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1 Heau, 321244 U MUIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHHs M0 TUCIUIITHHE
«IIpoMbIlIEeHHBbIE HHTETPAJIbHbIE MUKPOCXEMbD)

Henpo wu3ydenuss ucuuIuIMHBL «lIpOMBIIITICHHBIE HMHTErpaIbHBIE MHKPOCXEMBD»
ABJISICTCA OBJIAJICHUE CTYIAEHTAaMH HaBbIKaMHU Pa0OThl C IMPOMBIIUICHHBIMH HHTETPAIbHBIMU
MHUKPOCXEMaMHU.

3agauyamMu U3y4eHHMs JUCLUIUIMHBI ABISIOTCS IPUOOpPETEHUE CTYACHTaMH 3HAHUIM:

- KOHCTPYKTMBHOI'O WCIIOJHEHHs W IPUHIUIA JIEUCTBUS INPOMBIIUICHHBIX HMHTETPAIBHBIX
MHUKPOCXEM.

- XapaKTEepUCTUK U NIapaMETPOB KOMIIOHEHTOB ITPOMBILUIEHHOW JIEKTPOHUKH;

- OCHOBHBIX IIOHSTHM, TEPMUHOB U ONPEACICHUIN MPOMBIIIICHHBIX UHTETPAIIBHBIX MHKPOCXEM
JpaiiBEpOB, TATYUKOB, HHTEP(HEHCHBIX MUKPOCXEM.

I[lnanupyemble pe3y/bTaTbl 00y4YeHHs, COOTHeCeHHbIe ¢ ycTaHOBJIeHHbIMU B OITOII
BO unaukaTopamu 10CTHKEHUSA KOMIIETEHIIUIA.

O6yuenne mo guciuiuinHe  «l[IpoMbllUIEeHHbIe  MHTErpPajJibHble  MHKPOCXEMbD»)
HamnpaBlieHO Ha (OPMUPOBaHUE Yy 00YYAIOIIUXCS CIEAYIOIIUX KOMIETECHIIUI:

Ko u HauMeHOBaHUe KOMIIeTeH M NuaukaTopsl 10CTHKEHUS] KOMIIETeH T
IIK-1. CnocoGen yuyacTBOBaTh B HIIK-1.1. Ucnonbs3yeT METOIUKH pacdeTa u
MIPOEKTUPOBAHUH OOBEKTOB KOHCTPYHPOBAHUS POMBIIUICHHBIX
npodeccnoHanbHOI AeSITeTbHOCTH HMHTETrpalIbHBIX MUKPOCXEM

NIIK-1.2. PaccunuThIBaeT XapakTEepUCTUKU U
PEKUMBI pabOTHI IPOMBIIIICHHBIX HHTEIPAJIbHBIX
MHUKPOCXEM

NIIK-1.3. [IpumeHsieT MeToAbl IPOEKTUPOBAHUS,
WCIBITAaHUN U IMarHOCTUKY MTPOMBIIIJIEHHBIX
MHTETrPaJIbHBIX MUKPOCXEM

2 MecTo TMCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMmbl

JlucuuruiiHa OTHOCUTCS K 4YacTH, (GOpMHUPYEeMOl y4JacTHHKaMu 0Opa3oBaTeNbHBIX
oTtHomIeHuii 6moka b1 «lucuumnmuaer (MOTyN)».

JucuunirHa B3anMOCBsI3aHa JJOTHYECKH U COJEPKATETbHO-METOIMYECKU CO CIEAYIOIUMM
nuciummHamMu OOIT:

- Ou3mKa;

- DIIEKTPOHHUKA;

- DJEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTEPUAIOBEICHHUE;

- DJEKTPUYECKUE MAIlIUHBI.

3 CTpyKTYypa M coJep:KaHue TUCUUILTHHBI

OO01mast Tpy10€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3a4eTHbIe equHUIBI (144 akaeMUIecKux
4acoB).

3.1 Buabl yueOHO# padoThl M TPY10€MKOCTH
(mo hopmam oOyueHus)
3.1.1 Ounas popma o0y4eHuUst



Ne B 610l D6 KoamnuectBo | Cemectp
/i U1 y4eOHo padoThI 4aCOB 8
1 | AyauTopHble 3aHATHS 54 54
B Tom uncie:
1.1 | Jlexuuu 18 18
1.2 | CemuHapcKue/IpakKTUYECKHUE 3aHATHS 18 18
1.3 | JIabopaTopHbIE 3aHATHS 18 0
2 | CamocTosiTeJibHAsA padoTa 90 90
B Tom uucne:
2.1 | OGyuenue B cucreme LMS 20 20
2.2 | IloaroroBka K JIEKIIMOHHBIM 3aHATUSAM. 20 20
2.3 | [ToaroToBka K MpakKTUYECKUM PabOTaM. 20 20
2.4 | IlogroToBka K MpOMEKYTOYHOM aTTeCTalllu 30 30
3 | IlpoMexxyTOUHAasi aTTeCTAIUSI
3auer/mud.3a4eT/IK3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTn4yecKuii MJIaH U3yYeHU s TUCHUTLTHHBI

TpynoemkocTs, yac

AynutopHas padora

Camo
Ne Pasznenni/Tembl Cemunapck | Jlaboparo crost
n/n JIMCIMITHHBI Beero | Jlekmu e/ pHBIE ¢IbH
" MPAKTHYECK | 3aHATHS s
pado
ue 3aHATUs a
BBoaHnas 4yacTth. 2 2 - -
1 Paznen 1. Mukpocxembl-apaiiBepbl 30 4 6 6 30
11 | Tema l. OnHOKaHaIbHBIE MUKPOCXEMBI 1 1 1
MM -npaitBepsl CBETOAUOAOB.
1.2 Tema 2. MHOTOKaHaJIbHBIE 1 1 1
Mukpocxemsl IIHMM-npaiiBepsl
CBETOJIMOJIOB.
1.3 | Tema 3. [paiiBeps! ynpaBicHUs 1 2 2
AJIEKTPOABUTaTENIMHU IIOCTOSHHOTO
TOKa.
14 | Tema 4. [dpaiiBepsl ynpaBieHus 1 2 2
YHHTTOJIIPHBIMH Y OUTIONISIPHBIMA
I1arOBBIMHM 3JIEKTPOJIBUTATEIISIMH.
2 Paznen 2. UnTe/LUIEKTyaIbHBIE 6 6 6 30
AATYMKHU
2.1 Tema 1. JlaTunky TOKa. 1 1
2.2 | Tema 2. JlaTunku TeMIiepaTypsl 1 - 1
BJIQXKHOCTH.
2.3 Tewma 3. JlaTuuku quoKcHIa yriaeposa, 1 1 1
KayecTBa BO3/1yXa M NbLIN.
2.4 Tema 4. JlaTunku 1aBIICHHS. 1 1




25 | Tema 5. JlaTunku paccTOSHUS. 1 1
2.6 Tewma 6. ['mpockonmueckne TaTINKH, 1
KOMIIaChl U MarHETOMETPBI.
2.7 | Tema 7. JlaT4riku OCBEIIEHHOCTH. 1
2.8 Tema 8. JlaTumkwu 1BeTa. 1
2.9 | Tema 9. Pabora ¢ GPS-mMomynem. 1 1
2.10 | Tema 10. MukpocxeMbl 4acoB 1 1 1
pEATLHOTO BPEMEHHU.
3 Pa3nen 3. BecnipoBoaHbIe 32 6 6 6 30
uHTepdeiicol
31 Tema 1. RFID-muxpocxemsl jist 2 2 2
pabotel ¢ NFC-meTkamu.
3.2 | Tema 2. UadpakpacHsiii uHTEpDEiic 2 2 2
NEC.
3.3 | Tema 3. Unrepdetiic Bluetooth. 2 2 1
3.4 | Tema 4. Unrepdeiic wi-fi. 2 2 1
Hroro 54 18 18 18 90

3.3 ConeprxkaHue TUCIUTITHHBI

BBoanas yacrts.

[Ipeamer, 3amaum u coaepkanue AUCHUIUIMHBL OOIIMe CBEACHUS O KOMIIOHEHTax
MPOMBIIUICHHOM CXeMOTeXHUKU. OCHOBHBIC XapaKTEPUCTHKUA U KiacCU(pUKAIUs KOMIOHEHTOB
MPOMBILUIEHHOW 3JeKTpoHUKH. CTpyKTypa Kypca, €ro MECTO U pojib B TOATOTOBKE
CIEIUAJIUCTA, CBS3h C IPYTUMH TUCIUIUIMHAMH.

Pa3nea 1. Mukpocxembl-apaiiBepbl

Tema 1. Oqnokananbubie Mukpocxembl HHIMM-apaiiBepbl cBeTOIHO10B.
Muxkpocxema ZXLD1350

Tema 2. MuorokanaiabHble MUKpocxeMbl HIIMM-apaiiBepbl CBeTOAHOI0B.
Muxkpocxema PCA9685

Tema 3. /IpaiiBepsl ynpaBJ/ieHHs 3J1eKTPOABUTATEISIMU MOCTOSIHHOTO TOKA.
Muxkpocxembl ULN2003 u L293D kak npaiiBepbl yHpaBi€HHUs 3JEKTPOJBUTATEISIMU
MTOCTOSTHHOTO TOKA.

Tema 4. JlpaiiBepbl ynpaB/jieHHS] YHUNOJSIPHBIMH M OMIOJSAPHBIMU IIATOBBIMH
JJIeKTPOABUTATEISIMH.

Mukpocxempl ULN2003 u L293D xkak [fpaiiBepsl yIpaBieHUS YHUIOJISAPHBIM
OWITIOJIIPHBIM IIATOBBIMH AJIEKTPOIBUTATEIISIMU.

Pa3nen 2. UnTe/UIEKTYAJIbHBIE TATYUKH

Tema 1. laTunkm TOKA.

Muxpocxembsr ACS712, INA226.

Tema 2. laTuuKH TeMIepaTypsbl M BJIAKHOCTH.

Muxpocxemsl TC72, DHT11, SHT21.

Tema 3. laTuynKH THOKCH/IA YTIJI€PO]a, Ka4ecTBa BO31yXa U NMbLIN.
Muxkpocxemsr CCS811, ENS160, SDS011.

Tema 4. JlaTuuKu 1aBJIeHUs].

Muxkpocxema BMP280, MPS20N0040D.

Tema 5. JlaTuuku paccTosiHus.

n




Jlazepnsrit natunk VL53L0X, ynbrpasBykoBoi natunk HC-SRO4.
Tema 6. 'upockonuyecKue JaTYUKU, KOMIACHI  MATHETOMETPHI.
Muxkpocxemsr MPU-6050, BM1160, QMC5883L.

Tema 7. laTYMKN OCBEIIEHHOCTH.

Muxkpocxemsr BH-1750, TSL2584.

Tema 8. JlaTunkm uBera.

Muxkpocxembr VEML60403, TCS4725.

Tema 9. Padora ¢ GPS-moaysem.

Monynas NEO-6M

Tema 10. MukpocxeMbl YaCOB PeaIbHOT0 BPeMEHH.
Muxkpocxema DS1307.

Pa3jnen 3. becipoBoaHbie uHTEepdenchl

Tema 1. RFID-muxpocxemsl s pa6otnl ¢ NFC-mMeTkamu.

Monyms RC522.

Tema 2. Undpakpacubiii uaTepdeiic NEC.

[Tporpammuas peanu3zanus uarepdeiica NEC, UK-nmpuémuuk VS1838B
Tema 3. UuTepdeiic Bluetooth.

Monyns HC-06.

Tema 4. UnTepdeiic wi-fi.

Monyns ESP-32

3.4 TemaTuKa CEMUHAPCKUX/NIPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHI
3.4.1 CeMmuHapcKkue/npakKTHYeCKHe 3aHATHSA

IIpaktuueckoe 3ansite Nel. OpHokananmbHble MuKpocxembl LIIMM-npaiiBepsl
CBETOJIMO/IOB.

IIpakTuueckoe 3ansaTHe Ne2. MHuorokaHaieHele Mukpocxembl [WM-npaiiBepsl
CBETOJIMO/IOB.

IIpaktuueckoe 3ansitme Ne3.  JlpaiiBepbl  ympaBlIeHUS — AJIEKTPOABHUraTENsIMU
IIOCTOSTHHOTO TOKa.

IIpakTnyeckoe 3ansitue Ned. JlpaiiBepsl yripaBieHNs] YHUIIOISIPHBIM U OUITOJISIPHBIM
[1arOBBIMHU AJIEKTPOJIBUTATENISIMH.

IIpakTuyeckoe 3ansaTue NeS. /laTunky TOKA.

IpakTnyeckoe 3ansitue Ne6. J[aTunky TeMnepaTypbl U BIaKHOCTH.

IpakTnyeckoe 3ansitue Ne7. JlaTuniku TMOKCUA Yyraepoaa, KA4eCTBa BO3/lyXa U MbUIH.

IIpakTnyeckoe 3ansaTue Ne8. /laTunku 1aBieHus.

IIpakTuyeckoe 3ansitue Ne9. JlaTunku paccTosTHUS.

IIpakTyeckoe 3ansaTue Nel0. ['mpockonnyeckue TaTYNKU, KOMIIAChl U MarHETOMETPBHI.

IIpakTuyeckoe 3ansaTue Nell. J[aTunky OCBEIEHHOCTH.

IIpakTyeckoe 3ansaTue Nel2. Jlarunky nsera.

IMpakTuyeckoe 3anaTue Nel3. Pabora ¢ GPS-Momymsamu.

IIpakTyeckoe 3ansaTue Nel4. MukpocxeMbl 4aCOB PEAIbHOTO BPEMEHHU.

IpakTnyeckoe 3ausaTue Nel5. RFID-mMukpocxems! muist pabots ¢ NFC-meTkamu.

IIpakTnyeckoe 3ansaTue Nel6. Mudpaxpacusiit uarepdeiic NEC.

IIpakTuyeckoe 3anaTue Nel7. Uurepdetic Bluetooth.

IpakTuueckoe 3ansitue Nel8. Uurepdetic wi-fi.



3.4.2 JlaGopaTopHbIe 3aHATHSA

He npexycmotpensr.
3.5 TemaTnka KypCcOBBIX IPOEKTOB (KYPCOBBIX padoT) - HET
4 Y4yeOHO-MeTOoAuYecKoe U HHPOPMALIMOHHOE 00ecTieYeHHe

4.1 HopmatuBHbIe 1o0KyMeHTBI 1 TOCTbI
1. TOCT P M3K 62421-2016 TexHOIOTHS SJAECKTPOHHOTO MOHTaXa. IJICKTPOHHBIC MOTYJIH.
2. TTOCT P 57435-2017 Muxkpocxembl HHTETpajbHbIC. TepPMUHBI M OIIPEICICHUS.
3.TOCT 2.702-2011 IlpaBuia BBITOTHEHHS HIEKTPHUECKUX CXEM.
4. TOCT P 564272022 TTaiika 5JeKTPOHHBIX MOJYJICH pagrO3IeKTPOHHBIX CPEJICTB
5. TOCT P 55752-2013 KommiekcHast cucteMa o0IInX TeXHUYeCKUX TpeboBanuid. M3nenus
AJIEKTPOHHOU TeXHHUKH. CHCTEMa TEXHUYECKUX YCIOBH.

4.2 OcHOBHas1 TUTEpPaATypa

1. ByntoB B.Jl., Makapos C.b. Mukpomporneccopuasie cuctembl. Yactes 1. Ludpossie
ycTpoiicTBa. YuebHoe rnocodue. — CII0.: M3a-Bo nmonuTexHuueckoro ynusepcurera, 2008199 c.

2. IudpoBeie ycTpolicTBA U MHKpOIpOIecCophl: yued. mocodue / A. M. Omunen, K. B.
Cemenos, M. A. Kpaues, B. M. KyprakoB; Muno6pnayku Poccuu, Om. roc. Texs. yH-T. — OMCK:
Hzn-so OMI'TY, 2021-80 c.: ui.

3. Awntonos O. I'., Murynosa E. 0. Hudpossie yctpoiictBa u mukpormpoueccopsl. (Hactb
1). Hudpossie yctpoiicTBa. YueOHoe nocodue. — CII6.: C3TVY, 200682 c.

4. Mumynus, 1O. E. lludposas cxemorexHuka: yued. nocooue /M71 10. E. Mumrynus, B.
A. HemonroB; Bnagum. roc. yu-T um. A. I'. 1 H. T'. CroneroBsix. — U3x. 2-¢, ctep. — Bmagumup:
Hzn-so Bal'V, 2019-144 c.

4.3 JlonoTHUTEeJIbHAA JIUTepaTypa

1. KanaGekos b. A. Llu¢poBbie ycTpoiCTBa 1 MHOTOIIPOIIECCOPHBIE CUCTEMBI: Y UeOHUK
JUIsl TEXHUKYMOB CBA3H. - I'opstuas muaus-Tenekom, 2007.- 336¢.: ui.

2. buprokoB C. A. Iudpossie yctpoiictBa Ha MOII-uHTErpanbHbIX MHKpOCXeMax. —
M.. Pamwo wu cB3b, 1990-128 c¢.; win (MaccoBass paanobubmroreka, Beim. 1132).

4.4 JnekTpoHHBbIE 00pa30BaTe/JbHbIE PecypChl
[IpoBenenue 3aHATUN U aTTeCTallUi BO3MOYKHO B IMCTAHIIMOHHOM (hopMare ¢ MPUMEHEHUEM
CHCTEMBl TUCTaHIMOHHOrO oOydeHus yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

Haszsanue 50P Cchblika
[IporpammupoBanue u
POEKTHPOBAHUE https://online.mospolytech.ru/course/view.php?id=3105
IMPOMBIIITICHHBIX
MHKPOKOHTPOJUICPHBIX CUCTEM

Pazpabotannsliit OP BKIIOYAIOT MPOMEKYTOUYHBIN U UTOTOBBIN TECTHI.

[Topsnox mpoBeneHuss paboT B AMCTAaHLIMOHHOM (opMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacropsKeHUsIMU TIPOPEKTOpa Mo y4yeOHOM paboTe W/HWIM LEHTPOM Y4eOHO-METOANYECKOM
paboTHLI.



https://online.mospolytech.ru/course/view.php?id=3105

Ka)K,I[BIfI CTYACHT o6ecnequ HHIWBUAYAJIbHBIM HEOIr'paHNM4YCHHBIM J0CTYIIOM K
9JIEKTPOHHBIM OnbInorekam yauepcutera (http://lib.mami.ru/lib/content/elektronnyy-katalog).

CcpliKa Ha AJIEKTPOHHYIO OUOIMOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JInneH3u0HHOE U CBOOOHO pacnpocTpaHsieMoe MPOorpaMMHoe
ol0ecrieuenmne

1. MoitOduc — poccuiickas KOMIAHUA-Pa3padOTINK OE30MaCHBIX O(PHCHBIX PEIICHUH IS
oOmeHuss W COBMECTHOM paboTel ¢ gokymeHTamu (AnbrepHatuBa MS  Office)
https://myoffice.ru/

2. IInarpopma nanoCAD — 510 poccuiickas 1miatgopma isg MPOCKTUPOBAHHUSI U
MOJICTTMPOBAHUSI O0OBEKTOB pa3nuuHOi ciokHocTH. [Tomnepxkka hopmaro *.dwg u IFC nenaer
ee omMuHbIM peuieHueM s coBMmewieHuss CAIIP- u BIM-texnonoruii. ®yHKuMoHan
mwiaropMpl  MOXKET  OBITh ~ pacmiupeH C  TIOMOIIBIO  CHCHHAIBHBIX  MOJIYJICH
https://www.nanocad.ru/support/education/

4.6 CoBpemMeHHbIe MPo(deccnoHaATbHBIE 0a3bI JAHHBIX U HH(OPMAIIHOHHBIE
CIPaBOYHbIC CHCTEMbI
Poccuiickas HaumonansHas oudnuoreka http://www.nlr.ru
OBC «YHuBepcureTckas oudaunoreka onaiiny https://biblioclub.ru/index.php
Hayunas snexrponHas 6ubaroreka http://wwwe.elibrary.ru
Poccuiickas rocymapcTBenHas ouoimoreka http://www.rsl.ru
O6pazosatenbHas mwiathpopma KOPAWT http://www.urait.ru
. «TexaKkcmepT» — CrpaBoYHasi CUCTEMA, TPEIOCTABIISIONIAS HOPMATUBHO-TEXHUIECKYIO,
HOPMAaTHUBHO-TIPaBOBYIO MH(popMaluio https://Texskcnept.caiit/
7. DnextpoTexHuueckas oudmuoreka «aek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBocTtr amekTpoTexHUKH, o0opynoBaHue. MHpOpManus 0 KOMIIAHHUSAX U
BBICTaBKaX, cTaThbu, 00baBiIeHus. https://netelectro.ru/
9. DnektporneHTp. http://electrocentr.info/

ok wnE

5 MarepuaibHO-TEXHHYECKOE o0ecrieueHue

Jlns  mpoBeaeHUsT JIEKUMOHHBIX 3aHATHH HCIOJB3YIOTCS ayAUTOPUH, OCHAILEHHBIE
KOMITbIOTEPAMH, MUHTEPAKTUBHBIMHU JIOCKAMH, MYJIbTUMEAUNHBIMU MPOEKTOPAMH M SKpaHAMU:
B-307 u aymutopuum oOmiero donaa. Ins mpoBeneHus CEMHUHAPCKUX PabOT HMCIOJIB3YETCs
aynutopusi: B-306 u ayautopun B IHHOBaIimoHHO-00pa3oBaTelbHOM KoMIuiekce «TexHorpamy,
KOTOPBIN pacroiiokeH Ha Tepputopun B/IHX.

6 MeToanuyeckune peKOMeHIaAMHU

6.1 MeToan4yecKue peKoOMeHIAIUH JIJIsl IPenoaBaTeJisi M0 OPraHu3aun
o0yueHust

6.1.1 IlpenomaBaTellb OpraHu3yeT NpPENOJABaHWE JUCIUIUIMHBI B COOTBETCTBHH C
TpeboBanusimMu «IlojoxkeHnst 00 opraHu3auu 00pa30BATENBHOTO Mporiecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €T0 (priinanax», yTBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBoM 3aHSATHUH TIperojiaBaTelib JOBOAUT O CBEACHHUS CTYJICHTOB COJCpP)KaHUE
paboueii nporpammsl aucruriuHb! (PIIT).

6.1.3 IIpenogaBaTens 0cOOCHHO OOpaiiaeT BHUMAaHUE CTYJACHTOB Ha:


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://www.nanocad.ru/support/education/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/
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— BUABl M (OpPMBI TPOBEIACHUSA 3AHATUHA 1O JUCLHUIUIMHE, BKIIOYas TOPSI0K
IPOBE/ICHUS 3aHATUI C NPUMEHEHMEM TEXHOJIOTUH IMCTAaHIIMOHHOIO OOydYeHHs U
CUCTEeMBbl  JUcTaHIMOHHOTO oOyuenusi yHuBepcurera (CHO  MockoBckoro
[Tonurexa);

— BHJBI, COJACPXKAHMWE U TOPSJIOK MPOBEICHHS TEKYIIEro KOHTPOJS YCIEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— @Qopmy, coaepkaHue U HOPSAOK IPOBEACHUS IPOMEXYTOUYHOM arrecTaluu B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBarenb JOBOAUT 10 CBEACHUS CTYIEHTOB Tpa(UK BBITIOIHEHUS Y4EOHBIX
pabort, mpexycMmoTpeHHbix PIT/I.

6.1.5 IIpenogaBaresb peKOMEHIyET CTYIEHTaM OCHOBHYIO U JIOTIOIHUTENILHYIO JIUTEPATYpYy.

6.1.6 IlpenonaBarensb peocTaBisIeT IIepesl IPOMEKYTOUHOM aTTecTaluel (3K3aMEeHOM WU
3a4€TOM) CIIFICOK BOTIPOCOB TSI TOJITOTOBKH.

6.1.7 IlpernonaBaTenu, KOTOpbIE MPOBOJAT JIEKLMOHHBIE M NPAKTUYECKHE (CEMUHApPCKUE)
3aHATUS, COTIACYIOT TEMAaTHUECKUH TUIaH MPAKTUYECKUX 3aHATUH, YTOOBI HCIIOIB30BATh SAHHYIO
cucreMy 0003Hau€HHUM, TEpPMUHOB, OCHOBHBIX MOHATHH JUCLHUIUINHBL.

6.1.8 Ilpu mOArOTOBKE K CEMHHAPCKOMY 3aHATHIO TI0 MEPEYHIO OOBSBICHHBIX TEM
IpenoJiaBaTesl0o HeoOXOAMMO YTOUHHUTh IUIaH MX IpoBedeHus, cornacHo PIIJ[, mponymats
(OpMYITHPOBKH H COZIEpKaHHE YIeOHBIX BOIPOCOB, BBIHOCUMBIX Ha 00CYXJIECHHE, 03HAKOMHUTHCS
C IepeyHeM BOIPOCOB I10 TEME CEMHUHAPA.

B xozxe cemmuHapa BO BCTYNHTEIBHOM CIIOBE PACKPBITH MPAKTUYECKYIO 3HAYMMOCTH TEMBI
CEeMMHAPCKOI'0 3aHATHS, ONPEACIIUTh HOPSIIOK €ro NpOBEIEeHUs, BpeMsl Ha 00CYXIEHUE KaXJI0ro
ydebHoro Bompoca. Vcrnonb30BaTh (GPOHTAIBHBIA OMPOC J1aBasi BO3MOYKHOCTh BBICTYITUTH BCEM
CTYACHTaM, IPUCYTCTBYIOIINUM Ha 3aHATUH.

B 3aximrounTensHON YacTH CEMHHAPCKOTO 3aHSTHS CIENYET MOJBECTH UTOTH: JIaTh OLEHKY
BBICTYIIJICHUH Ka)X/IOTO0 CTyJeHTa M y4eOHOW TIpymibl B LENOM. PacKpbITh MOJOXKHUTENIbHBIE
CTOPOHBI ¥ HEJOCTATKA TIPOBEIEHHOTO CEMHUHAPCKOTo 3aHATHS. OTBETHTh HAa BOIPOCHI
CTYAEHTOB. BbIaTh 3a1aHus U151 CAaMOCTOATENBHOM MOATOTOBKH K CIEAYIOIEMY 3aHATHIO.

6.1.9 Bo3MOXHO MpOBEJCHWE 3aHATHH M aTTECTAllMid B JUCTAHIIMOHHOM (opmare C
NPUMEHEHHEM CHCTEMBbl JHUCTaHIMOHHOro oOyuenus yHuBepcurera (CJJO MockoBckoro
[Tonurexa).

6.1.10 Ilopsmok mpoBeaeHuss pabOT B JUCTAHUMOHHOM (opmaTre YyCTaHABIUBAETCS
OTJIENIbHBIMU PACTIOPSDKEHUSMU TPOPEKTOpa Mo Yy4eOHOH paboTe W/WiaM IEHTPOM Y4eOHO-
METOANYECKON PaOOTHI.

6.2 MeTroaunueckue yKazaHus /151 00y4AIOIIMXCS M0 OCBOEHH IO JUCIUIIIMHBI.

6.2.1 CtyneHTy HEOOXOAUMO COCTaBHUTH AJIs ceOst TpaduK BBHIOIHEHUS YUeOHBIX paboT,
npenycMmoTpeHHbix PITJ[ ¢ yuérom TpeGoBaHMil ApYruxX AMCHMILINH, U3y4aeMbIX B TEKYILEM
ceMecTpe.

6.2.2 Tlpu mpoBeneHNH 3aHIATHN W TPOLEAYP TEKYIIeH W MPOMEKYTOUYHOW aTTECTAIlH C
UCIOJIb30BAaHUEM MHCTPYMEHTOB MH(POPMALMOHHON 00pa3oBaTeNbHON cpelbl IUCTAHIIMOHHOTO
obpazoBanus yauBepcuteta (CO Mockosckoro [lonmutexa), kak BO BpeMst KOHTAaKTHON pabOThI
C TpernojaBareieM, Tak U BO BpPeMs CaMOCTOATENbHOH paboThl CTYIEHT JIOJKEH 00ecreyuTh
TEXHUYECKYI0 BO3MOXKHOCTH HCTAHIIMOHHOTO TIOAKIIOUEHHS] K CHUCTEMaM JIMCTaHIIMOHHOTO
oOyuenus. Ilpu OTCYTCTBMM Takoi BO3MOXHOCTH OOCYIUTh CHUTYAIMIO C IpernojaBareieM
JICITUTITIHEL.

6.2.3 K mpoMexyTo4HOM aTTecTalvy JOMYCKAIOTCs TOJILKO OOYYaroIIMecs, BHIMOJIHUBIINE
BCE BHJIBI yU4e€OHOM pabOoTHI, MPEeTyCMOTPEeHHBIE pabodeit mporpammoit qucturauabl (PTLT).
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7 ®oH1 OLIEHOYHBIX CPeICTB
7.1 MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHHsI
C[)opMa l'lpOMe)KyTO‘IHOi/i arTreCcrallmm B BOCbMOM ceMeCTpe: IK3aAMCH.

[IpomexxyTounasi arrectanus oOydarommxcsi B (¢GopMe SK3aMEeHa MNPOBOJUTCA 10
pe3ysibTaTaM BBINOJIHEHUS BCEX BUIOB y4eOHOI paboThl, MPEAYCMOTPEHHBIX yYEOHBIM TLIaHOM
M0 JAHHOM NHUCUUIUIMHE (MOJYJI0), IPU 3TOM YUYUTBIBAIOTCS PE3YJbTAThl TEKYIIET0 KOHTPOJIA
ycreBaeMoCTH B TeueHue cemectpa. OlleHKa CTENeHM JOCTHXKEHUS OO0y4arolMMHCS
TUTAHUPYEMBIX Pe3yJIbTaTOB OOYUEHUS MO0 JUCIHILTHHE (MOIYJII0) MMPOBOIUTCS MPEIoaaBaTeseM,
BEIYUIUM 3aHATUS M0 AMCLUUIUIMHE (MOAYNIO) METOAOM OJKcrepTHOW omeHku. [lo wuroram
MPOMEKYTOUHOM aTTeCTallud MO AUCHMIUIMHE (MOIYJI0) BBICTABIACTCS OIICHKA «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO» UIIU «HEYIOBIECTBOPUTEIILHO.

K npomexyTouHON aTTecTanuu JOMYCKAIOTCS TOJIBKO CTYICHTHI, BHIMOJIHUBIINE BCE BUIBI
yueOHoI paboThl, MpeayCMOTpEeHHbIe pabouell mporpaMMoil no aucuuruinae «lIpombluieHHbIe
MHTErPAJIbHBIE MUKPOCXEMBI»: BBITIOJHUIIN TECTOBBIC 3a1aHus B cucteme LMS.

7.2 lllkana u KpUTEPUH OLIEHNBAHUSA Pe3yJILTATOB 00y4eHHs

[IIxana olieHUBaHUS PE3YJIbTATOB HpOMe)KYTOqHOﬁ aTTeCTaluu <«3K3aMEH» U UX OIIMCAaHHC!:

IIkana oyenusanusn Kpumepuii ouenueanusn

Buinonnenvt 6ce 6uovl yuebnou pabomwi, npedycmompenHnvle y4eOHbIM
nianom. CmyoeHm O0emMoHCmpupyem coOmeemcmeue 3HaAHUl, YMeHuUll,
HABbLIKOG NPUBCOEHHbIM 6 MAbIUYax nokasameieu, oOnepupyem
NPUOOPEMEHHBIMU 3HAHUSAMU, YMEHUSMU, HABLIKAMU, NPUMEHSEm UX 8
CUMyayusx nosvluleHHou croxcHocmu. Ilpu smom mozym  Ovimo
00NYujeHbl He3HaAUUmelbHble OUWUOKY, HEMOYHOCMU, 3amMpPyOHEeHUs npu
AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHUU U YMeHUUl Ha Hosble,
HeCmaHoapmmuwvle CUmyayuul.

Omauuno

Buvinonnenst 6ce 6uovl yuebnoti pabomul, npedycmompenHvie yueOHbIM
naanom.  Cmydenm  OeMoHCmpupyem — HenoiHoe,  NPASUIbHOE
Xopowio coomeemcemeue 3HaHuil, YMeHUll, HABbLIKO8 NPUBEOCHHbIM 8 MadIUyax
noxkazameneu, Jaubo ecau npu  ImMom  Ovuiu  donyujenvl  2-3
HecyujecmeenHble OUUOKU.

Buvinonnenst 6ce 6uovl yuebnoti pabomul, npedycmMompeHHvle yueOHbIM
naanom. Cmyoenm OeMOHCmMpupyem coomeemcmeue 3HAHUll, 6

Yoosenemsopumenvro
KOMOPOM 0C6eujeHa OCHOBHAs, Haubolee 8ANCHAAL YACMb Mamepuad,
HO npu 9mMmom 0onyweHa 00Ha 3HAYUMeNbHAsl OUUOKA UTU HEMOYHOCHb.
He ewinonnen o0oun unu  6Oonee  6udo8  yuebHOU  pabombl,
npeoyCMOmMpeHHbIX yuyeOHbiM niaanom. CmyoeHm OeMOoHcmpupyem
HenoiHoe coomeemcmeue 3HaHull, YMeHUll, HA8bIKO8 NPUBEOEHHLIM 6
Heyooeremeopumenvro

mabauyax nokazameneu, OONYCKAIOMC 3HAYUMENbHbIE OUUOKU,
nposAGIAemcs OMCYmcmeue 3HAHULl, YMEHUll, HABbLIKO8 N0  pAdy
nokaszamenei, CmMyOeHm UCHbIMbléaem 3HAYUMENbHble 3ampPYOHEeHUs]
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npu onepuposanuit SHAHUAMU U YMEHUAMU NPU UX NEPEHOCE HA HOBblE
cumyayuu.

7.3 OueHoYHbIE CpPeICTBA
7.3.1 Tekyummii KOHTPOJIb

1. [ToaroToBKa K BBIITOJIHEHHIO, IIPOBEICHUE MOACIUPOBAHUS, OpopMiIeHHE OTYETOB 110 18
NPaKTUYECKUM padoTaMm.

2. BrinorHeHNE MPOMEXYTOYHOTO M UTOTOBOT'O TECTUPOBAHUS 110 OCHOBHBIM pa3/ieiam
IUCIUIUINHEI B cucteMe LMS.

7.3.2 IIpoMe:KyTOYHASI ATTECTALHSA

[IpomexxyTounasi —arrecTalust TNPOBOAMUTCS B (OpME NHCHMEHHOTO JK3aMeHa C
HOCJEIYIOIMM coOecel0OBaHUEM 110 MaTepuajaM OTBeTa. DK3aMEHALMOHHBIM OMJIET CONEpKUT
ABa TCOPECTUUYCCKUX BOIIPpOCA. Crucok BOITPOCOB, BLIHOCUMBIX Ha 3K3aMCH BbIAACTCA CTYACHTAM
Ha MEepBOM 3aHATHUHU. [ MOJrOTOBKM M HAllMCaHMs OTBETa Ha OWJIET CTyAEHTY Bbluensercs 40
MUHYT. B mpomecce mpoBeneHuss coOeceOBaHUS CTYIACHTY MOTYT OBITh  3a/IaHBI
JIOTIOJIHUTEIIBHbBIE BOIIPOCHI, HE BBIXOJIAIIME 32 pAMKU U3YYEHHOT0 Kypca.

Bonpocs! k 3x3ameny:

1. Mukpocxema ZXLD1350.

2. Mukpocxema PCA9685.

3. Mukpocxema ULN2003.

4. Mukpocxema L293D.

5. YopaBneHnue OUTOISPHBIM [IATOBBIM JIBUTATEIIEM.
6. YrpaBieHue YHUTIOJISPHBIM IIArOBBIM JIBUTATEIICM.
7. Natunk Toka ACS712.

8. latumk Toka INA226.

9. latuuk Temneparypsl TC72.

10. Jatuwnk Bnaxknoctu DHT11

11. Jlaruuk Braxxnoctu SHT21.

12. Natuuk nquokcuma yriepoma CCS811.

13. Jatuuk kadectBa Bo3ayxa ENS160.

14. Narunk meum SDSO011.

15. latuuk naBnenus BMP280.

16. Haruuk nasnenns MPS20N0040D.

17. Jlazepnsiit natuuk paccrossHus VLS53LOX.

18. YabTpasBykoBoi natuank pacctossaus HC-SR04.
19. l'upockonmueckuit garuuk MPU-6050

20. Axcenepometp BMI160

21. Maruutomerp QMC5883L.

22. Jlatanku ocBeménnocT BH-1750.

23. Jlatuuku ocBeméHHocTH 1SL.2584.

24. Jlatunk niBeta VEML60403

25. Jlatuuk nsera TCS4725.

26. GPS-moxyns NEO-6M.




217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
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Mukpocxembl 4acoB peasibHoro Bpemenu DS1307.

Monyne RC522.

Nudpakpacusiit uatepdeiic NEC

[Tporpammuas peanuzanus unrepdeiica NEC B MukpokoHTpoILiepe.
HNK-npuémuank VS1838B.

Hurepdeiic Bluetooth.

Moayns HC-06.

Wurepdeiic wi-fi.

Monyns ESP-32.

[Tpurammn padoTsl ¢ naTaukamu 1o SPI-unTepdeiicy.

[Tpuntun padotsl ¢ qaTunkamu mo 12C-untepdeiicy.

[Mpuniun pabdotsl ¢ natunkamu no UART-unrepdeiicy. AT-komaHabl.
[TpaBuia co3maHus MOOMIBHOIO MpHIoKeHus st padotsel ¢ HC-06.1mo0 Bluetooth.
[TpaBwiia co3manuss MOOUIBLHOTO MPWIIOKESHUS Tt paboTel ¢ ESP-32.



