaniioHHasi CHCTEMA

3. AnnapartHo-nporpaMMHbIN KOMIIEKC«ARGUS-KARYO» -

11.3 [lepeuens npocpammnoco obecneyenus omeyecmeeHHo20 npou3eo0cmed
1. Kaspersky Total Security - AHTUBHpYC
2. AnnapatHo-nporpaMMHbIi KOMIUIEKC«ARGUS-KARY Oy -

IIpu ocyuiecTBieHMM 00pPa30BATENBHOIO IpoOLEcca CTYJEHTAMM U IPENOJaBATEIEM HCIOJIb3YIOTCS
cnenyromue nHpopmannonHo cupaBounbsie cucteMbl: CIIC «Koncynbrant mitocy», CIIC «"apanty.

12. Onucanne MaTepUHAJIbHO-TEXHUYECKOM 0a3bl, He00X0TuMOoii IS OCyLIeCTBJICHUS
00pa30BaTeIbLHOrO MPOoIecca Mo JUCIUIIMHE

Ne i/ HaumeHoBaHue crieualbHBIX Howmep .
. . OcHaIeHHOCTh CHEUAILHBIX [IOMEIIEHUN U
[IOMEILEHUH U IOMEIEHUN IS ayJIuTop - N
o MIOMEIIEHUH JIJIST CAMOCTOSTEITFHOU PabOTHI
CaMOCTOSITENNEHOUN PabOThI Au
1 VYyeOHas aynutopust Ais

MIPOBEICHUS 3aHSATHI BCEX THIIOB (B
T.4. JICKIIMIOHHOTO, CEMUHAPCKOTO0,
MPAKTHYECKOHN TTOJTOTOBKU
00ydJaronuxcs), rPyIInoBbIX U
WH/IMBUTYIBHBIX KOHCYJBTAIHH,
TEKYIIEero KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTECTAllMU

2 IToMmerenue 11 caMOCTOATEILHOM
paboThl 00yJArOIIHUXCS,
MOJITBEPIKIAIOIIEee HATHINE
MaTepUaTbHO-TEXHUYECKOTO
obecrieueHus, ¢ IepeIHeM

QCHORLIOT O nﬁnnvnnnauna




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromMMcsi € OTpaHMYEHHBIMM BO3MOXKHOCTSIMHM  3JI0pPOBbSl  IPEJOCTABJISIOTCS ClIELUaIbHbIE
yu4eOHMKM U ydeOHble mocoOusi, MHasg ydeOHas JuTepaTypa, CHElHaIbHblE TEXHUYECKUE CpEeICcTBa
o0ydeHHsT KOJUIEKTUBHOTO M HHJMBUIYaJIbHOTO I0OJb30BaHMs, IPEJAOCTABICHUE YCIYyr aCCHUCTEHTa
(OMOIIHMKA), OKa3bIBAIOLIET0 OO0YYAIOIUMCS HEOOXOJUMYI0 TEXHHYECKYH IOMOIlb, a TaKXe YCIyTrd
CYpAOIEPEBOTUMKOB U TU(DIOCYPAOTIEPEBOTUUKOB.

a) s CIa0O0BYISIIIHX:

- Ha TPOMEXYTOYHOM aTTecTallud MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN  CTYIEHTY
HEOOXOUMYI0 TEXHHYECKYIO IMOMOIIb C YY4eTOM HHAMBHUIYalbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHATh
paboyee MecTo, NEPEIBUraThCs, IPOUUTATh U OPOPMUTH 3aJaHUE, B TOM YHUCIIE 3aMUCHIBAs O] IUKTOBKY);

- 3aJaHus Ul BBIIOJHEHHUs, a TaKkkKe HMHCTPYKUUS O IMOpSAAKE NPOBEICHHUS IMPOMEXYTOUHOM
aTTecTanuy 0(OPMIISIOTCS YBETUYEHHBIM IIPUPTOM;

- 3aJIaHMsI JUIS BBIMIOJIHEHUS Ha IPOMEKYTOUHON aTTeCTAllUU 3aYUTHIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUS BBINIOJIHSIOTCS HA OyMare, HaJUKTOBBIBAIOTCS aCCUCTEHTY;

- obecnieunBaeTcs HHAMBUYaIbHOE paBHOMEpHOE ocBeleHne He Mmenee 300 Jrokc;

- CTYIEHTY JJs BBINOJHEHUS 3aJaHus NpPU HEOOXOIMMOCTH MPEIOCTABISAETCS YBEIMYMBAIOIIEE
YCTPOUCTBO;

B) JJIS TJIyXUX U CIa00CHbIIIAIIUX:

- Ha TPOMEXYTOUYHOM  aTTECTALlMM HPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUI  CTYIECHTY
HEOOXOUMYI0 TEXHHYECKYIO IMOMOUIb C YYE€TOM HHAWBHUIyaJbHBIX OCOOEHHOCTEH (OH MOMOTraeT 3aHATh
pabouee MecTO, epeIBUraThCsl, MPOUUTATh U OPOPMUTH 33aJaHHE, B TOM YHCIIE 3alHMChIBAst IOl AUKTOBKY);

- IPOMEKYTOYHAs aTTECTALUs MPOBOJUTCS B MUCbMEHHOU (hopMme;

- o0ecrieynBaeTcs HaJU4Me 3BYKOYCHJIMBAIOILEH anmaparypbl KOJUIEKTUBHOTO IOJIb30BaHMS, MPHU
HEOOXOAMMOCTH IOCTYMAIOLUM TPEAOCTaBISIETCS 3BYKOYCWJIMBAIOIAs —ammaparypa HHAUBUAYaJIbHOIO
H0JIb30BAHUS;

- 10 JKEJIAHWIO CTYJICHTA MPOMEKYTOUHAs aTTECTALMs MOXKET MPOBOAUTHCS B IUCbBMEHHOH (opme;

) Uid JMIl C HapyLEHUSMU OIOPHO-IBUIATEeNbHOIO ammnapaTta (TSDKEJNbIMM — HapyLICHUSMHU
JIBUTATENBHBIX (DYHKIMI BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBUEM BEPXHUX KOHEYHOCTEN):

- NHUCBMEHHbBIC 33JaHUS BBINOJIHAIOTCS HA KOMIIBIOTEPE CO CHELHMATM3HPOBAHHBIM IPOIPAMMHBIM
o0ecrieueHneM WM HaJJUKTOBBIBAIOTCS aCCUCTEHTY;

- 10 JKEJIAHUIO CTYJIEHTa IPOMEXKYTOUHAs aTTeCTalusl IPOBOJIUTCS B YCTHOU hopme.



PabGouass mporpamma aucuumiauHbel «OTIaOYHBIE CPEICTBA MHUKPOIPOIIECCOPHBIX  CHUCTEM)
coctaBieHa Ha ocHoBe DenepanbHbBIi TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIM  CTAaHIAPT  BBICIIETO

oOpa3oBaHus - OakajaBpuaT MO HampaBieHH0 ToArotoBku 35.03.06 ArpounxeHepus (mpukas
MunoOpnayku Poccun ot 23.08.2017 r. Ne 813).

ABTOD (BI)
nou. KO®uOT, kxnn Baxtuna Enena AprypoBHa

Penten3enTrl
nor. KO®uOT, ktH bongaps Cepreit Hukomaesuu

qou. KO®uOT, xtH Bopotaukos Urops Hukonaesuu

PaGowas mporpamma auciumuiuHbl «OTIAQZOYHBIE CPEICTBA MHUKPOIIPOIECCOPHBIX  CHCTEM»
paccMoTpeHa Ha 3acenanuu Kadenpa siaexkTpoTeXHUKH, (QU3UKA U OXpaHbl TpyAa mOpoTokon Ne 8 ot
12.03.2025 r. u mnpuszHaHa cooTBeTcTBytouleil TpeboBanuasM @PI'OC BO wu yweOHOro miaHa Mo
HarnpayieHUt0 noaArotToBku 35.03.06 ArpouHxeHepus

3aBenyromnuii kadeapoit SAnoBckuid Anekcanap AJIEKCaHIPOBUY

PaGouas mnporpamma aucuumiuHbl «OTJIAAOYHbIE CPEJICTBA MHUKPOIPOLECCOPHBIX CHCTEM»
paccCMOTpeHa Ha 3aceaHuHd Yy4yeOHO-METOAMYECKOM KOMHCCHMM WHCTUTYT MEXaHMKH U DHEPreTUKU
npotokos Ne 7 ot 17.03.2025 r. u mpusHaHa cootBercTBylomel TpeboBanusim ®I'OC BO u yueGHOro
IJ1aHa 10 HampaBlieHuIo moarotoBku 35.03.06 ArpounskeHepust

PykoBoautens OI1
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