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Annoranus

JucuunnuHa «MuKponpoleccopHas TEXHUKa» BXOJUT B 00pa3oBaTENbHYIO MpOrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIUAIMTETa I10 HAMpPaBJICHUIO TOJITOTOBKHU/
crenuansHocT 10.05.03 «MubopmanmonHas 0e301acCHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX HMH(DOPMALNMOHHBIX CUCTeM». Jlucruruimnaa
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

I[IK-3  «Cnocoben  pa3pabarbiBaTh  CpPEACTBAa  3allUTBI  CETEH  CBA3M  OT
HECAHKI[MOHHUPOBAHHOTO JJOCTYIIa»

I[IK-5 «CmocobeH ocCymiecTBIAT, pabOThl 1O TPOSKTHPOBAHMIO U  pa3paboTKe
ABTOMATU3UPOBAHHBIX CUCTEM B 3aLUIIICHHOM MCIOJHEHUM

[IK-8 «CnocobeH OCYHIECTBIATh SKCILTyaTallMi0 aBTOMATH3MPOBAHHBIX CHUCTEM B
3alIUILEHHOM HCIIOJTHCHUI

ConepxaHve AUCIUIUIMHBI OXBaTbIBAE€T KPYI BOIIPOCOB, CBSI3aHHBIX C IMPOTrpaMMHOMN
peanu3anueld UQPPOBBIX PETYIATOPOB CHCTEM YIPABICHUS M CETEH CBSI3U Pa3IUIHOTO
Ha3HA4YCHMUS.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenpf0 OCBOCHMS AWCHMUIUIUHBI SBJSICTCS JOCTHDKCHHE CIEAYIONUX PE3yIbTaToOB
o0Opa3zoBaHwus:
- 3HAHMUS:

Ha YPOBHE MPECTABICHUN: 2JIEMEHTHONU 0a3bl COBPEMEHHBIX MUKPOKOHTPOJLIEPOB ISt
CUCTEM YIPABICHUS U TCHICHINI X Pa3BUTHSI;

Ha YpOBHE BOCHPOU3BEICHUS: MPHUHIMIIOB pabOThl MHUKPOKOHTPOJJIEPOB U HX
UCIIONIb30BAHUSL ISl pealli3allid PEryJISTOPOB CHUCTEM YIPaBICHHUS W 00pabOTKH
uH(pOpPMaIUU PA3INYHOTO HA3HAYCHMUS;

Ha YpPOBHE MOHHUMAaHUS: MPUHIUIIOB MOCTPOCHUS M (DYHKIMOHHPOBAHUS IHPPOBBIX
CUCTEM YIIpaBJIeHMs, OCOOCHHOCTeM MX OpraHu3allid Ha YPOBHE (PYHKIIMOHAJIBHBIX U
MPUHIIUITAATBHBIX CXEM;
- YMEHHUS: TEOPETHYECKHE: BBIMOJIHATH aHAIM3 HAay4YHO-TEXHUYECKOW HH(pOpMaIuH,
pa3pabaTeiBaTh MPOrpaMMEI JUisi 00pabOTKH MHPOPMAITUHN U YIIPABJICHUS TEXHUICCKUMU
00BEKTaMU;

MPAKTUYECKHUE:  BBINIOJNHATH  PacyeThl, HEOOXOJWMBIC TIPH  MPOCKTHPOBAHHH
PErynaTopoB HUGPOBLIX CUCTEM YIIPABICHUS;
- HaBBIKHM: BBINOJHITH COOp W aHaJIW3 HWCXOJHBIX JAHHBIX, HEOOXOIUMBIX JUIS
ONTUMAJILHOTO BBIOOpa TpPHUHLUIA (YHKIMOHUPOBAHUSA LH(PPOBOTO YCTPOICTBA
yhpaBieHUs 1 00padOTKH U3MEPUTENbHON HHPOPMALUH.

1.2. JlucummimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  yJaCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIIETO 0Opa30BaHMs (Jajee —
OIl BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pesynbTratamu ocBoeHus OI1 BO.

B pesynbrate u3yueHUs AMCHUIUIMHBI OOYYAIOUIUICS NOJDKEH O0ManaTh CIEAYIOUTUMU
KOMITETCHIIMSIMU WM UX 4acTsAMU. KOMIIETEHIIMN U WHIMKATOPHI UX JTOCTUKEHUS NIPUBEACHBI B
Tabimue 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynmna) Koxa u HaumenoBanue Kon u HauMeHoBaHue HHAUKATOpa
KOMITETEHIINH KOMITETEHIIN N JTOCTHKEHUS] KOMIIETEHIIAHN
I1K-3 Criocoben
a3pa0aThIBaTh
pasp . | IIK-3.3.1 3HaTh cpeacTBa aHAIU3A U KOHTPOJIS
[TpodeccuonanpHbie | CpeaCTBA 3ALUTHI CETEH
3aIUILEHHOCTH CPEJICTB 3aIUThl CPEICTB
KOMIIETEHIIAHN CBSI3U OT N
CBSI3U CETEH DIIEKTPOCBSA3U
HECAaHKI[MOHHUPOBAHHOI'O
JIOCTYyTIa

ITK-5 Cnocoben
OCYILECTBIIATH PaObOTHI
no npoexktupoBanuto u | [IK-5.Y.3 ymers pazpadaTeiBaTh OT/AEIbHBIE

[TpodeccronanbHbIe

pa3paboTke KOMITOHEHTHI aBTOMaTU3UPOBAHHBIX CUCTEM B
KOMIIETEHIIUH

ABTOMATH3HUPOBAHHBIX 3aIUIIEHHOM HCIIOJHEHHH

CHCTEM B 3alIUIICHHOM

HCIIOJTHEHU U

ITK-8 Criocoben

OCYIIECTBIIATH

ym I1K-8.3.1 3HaTh METOIOJOTHYSCKHIE OCHOBEIL,
[TpodeccnonanpHbie | SKCILTyaTaLUIO
METOJIbI M CPEJICTBA TIOCTPOCHUS

KOMIIETEHIINH ABTOMATH3UPOBAHHBIX

ABTOMATU3UPOBAHHLIX CUCTCM
CHUCTEM B 3allITMIICHHOM

HCITOJTHCHU N




2. Mecro nucuurumHbl B cTpyktype Ol
JluctumimHaa MOKeT 0a3upOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUJaIONTUMUCS
MIPU U3YYCHHUH CIICTYIOITUX JTUCIHUIUINH:
- «OCHOBEI PAAUOTEXHUKID)
- «OJIEKTPOHUKA U CXEMOTEXHHUKAY
3HaHus, TMOJYYECHHbIE NPU M3YyYEHWU Marepuana JaHHOW IJUCHUIUIMHBL, UMEIOT Kak
CaMOCTOSTEIIbHOE 3HAUYCHHE, TaK ¥ MOTYT HUCITOJIb30BaThCS MPU N3YYECHUHU APYTHX JUCIUTIINH:
-« Opranuzanust 9BM U BBIYUCIUTEIBHBIX CUCTEM
— «lIporpammHo-amnmapaTHbIe CpeICTBA 3aIIUTHI HHOOPMAITUN .

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
JHlannaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ned
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 17 17
AyoumopHhule 3anamus, BCETO 4ac. 51 51
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (4Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 39 39
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3auy, OK3. OK3.
OK3.%%)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI IUCIUITITHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 5
Pasznen 1. Beenenue. Mcropus pa3Butus
1u(POBON TEXHUKH YIIPABICHHUS. 4 0 0 0 5
3agauu, perraeMble MUKPOKOHTPOJIEpAMHU B
CHCTEMAX YNPaBICHUS.




Paznen 2. Apxutexktypa MUKPOKOHTPOJIIIEPOB.

[TporpaMmMupoBaHre MUKPOKOHTPOJIIIEPOB ISt 8 0 8 0 10

3a]1a4 peaibHOT0 BPEMEHHU.

Paznen 3. YcerpoiicTBa cBsi3u ¢ 00bEKTOM 8 0 9 0 12

yIpaBIeHUS U U3MEPUTEIbHBIMU CPEICTBAMH.

Paznen 4. Opranuzaims nepenayu JaHHBIX 1O 10 0 0 0 10

1M (POBBIM JIMHUAM

Pa3znen 5. CoBpeMeHHbIE MUKPOKOHTPOJIIIEPHI U UX 4 0 0 0 5

MIPUMEHEHHE B CUCTEMaX YIPaBJICHUS

Uroro B cemectpe: 34 17 39
Hroro 34 0 17 0 39

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oy;ymei
poQeCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0MIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHbBIX 3aHATHH

1 Paznen 1.1. BBeaenue B nuctmiungy . Mictopus pa3Butust
uru(ppoBOI TEXHUKH yIpaBiieHUus. THUIOBas apXUTEKTypa
MUKPOKOHTpPOJUIEpa U HU(DPOBON CUCTEMBI YIIPABICHHUS.

Paznen 1.2 Ilepenaya maHHBIX [0 MapauieIbHON JIMHUU
CBSI3U .

2 Paznen 2.1 ApxurekTypa MUKpOKOHTpOsIepoB. [laMsaTh
JTAHHBIX, HAMSATh IPOrPaMMBI.

Pasnen 2.2 ApudgmeTnko-1oruueckoe ycTpoicTBo
Paznen 2.3. CnocoGbl 0OMeHa HHpOpMaLeld MexI1y
dpoBsIMU yeTpoiicTBamu. [IpepbiBaHns POrpaMMBl.

Paznen 2.4, Taiimepsl. Peanmzanys pexumMa peaabHOTo
BpeMeHH (2.3)

3 Paznen 3.1. Iudpo-anamorosrie mpeodpazoBaTe.
XapakTepucTUKU peoOpa3zoBaTeneil. B3pemusatomue
npeobpasoBarenu. [Ipeobpa3oBareny Ha OCHOBE
PE3UCTUBHBIX MaTPHLL.

Pasznen 3.2. Ananoro-uudpoBsle npeoOpa3oBaTenu
[Tpuntumb paboThl aHATOTO-IIUGPOBOTO MPEOOPA3OBATENS
(ALIT). CooTHOLIEHNS BXOJHBIX U BBIXOJHBIX CUTHAJIOB.
[TorpemHocTy, pa3peiieHue 1 TOYHOCTh PEOOPa30OBaHMUSL.
Bpems nmpeoOpa3oBaHus M MPOU3BOAUTEIBHOCTD
npeoOpasosareis. MeToibl aHaaoro-uudpoBoro
npeoOpaszoBanus. ALl ¢ tTuHaMUYeckol KOMIIEHCAIIUEH.
Cnensuuit ALIT. AT mocnegoBaTenbHOTO MPUOIKEHHS.

Paznen 3.3. bunapHOe ¥ IUPOTHO-UMITYJILCHOE YIIPABIICHUE.
OHepreTrka MponopLUHOHAILHOrO yrpasieHus. OcoOeHHOCTH
peau3anuy OMHAPHOTO U IIUPOTHO-UMITYIBCHOTO
YIIpaBICHU.




4 Paznen 4.1. CuHXpoHHas M aCUHXPOHHAs [lepeiada JaHHbIX

110 HOCHCHOB&TCHBHOﬁ JIMHUU CBSA3H

Paznen 4.3. IlpuGopusie unrepdericer SPlu TWI.
[TpumMeHeHne CHHXPOHHBIX MOCIEI0BATEIBHBIX JIMHUN CBS3H.

Paznen 4.2. CranmapTHble aCHHXPOHHBIE MOCIIEI0BATEIIbHbBIE
muann cBsi3u. Crangaptel RS232 u RS485. Opranuzanms
pabOThI MarkMCTPAILHOW JIMHUH CBSI3H.

5 Paznen 5.1. [IpumeHeHrEe MUKPOKOHTPOJUIEPOB B CPEICTBAX

KOMMYHUKAIIUU. APXUTEKTYypa ClelUaTM3UPOBAHHBIX
MHKPOKOHTPOJIJIEPOB JUIA LieJie mprueMal/tiepeiadn JTaHHbIX.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/Ie 3aHATUA U UX TPYAOCMKOCTDH

N3 Hux Ne
Ne | Tewmsl npaktuueckux | dopmel npakTuyeckux | TpynoeMKOCTb, |MpaKTUYECKOH |paziena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TabIUIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TPyAOCMKOCTE, | MPAKTHHECKOH | pasieiia
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 5
1 | Ilporpammuas peanusanus apudMeTuyecKux 2 2 2
BBIYMCIICHUI
2 | YopaBiieHHe X0J0M BBIUUCITHTEIHLHOTO 2 2 2
npoiiecca

3 Hcnons30BaHme OIITPOrpaMm 2 2 2

4 Pabota c mopramu BBOJIa-BBIBOIA 2 2 3

5 OTtob6paxenue nHdopMalu Ha G poBOM 2 2 3

WH/INKAaTOpe

6 | OOpaboTKa BHEIIHUX MTPEepPbIBAHUI 2 2 3

7 O6paboTka npeprIBaHUM OT TaliMepa 2 2 2

8 W3mepenne HHTEpBAJIOB BPEMEHH 3 3 3

Bcero 17

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAHOM HE TPEAYCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaroIINXCs
Buapl camocTosTenbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
N3yuenune TeopeTnyeckoro Marepuania
20 20
nucuuruael (TO)
IToAroToBKAa K TEKYyIIEMY KOHTPOJIIO 7 7
ycneBaemoctu (TKY)
[ToaroroBka K MpOMEKYTOUHOM 12 12
arrectaiuu (I1A)
Bcero: 39 39

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHpb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUN

Komiuectso 3x3eMIsipoB
MTudp/ B OHOIHOTEKE
bubnuorpaduueckas ccplika
URL anpec (KpoMe 371eKTPOHHBIX
IK3EMILISPOB)
Mouceiikus, E. B. MUKpOKOHTpOJLIEPHI
cemeiictea MCS-51. Teopus u npakTuka :
yaebHo-MeToamaeckoe nocobue / E. B.
Mouwuceiikua. — ExarepunOypr : Uzn-so
VYpai. yu-ta, 2017. — 144 c.
621.38 OCHOBBI MUKPOSJIEKTPOHUKH U 14
C 50 MHUKpOnpoueccopHor TexHukH [TekcT] :

yueOHoe nocobue / 10. A. Cmuphos, C. B.
Cokonos, E. B. Tutos. - 2-¢ u3., ucrp. -
CIIG. : Jlanb, 2013. - 496 c.

https://e.lanbook.com/book/

[IpakTHyeckoe pyKOBOJCTBO IO
nporpaMMupoBanuo STM-
MHUKPOKOHTPOJIJIEPOB : yueOHoe mocobue /
C. H. Topraes, M. B. Tpury6, 1. C.
Mycopos, A. C. Yeptuxuna. — Tomck :
TIIY, 2015. — 111 ¢. — Texkcer :
AIEKTPOHHEIH // JIaHB : 3TEKTPOHHO-
OuOIMOTEYHAs CUCTEMA.

I'anpe /1. 3aHnMarenbHbIe IPOEKTHI HA Oaze
MHKPOKOHTpoJuiepoB tinyAVR/ [IxaHaHbst
I'ape, Huryn Manxotpa: Ilep. ¢ anrmn. —
CIT6..bXB-ITepepOypr, 2012.- 352 c.

https://e.lanbook.com/book/281222

BomoBo3oB, A. M. MUKpOKOHTpPOJIIEPHI TS
CUCTEM aBTOMATHKH : ydeOHoe mocobue / A.
M. Bo0B030B. — 2-¢ U31., UCIIP. U IOIL. —
Bomnorga : Uadpa-Nrxenepus, 2022. —
168 c. — ISBN 978-5-9729-1071-7. —




Texcr : anexTpoHHsblIi // JIaHb : 211€KTPOHHO-
OMOIMOTEYHAs CHCTEMA. aBTOPH3.
IOJIb30BATENEH.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»

Ilepeuens JIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL aapec HaumenoBanue

Www.cta.ru “CoBpeMEHHbIE TEXHOJIOIMH aBTOMATHU3ALUN

http://www.microcontroller.ru/ | “SIMEX CosepiencTBo yrpaBneHus”

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOJIb3YEeMOT0 IIPH OCYIIECTBICHUU
00pa30BaTeNIbLHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne /it HaunmenoBanue
1 MC Studio 1700 Cumyssitop paboThl MUKPOKOHTpOJLIEpa U niepudepun
2 MC Studio VLC70 Cumynsrop 1iudpoBoii OCIeA0BaTSIbHOM JMHUN CBSI3U
8.2. [lepeueHp UH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE
[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabnuie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMEe cOCTaBHOMN 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | KomneroTepHblii Kiacce a. 52-49

MynbTumMeauitHas JEKIUOHHAS ayITUTOPUS

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

‘ Bug HpOMG)KyTO‘-IHOﬁ aTTeCTallun ‘ HepequL OIICHOYHLIX CPCACTB




DK3aMeH Cnucok BOIPOCOB K AK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIII, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXKET HCIIOIB30BaThCA
100-6amtbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETECHITHH

OI11eHKa KOMITETEHIUN

XapakTepucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 H3JIaraer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JHMTEPaTYpBHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 00OCHOBBIBAET U APTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSATHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIE ITOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOMH CIIeIMATN3UPOBAHHBIX TOHSTHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
HallpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHH.

«YAOBJICTBOPUTCIIEHO»
Ga4uTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;

— He QOpMYIHMPYET BHIBOAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO
«HC 3a4YTCHO»

10.3. TumnoBble KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
Bormpocsr (3agaun) nms sKk3ameHa mpeIcTaBlieHbl B Tadsmie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne ni/m [lepeuens BompocoB (3a1a4) AJs IK3aMeHa Koz
WHAUKATOpa
1 1. Cnoco0Obl 0OMeHa nHbopMaIHel Mex Ty TU(HPOBEIMU T1IK-3.3.1
yCTpoOHCTBaMu.
2. O06paboTka npepbiBaHUil MUKPOKOHTpoIuIepoM. CTek.




Vkazarens creka (SP).

3. ®nar npepblBaHUs, BEKTOP MPEPhIBaHUS. Y CTPONCTBO

(hopMupoBaHus Quiara MpepeIBaHUS OT BHEITHETO COOBITHSL.

4. Opranuzanys IporpaMMHOT0 00€CIICUeHHUS CUCTEM
yHIpaBieHusl ¢ 00padOTKON MpephIBaHMUIA.

5. Opraamszanms pabOTHI YCTPOICTB B MAarCTPAIIbHON CETH

1. Cunxponnas nmuaus cBszu TWI IIK-5.V.3

2. CunxponHas nuHus cBsi3u SPI

3. Jlunus cesi3u 1-Wire. Pabora ¢ 1aTYMKOM TeMIIepaTyphbl
DS1822

4. Amnanoro-uudpoBoe npeodpasopanue curaanos. Koaddumment
nepeaayn mpeodpazoBarersl.

5. TloakmoveHue K MUKPOKOHTPOIUIEPY NATYMKOB C YACTOTHBIM
BbIX010M. Cr1oco0 M3MEpEHHUs YacTOThI.

1. 3ananue ckopocT npuema u nepeaauun nanueix st UART | TTK-8.3.1
2. CHHXPOHHBIM U aCHHXPOHHBIN CIIOCOOBI [TOCIICA0BATECIILHOM
nepesavyn JaHHBIX

3. OCHOBHBIE CXEMBI COCTUHEHUS a00HEHTOB CETH. Alpecalus
abOHEHTOB

4. CornacoBaHWe Harpy30K IPOBOHON JIMHUH CBSI3U

5. lanpBaHMYecKas pa3Bsa3Ka MPUEMO-TIEPEIATIUKOB

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Kon

Ne ni/mm Ilepeuens BompocoB (3ama4) a1 3a4era / Iu . 3a4€Ta
p p ( A )I[ A (bq) HHAWKaTOopa

Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

[lepeuenr TeM JIsi KypCOBOTO IPOCKTHPOBAHUS/BBIIIONHEHUSI KYPCOBOW pabOThI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO TPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii epedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypcOBOI pabOThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer s mpoBeleHUsS TIPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

y Kon
Ne n/nt [TpuMmepHBIii nepeyeHb BOPOCOB [Tl TECTOB
UHJIMKaTopa
1 Kakas nnpopmaimonHas M1Ha Ha3bIBAETCs MOCIIEI0BATEIbHOM? [IK-3.3.1

- IIMHA, Y KOTOPOM 0aiiThl KoAa nepeaaroTcs NociIeJ0BaTeIbHO BO
BPEMEHH OJMH 32 IPYIUM

- IIMHA, Y KOTOPOM CUHXPOCUTHAJI <BMOHTHUPOBaH» B II€PEAABAEMBbIE
NaHHbIE

- IMHA, Y KOTOPOM OMTHI KOJla MepeatoTcs MOCIeI0BaTENbHO BO
BPEMEHH OJMH 32 IPYTUM

- IIMHA, Y KOTOPOI CHHXPOCUTHAJ CTPOOUPYET NepeaBacMble JaHHbIE

2 Yem xapakrepusyeTcs KOMaHAa ¢ KOCBEHHOM ajipecanuen? [IK-8.3.1
- 3HaUEHUE OIlEepaH/ia 3allMCaHo B [10JI€ KOMaH/Ibl

- aJlpec OIepaH/a 3alUCaH B I10J€ KOMaHIbl

- KOMaHJia COACPKUT aJpec AUEKHU, CoAeprKalllel apec onepaHia
- KOMaH/Ia YNTAeT ONEePaH]l U3 CTeKa




Kakue ycTpoiicTBa NCTIONB3YIOTCS ISl MOJKIIOYEHUS KHOMIOK K
MukpokoHTposuiepy MCS51 ¢ nmognep:xkoit pexxumMa npepbIBaHus
MporpamMmsbI?

- M000i NMeroLUIiCs NapaieNbHbIN OPT

- TOJIBKO cucTeMHbie mopThl PO u P2

- Tos1bKO 1opthl P1 u P3

- TOJIbKO TopT P3

[IK-5.¥.3

Kakue moaynu JOMKHO COEpkKaTh BEAOMOE YCTPOMCTBO IS
nojajep>kaHusi 0OMeHa IaHHBIMH B PEXKHME MPSIMOTO TOCTYIA B MaMATh?
- TOJIbKO PETUCTP JTaHHBIX

- PETUCTP TAaHHBIX U PETHCTP COCTOSHUS

- PETUCTP TaHHBIX U MOIYJb (POPMUPOBAHMS CUTHATA TPEOOBAHUS
MIpephIBaHU

- PETUCTp JaHHBIX U MOAYJb YIpaBJIeHUs nepenadeit jaHHbix B O3Y
BEYIIETO

[IK-8.3.1

Urto Takoe ykaszaTesb cTeka’?

- 3TO OJIUH W3 PETUCTPOB OOIIET0 HA3HAYCHUS

- 3TO OJIMH W3 PETUCTPOB CHEIUATBHBIX (DYHKITUH
-3TO sYEiKa B 00JIACTH IMaMSITH MPOTPaMMBbI

- 3TO BBIJICJICHHAS SYEHKA ONEPATUBHON NaMSITH

[IK-3.3.1

Urto 03HauaeT BBICUINI MPUOPUTET UCTOUHUKA MTPEPHIBAHMS?

- 4TO COOBITHE UMEET MaKCUMAJIbHOE OBICTPOICUCTBUS

- YTO JAaHHOE NPEPHIBAHUE 3aMPETUTH HEBO3MOXKHO

- 4TO COOBITHE BBI30BET PEAKIIMIO KOHTPOJUIEPA, HE3ABUCHMO OT
JEHCTBUS IPYTrUX UCTOYHUKOB U BBIIOJIHIEMOI0 Y4acTKa MporpamMmbl
- YTO peakIus Ha cOObITHE OyIeT cpasy mocie 3aBepiieHus o0paboTku
TEKYIIETO MPEPhIBAaHUS

IIK-3.3.1

Kakum ciocobom MoXkeT OBITh pa3pelieHa padoTa TaiiMepa/cueTanKka
MUKpokoHTposiepa MCS51?

- TOJIBKO MTPOTPAMMHO

- IPOTPAMMHO JINOO CUTHAIIOM ¢ JTMHUH 1opTta P3

- TOJIBKO CUTHAJIOM C JIMHHUH TTopTa P3

- CUTHAJIOM C JIF000¥ JTMHUH MMOPTOB MUKPOKOHTpPOJIIEpa

[IK-5.¥.3

Kakoe 0CHOBHOE JOCTOMHCTBO KAaCKaIHOM CXEMbI COSTMHEHHUS BEIYILETO
U BEJIOMBIX YCTPOHCTB?

- IPOCTas aJpecanys BEIOMOTr0 yCTPOCTBa

- BO3MOKHOCTb paboThI C yIaJIeHHBIM 00BEKTOM

- BBICOKasi CKOPOCTh Tepelavun JaHHBIX

- BBICOKAsl IOMEXO03aIIMIIEHHOCTh NIepeiayn JaHHbIX

[IK-8.3.1

Kaxoe konruecTBo MpoBo0B HEOOXOAUMO J1JIsl OPTaHU3alUU JTUHUH
cBsizu TWI?

- MUHUMYM 2

- MUHUMYM 3

- MUHUMYM 4

- MUHUMYM 5

[IK-5.¥.3

Kaxoit cnoco6 aapecanuu BeIOMOTO yCTPONCTBA UCTIOIB3YETCS B
unTepdeiice SPI?

- HCITOJIB3YEeTCs OTICIIBHBIN MPOBOT JJIsI CUTHAJIA BBIOOpa YCTPOHCTBA
- HCTIOJIb3yeTCsl 7 OUT B epBOM OaiiTe MHPOPMAIIMOHHON MOCHIITKA

- HCIIOJIB3YyeTCs CrenunaibHas komonHanus curaanoB SCL u SDA

- ucnonb3yercs cnenuanbHbiii CRC xon B mHGOpMAIMOHHOM TaKeTe

[IK-8.3.1

11

JU1g 4ero B MUKpOKOHTPOJIIIEPAX MPUMEHSETCS] CTOPOXKEBOU Tanmep?

IK-3.3.1




- JUTs1 3aIUTHI IPOTPaMMBbI OT HECAHKITMOHUPOBAHHOT'O KOMTUPOBAHHUS
- IJIA 3alllUThI JaHHBIX MMPOrpaMMbl OT HCCAHKITMOHUPOBAHHOI'O
KOIUPOBaHUS

- 17151 TIepe3artycka MporpaMMBbl IpH €€ «3aBUCAHUU»

- JUTs BBIBEJICHUSI MUKPOKOHTPOJIIIEpA U3 PEKUMa HU3KOTO
SHEPronoTpeOIeHUs (PEKUMA KCOHY)

12 Kakumu curnasamu nepenaroTcst OMThI JaHHBIX 110 JInHUK cBsizu RS-485 | T1K-5.VY.3
- BBICOKOYACTOTHBIMH CUTHAJIAMU TIO CIIEIUATBHOMY KOAKCHATbHOMY
KabeJo

- YPOBHSIMH HaNPsDKEHUS OTICIBHO IO JTUHUAM repenadn 1XD u
npueMa RXD maHHbIX

- YPOBHSIMU HANPSDKEHUSI OTJEIBHO TI0 €MHOMN JBYHAIIPABICHHOM
mmaun TXD/RXD manHBIX

- mupdepernmanbabM curHaioM Ua-Up 1o ABYXTIIpOBOIHOM THHUT
CBSI3H

13 Kakoe koaruecTBO MpoBOJI0B HEOOXOAUMO Il OpraHU3aIMH JTUHUT [IK-5.¥.3
ces3u SPI?

- MUHUMYM 2
- MUHUMYM 3
- MUHUMYM 4
- MUHUMYM 5

14 Kakoe 0CHOBHOE JOCTOMHCTBO MaruCTpaJbHON CXEMBbI COCTUHEHUS [IK-8.3.1
BE/YIIEro U BeJIOMbIX YCTPOHCTB?

- IPOCTas aApecanus BeA0OMOro yCTpoiicTBa

- BO3MOKHOCTb pabOThI C y1aJIEeHHBIM 00BEKTOM

- ru0Kast KOH(PUTypanus CUCTEMBI

- BBICOKAsl IOMEXO03aIMIIEHHOCTh IIepeiaul JaHHbIX

15 Korna ycranaBnuBaeTcs ¢uiar npepblBaHus IPOrpaMMbl? [IK-3.3.1
- KOI'Jla HacTymaeT coObIThe, Tpedyrolee MpephlBaHus IPOrPaMMBI

- KOT/1a MporpaMMa pa3pelaeT NpepbIBaHUE OT OKUIAEMOI0 COOBITHS
- KOrJia 3amnucada MH(opMarys B BEKTOp IpepbIBaHUS

- KOI'JIa U3MEHUJIOCh COAEPKUMOE B YKa3aTene CTeKa

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOPMAaTuUBHBIX akTax [YAII, pernmameHTHpyHOIIUX NOPSAIOK MU IPOUEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTILIMHBI
(Huoice npueoosamcs pekomeHoayuu no cocmasiieHuto 0aHHo20 pazoena)

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).




OcHOBHOE Ha3HAYCHME JIEKIIMOHHOTO MaTepHuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U sICHOE H3JIoKEeHHME ydeOHoro martepuana. Ha3HaueHue COBpPEMEHHOH JIEKIIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTYIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JIEKIUsS BBIMOIHSIET METOJOJIOTHIECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCLHUILIMHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IEIOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIEHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TMOJlyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IIPOTHO3€E WX Pa3BUTH Ha OJIIKaNIINe TOIbI,

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIIaiI0B H
UCIOJIb30BAaHUEM DA3JaTOYHOI0 MaTepuallia IpU MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK 0 JUCIUTUIMHE.

CrpyKTypa Ipe/1ocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:

— Kparkas ucropus pa3BUTHS MUKPOIPOLECCOPHOM TEXHUKM U LU(PPOBBIX CHCTEM
yIIpaBJICHUS,

— Opranusanus TUGPOBLIX CUCTEM YIPaBIEHUS U 00paboTKH HHPOpMALHH

— TunoBas apxuTeKTypa MUKpPOKOHTPOJIEpOB. OpraHu3aliysi BhIYUCIUTEIbHOW YacTH
CnocoObl 06MeHa nHpopMarueit Mexx1y HH(POBBIMU yCTPOHCTBAMU

— O0paboTka nH(pOpMaLIUK IO MPEPHIBAHUIO TPOIPAMMBI

— VYcrpoiictBa cBa3u ¢ oOwvexkroMm. Ludpo-ananorossie u ananoro-undposbie
npeodpazoBarenu

— TlocnenoBaTenbHble TUHUM CBSA3M U MX IPUMEHEHUE B 33]ja4ax Mepeaad JTaHHbIX

— IIpumeps! COBpeMEHHBIX IU(PPOBBIX YCTPOICTB HA MUKPOKOHTpOJIIEpax

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS IO BBITIOJHEHUIO J1A00PATOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus 51a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

BeinonHenue 51abopaTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBL, ONpEeNesiseMol y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUS IPOLECCOB, SBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE U JEeTAlM3alds TEOPETUYECKUX 3HAHUMN, MOJYyYEHHBIX Ha
JEKLUSX;



— TOJIydYeHHE HOBOW MH(OPMALIUH 110 U3y4aeMON AUCLUILINHE;
— TmpuoOpeTeHrne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTI ¢ JTaOOpaTOPHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

[TpoBenenue nabopaTOpHBIX pabOT perIaMEeHTHPYETCS NpaBUIAMU OXpaHbl TpyAa M
TEXHUKH O€30MMacHOCTH, YTBEepXKIAeHHbBIMU pekTtopoM ['YAIL. 3amanue Ha BBINOJHEHUE
7a0opaTOpHBIX pPabOT ompenenseTcs MpernojaBaTeieM B COOTBETCTBHHM C  HACTOALICH
porpaMMoi TucHUIUIMHBL «MUKpOIIpOoLIeCCOpHas TEXHUKA» U y4eOHBIM IUIAHOM HampaBlIeHUS
10.05.03 (MeToauueckue yKa3aHus IPUBEACHBI B 2JIGKTPOHHBIX pecypcax Kadeapsr 31)

Crpykrypa u hopma oTuera 0 1adopaTopHOM padboTe
Otuet 0 mabopaTOpHOH paboOTe TOIDKEH COACPIKATh CIEAYIOIINE 00s3aTeIIbHBIC Pa3/IeIIb:
* TUTYJIbHBIH JIUCT;
* [1eJTb BBIMIOJIHEHUS J1Ta00paTOPHOI paboThI;
* KpaTKOE U3JI0KEHUE CYTH 3aaHUS B COOTBETCTBUU C BAPUAHTOM;
* TUCTUHTH Pa3pabO0TaHHBIX MPOTPAMM;
* pPe3yJIbTAaThl MOJCITUPOBAHUS PAOOTHI YCTPOHCTBA;
* BBIBO/IBI 110 JTA0OPaTOpHOIi padore.
Otder o J1abopaTopHO paboTe B IJICKTPOHHOM BHJIE JOJKCH OBITh 3arpyKEH B JIUYHOM
KaOMHEeTE CTYy/ICHTA.

TpebGoBanus Kk oopMIIEHHIO OTYETa O TabopaTopHOi paboTe

OT4eT DOKEH CONIepKaTh TUTYIHHBIN JIMCT, @ €r0 COACPKaHHUE JOHKHO OBITh
odopmieno cornacao 'OCT 7.32 — 2017.

HopmatuBHas moxkymeHTamus, HeoOXxomaumas s OQOpMIICHHS, TpHUBEICHA Ha
anekTpoHHoM pecypce ['YAIL: https://guap.ru/standart/doc

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJaroNIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ MIPU METOJUUYECKOM PYKOBOJCTBE INpENoaaBatrelis, HO 06e3 ero HemocpeaCcTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
nesnecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOEGHMHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHMM, oOecreunBaeT BBICOKUMI
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, IOMOTraeT IOJYy4YUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHa 1o JUCIHUIINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Metoauueckue yKazaHus IS OOYYAarOIIMXCS TIO0 MPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.



Tekymmii KOHTpPOJIb YCIIEBAEMOCTH IIPEIyCMATPUBACT KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUATIIINHBI.

Texymuil KOHTPOJIb yCIIEBAEMOCTH CTYACHTOB IIPOBOAUTCS ITyTEM MOHUTOPHHIA
pe3yJIbTAaTOB BHIMOJIHEHUS JJAOOPATOPHBIX paboT, KOHTPOJIBHBIM BOIPOCAMH Ha 3aLIUTE
71a00paTOPHBIX PabOT, MyTEM MOTY4YEHUsI OOpAaTHOM CBSI3U BO BPEMs IIPOBEIECHUS JICKIHH.

CBoeBpeMeHHass cJada OTYETOB IO JaOOpaTOpHbIM paboTaM U IOJIOKUTEIbHBIN
pe3yibTaT Ha 3aluTe 3THX paboT MOXKET YUYUTHIBATbCS NPU IPOBEAECHUH MPOMENKYTOUHOH
aTTeCTaluu.

11.5. Meroauyeckue ykazaHus Jjisi OOYYarONIUXCs MO MPOXO0KICHHUIO MPOMEXYTOYHOM
aTTeCTalluu.

[Ipomexxyrounast ~ aTTecTamsi  OOydJarOmuXcsi — MPEAyCMaTpuBaeT  OlICHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHS MO AucHuIuinHe. OHa BKIIOYAET B
ce0s.

— 9K3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIEecce
W3YYEHHUS BCEW MUCIUILUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAaKTHUUECKUX 3a1ady. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
MepuoJl HK3aMEHAIIMOHHOM CECCHUM W 3aBEpIIACTCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOIILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

[Ipomexxyrounas arrecranus nposogutcs no ®OC, npuBeaeHHomy B 11.10.3 nanHoi

paboueii mporpaMMbl TUCIUIUIUHBIL.



Jluct BHeceHUs U3MEHEHU B pabouyro MporpaMmy JUCIUILIMHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




