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Annoranus

JucuumnuHa «MUKpOnpoIiecCOpHas TEXHUKa» BXOJIUT 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 HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

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 3aIUIICHHOM UCIIOJHEHUM

[IK-8 «CnocobeH OCYIIECTBIATh SKCIUTyaTalldi0 aBTOMAaTHU3UPOBAHHBIX CHCTEM B
3alIUILEHHOM HCIIOJTHCHUI

ConepxaHue NUCLUMIUIMHBI OXBATHIBAET KPYI BONPOCOB, CBSI3aHHBIX C C MPOTrpaMMHOMN
peaym3anuei cpencTs WHGOPMAIMOHHON 3alUThl M JKCIUTyaTallueld CeTei CBS3U Pa3IUMIHOTO
Ha3HA4YCHMUS.

[IpenogaBanue AUCHUILIMHBI TPEIYCMATPUBACT CICAYIOIIHE (OPMbI OpPTaHU3AINH
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4ar0IIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS AMCIUIUIMHBI COCTaBisieT 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE
1.1 llenm mpenojaBaHusl IUCHMIUIMHBI - JOCTIDKCHHE CIEIYIOUIMX Ppe3yIbTaTOB
00pa3zoBaHus:
- 3HAHHUS:

Ha YpOBHE MPE/ICTABICHUN: 3JIEMEHTHON 0a3bl COBPEMEHHBIX MUKPOKOHTPOJUIEPOB /IS
AaBTOMATU3UPOBAHHBIX CHCTEM U TEH/CHIMH MX Pa3BUTHUS;

Ha YpOBHE BOCIPOM3BEICHUA: MPHHUUIOB pabOTBl MHKPOKOHTPOUIEPOB M HX
UCTIONIB30BAaHUS Ul pealii3allid  CHUCTEM YIpaBJIeHHS, OOpabOTKM ¥  3alIUTHI
uHpopManuy,

Ha YpPOBHE IMOHMMAHHMS: IMPHUHIMIIOB IOCTPOCHHS W (PYHKIMOHUPOBAHUS LU(PPOBBIX
CHCTE€M, OCOOCHHOCTEH MX OpraHM3allid Ha YpoBHE (DYHKUIMOHAIBHBIX H
NPUHINIHATIBHBIX CXEM;

- YMEHUS: TEOPETUYECKHUE: BHITIOIHATH aHAIN3 HAYYHO-TEXHUUYECKON MH(POpMaInH,
pa3pabaTbIBaTh IPOrpaMMBbI Ui 00paboTKK MHGYOPMALIUY 1 YIPABICHHUS TEXHUYECKUMHU
00BEKTAMHU,;

NPAaKTHYECKHE:  BBIMOJHATH  pacyeThl, HEOOXOAMMBIE TPU  IPOCKTUPOBAHUH
ABTOMATH3UPOBAHHBIX CHCTEM;

- HaBBIKH: BBIMOJIHATH COOp M aHAIM3 UCXOJHBIX JIAHHBIX, HEOOXOJUMBIX JUIs IKCILTyaTalluH

UQPPOBBIX YCTPOHCTB yIpaBiIeHUs 1 00pabOTKH HH(GOPMAIIHH.

1.2  JlucuumiuuHa BXOOUT B COCTaB  4YacTH, (opMuUpyeMoll  y4acTHUKAMH
00pa3oBaTEeNBbHBIX OTHOIICHHI, 00pa30BaTEIbHOM MPOTrPaMMbl BBICHIETO OOpa30OBaHUS
(manee — OI1 BO).

1.3 IlepeueHp MIaHUPYEMBIX PE3yIbTATOB OOYYCHHS MO JUCLUUILIMHE, COOTHECEHHBIX C
IUIaHUPYEMbIMU pe3ynbTraramu ocBoenus OI1 BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroOlIUics NOJDKEH 00ajarh CieqyIoIuMH
KOMIICTEHIIMSIMA HJIM WX YacTsAMHA. KOMIETEHIMM W WHIMKATOPbl WX JOCTHIKCHUS
NpUBECeHBI B Tabnue 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKECHUS

[TpodeccuonanbHble | cpecTBa 3aLUTHI CETEH
KOMIIETEHIINH CBS3H OT

Kareropus (rpynna) | Koa u HaumeHoBaHME Kon n HauMeHoBaHMEe HHAUKATOpa
KOMIIETEHIINHA KOMIIETEHIINHU IOCTHKEHUS KOMITETEHIINHA
IIK-3 Crocoben
pa3pabaThiBaTh

[1K-3.3.1 3HaTh cpeacTBa aHANINU3a U KOHTPOJIS
3aLIUIEHHOCTH CPECTB 3aLIUThI CPEJICTB

CBSA3U CETEH DIIEKTPOCBA3U
HECaHKLMOHHPOBAHHOTO

JocTyna

ITK-5 Cnocoben
OCYILECTBIISATH PaOOTHI

[IK-5.Y.3 ymeTs pa3pabaTbiBaTh OTJENbHbBIE
10 IIPOEKTUPOBAHUIO U

[TpodeccuonanpHble A3DABOTKE KOMIIOHEHTBI aBTOMaTHU3UPOBAHHBIX CUCTEM U
KOMITETCHITHH pasp CHCTEM MCKYCCTBEHHOTO MHTEIIJIEKTA B

aBTOMAaTHU3UPOBAHHBIX

3aIHUIIEHHOM UCIIOJIHEHUH

CHUCTEM B 3allIUILIEHHOM

WCTIOJTHCHUH

[TK-8 Criocoben

OCYILIECTBIIATH [T1K-8.3.1 3HaTh METOI0JOTUYECKHNE OCHOBBI,
[TpodeccnonanpHbie | SKCILTyaTaLIUIO METObI U CPEACTBA MOCTPOECHUS
KOMITETCHITHH aBTOMAaTHU3UPOBAHHBIX ABTOMATHU3UPOBAHHBIX CUCTEM M CHCTEM

CHUCTEM B 3allIMIIICHHOM HCKYCCTBCHHOI'O MHTCJIJICKTA
HUCITOJTHCHUH

2. Mecro nuctuIuIHHEL B cTpykType OI1




JucuummHaa MOXKeT 0a3upoBaThcs Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YyUJarOIUMUCS
IPY U3YYEHHUH CIIETYIONINX TUCIUTUINH:

— «IlpeoOpa3oBaTenbHbIe YCTPOMCTBA CHCTEM YIPABICHHS »,

— «__HMcnonHuTenbHbIE YCTPOWCTBA CHCTEM YIIPABICHUS »

3HaHUs, MOJYYEHHBIE MPU HM3YUYCHUM MaTepuayia JaHHOW JUCIUIUIMHBI, HMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U UCIOJIB3YIOTCS IIPU U3YUYCHUU APYTUX AUCUUTLINH:
— « M pgenrudukanys 1 AMarHOCTHKA aBTOMATH3UPOBAHHBIX CHUCTEM VIIPABICHUS »,
— « Mudopmannonnas 6€300aCHOCTE aBTOMATH3UPOBAHHEIX CUCTEM »

3. O0BeM U TPYIAOEMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHUIOB Y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp OUCHUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 17 17
AyoumopHhule 3anamus, BCETo vac. 51 o1
B TOM YHCIIE:

nekiuu (JI), (dac) 34 34

npaktudeckue/cemunapckue 3aastus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 39 39
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TA0IHIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Paznensl, TeMbI TUCTIUITITUHBL Jlexuma | 113 (C3) - JIP KII .
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 5
Pasznen 1. Beenenue. Mcropus pa3Butus
1M(pPOBON TEXHUKHU yIpaBICHU. 3a1ayH, 4 0 0 0 5
pelraeMble MUKPOKOHTPOJIJIEPAMH B CUCTEMAX
aBTOMaTU3aluU




Paznen 2. Apxutexktypa MUKPOKOHTPOJIIIEPOB.

[TporpamMupoBaHre MUKPOKOHTPOJUIEPOB ISt 8 0 8 0 14

3a]1a4 peasibHOTO BPEMEHHU

Paznen 3. YcerpoiicTBa cBsi3u ¢ 00bEKTOM 8 0 9 0 10

yIpaBiIeHUS U U3MEPUTEIHHBIMU CPECTBAMU

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

1U(POBBIM JIMHUSAM CBS3H

Pa3znen 5. CoBpeMeHHbIE MUKPOKOHTPOJIIIEPHI U UX 4 0 0 0 3

PUMEHEHHE

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

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS ~ OMNpPENEeNEeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBLHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC pa3acC/IOB U TEM JICKIITHOHHbBIX 3aHATUMN

1 Paznen 1.1. Beenenue B qucuumuiugy . Mcropust pazsutus uudpoBoi
TEXHUKH YIpaBjieHUs. TUIIOBas apXUTEKTypa MUKPOKOHTpOJLIEpa U
1M(POBON CUCTEMBI YITPABIICHUS.

Paznen 1.2 Tlepemaya mgaHHBIX MO MapayIeTbHON JIMHUH CBS3H .

2 Pa3nen 2.1 ApxurekTypa MUKPOKOHTPOJLIEpOB. [[aMATh JaHHBIX, TAMSITh
MIPOTrpamMMBl.

Paznen 2.2 ApupMeTnko-10ru4eckoe yCTporucTBoO

Paznen 2.3. CnocoGbl 0OMeHa nHpOpMaLen Mex a1y HUPPOBBIMU
ycrporictBamu. 1IpepbIBaHus MpOrpaMMBel.

Paznen 2.4, Taiimepsl. Peanu3zanys pexxrmMa peaabHOTro BpeMEH!

3 Paznen 3.1. [udpo-ananoroseie mpeodpazoparenu. XapaKTePUCTUKU
npeoOpasoBareneil. B3pemmBaroriue npeodpa3oBaremnu.
[TpeoOpa3zoBareny Ha OCHOBE PE3UCTHBHBIX MATPHII.

Pa3nen 3.2. Ananoro-uugpossie npeoOpazoBarenu [IpuHunnbs paboTsl
ananoro-udposoro npeodpazosatens(ALT). CooTHoIeHIS BXOAHBIX
Y BBIXOJIHBIX CUTHAJIOB. [lorpenHocTy, pa3peneHue u TOYHOCTh
npeoOpaszoBanus. Bpems npeoOpa3zoBaHus U MPOU3BOIUTEIHHOCTh
npeoOpazoBarenss. Meto bl aHanoro-nudposoro npeodpazoBanus. AL
¢ nuHamudeckoi kommencaruen. Cnemsanuii AL, ALITT
MOCJIEIOBATEILHOTO TTPUOIMIKEHHUS.

Paznen 3.3. buHapHO€E ¥ IIMPOTHO-UMITYJILCHOE YIIPABICHUE. JHEPreTUKA
MPOMOPLUOHATIBHOTO yrpaBieHust. OCOOEHHOCTH peann3alyi OMHApHOTO
U IIMPOTHO-UMITYJILCHOTO YIIPABJICHUSL.

4 Paznen 4.1. CuHXpOHHAs M aCHHXPOHHAs Mepeiaya JaHHbIX 110
OCJIENOBATEIILHON JIMHUU CBSI3U

Paznen 4.2. CranmapTHbIe aCHHXPOHHBIE MOCIIEI0OBATENIbHBIE TUHUU CBSI3U.
Cranmaptel RS232 u RS485. Opranu3zanus paboThl MarucTpaibHOM




JIMHWUH CBA3H.

Paznen 4.3. IlpuGopusie unrepdericer SPlu TWI. [Ipumenenue
CHUHXPOHHBIX MTOCJIE0BATEIbHBIX IMHUN CBSI3H.

Paznen 5.2. IlpuMmeHeHre MUKPOKOHTPOJIIIEPOB B CPEICTBAX
KOMMYHHKALMH. APXUTEKTYpa CIIELUAIN3UPOBAHHBIX MUKPOKOHTPOJIIEPOB
U1 Lerielt nprueMa/nepeaun JaHHBIX.

Paznen 5.1. IlpuMeHneHne MHUKPOKOHTPOJUIEPOB B CUCTEMAX 3allIUThI
uHpOpMAIH. APXHUTEKTYpa CIICIHATH3UPOBAHHBIX MUKPOKOHTPOJIIIEPOB.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTU4eCKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb
N3 anx No
Ne HaumenoBaHue 1a60paTopHBIX paboT TpynoeMKoCT®, | MPAKTHHECKOH | pasaera
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 5
1 | [porpammHas peanusanus apupMeTHUECKUX 2 2 2
BBIYMCIICHUI
2 | YrpaBiieHHe X0JI0OM BBIYUCIUTENHEHOIO 2 2 2
nporiecca

3 Hcnosp30BaHne noaporpaMm 2 2 2

4 PaGota c mopramu BBOJa-BBIBOJIA 2 2 3

5 Otobpaxenue nHdopmaiuu Ha IUGPOBOM 2 2 3

WH/IKaTOpe
6 | OOpaboTka mpepbIBaHHUI OT BHEIIHUX 2 2 3
COOBITHI
7 O6paboTka npeprIBaHUM OT TaliMepa 2 2 2
8 W3mepenne HHTEpBAJIOB BPEMEHH 3 3 3
Bcero 17 17

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaroIINXCs
Buapl camocTosTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
N3yuenune TeopeTnyecKkoro Marepuania
20 20
nucuuruael (TO)
IToAroToBKAa K TEKYyIIEMY KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
[ToaroroBka K MpOMEKYTOUHOM 11 11
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 TabuIle 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUMA

KomiuecTso 3x3eMInIsIpoB B

Hlnp/ bubnuorpaduueckas ccplika OudIMoTeKe
URL aapec
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

Mouceinkus, E. B. MUKpOKOHTpOJIIEPHI
cemeiictBa MCS-51. Teopus n nmpaxkTHka :
yueOHOo-MeTonuyeckoe nocodue / E. B.
Mouceiikun. — ExarepunOypr : 3a-Bo
Ypain. yH-Ta, 2017. — 144 c.

621.38 OCHOBBI MUKPOAJIEKTPOHUKH H 14

C50 MUKpoIpolueccopHoil TexHuku [Tekcr] :

yuebHoe nocodue / F0. A. Cmuphos, C. B.
Coxkomnos, E. B. Tutos. - 2-¢ u3z., ucnp. -
CIIO. : JIans, 2013. - 496 c.

[TpakTHyeckoe pyKOBOJICTBO IO
nporpammupoBanuo STM-
MHUKPOKOHTPOJUIEPOB : yueOHoe nmocodue / C.
H. Topraes, M. B. Tpury6, 1. C. Mycopos,
. C. Yeptuxuna. — Tomck : TIIY, 2015. —
111 c. — Tekct : anekTpoHHbIH // JlaHs :
3IIEKTPOHHO-OMOIMOTEHas cucTeMa. —
URL: https://e.lanbook.com/book/82855
(mata obpamenus: 07.12.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATENCH.

I"anpe /1. 3anuMaTenbHBIC MPOSKTHI Ha 0a3e
MHKpOKOHTposuiepoB tinyAVR/ JIxanaHbst
I'ane, Huryn Manxotpa: Ilep. ¢ anri. —
CI16.:bXB-ITepepOypr, 2012.- 352 c.




BonoBo3os, A. M. MUKpPOKOHTPOJUIEPHI IJ1s1
CHUCTEM aBTOMATHKH : yuyeOHOe rmocodue / A.
M. BoaoBo30B. — 2-€ u3/., UCIp. U 10T, —
Bonorna : Uadpa-Umxkenepus, 2022. — 168
c.— ISBN 978-5-9729-1071-7. — Texkcr :
AJIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
ouoOmoteynas cuctema. — URL:
https://e.lanbook.com/book/281222 (nata
obpamenus: 07.12.2022). — Pexum
JOCTYTA: JIJIsl aBTOPH3. TIOJIH30BATEIICH.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

https://www.lektorium.tv/microcontroller | Becratubiit ornaitH-kype «MUKPOKOHTPOJLIEPHI.
OcHoBbl STM32)

http://www.microcontroller.ru/ “SIMEX CoBeplieHCTBO yrnpaBieHus”
https://skillbox.ru/course/profession- Omunaiin-xype «lIporpamMmuct
proqram mer_of_mlcrocontrollersl MI/IKpOKOHTpOHHepOB»: O6yLICHI/Ie Ha HpOFpaMMI/ICTa
MHKPOKOHTPOJJIEPOB

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpecTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

Ne m/m HanmenoBanue

1 MCStudio

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl



https://api.dtf.ru/v2.8/redirect?to=https%3A%2F%2Fgo.redav.online%2F2ae478d1e500ee71%3Ferid%3D2VfnxyFWM3N%26m%3D2%26dl%3Dhttps%3A%2F%2Fskillbox.ru%2Fcourse%2Fprofession-programmer-of-microcontrollers%2F&postId=3351794
https://api.dtf.ru/v2.8/redirect?to=https%3A%2F%2Fgo.redav.online%2F2ae478d1e500ee71%3Ferid%3D2VfnxyFWM3N%26m%3D2%26dl%3Dhttps%3A%2F%2Fskillbox.ru%2Fcourse%2Fprofession-programmer-of-microcontrollers%2F&postId=3351794

Ne HanmeHnoBaHnue cocTaBHON 4acCTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUS

2 | KoMmbroTepHbIi Ki1ace 52-49

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TPOMEKYTOYHOH aTTECTalluu
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTallun

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBejcHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakrepucrvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKaa paKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJOKEHUS C MPAKTHYECKOU
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuan, TPaMOTHO H
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIN3UPOBAHHBIX OHITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYIOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne i/t

Kon

[lepeuens BompocoB (3aa4) AJsl IK3aMeHa
WHJUKATOpa

1 1.

BOOoNoOR~WN

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

29.

30.

31.
32.

33.
34.

YCTpOMCTBaMH.

¢naros (PSW)

Vkazarens creka (SP).

(bOpMHpOBaHI/ISI (1).]'[31"3 npepbiBaHrd OT BHCIIHCTO COOBITHSL.

yrpaBieHusi ¢ 00pa0OTKON MpephIBaHM.

Crioco0nl 00MeHa nH(pOopMaIueil MeXIy U(PPOBBIMU T1IK-3.3.1

[lepenaya qaHHBIX 10 MHGOPMAITMOHHOM IITHE
PazpsimHOCTh IIMHBI U KOJUPOBaHUE WHPOPMAIH
CuHXpOHHad Nepeaada JAHHBIX 0 apajlieNbHON TUHUM CBA3H
Tpurrep, peructp. [IpumeHeHue A XpaHEHUs JaHHBIX
[lepenaya qaHHBIX HECKOIBKAM yCTPOHCTBAM. AJpecarusl.
[IIuHBl JaHHBIX, aipeca, yIpaBIeHUus

ApHu(PMETHKO- TIOTHIECKOE YCTPOICTRBO.
Peructp-akkymynsTop 1 €ro npuMeHEHHE

Peructpbr o0miero HazHaYeHUs

OnepaTuBHas TaMSATh

[TamsTh pOrpamm

OneKTpUYecKH MporpaMMUpyeMasi IIOCTOSHHAS MaMsITh JaHHBIX
[Mopt BBO/1a/BBIBOIA TAHHBIX

Cr0Bo cocTosHus npoueccopa (peructp ¢aron)

I'enepaTop TaKTOBBIX HMITYJIECOB

Oneparus cnoxxeHus uncen. [lepenosHenne u ero npusHax
CroxeHne/BbIYMTaHIE MHOTOPA3PSIHBIX YHCEIT

Onepanuu ciBrra 4yucia

Jloruyeckas oneparust «»

Jlornueckas onepanus «uckirovaromee NIy
MackupoBaHue OTIENbHBIX OUT Yuciia

Onepanust yMHOKEHUS YUCEIT

Oneparus 1ejaeHns Yuces

[Ipsimas, HemocpencTBEHHas M KOCBEHHas! aJipecalui
Peructp npsimoii aapecanuu namsti nporpamm (DPTR)
TabnuyHOE BEIYUCIICHHE 3HAYCHNH 3a1aHHON (PyHKIMN
VYpasneHue X0A0M BBIYUCIEHNN. VICIIOJIb30BaHUE pEruCTpa

YeTpolcTBO ynpaBiieHNs
Moanporpamma. OdopmiieHHE MOAITPOrPaMM
O6paboTka npeprIBaHUil MUKPOKOHTpOJLIEpOM. CTeK.

@rnar npepbIBaHus, BEKTOP PEpbIBaHUs. Y CTPOMCTBO

Odopminenne noanporpaMMel 00padOTKH MPEPHIBAHUS
Opraam3arus IporpaMMHOTO 00€CTICUSHUST CUCTEM

2 33.

PaspsiqHOCTE MMapamnensHoi muHbl. Pacuer nndopmarmonnsix | [TK-5.Y.3
BO3MOYKHOCTEM.




34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,

45.
46.

47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62.
63.

VYCTpoHCTBO MpepbIBaHUsI MO BHEIIHEMY COOBITHIO
Taiimep. YcTpoiCTBO U Ha3HAYEHUE

CuHXpOHHAs NOCieoBaTeIbHAs iepeiadya JaHHBIX
ACHHXpOHHAS TOCIIeI0BaTENbHAS Tepeaada JTaHHbIX
CkopocCTb nepeaun JaHHBIX

OCHOBHBIE CXEMBI COCIIMHEHUS YCTPONUCTB

Anpecanusi IPUEMHUKOB NIPH PaJAUAIBHON CXEME COCMHEHUS
Anpecanusi IPUEMHUKOB MPU MarkucTpajIbHOM cxeme
COeTMHEHUS

JynuiexcHasi 1 CHMIUIEKCHAs TIepeAayn JaHHBIX.
Untepdeiic RS-232

YpoBHU curHasioB. KOHTPOIb 1IETOCTHOCTH JIMHUU CBSI3U

RS-232
Untepdeiic RS-485. CkopocTh nepenaun AaHHBIX
Buras napa. JIByHanpagieHHasl IOcIe0BaTeNIbHAs [Iepeaaya
TaHHBIX
VYnpasnenue nepepadeil JaHHBIX PU HCIIOIH30BAHUH
uHTepdeiica RS-485
ITporokosn Modbus-RTU
Hcnonb3oBanue 6uta napurera npu oOMeHe JaHHBIMU
HUcnonb3oBanne CRC- k00B nipu 00MeHE JTaHHBIMU
Cunxponnas nuauA B3 T WI
[Iporoxon nepemxaun naHHBIX M0 TuHUA T WI
[Iporokon npuema naHHBIX M0 JuHuA T WI
KonTpouns nenoctaocT muanA cBsizu ¢ naTepdeiicom TWI
CunxponHas quHAA CBs3u SPI
CuHXpoHM3anus MPUEMHUKA MpH padoTe ¢ nuHuer SPI
3anuch MporpaMmbl B aMsATh MHKPOKOHTpoJuiepoB Atmel
JIunus csizu 1-Wire,

Pabota ¢ maTunkom Temmnepatypsl DS1822
MuxpoxonTtpoiuiep ADUC824. ApxurekTtypa
KoMMyHHKaIIMOHHBIE BO3MOXXHOCTH MUKPOKOHTpOJLIEpa
ADuC824
MOHUTOpP UCTOYHUKA IMEKTPOIUTAHHS
CroposxeBoit TaiiMep

64.

Hcnonb3oBanue Taiimepa 11 GOpMUPOBAHUS HHTEPBAJIOB

BpEMCHHU 3a,I[aHHOﬁ JJIIATCIIbHOCTHU

65.
66.
67.

PexxuMbl paboThI TaliMepa
Peructpsr ynpaBienus paboToii TalimepoB
[oaxroueHre K MUKPOKOHTPOJUIEPY JAaTYMKOB C YACTOTHBIM

BbIX010M. CrIoc00 U3MEPEHHUS 4aCTOTHI.

68.

Hcnonn3oBanue TaﬁMepa A U3MEPCHHUA 4aCTOThI BHCIIHETO

CUTrHaJa

69.

Hcnonp3oBanue Taitmepa sl H3MEPEHUS TIEpPHO0/1a BHEIITHETO

CUTHaJ1a

70.
71.
72.
73.
74.
75.
76.
77.

Cucrema npepbIBaHU MUKPOKOHTpPOJIIEpa

VYnpasieHue npepbiBaHUSIMU

Peructp npruopurtera mpephIBaHUS

Peanuzanus nnatepdeiica RS-232

Peanuzanus nntepdeiica RS-485

OpraHu3aiys SJIeKTPOIUTAHHS JaTIUKOB 110 muHe 1-Wire
3agaHue CKOpOCTH MpreMa U nepenadn nanuaeix ;s UART
CHHXPOHHBIN M aCHHXPOHHBIN CIIOCOOBI ITOCIIEIOBATEIBHON

nepesiadn JaHHbBIX

78.

OCHOBHBIE CXEMbI COSMHEHNS aDOHEHTOB CeTH. Anlpecarus

aOOHEHTOB

79.

CornacoBanue Harpys3oxk HpOBOZ[HOﬁ JIMHHUH CBA3HU

[IK-8.3.1




80. INanpBaHMYecKas pa3Bsi3Ka MPUEMO-TIEPEIATYNKOB

81. Opranusaius padOThl yCTPOHUCTB B MArUCTPAIbHOMN CETH

82. ludpo-anamorossiii nmpeodpazoBarenb. Criocod
npeoOpa3oBaHus, KO3(GGHUIMEHT Nepeaadn, nepeaarounas GyHKus
83. Amnanoro-uudporoe npeodpasopanue curuanos. Koaddumment
nepeaayn nmpeodpazoBarens

84. Amnanoro-nudposoe npeodpazopanue curnanos. Koaddunment
nepenady nmpeodpasoBaTess

85. DHepreTHka NPONOPIUOHATEHOTO YIIPABICHUS 00BEKTOM

86. bunapHoe ynpasieHue nepupepruiiHbIME YCTPOHCTBAMU

87. LIupoTHO-UMITYIbCHOE YIpaBieHUE neprdepuitHbIMU
YCTPOKUCTBAMU

88. IlporpaMmmHas peanu3anus IIUPOTHO-UMITYJTLCHOTO
peoOpa3oBaHus

89. Ocobennoctu MUKpOKOHTpouIepoB AWR

90. ApxutekTypa MUKpokoHTposutepa ATtiny104

91. ApxutekTypa MUKpokoHTposuepa ATmega328

92. BUTHI 3a1IUTHI TPOTPAMMBI

93. Kondurypaius MUKpOKOHTPOJUIEPA MPU BKIFOUCHUN TUTAHUS
94. Apxutektypa MukpokoHTposep STM32F407

95. 'enepaTop TaKTOBBIX UMITYJIECOB MUKPOKOHTPOJLIEPA
STM32F407

96. Texuuueckas moaaepkka paspaborku mporpamm. STM32 Cube
97. CpezacTBa 3alKCH M OTIAJKH IPOrPaMM

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera

Kon
WHIUKaTOpa

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBOIl pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM arTecTallii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

1

Kakas nnpopmaimonHas MMHa Ha3bIBAETCs MOCIIEI0BATENbHOM?

1) mmHa, y KOTOpoii OalTHI KO/Ia TIEPEJAF0TCS TOCIEIOBATEILHO BO
BPEMEHH OJMH 32 IPYTUM

2) mKHA, Y KOTOPOH CHHXPOCUTHAII «BMOHTHPOBAH» B IEpeIaBacMble
TaHHbIE

3) mmHa, y KOTOPOi OMTHI KOJa MEepeIaloTCs MOCIIE0BATEIEHO BO
BPEMEHH OJMH 32 IPYTUM

4) mmHa, Y KOTOPOi CHHXPOCHUTHAJ CTPOOHMPYET NepeiaBacMble TaHHbBIE

Jjis 4ero B MUKpOKOHTPOJIIIEpPAaX MPUMEHSETCSl CTOPOXKEBOM Taiimep?
1) 15t 32U THL TPOTPaMMBbI OT HECAHKIIMOHMPOBAHHOTO KOITMPOBAHHMS

[IK-3.3.1




2) IUTs 3aIUThI JAaHHBIX MPOrPAMMbI OT HECAHKIIMOHUPOBAHHOTO
KOITUPOBAHUS

3) s miepe3arnycka MporpaMMBbl ITPH €€ «3aBUCAHHUN)

4) nist BBIBEACHUS MUKPOKOHTPOJIIEpA U3 PEXKUMa HIU3KOTO
SHEpronoTpedaeHus (PeKUMa «COHY)

3 Korna ycranaBnuBaercs ¢uar npepbsIBaHUs IPOTPaMMBbI?
1) xorza HacTynaeT coObITHE, TPEOYIOIee IIPEPHIBAHUS IPOrPAMMbI
2) KOrJa mporpaMma paspeliact npepbiBaHie OT 0)KUIAEMOI0 COOBITHS
3) korja 3anucaHa HHGOPMAIHS B BEKTOD IPEPHIBAHUS
4) xoryia M3MEHIJIOCh COJICPKMMOE B YKa3aTeJe CTeKa
4 BriOepure u3 criucka pasperiaemble M0JIb30BaTeNIeM HCTOUHUKU
npepbiBaHui MUKpokoHTpoiuiepa MCS-51
1. INTO
2. Timerl
3. Reset
4. UART
5 CooTHecuTe THII 3JIEMEHTA U3 JIEBOTO CTONIOIA ¢ €ro 0003HaYeHUEM U3
IIpaBoro crojdua
A Tnponeccop 1 ALU
b mocrosHHOE 3amomMuHaroIIEe ycrpoiicteo 2 PSW
B peructp 3 ROM
I" cropoxeBoli Taiimep 4 WDT
6 VYkaxkurte Mocie0BaTeNIbHOCTh Nepeiau nHpopManuu B MHTepderice
TWI B niuksie 3anucu Oaiita nHGOpManuu B namMsATh nepudepuitHoro
yCTPOMCTBA
7 Kaxkne ycTpoiicTBa HCIIONb3yOTCA U1 IOAKJIFOYEHUS KHOIIOK K [IK-5.¥.3
MukpokoHTposuiepy MCS51 ¢ nogaepxkoit pexumMa npepbIBaHUs
MIPOrpaMMbl?
1) 1r060¥ UMEIOIIHICS MapaIeTbHbINA TTOPT
2) TONBKO crcTeMHbIe TTopThl PO 1 P2
3) tonbko moptel P1 u P3
4) Tonbko mopt P3
8 Kakoe 0CHOBHOE TOCTOMHCTBO KacKaJHON CXEMbI COEIMHEHNUS BEYLIETO
U BEJOMBIX yCTPOUCTB?
1) npocTas agpecalus BEJOMOT0 yCTpOiicTBa
2) BO3MOXHOCTb pabOThI C YIaJICHHBIM 00BEKTOM
3) BbICOKasi CKOPOCTh MEpeaun TaHHBIX
4) BBICOKas TOMEXO03aIINIIIEHHOCTh TIepeIau TAaHHBIX
9 Kakoe 0CHOBHOE TOCTOMHCTBO MaruCTpajbHON CXEMbI COETMHEHHUS
BEIYIIETr0 M BEIOMBIX YCTPOUCTB?
1) mpocras agpecanus BEIOMOTo yCTpoicTBa
2) BO3MOXHOCTb pabOTHI C YIaJIeHHBIM 00BEKTOM
3) rubkast KOH(pUTypauusi CUCTEMBI
4) BBICOKAs TOMEXO03aIIUIIEHHOCTD TIepe/Iau TAaHHBIX
10 Kakum crioco6oM MokeT ObITh pa3pelieHa paboTa TaiiMepa/cueTanKa
MUKpOKOoHTposuiepa MCS517?
1) TOJBKO MPOrPaMMHO
2) MpOrpaMMHO JIMOO CUTHAIIOM C JTJMHUH mopTa P3
3) TOJIBKO CHTHAJIOM C JIMHUH TIopTa P3
4) curHaNIOM C JIF000# JTMHUHM TOPTOB MUKPOKOHTPOJLIEpA
11 Kakoe konruecTBo nMpoBo10B HEOOXOAUMO AJIsl Iepeaun HHGopMaluu

o jJuHuu ceszu TWI?




1) munumym 2
2) MUHHMYM 3
3) MuHEMYM 4
4) MUHUMYM 5

12

Kakumu curnazamu nepenaroTcs OMTHI JaHHBIX 1O JUHUHU cBsizu RS-485
1) BBICOKOYACTOTHBIMU CHTHAJIAMH I10 CIICIHATbHOMY KOAKCHATbHOMY
Kabeo

2) YPOBHSIMH HAIIPSDKEHUSI OTIEIBHO 110 JUHUAM niepeaadn TXD u
npueMa RXD maHHBIX

3) YpOBHSAMU HAIPSDKEHHSI OTICIIBHO 110 SMHOM IBYHAIIPABICHHON
mmaun TXD/RXD manHBIX

4) nudpdpepenumnansipM curdanioM Ua-Ug 1o JBYXIPOBOIHO# JTHHUH
CBSI3U

13

Kakoe KoJM4ecTBO MPOBOIOB HEOOXOAUMO ISl OPraHU3aIHH JTIHHUH
ces3u SPI?

1) Munumym 2

2) MUHHMYM 3

3) MuHrMyM 4

4) MUHUMYM 5

14

VYkaxure nHTEp(ENCchl, KOTOPbIE MOKHO PEKOMEHIOBATh IS TIepeIadn
AAaHHBIX BHYTPH OTACJIbHBIX KOMIIOHCHTOB aBTOMaTHSHpOBaHHOﬁ
CHUCTEMBI

1) I°C

2) ModBus-RTU

3) RS-232

4) RS-485

5) SPI

6) TWI

15

CooTHecHTe KJIacC AJIEMEHTA U3 JIEBOTO CTOJIONA C ero pean3aliei u3
IIpaBoro croada

A Jleranb 1 ModBus-RTU

b YcrpoiictBo 2 Toprt BBOA/BBIBOIA

B Hnurepdeiic 3 Pesucrop

I' IIporoxon 4 SPI

16

YKaKUTE MOCIEeIOBATSILHOCTD MepeIaul HHpOpMAaIIiH IIPH Iepeaade
OaifTa TaHHBIX 110 JUHUH cBs13u RS-232

17

Uem xapakTepusyeTcsi KOMaHJ1a C KOCBEHHOM azipecaryei?

- 3HaUEHUE OllEepaH/ia 3allMCaHo B M10JIE KOMaH bl

- aJ)pec OIepaH/a 3alUCaH B I10J€ KOMaH bl

- KOMaHJia COACPKUT aJpec AUEHKHU, CoAepKalllel aapec onepaHia
- KOMaH/Ia YNTAeT ONEepaH]l U3 CTeKa

18

Kaxue Moayu 10JKHO coiepKaTh BEAOMOE YCTPONUCTBO IS
nojjep>kaHusi oOMeHa IaHHBIMH B pEXXHME MPSIMOTO TOCTyTa B MaMATh?
- TOJBKO PETHCTpP JAAHHBIX

- PETUCTp JTaHHBIX U PETHCTP COCTOSHUS

- PETUCTP JTaHHBIX U MOIYJb (HOPMUPOBAHMSI CUTHAIA TPEOOBAHUS
MIpephIBaHUs

- PETUCTp aHHBIX U MOAYJb YIIPAaBJIEHUA Nlepenadeil naHHbix B O3Y
BEAYILErO

19

UYro Takoe yka3zaTenb cTeka’?
- 9TO OJIMH U3 PETUCTPOB OOIIEr0 Ha3HAUCHHSI

[IK-8.3.1




- 9TO OJMH U3 PErHCTPOB CIEUUATbHBIX (PYHKIIHMMA
-3TO siYeiika B 00J1aCTH MaMSATH MPOTPAMMBI
- 3TO BbIJICJICHHA siUY€lKa ONEepaTUBHON MaMSTH

20 Urto 03HaYaeT BBICHINI MPUOPUTET UCTOUHUKA MTPEPHIBAHUS ?

- 9TO COOBITHE UMEET MAaKCUMAaJIbHOE ObICTPOACHCTBUS

- YTO JAaHHOE NIPEPHIBAHKUE 3aMPETUTH HEBO3MOXKHO

- 9TO COOBITHE BBI30BET PEAKIIUIO0 KOHTPOJIEPa, HE3aBUCUMO OT
JNEHCTBUS IPYTrUX UCTOYHUKOB U BBIIOJHSIEMOT'0 YIacTKa MPOTPaMMBbl
- 4TO peakIus Ha coOObITHE OYIET Cpa3y MOcje 3aBeplIeHUsT 00padOTKH
TEKYIIEro MPEPhIBAHI

21 Kakoii cioco6 agpecanyy Be1OMOT0 yCTPONUCTBA UCTIONIB3YETCS B
unTepdeiice SPI1?

- UCTIOJIB3YETCSI OTJCIBHBIM IPOBO ISl CUTHANA BEIOOpA yCTpOiicTBa
- UCTIOJIB3yeTCs 7 OUT B epBoM OaiiTe nH(GOPMAITMOHHOM TOCHIIIKH

- HCTIOJIb3YyeTCs crenuanbHas komounanusa curnanos SCL u SDA

- ucnosn3yercs crnenuanbHeiii CRC ko1 B MHGOpMAIIMOHHOM TaKeTe

22 VYkaxure HHTEp(ENCchl, KOTOPbIE MOKHO PEKOMEHI0BATh IS Iiepeiadn
JAaHHBIX NPU OCTPOEHUU AaBTOMAaTU3UPOBAHHON CHUCTEMBbI
1) I°C
2) ModBus-RTU
3) RS-232
4) RS-485
5) SPI
6) TWI
23 CooTHecuTe peraemMyro 3aady U3 JeBOro CToJIONa ¢ UCIOJIb3YEeMbIM
YCTPOMCTBOM U3 IIPaBOro CTOJI0IA
A m3MepeHHe JUIMTEIbHOCTU 1 ananoro-uudpooit
HMMITYJIbCa rpeoOpazoBaresb
b nponopunonansHoe 2 Taitmep
YIIPABJICHUE MAJIOMOIIHON
Harpy3Kou
B nmponopunonaisHoe 3 uudpo-aHaIOroBhIi
ylpaBjeHHe MOIIHON Harpy3koil | mpeoOpas3oBareib
I' n3mepenue cuisl 4 MUPOTHO-UMITYJIbCHBIN
AIIEKTPUYECKOTO TOKA peoOpa3oBaTelb
24 VYkaxkurte Mocie0BaTeIbHOCTh ASHCTBUIA U paboTe ¢ aHAIOro-

11 (POBBIM IPe0Opa30BaTENEM MTOPA3PSTHOTO YPABHOBEIINBAHUS

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEICNSAIOUIMEe  MPOLEAYphl  OLICHWBAHUS
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTUpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTILIMHBI




11.1. Meroauyeckue yKazaHus M OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia .

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIUU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LeJIbHOE MPEACTaBIEHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsIBJIEHUE HEOOXOJMMOro HHTepeca, He0OX0AUMOTO I CAMOCTOSTENIbHOM padoThI;

— T[OJIyueHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHSl HAYKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKIIMOHHBI  MaTepua’l MOXKET COIpPOBOXKAATHCA JAEMOHCTpauuedl chnainoB
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATUK 110 AUCLHUIIINHE.

CrpyKTypa npefocTaBieHus JEKINOHHOIO MaTepuaa:

— Kparkas uctopusi pa3BUTUS MHUKPOINPOLIECCOPHON TEXHUKH M LHMPPOBBIX CUCTEM
yIpaBICHMUS,

— Opranuzanus qUQPOBBIX CUCTEM YIPaBIEHUS U 00pabOTKH HHPOpMALHH

— TunoBas apXUTEKTypa MUKPOKOHTpOJIepoB. OpraHu3aius BbIUNCIUTEIbHON YacTH

— Cnoco0bl 00MeHa nHpopMalueit Mexay LH(POBBIMU yCTpOHCTBaMU

— OO6paboTka HHPOPMALIUH 110 MPEPHIBAHUIO TPOTPaAMMBI

— VYecrpoiictBa cBsi3u ¢ 0o0bekToM. lludpo-aHasoroBsle u  aHaIOro-1UQppoBbIE
npeoOpazoBarTenu

— IlocnenoBatenbHble IMHUU CBS3M U UX IPUMEHEHHE B 3a/1a4ax Nepeaadyn JaHHBIX

— IIpumeps! coBpeMeHHBIX HU(POBBIX YCTPONCTB HA MUKPOKOHTPOJLIEpax

11.2. Mertoauueckue yKazaHus UIsl 00YYaIOMIMXCS 110 YYaCTHIO B CEMUHapax

OCHOBHOM 1ENBIO 11 00YYaroIIEerocst ABIsSETCS CUCTeMaTH3alMsl U 0000IIeHe 3HAaHUH
Mo W3y4aeMol Teme, pasjaeny, (GopMHpOBaHHWE YMEHHUS padoTaTh C JIOMOJHHUTEIbHBIMU
UCTOYHHKAMU HH(OpMAlIUK, COMOCTaBIATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIEKTHPOBATH
IMPOYHUTAHHOC, BBICKA3bIBATH CBOKO TOYKY 3pCHUA W T.II. B cooTtBercTBHM C Be)IYIHeﬁ
JUJIAaKTUYECKON 1eTbI0 COAEpIKaHUEM CEMUHApCKUX 3aHATUN SBISIOTCA Y3JIOBbIEe, Haubojee
TPYIHBIE JUISI TIOHMMaHHUS W YCBOCHHUS TEMBI, pa3fesibl JUCHUIUIMHBL Crenudukoil TaHHOU
(bopMBI 3aHATHI SABJISETCSI COBMECTHasi paboTa MpernoaaBaTelis U 00yJarolerocs HaJl peleHneM
MOCTaBJIEHHOW MpoOJeMbl, a MOMCK BEPHOrO OTBETa CTPOMUTCS HAa OCHOBE YepelOBaHUS
WHAWBUAYAJIbHON U KOJUIEKTUBHOM AESTEIBbHOCTH.



[Ipy TOATrOTOBKE K CEMHUHAPCKOMY 3aHATHIO 10 TEMe NPOCIYIIAHHOW JIEKIHUU
HEOOXOMMO O3HAKOMHUTBCSI C IUIAHOM €ro IpPOBEAEHUs, C JIMTEpaTypodl M HaydyHBIMHU
nyONIMKaUsAMU 110 TEME CEMUHApa.

TpebGoBanusl K IPOBEACHUIO CEMUHAPOB

Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO

11.3. Metoauyueckue ykazaHUs Uisi OOYYAIOIMIUXCS O TPOXOXKICHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycMompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3au y4eOHOTO
npolecca, 3aKJII0Yaronasicsl B BHITOJHEHUN 00y4alOIUMUCS 10 PYKOBOJICTBOM IperoaaBaTens
KOMIUIEKCa YYeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOIIErocs SBISCTCS MPUBUTHE O0YUIAOIIHMCS
YMEHHM U HaBBIKOB MPAKTUYECKOM IEATEIBHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIOITUMCS IPAKTHUSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacliupeHHe M JAeTajlu3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbHOCTH  MBILIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JICITUTIIAHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/1aHUN;

— olecrneueHne palMOHAIBLHOTO COYETAaHHS KOJJICKTHBHOM W MHIMBUIYaIHHONH (GOopM
00y4eHwusI.

TpeboBaHus K MPOBEACHUIO ITPAKTHUECKUX 3aHATHAM
Y4eOHBIM MIaHOM HE TPEIyCMOTPEHO

11.4. Metoauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIIMOHHON XapaKTEepPUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue n1abopaToOpHbIX padOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAM3aIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMON JUCLHUIUINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpebOoBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

[IpoBenenue nabopaTOpHBIX pabOT periaMeHTHpYeTCs NpaBWIAMU OXpaHbl TpyAa M
TEXHUKU O€e30MacHOCTH, YTBEpKAeHHbIMU pekTopoM ['YAIIL 3aganue Ha BBINOJIHEHHE
7a00paTOpHBIX pabOT ompezensercs MpernojaBaTeieM B COOTBETCTBUUM C  HACTOSIIEH




IPOTPaMMOM TUCIUILINHBI «MHKpPOIPOLIECCOPHAs TEXHUKa» U y4eOHBIM IUIAHOM HaIpaBJICHUS

10.05.03.

CrpykTypa B hopMa OTYETA O JJabopaTOPHOM padoTe

Ot4er o0 1abopaTopHOIt paboTe AOIKEH COMIEPKATh CICAYIOIINE 00s3aTeNbHBIC Pa3eiibl:
* TUTYJIbHBIH JIUCT;
* [1eJIb BBITMOJIHEHUS Ta00paTOpHOI paboThI;
* KPaTKOE U3JI0)KEHUE CYTH 3aJaHUS B COOTBETCTBUH C BAPUAHTOM;
* IUCTUHTU Pa3pabOTaHHBIX MPOTPaAMM;
* pe3yJIbTaThl MOJACIUPOBAHUS PAOOTHI YCTPONCTBA;
* BBIBOJIBI 10 JJaOOpaTOpHOH padore.

Otuer 0 1aboOpaTOPHOI paboTe B 3JIECKTPOHHOM BHJC JODKEH OBITH 3arpy’keH B

JUYHOM KaOWHETe CTYJCHTa

TpeboBanus k 0hopMIICHUIO 0TYETA O JIAOOPATOPHOU paboTe

OTueT MOIDKEH COACPIKATh TUTYIBHBIN JIUCT, & COACPIKAHUE OTUETA JJOJDKHO OBITh
odopmiteno cornacao 'OCT 7.32 — 2017.

HopmatuBHas nokymeHTanusi, HeoOxomumas it opOpMIICHHST OTYeTa, NMPUBEICHA Ha
anekTpoHHOM pecypee I'YAIL https://guap.ru/standart/doc

11.5. Meroauueckue ykazaHus JUIsl OOYYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INPEMOAABATENsA, HO 0€3 ero HemocpeaCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss GopMUPYETCs
nenecooOpa3Hoe MiIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMNpaBJSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHS MO BBHIMOJHEHUIO KOHTPOIBHBIX PadOT (U 00yJaroImuxcs
10 3204HOM (hopMe 0OyueHHs).

11.6. MeTtoauueckue yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTICBaeMOCTH.

Texymuit KOHTPOIb YCIEBAEMOCTH TMpEeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIHTIINHEL

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYJICHTOB MPOBOJIUTCS ITyTEM MOHHUTOPHHTA
PE3yIbTATOB BBHITIOJIHEHUS JJA0OPATOPHBIX padOT, KOHTPOJILHBIM BOIIPOCAMH Ha 3aIIHUTE
1a00paTOPHBIX PabOT, MMyTEM MOJIYICHUS OOpaTHOW CBS3HM BO BPeMsI IIPOBEICHUS JICKITHH.

CBoeBpeMeHHas cjaya OTYETOB IO J1A0OpaTOPHBIM paboTaMm, CBOEBpEMEHHas 3arpyska
WX B JIMYHBIH KaOWMHET M TIOJIOKUTEIBHBINA PEe3yabTaT Ha 3allUTe JJA0OPATOPHBIX PabOT MOXKET
YUUTHIBATHCS IPU TPOBEACHUH MPOMEKYTOUHOM aTTeCTaIiH.



11.7. Metoau4ieckue yka3zaHUs JJisi OOyYarOMIMXCs O MPOXOXKICHHUIO MPOMEKYTOUHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— o9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCS B Ipolecce
W3YYCHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUs MPAKTUYECKUX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
NepuoJi HK3aMEHAIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

IIpomexxyrounasi arrectauust npoBoautcs no DOC, npuBenennomy B 1.10.3 manHOM

paboueii mporpaMMbl TUCHUTUIUHEIL.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MCHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




