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Paspa6orana B coorBercTBuy ¢ ®I'OC BO:

HanpasieHusi noaAroToBku 09.03.01 MudopmaTuka d BIYHCINTEIbHAS TEXHHKA, YTBEPKIeH-
HBIM NPHUKa30M MHHHCTEPCTBA HAYKH H BbIcIero odpasosanus Poccuniickoii ®enepauun ot 19
ceHTsiops 2017 r. N 929

CocraBjileHa Ha OCHOBaHUH Y4€OHBIX IIJIaHOB

Hanpasyienns 09.03.01 UadopmaTnka U BBIYHCIHTEIbHAS TEXHAKA

npo¢uib "VcKycCTBEHHbIH HHTEJUIEKT H MAIIMHHOE 00y4enne'", 0100peHHbIX YYEHBIM COBETOM
CK® MTYCH, nporoxon Ne S ot 3f O3. 2026r, u yreepxaennoro aupekropom CK®
MTYCH 31 O35  2026r.

PaccmoTpena 1 0100peHa Ha 3acelaHuM KaeIphl
"MH(OpMATHKA U BEIYUCIUTEILHON TEXHUKH"

[Tporokoi ot A&.CF 2026 1. Ne g

3aB. xkadenpoii M C.B. Coxonos




1. Heau u3yyeHHus: AUCHUITUHBI

Henssmu uzyuenus aucuuiuingsl 'Crienuaau3upoBaHHble MPoLeccopbl' SBISIOTCS:

U3yueHHe OCOOEHHOCTEH MOCTPOEHMsI CXEM CHELHATU3UPOBAHHBIX KOHTPOJUIEPOB, OCYLIECTBIISAIO-
KX nepenady 1 00padoTKy IMCKPETHBIX M AHAJIOTOBBIX CUTHAJIOB;

npuoOpeTeHne 3HaHWH, YMEHUH U HaBBIKOB, TIO3BOJISIFOIIUX TPOBOAUTH CAMOCTOSTEIBHBIA aHAIH3
CTPYKTYpP U BO3MOXKHOCTEW CIIELMAIM3UPOBAHHBIX KOHTPOJUIEPOB, YMEHHS CTaBUTh U pEIIaTh CXe-
MOTEXHHUYECKHE 3aJa4yM, CBSI3aHHBIC C BHIOOPOM 3JIEMEHTHOW 0a3bl KOHTPOJUIEPOB HPHU 3aJaHHBIX
TpeOOBaHUAX K apaMeTpaM JUIsl IOCTPOEHUS! pa3IMYHbIX APXUTEKTYP BBIUUCIUTEIBHBIX CPEJICTB,;
O3HAKOMJIEHHE C OCOOCHHOCTSIMU MPOEKTUPOBAHUSA U OTIAJAKH MUKPONPOLIECCOPHBIX KOHTPOJIJIEPOB
Ha 0a3e NMPUMEHEHHUs COOTBETCTBYIOIIMX WHTETPUPOBAHHBIX CHCTEM IPOrpaMMHMPOBAHUS, B TOM

YHUCJIE C HMCIIOJIB30BaAHUEM METOJ0B MAIlIMHHOT'O O6y‘ICHI/I$I.

2. [lnanupyemble pe3ybTaThl 00yUeHUsI
W3ydeHne NUCIUIUIMHBI HANIPaBIeHO Ha (JOPMHUPOBAHKE Y 00YUaIOMIerocsl CIOCOOHOCTH peliaTh
npohecCHOHANTLHBIC 33]1a49H B COOTBETCTBUU C IIpoekmHuoit desmenvHocmuio.
Pe3ynbpTaToM ocBOEHUS AMCHUIUIINHBI SBISIOTCS CHOPMUPOBAHHBIE Y O0YUaIOLIETocs CIeay-
FoIe KOMITETCHITHH

Komnerenuuu, popmupyembie y 00y4aromerocsi B pe3yjibTare 0CBOeHHs JUCIHUILIU-
HbI (B 4aCTH, 00ecrieduBaeMOM THCIIUIJIMHOMN)

I1K-4: cnocoOeH pa3zpabaThiBaTh MPOrpaMMHOE 0OecieueHHE ¢ MPUMEHEHUEM METOI0B MAIIMHHOTO)
00ydeHUs
3HATh:
- APXUTEKTYPY, BO3MOKHOCTH, YCTPOUCTBO U (PYHKIIMOHUPOBAHUE CIIELIKOHTPOJIEPOB;
- METOABI M MpHUEMBbl (HOpMaTU3alni, alrTOPUTMH3AINH, TPOTPAMMHUPOBAHKS U OPOPMIICHHS IIPO-
PaMMHOTO KOJ1a;
- KOMITOHEHTBI ITPOrPaMMHO-TEXHIUUECKUX apXUTEKTYp, CYIIECTBYIONINE MPUIOKEHUS U UHTepdeli-
Chbl B3aMOJICHCTBHS C HUMU

YMmern:
- pa3pabaTeIBaTh MPOTpaMMHOE OOECIICYCHHE C HMCIIOJIB30BAaHUEM SI3BIKOB U CpEll MPOrpaMMHPOBa-
HUs1, BBITIONHATH OIMpe/IeJICHHe U MaHUITyJIMPOBAHNUE TaHHBIMH, B TOM YHUCJIE C UCIOJIb30BAHUEM Me-
TOZIOB MAIlIMHHOTO OOyYEHHST;
- OCYIIECTBIISITh TECTUPOBAHUE, OTJIAJIKY M ONTUMHU3ALUIO TPOTPAMMHOTO 00ECTICUeHUsI;

Baanern:

- MpUEeMaMH aHaJIh3a BO3MOKHOCTEH U pa3paboTKH TpeOOBaHMI K IPOrPaMMHOMY 0OECTICUCHHIO;
- METOJAaMHU MPOCKTHPOBAHUS MPOTPAMMHOTO 00ECTICUCHHSI CIICIIKOHTPOJIIICPOB;

3. MecTO TMCUMIVIMHBI B CTPYKTYPe 00pa30BaTe/IbHOW MPOTrPaMMbl

TpeGoBanus K npeIBapuTeIbLHON MOATOTOBKE 00y4arouierocs (nmpeamecTByouue
AUCUMILIMHBI, MOLYJIH, TeMbI):

1 b1.0.06 "®uzuka"
2 b1.0.24 "DnexTpoHnka"
3 b51.B.02 "Hudpossie ycTpoiCTBa 1 MUKPOIPOLIECCOPHI '
4 b51.0.08 "NudopmarmoHHbie TEXHOJOTHH U MPOTPpaMMUpPOBaHUE"
S b1.B.03 "MammnHoe o0yuyeHue"

IMocaenyomue TMCHUNIUHBI M MPAKTUKH, JUIS1 KOTOPBIX OCBOEHHUE TaHHOI

AUCHUILUINHBI HE00X0UMO:

1 b1.B.11 "CucreMbl MalIMHHOTO 3peHus"
2 b3.01 BrimonHeHue u 3ammTa BbIMYCKHON KBaJU(UKAMOHHON pabOThI




4. CTpyKTYypa H coiep:KaHue JUCIHIIIHHbI

4.1. Ounas dopma odyueHus, 4 rona (Bcero 4acos 144, 48 yacoB KOHTaKTHOM padoOTHI)

Ko Bun | Kon. | Kommne-
A Tema u KpaTKkoe coliep>KaHue 3aHATUS A YMHO
3aH. 3aH. |4acoB | TCHIIUHU
1 2 3 4 5) 6

Kypc 4, Cemectp 7

Moayiis 1: OCHOBBI NOCTPOEHHS CTIENUATM3NPOBAHHBIX MpoueccopoB — 52 (16+36) yacos

1.1 | Jlekmust 1. OCHOBBI OpraHU3alMK CIICNUATW3UPOBaH- | JIek. 2 TIK-4 JI1.1
HBIX KOHTPOJIEPOB. OcHosnbie NOHAMUSL. J1.2
Knaccugpuxayus cneyuanuzuposanHvlx KOHMPONIEPOs. J12.1
Tunosaa cmpykmypuas cxema. Hepapxus cpedcms
namsmu. Opeanuzayus ~ ycmpoticmeé namsamu

cneykoumponnepa. Ilogvluenue npouzso0umenrbHOCmu
U cnocobvl NOOKAIOYEHUS

1.2 | Coomnowenue NOHAMULL "apxumexmypa" u | CPC 2 | I[IK-4 JI1.1
"empykmypa"  cneyuanuszupoeanHo2o  KOHmMpOoJiepa. JI1.2
Buowi apxumexmyp 6 gbluuciumenbHou mexHuke

1.3 | llpunyunver  nocmpoenus  npoyeccoproeo  sadpa. | CPC | 6 | IIK-4 J1.1

Hasnauenue u npunyun pabomsei npoyeccoprozo a0pa u J1.2
onoka  ynpaeneuus. Ocobennocmu  adpecayuu J2.1
MAQUIUHHBIX ~ KOMaHO — kowmpoanepa. 1looxoovl  k
NOBbIULEHUIO nPOU3800UMENbHOCMU npoyeccopa.
Mexanuzmol HAYATLHOU CUHXPOHUZAYUU

1.4 | Mexanuzmul nauanvrou cunxponuzayuu. Buympennss u | CPC 4 | TIK-4 JI1.1
sHewnsisi cunxponuzayusi. Cpedcmea asmomamuieckoeo J1.2

soccmanosnenuss  cunxponuzayuu.  Ilpuuuner  u
onacrnocms cboes 6 pabome MKK

1.5 | Jlexmus 2.  IlpoektupoBanue  yctpoiicte ¢ | Jlek. 2 | IIK-4 J1.1
MHUKPOKOHTPOJIIEPAMH. Cywnocmo npoyecca J1.2
npoexmuposanus.  Knaccuguxayus — nooxooos  k
NPOeKmuposanuio. Omanvl NPOEeKMUpoO8anus. Imanvl
NPOEKMUpPOBanus,  NoOOAWUecs  a8MOMAMU3ayULU.
Cpedcmesa agmomamuzupo8anHo20 NPOEKmMupOBaHUs

1.6 | Cnocobuv NPOSPAMMUPOBAHUSL navamu | CPC | 6 | IIK-4 J1.1
cneynpoyeccopos. Annapammuvie cpeocmea J1.2
NpPOSPaAMMUPOBAHUSL

1.7 | Cpeoa npoepammuposanus cneyxonmponnepa._ Cocmas, | CPC 8 | IIK-4 J1.2
B03MOJCHOCU, pesrcumbl pabomoi cpeovl JI1.2
npoepammuposanuss ~ AVR  Studio. Hasnauenue

anemenmos unmepghetica

1.8 | Uzyuenue eosmoocnocmeti cpedvt npocpammuposanus. | CPC | 4 | T1IK-4 J1.1
Ilooknouenue cpedvl K cpedcmeam MOOerUpOSaAHUsL. JI1.2
Cucmema supmyanbHo20 MOOEIUPOBAHUS

1.9 | Jlekmuss 3. JIMCKpeTHBII BBOA-BBIBOJ B MHUKpO- | Jlek. 2 |IIK-4 J1.1
koHTpoyiepax. Cocmag nopmog MUKpOKOHMPOIIEPOS, JI1.2
pasmep WUHbL, AIOpuUmMMbl  00MeHd, HAnpasieHue J12.1
nepeoayu  OAHHBIX, NPUHYUNLL  NPOSPAMMUPOBAHUSL.
Ocobennocmu cunxponuzayuu. Komanowr ynpasnenus.
Tunwi 6v1x0008

1.10 | Ilpoepammnas  moodens  muxpokommpoirepa  npu | CPC 6 | IK-4 JI1.1
ynpagneHuu nopmamu. B3zaumnoe enusHue 6umos JI1.2
YNpasienusi Ha C80UCMBA MoOelU J12.1




1.11 | Jlaboparopnass pabora 1. VYmpasnenwe mnopramu | JIP 4 | TIK-4 J1.2
MUKpPOKOHTpoiepa. [lpoepammuas mooenb nopmos 2.1
mukpoxonmponnepa. Cnocoovl adpecayuu onepaHoos. JI3.1
Paszpabomka npocpammul ynpasnenus nopmamu

112 | Jlekmmuss 4. TIlpepeiBaHuss B MHKPOKOHTpoJuiepax. | Jlek. 2 |1IK-4 JI1.1
Ipunyunoi nocmpoeHus. npepuleanull 8 J1.2
muxpokoumposnepax. Tabnuya eexmopos. Mexanuzm J12.1
0bpabomku npepuleanuil. Hepapxus.

IIpoepammuposanue npepvisanuii

1.13 | JlaGopatopnast pabora 2. MccrnenoBanue mpepsiBanuii | JIP 4 | TIK-4 J1.2
MUKpOKOHTposuiepa.  Opeanusayus  npepviganuii J12.1
MUKPOKOHMPOTIEpe. Hcnonvsosanue BHEULHUX JI3.2
npepvisanuii. Illpepvisanusi no usMeHeHuI0 CoCmosiHul
Moayns 2: Ilepudepus cnenuaan3upoBaHHbIX MpoieccopoB — 56 (32+24) gacos

2.1 | Jlekuus 5. Mogynu Taiimepa-cuerunka MHKpo- | JIek. 2 |IIK-4 J1.1
KOHTPOJUIEPOB. 3aodauu moodyneu. Cocmas mooynell. JI1.2
Peosicum  mativepa u  pesxcum cuemuuxa. Cnocobvl J12.1
npuMeHeHUs Mmooynet CUEemyUKO8. Ipuemul
NPOSPAMMUPOBAHUSL MOOYIIEll CHEMHYUKO8

2.2 | IlporpaMmMHas  Momenb  MHKpokoHTpoiuiepa 1npu | CPC | 6 | [IK-4 J1.1
yIpaBICHUN CYETYMKaMU. B3aumHOe BiMsHHE OUTOB J1.2
YOpaBlIeHUS Ha CBOMCTBA MoOIENH. THUIOBBIE PEKUMBI J12.1
pabOTHI CUCTUMKOB

2.3 | Jlaboparopnas pabora 3. VYmpaBienue cueruukamu | JIP 4 | IIK-4 J1.1
MUKpPOKOHTposuiepa. [Ipoepammuas mooenv maiumepos- JI1.2
CYEMYUKO8 MUKPOKOHmMpOLLepd. 3adanue napamempa JI3.3
cuemHo20 Kauanua. Paszpabomxka npocpammul
VAPABNEHUSL CHEMYUKAMU

24 | Obmen AHATI0208bIMU cueHanamu 6| CPC| 4 |IIK-4 J1.1
MUKPOKOHMPOJLIEPAx. ALl u LJAIT 8 JI1.2
MUKDOKOHmMpOJLIepax. — Aneopummsl  npeobpazosanus
CUcHano8, pedxcumsvl  pabomul. Ocobennocmu
VIPAGNeHUs: U NPOSPAMMUPOBAHUSL AHATLO208020 OOMEHA.

Anano2oswiii KOMMymamop u Komnapamop

2.5 | Ananozosuvlii KOMMYmMamop u komnapamop. | CPC 2 | IIK-4 JI1.1
Ilpoepammnas mooens 013 ynpasienus KOMnapamopom. J1.2
Peoicumvl ucnonvzosanus komnapamopa J2.1

2.6 | Jlekuusa 6. Mnaukanus B MHKpPOKOHTposuiepax. Tunwt | JIek. 2 T1IK-4 JI1.1
uHoukayuu 8 muxpoxowmpoinnepax. Cemuceemenmuoie J1.2
unoukamopwi. Mampuunsie unoukamopult. CumeonvHvle J2.1
uHouxkamopbwl. JJunamuyeckas uHOUKAyus

2.7 | Vnpasnenue munogvimu enewinumu ycmpoicmeamu c¢ | CPC | 8 | [IK-4 J1.1
nomowpbto  Mukpoxowmponnepa.  CemuceeMeHmMHbl J1.2
unoukamop.  Knasuamypa.  38ykoeoii  usnyuamens. J2.1
Dnexmponpusod. Kananvl oomena OanHvimu

2.8 | Jlaboparopnas pabora 4. HccnenoBanue ymnpasienus | JIP 4 | TIK-4 J1.1
CEMUCETMEHTHBIM VUHJHUKATOPOM. Yemporicmeo, J1.2
0003HayeHue, NOOKIYeHUe, paspadomka npocpamm J13.4
VIpasneHus

2.9 | Ilpaktuueckoe 3anarue 1. Paspaborka mnporpamm | [13 4 | TIK-4 J1.1
YIpaBJIEHUSI MaTPUYHBIM HHAWKATOPOM. Ycmpoticmeo, J1.2
0003HayeHue, NOOKIYeHUe, paspadomka npocpamm J13.4




VNpasneHus

2.10 | IIpaktnuyeckoe 3anarue 2. PaspaGorka mnporpamm | [I3 4 | IIK-4 J1.2
YIPaBJICHUS CUMBOJIBHBIM JIUCIUIEEM. Ycempoucmeo, J12.1
0003HaYeHUe, NOOKIIOUeHUe, paspabomka npoepamm J13.4
VNpasieHus

2.11 | Ilpaktuueckoe 3anarue 3. Pazpaborka mporpamm c | [I3 4 | IIK-4 J1.2
WCIMOJB30BaHUEM JAaTYUKOB. /Jlamuuku paccmosHus u J12.1
0c6eweHHOCmU. Yempoticmeo, 0bo3HayeHue, J3.5
NOOKIIOYEeHUe, pa3padoOmKa npo2pamm ynpasieHus

2.12 | Tlpaktuueckas pabota 4. Ynpasienue cepponpusogamu | [13 4 | IIK-4 J1.1
W IIaroBbBIMM  MOTOpaMUu. M3yyewnue  npuHyunos JI1.2
nocmpoenus u  ynpaeienus npusooamu. Cxemvl J3.5
NOOKIIOYEHUS, aneopummbol ynpaesneHus,

NpOSPaAMMUPOBAHUE

213 | Jlekmus 7. KoMMyHUKalMOHHBIE  TIporieccopsl. | JIek. 2 |1IK-4 JI1.1
Hasnauenue, obnacmu npumenenus. Annapamuas J1.2
noooepoicka U npomoxonvl oomena. Homenxnamypa
KOMMYHUKAYUOHHBIX NPOYECCOPO8

2.14 | Jlexmus 8. [Ilpomeccopsl 00pabotku 1udpoBsix | Jlek. 2 | IIK-4 J1.1
curHanoB. DSP-npoyeccopwi. Hasnauenue, obracme JI1.2
npumenenus, Aneopummsl  obpabomku. Ilomounas
oopabomka. Homenxnamypa npoyeccopos. Meouiinvie
npoyeccopel. Hasznauenue, obnacme  npumeHeHus.

Aneopummul obpabomku. Annapamuas u npocpamMmHas
nooodeporcka. Homenknamypa npoyeccopos

2.15 | Paboma unmeepuposannoi cucmemvl 6 pexcume | CPC 2 | IIK-4 JI1.1
omnaoku. Pexcumor omnaoku. Ynpasnenue pexcumamu JI1.2
6 AVR Studio. Ocobennocmu omaaoku cucmem
DpeanvHoco 8peMeHU. Mooenuposanue npu
NPOEKMUpo8aHuU

216 | MK npu  evinonnenuu  npocpamm.  Memoouxa | CPC | 2 | IIK-4 J1.1
paspabomku  cxemvl  anOpumma U - NpoSpaAmMMbl J1.2
munoso2o npoekma. Texnonozusi omiaoxka npoepammol J12.1

OK3aMeH 36 J1.1

JI3.5
31-D4

Hroro 144 gaca

4.2. 3aounas ¢opma o0yuenus, 4,8 roga (Bcero yacon 144, 16 yacoB KOHTAKTHOH padoThI)

Koz Tema u kpaTkoe conepKaHue 3aHATUS Br | Kon. | Kowme- YMHUO
3aH. 3aH. |4acoB | TEHIUU
1 2 3 4 B 6
Kypc 4
Monynb 1: OCHOBBI IOCTPOEHHSI CIENHATH3MPOBAHHBIX poneccopos — 60 (8+52) yacos

1.1 | Jlekuus 1. OcHOBBI opranuzamuu | JIek. 2 | IIK-4 JI1.1
CIIELIUAIIM3UPOBAHHBIX  KOHTPOJIJIEPOB. OcHognoie J1.2
NOHAMUSL. Knaccugpuxkayusa  cneyuanusuposannvix J12.1
Koumponnepos.  Tunoeas  cmpykmypHuas — cxemd.

Uepapxus cpeocme namamu. Opeanusayus ycmpoucme
namamu chneykoumpoaiepa. llosviuenue




npoOU3800UMENLHOCHU U CNOCOOBI NOOKIIOYEHUS

1.2 | Coomnowenue NOHAMULL "apxumexmypa" u | CPC 2 | I[IK-4 JI1.1
"empykmypa"  cneyuanuszupoeanHo2o  KOHmMpOoJiepa. JI1.2
Buowi apxumexmyp 6 gvluuciumenvbHol mexHuke J12.1

1.3 | llpunyuner  nocmpoenus  npoyeccoprozo  adpa. | CPC | 6 | IIK-4 J1.1
Hasnauenue u npunyun pabomsei npoyeccoprozo a0pa u J1.2
bnoka  ynpasieHusi. Ocobennocmu  adpecayuu J2.1
MAQUIUHHBIX ~ KOMaHO — kowmpoanepa. 1looxoovl  k
NOBbILUEHUIO NPOU3800UMENLHOCTNU npoyeccopa.

Mexanuzmol HAUANLHOU CUHXPOHUSAYUU

1.4 | Mexanuzmul nauanvHou cunxponuzayuu. Buympennsas u | CPC | 4 | 1IK-4 J1.1
eHewnss cunxponuzayusi. Cpedcmea agmomamuyecko2o J1.2
6occmaHosneHuss  cuhxponusayuu.  Ipuyuner  u 2.1
onacrocms coboes 8 pabome MKK

1.5 | Ilpoexmuposanue ycmpoiicme ¢ mukpokonmponiepamu. | CPC | 4 | I1IK-4 J1.1
Cywnocmo npoyecca NPOEeKMuUpOBaAHUsL. J1.2
Knaccughuxkayus nooxooos k npoekmuposanuio. Imansvi
NPOEKMUPOBAHUS. Omanwvl NPOEKMUpPOBaHus,
noooarowjuecsi asmomamu3ayuu. Cpeocmea
aA8MoMamu3UpOBaAHHO20 NPOEKMUPOBAHUS

1.6 | Cnocobuw nPOSPAMMUPOBAHUSL navamu | CPC | 6 | IIK-4 J1.1
cneynpoyeccopos. Annapammuvie cpeocmea JI1.2
NPOSPaAMMUPOBAHUSL J12.1

1.7 | Cpeoa npoepammuposanus cneyxonmponnepa. Cocmas, | CPC 8 | IIK-4 J1.2
B03MOJCHOCU, peosrcumbl pabomoi cpeovl 2.1
npoepammuposanuss ~ AVR  Studio. Hasuauenue
anemenmos unmepdgetica

1.8 | Uzyuenue eozmoxcnocmeti cpeovt npoecpammuposanus. | CPC 4 | IIK-4 J1.2
Tookaouenue cpedvl K cpeocmeam MoOenupo8aHusl. 2.1
Cucmema 8upmyanbHo20 MOOeIUpo8aHus

1.9 | HQucxkpemnoiti  6800-661600 6 mukrpoxonmponiepax. | CPC 6 |IIK-4 JI1.1
Cocmaé nopmoe MUKpOKOHMPOANLEPOS, PA3MED WIUHDL, JI1.2
aneopummvl obMeHa, HanpaeieHue nepeoayu OAHHbIX, J2.1
NPUHYUNBI NpPOCPAMMUPOBAHUSL. Ocobennocmu
cunxponuzayuu. Komanowl ynpasnenus. Tunvl 861x0006

1.10 | Ilpoepammnas  mooens  muxpokommponrepa npu | CPC | 6 | IIK-4 J1.1
ynpaenienuu nopmamu. Bsaumnoe enusnue o6umos J1.2
VIPABIeHUsl Ha C80UCMBA MOOeu J12.1

1.11 | JlaGoparopnass pabora 1. VYmpasnenue mnopramu | JIP 2 |IIK-4 J1.2
MUKPOKOHTpOsuiepa. [lpoepammuas mooenb nopmos J12.1
muxpokonmponiepa. Cnocobvl alpecayuu oneparoos. JI3.1
Paszpabomka npoepammul ynpasnenus nopmamu

1.12 | lIpepsiBanust B  MUKpOKoHTposiepax. [lpumyuner | CPC | 6 | IIK-4 J1.1
NOCMPOEHUsL  NpepuleaHuil 68 MUKPOKOHMPOLLEPax. JI1.2
Tabnuya BEKMOPO8. Mexanusm 0bpabomku J12.1
npepvl8anull. Hepapxus. IIpoepammuposanue
npepuleanul

1.13 | JlaGoparopHas pabdorta 2. MccnemoBanue mnpepbiBanuii | Jlao. 4 | TIK-4 JI1.2
MUKpOKOHTposiepa.  Opeanusayus  npepviganuii 2.1
MUKpOKOHmpOJLILEpe. HUcnonvzosanue BHEUHUX JI3.2

npepvisanuii. llpepvisanus no usMeHeHuIo coCmosiHuu

Mogayis 2: Ilepudepusi cienmaiu3upoBaHHBIX Mpoueccopos —75 (8+67) yacos




2.1 | Jlekuuss 2. Mogynmu Taiimepa-cueTynka MHKpo- | JIek. 2 |IIK-4 J1.1
KOHTpPOJUIEpOB. 3adauu moodyneti. Cocmag mooynel. J1.2
Peosicum  mativepa u  pesxcum cuemuuxa. Cnocobul J12.1
npUMeHeHUs mooyneu CYEMYUKOS. Ilpuemsi
NPOSPAMMUPOBAHUS MOOYILEU CYEMYUKOS

2.2 | IlporpamMHass Momenb  MHKpokoHTpoiuiepa 1npu | CPC | 6 | [IK-4 J1.1
yIpaBICHUN CUETYMKaMH. B3anmmHOe BiHMsHUE OWTOB JI1.2
yIIPaBJICHUS HA CBOMCTBA MOZCIIH. THUIIOBBIE PEXKUMBI J12.1
pabOThI CYUETUYNKOB

2.3 | Ilpaktnueckoe 3anstue 1. VYnpasienue cuerunkamu | JIP 4 | IIK-4 J1.1
MUKpPOKOHTpoOsuiepa. [Ipoepammuas mooens maiumepos- J12.1
CUemYUKO8 MUKPOKOHMpOIiepa. 3adanue napamempa JI3.3
CUEMHO20 Kauana. Paspabomka npocpammol
VAPABReHUs CHemyuKamu

24 | Obmen AHAN0208bIMU cusHanamu 6 | CPC 4 | IIK-4 J1.1
MUKDOKOHMPOIEPAX. ALII u LJAIT 8 JI1.2
MUKPOKOHmMpONLepax. — Aneopummsl  npeoopazo8anus
CUCHATL08, pexcumvl pabomul. Ocobennocmu
VAPAasieHus: U NPOSPAMMUPOBAHUSL AHATI0208020 OOMEHA.

AHano206biti KOMMYMAamop u KOMRapamop

2.5 | Ananozosulii KOMMYmamop u komnapamop. | CPC | 4 | IIK-4 J1.1
Ipoepammuas mooenv 0151 ynpasienusi KOMNnapamopom. J1.2
Peoicumul ucnonvzosanus komnapamopa JI2.1

2.6 | Hnoukayus ¢ muxpoxkoumponnepax. Tunvt unouxayuu ¢ | CPC | 2 | IIK-4 JI1.1
mukpoxkonmponnepax. Cemucecmenmusie UHOUKAMOPDL. J1.2
Mampuunsie unouxamopwl. CumeonvbHvle UHOUKAMOPDL. J12.1
Junamuueckas unouxayus

2.7 | Ynpasnenue munosvimu enewnumu ycmpoucmeamu ¢ | CPC | 14 | TIK-4 JI1.1
nomowpto  mukpokonmponnepa.  Cemuceemenmmubii J1.2
unouxamop.  Knasuamypa.  36yxoeoti  uznyuamens. J12.1
Dnexmponpusod. Kananvl obmena 0anHbiMU

2.8 | IlpakTmueckoe 3aHsATHE 2. VYopasnenue | JIP 2 |IIK-4 J1.2
CEMHUCETMEHTHBIM WH/IUKATOPOM. Yempoiicmeo, J1.2
0003HaueHue, NOOKIUeHUe, paspabomrKa npocpamm J13.4
VHpasieHus

2.9 | Paspabomrxa npocpamm  ynpaenenus mampuunvim | CPC | 6 | IIK-4 J1.1
UHOUKAMOPOM. Yempoticmeo, 0bo3HayeHue, JI1.2
NOOKIIOYeHUe, pa3pabomKa npocpamm YnpaesieHus J13.4

2.10 | Paspabomrxa npoepamm  ynpasnenusi cumeoavnoim | CPC | 6 | [IK-4 J1.1
oucnieem. Ycmpoticmeo, o0603HaueHue, NOOKIIOYEeHUe, JI1.2
pazpaboma npocpamm ynpagienus JI3.4

2.11 | Paspabomxa npoecpamm c ucnonvzoearuem oamuukos. | CPC | 10 | IIK-4 J1.1
Jlamuuxu paccmosimua u  osudcenus. Ycmpoiicmeo, JI1.2
0003HayeHue, NOOKIUYeHUe, paspadbomka npocpamm JI3.5
VApasieHus

2.12 | Vnpasnenue cepsonpusooamu u wazosvimu momopamu. | CPC | 4 | IIK-4 J1.1
Hzyuenue npunyunog nocmpoeHus u  ynpagieHus J1.2
npueodamu.  Cxembl  NOOKNIOYEHUS,  AN2OPUMMbL JI3.5
VAPAasLeHUs, NPOSPAMMUPOBAHUE

2.13 | KommynuxayuonHvle npoyeccopbwi. Hasnauenue, | CPC | 3 | [IK-4 J1.1
obnacmu npumenenus. Annapamuas nooo0ep’cKa U J1.2
NPOMOKOIbL obMmeHa. Homenxnamypa

KOMMYHUKAYUOHHbLX NpoYyeccopoe




2.14 | Ilpoyeccopvl obpabomxu yugposvix cuenanros. DSP- | CPC 4 | IIK-4 JI1.1

npoyeccopvl. Hasnauenue, obnacmv  npumeHeHus, JI1.2
Aneopummol - obpabomxu.  Ilomounas  obpabomka.
Homenxnamypa npoyeccopos. Meouiinvle npoyeccopul.
Hasnauenue, obnacmv  npumenenus.  Aneopummol
0bpabomku. Annapamuas u npoepamMmMHas NOOOEPAHCKA.
Homenxnamypa npoyeccopos

215 | MK npu  evinonnenuu  npocpamm.  Memoouxa | CPC 4 | IIK-4 J1.1
paspabomku  cxemvl  aneopummd U NPOSPAMMbL JI1.2
muno6oeo npoekma. Texnonozusi omuaoxka nPocpammol 2.1

JI3.5

DK3aMeH 9 JI1.1-

JI3.5
31-D8
Hroro 144 yaca
5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHHe TUCIUIIINHBI
5.1 PexoMeHayemas JuTeparypa
5.1.1. OcHOBHas JuTepaTypa
Kox ABTOpBI, 3araBme H3nparenncrTBo, Koo
COCTABHUTEJIH roa
JI1.1 | BogoBozoB MHUKPOKOHTPOJIIEPHI ISl CHCTEM M.: Unda- 21
AM. aBTOMAaTUKU: Y4eOHOe rmocooue Nnxenepus,
2022,
JI1.2 | Conubkun M.A. | MuKpOnpoO1ecCOpHbIE CUCTEMBI. M.: Unda- 92
U JIp. [IpumeHeHre MUKPOKOHTPOJIIIEPOB Umxenepus,
cemeiictBa AVR miis ynpasnenus 2023,
BHEIIIHUMH yCTpOWCTBaMH. YueOHOe
nocooue
5.1.2 JlonoJiHUTe/ILHAS JIUTEPATYypa
Kox ABTOpBI, 3araBme H3narenncrTBo, Koo
COCTABHUTEJIH roa
JI2.1 | Conpkun M.A. | MukpomnporieccopHbie cucteMsl. | M.: Nuda- | 33
W 1p. Pa3zpaboTka mporpammuoro ob6ecnedeHus: | Unxenepus,
JUIs  MHKPOKOHTpOJJIEpoB  cemeiictBa | 2023,
AVR. YyeOHoe nocobue
5.1.3 MeToauyeckoe odecnedyeHue 1JIsi CaMOCTOATEIbHOH PadoThl 00yUAKOIIHXCSI
Kox ABTOpBHI, 3ariaBme HU3parenscrBo, Koo
COCTaBHUTEJH roj

JI3.1 | Yukanos A.H. MHUKPOKOHTPOJLIEPHL. VYupasnenue | Pocros-Ha-/loHy, 24
UPPOBBIMU opTaMu AVR. | CK® MTVYCH,
Meroauueckue yKa3aHUs K | 2024 r.
1a60paTOPHBIM u MPaKTUYECKUM
3aHSITUSIM

JI13.2 | Yukanos A.H. MukpoxkonTposuiepsl. [IpepbiBanus B | PoctoB-Ha-/lony, 25
AVR. Meronuueckue  ykazauuss Kk | CKO MTYCH,
1a60paTOPHBIM u npaktuueckum | 2024 r.
3aHSITHSIM

JI3.3 | Yukanos A.H. MUKpOKOHTPOJIIIEPHI. VYmupasnenue | Pocros-na-Jlony, 26
TallMEepaMH-CYETYMKAMHU B AVR. | CK® MTVYCH,




Mertonnueckue yKa3aHUs K | 2023 1.

1a00paTOPHBIM U NPaKTUYECKUM
3aHSITUIM
JI3.4. | Yukanos A.H. MHUKPOKOHTPOJLIEPHL. VYupasnenue | Pocros-Ha-/lony, o7

unaukaropamu B AVR. Meroanueckue | CKO MTYCH,
yKa3aHus K 1a00paTOPHBIM u | 2024r.
MPAKTUYECKUM 3aHATHSIM

JI3.5. | Yukanos A.H. MHUKPOKOHTPOJLIEPHL. Hcnons3oBanue | Pocros-Ha-/{ony, 28

matuynkoB u jaurareneii. Merommueckne | CKO MTYCH,
yKa3aHus K 1a00paTOPHBIM u|2025r.
MPAKTUYECKUM 3aHATHSIM

5.2 DJ1eKTpOHHBbIE 00pa30BaTe/IbHbIE Pecypchl

o1

https://znanium.ru/catalog/document?id=417408

22 https://znanium.ru/catalog/document?id=433308

33

https://znanium.ru/catalog/document?id=433309

94 https://elib.mtuci.ru/view.php?book id=169961

35

https://elib.mtuci.ru/view.php?book id=169960

D6 https://elib.mtuci.ru/view.php?book id=169957

D7 https://elib.mtuci.ru/view.php?book id=174591

98 https://elib.mtuci.ru/view.php?book id=174595

5.3 IlporpammHoe obecneyeHue

I1.1 | UnaTerpupoBanHas cpeaa omiaaku mporpamm Arduino IDE

I1.2 | CrangapTtHble OMOIMOTEKHU ISl YIIPABICHUSI 00bEKTaMHU

I1.3 | UnTerpupoBanHas cpena pazpadorku AVR Studio

6. MaTepuajJbHO-TeXHHYECKOe oDecneuyeHne TUCIUTITHHBI

6.1 MTO J1eKUMOHHBIX 3aHATHI

1 | JlekimoHHas aymuTopus, ocHalieHHas rmpoektopom, [1K (HoyTOykom), sKkpaHoM

6.2 MTO Js1a6opaTopHbIX PadoT M MPAKTHYECKUX 3aHATHI

1 | YueOHble ayauTOpuH, OOOPYIOBAHHBIE KOMIBIOTEPHONH TEXHUKOH, C BO3MOXKHOCTBHIO
NoJKItoueHusT kK cetu «MHTepHeT», W obOecreyeHHeM JOCTyNa B AJIEKTPOHHYIO
nH(POpMaIMOHHO-00pa3oBarenbHy0 cpexy CKO MTYCHU

6.3 MTO py0e:kHBIX KOHTPOJIeil, IK3aMEeHOB

1 | YueOnble ayauTopuu, 0OOpPYIOBaHHBIE KOMIBIOTEPHON TEXHUKOH, C BO3MOXKHOCTBHIO
nojkaoueHuss k cetu «MHTepHeT», U oOecrneyeHWeM JOCTyNa B AJIEKTPOHHYIO
UHpOpMaLMOHHO-00pa3oBarenbhyto cpeny CKO MTYCHU

6.4 MTO camocTosiTeIbHOM Pa00ThI 00YYAKIIMXCH

1 | IlomemeHnue i CaMOCTOSITEIBHONH pabOThl OO0YYaIOMIMXCSl OCHAIIEHO KOMITBIOTEPHOMH

TEXHHUKOM C BO3MOKHOCTBIO MNOAKIIOYCHUSA K CETH I/IHTepHeT Hu obecIieueHueM A0CTyIIa B

HIIEKTPOHHYIO HHPOpMaLIMOHHO-00pa3oBarenbhyio cpeny CKO MTYCHU

7. OueHO4YHbIe MaTepPHAJIbI

OrneHOYHBIE MaTepPHAaJbl U TIepevYeHb BUIOB OIIEHOYHBIX CPEACTB TEKYIIEro KOHTPOJIS U IIPOMEKYTOUHON
aTTecTaluu npejacrasieHsl B [Ipwioxkenuu 1 k paboueii mporpaMMe AUCHUTUIMHEL
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8. MeToauyeckue peKOMeHAAUMHU I 00y4AIONIUXCH 10 0CBOECHUIO JUCIUIIHHBI
MeToauueckue peKOMEHIAIINY 110 OCBOCHHIO TUCIMILINHBI TIpeCcTaBiicHbI B [Ipuioxennu 2 k padouei
nporpaMMe JOUCIUITIINHBI.

9. OcoGeHHOCTH pean3anuu TUCHUILUINHBI (MOIYJIs1) IPU 00y4YeHU
HHBAJH/I0B U JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI

Pabouvas mporpamMma AUCHUIUIMHBI (MOAYJIS) TP HEOOXOJUMOCTH MOKET OBITh aJalTHPOBAHA JIJIS
o0ydeHus (B TOM YUCJIE C MPUMEHEHUEM JAUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI) JIUII C OTPaHU-
YEHHBIMH BO3MOKHOCTSIMU 3[JOPOBbSI, MHBAIUIOB. [l 3TOr0 TpeOyeTcs 3asBICHUE 00YYarOInuXCs, sB-
JSIOUINXCSA JUIAMH C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbs, MHBAIUIAMH, MU UX 3aKOHHBIX
IpeICTaBUTENICH 1 PEKOMEHIAINHN TICHX0JI0T0-MeINKO-TIeAarornuecKoil Komuccuu. [Ipu o0ydennn iy ¢
OTPaHUYEHHBIMU BO3MOKHOCTSMH 37I0POBbSI YUUTHIBAIOTCS WX WHAMBHAYAIbHbBIE ICUXO(U3HUECKHUE OCO-
6enHocTi. O0yueHne MHBAJINI0B OCYIIECTBISETCS TaKK€ B COOTBETCTBUU C MHIUBUAYaJIbHOU Mporpam-
MO peabunuTany WHBaNUAA (IPU HATHYWN).

Jnist I ¢ HapyIIeHWEM CITyXa BO3MOXKHO TIPEIOCTaBICHHE YUeOHOH HH(pOpMAIK B BU3YaTbHON
dbopMe (KpaTKuil KOHCTIEKT JIEKIUN; TeKCThI 3aJaHUii, HalleYaTaHHbIC YBEIHMUECHHBIM MIPU(TOM), HA ayaH-
TOPHBIX 3aHATHUSAX JOMYCKAETCs MPUCYTCTBUE aCCUCTEHTA, a TAKXKE CYpIONEPEBOAUYNKOB U TH(IOCYPIIO-
MIEPEBOTYUKOB.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISCTCS B MUCBMEHHOHN (hopMe: 00yUarONIHIACs TUCh-
MEHHO OTBEYaeT Ha BOIMPOCHI, MMCbMEHHO BBITIOJIHACT MIPAKTHUECKUE 3aJaHusl.

Hoxnan (pedepaT) Takxke MOXKET OBITh MPECTABICH B MUCHbMEHHOM (hopMe, TIPU ITOM TPeOOBaHUS
K COJICpPKAHHIO OCTAIOTCS TEMU ke, a TpeOOBaHUs K KaueCTBY U3JIOKEHUsSI MaTepuaia (MOHATHOCTh, Kaye-
CTBO peuH, B3aWMOJICHCTBHE C ayAWTOPHEH W T. NI.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpPeOOBaHWS,
npeabsaBiIsieMble K TUChbMEHHBIM paboTaM (KadecTBO OQOPMIICHHS TEKCTa M CIIMCKA JIUTEpaTyphl, rpa-
MOTHOCTB, HAJTMYUE WUTIOCTPAITMOHHBIX MaTEPUAJIOB H T.JI.).

[TpoMexyTouHas arTecTaiys AJis JUI] C HAPYIICHUSIMH CITyXa MPOBOJUTCS B MUChMEHHOU (Qopme,
IIPY 3TOM HUCTIOJIB3YIOTCS 00IIHe KpuTepun olleHuBaHusA. [Ipr HE0OX0AUMOCTH BpEMS MOJTOTOBKH K OT-
BETY MOXKET OBITh YBEJIUYECHO.

Jlnst UL ¢ HapyIIeHUEeM 3pEHUs IOy CKaeTCsl ayAnalbHOE MPeoCTaBIeHue HHPOPMAIH, a TaK-
K€ UCTOJIB30BAaHUE HAa ayJUTOPHBIX 3aHATHUSX 3BYKO3AMMCBHIBAIOIIUX YCTPOMCTB (IUKTOPOHOB U T.I.).
JlomyckaeTcsi IpUCYTCTBUE HA 3aHATUSAX aCCUCTEHTA (TIOMOIIHMKA), OKA3bIBAIOLIETO O0YJarOIIUMCs He-
00XOTUMYIO TEXHUYECKYIO ITOMOIIIb.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCSI B yCTHOM (popme.

[Tpu mpoBeneHWH TPOMEKYTOUHOM aTTECTAllMH ISl UL C HAapyLIEHHUEM 3PEHUS TECTHUPOBAHUE
MOJET OBITh 3aMEHEHO Ha YCTHOE cOOeCce0BaHHE MO BOIIPOCAM.

Jng 5ui ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3[IOPOBBSI, HMMEIOIIUX HApPYIICHHUS OIOPHO-
JIBUTATEIIHOTO arnapaTta, Ha ayJIUTOPHBIX 3aHATUSAX, a TAKKe MPH MPOBEICHHUH IPOLEAYP TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH U TMPOMEXKYTOYHOM aTTeCTalldd MOTYT OBITh MPEIOCTaBIEHB HEOOXOIUMBIC
TEXHUYECKHE CPENICTBA (MePCOHATBHBIA KOMIBIOTEP, HOYTOYK WIIM JAPYTrOH Ta/KET); MOIYCKACTCs IMPH-
CYTCTBHE aCCUCTEHTa (aCCHCTEHTOB), OKAa3bIBAIOIIETO OOYYaIOMIMMCS HEOOXOIMMYIO0 TEXHHUYECKYIO IO-
MoIIb (3aHATH paboyee MECTO, MEePEABHTaThCA MO AyAMTOPHUH, MPOYHUTATh 3aJaHUE, OPOPMHUTH OTBET,
o0mIaThCs ¢ MpernoaBaTesieM).
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10. JlonosiHenns 1 u3MeHeHus B Paboueii mporpamme

Jluer akTyanu3anuu padodeil mporpaMMsl THCHHILTHHBI
"Crnenuaju3upoBanHbie npoueccopsl’’ b1.B.09
»
s Menoab3oBanusi B 20 /20 y4yeGHOM roay

Yr1Bepxnaaro
3am. aqupekropa o YP

« » 20 1.

Hamnpagnenue: 09.03.01. HWudopmaTuka U BHIYMCIAUTEIbHAS TEXHUKA
[Mpoduie: McKycCTBEHHBI WHTEIEKT H MAIIMHHOE 00y4YeHne
®dopma 00yueHus: OUHasi, 3a09HAas

(Bo3moodicHbl ciedyrowue eapuanmol):

a) PaGouas mporpamma aeiicTByeT 6e3 U3MEHEHUIA.
0) B paGouyto mporpaMmy BHOCATCS CIEAYIONINE U3MECHEHUS

Pazpaboruuk (u):

(®UO, yueHas cTerneHb, y4eHOE 3BaHUE)
«_» 20 T

Pabouas nmporpamMma nepecMoTpeHa u onoOpeHa Ha 3acenanuu kapenpst UBT
[Iporokoin Ne OT «_ » 20 r.

3aBeyromuii kadenpoit
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IIpunioxenne 1

OueHouyHble MaTepHUAJIbI AJIS1 IPOBEIeHUS TEKYero KOHTPOJIA U MPOMEKYTOYHOM
aTTecTalluM MO JUCHUILIUHE

1. OneHoYHbIe MATEPHAJIBI /IS IPOBeIeHNs IPOMEKYTOUYHOM aTTeCTALMH N0 JUCIUITIUHE

1.1 IIxaj1a oneHNBAHUA KOMIIETEeHIIHIA

IxaJjia oneHUBaHUS KOMIIETEHIH I

Onenka

YpoBeHb 0CBOEHMS
KOMIIeTEeHIIUHN

Kpurepun oueHuBanus

«OTInyHO»

Bricokuii ypoBeHb

OO0yuaromuiics MoKa3bIBaeT BCECTOPOHHEE,
CHUCTEeMaTH4YeCKOE U IIyOOKOe 3HaHUE OCHOB-
HOTO U JIOTIOJIHUTENILHOTO y4eOHOro MaTepua-
Ja, TaeT MOJHbIE, MTPodecCHOHANbHbBIE U I'Pa-
MOTHBIE OTBETHI Ha IOCTABJIEHHBIE BOIIPOCHI,
YTO CBUACTEIICTBYET 00 OCBOCHUH 00yUaro-
IIMMCSI B3aUMOCBSI3U OCHOBHBIX IIOHATHN
JTUCIUIUIMHBI, YCBOWI OCHOBHYIO U 3HAKOM C
JIOTIOJIHUTEIIbHOM PEKOMEHIOBAHHOU JIUTEPA-
TypO#i; MPOSIBIISIET TBOPUYECKHUE CITIOCOOHOCTH B
NNOHMMAHUH, U3JI0KEHUH U UCII0JIb30BAHUN
y4eOHO-IPOrPaMMHOI'0 MaTepuaa.

«Xopouio»

I1oBBIIIEHHBIN YPOBEHD

OO0yuaromuiics mokas3pIBaeT JOCTATOYHBIN
YPOBEHb 3HAHHSI OCHOBHOT'O U JOTIOJTHUTEIb-
HOTO Y4eOHOTO MaTepuaa, 1aeT B [eIoM
I'PaMOTHBIE OTBETHI HA TOCTABJIEHHBIE BOIIPO-
CBI, UTO CBUICTEILCTBYET 00 OCBOCHUU 00Y-
YaOIIKUMCS B3aUMOCBSI3U OCHOBHBIX ITOHATUI
JUCUHUILIMHBI; YCBOUJI OCHOBHYIO M 3HAKOM C
JIOTTOJTHUTEIIbHOM PEKOMEHIOBAHHOM JINTEpa-
Typoi. JlomyckaeT He CylIeCTBEHHBIE T10-
IPEUIHOCTH B OTBETAaX, YCTPaHsAET UX 0e3 mo-
MOIIM MpenoaaBaTesl.

((YI[OBJ'IGTBOpI/ITeJ'ILHO»

[Toporosslii ypoBeHb

OO0yuaromuiicst IeMOHCTPUPYET 3HAHUE OC-
HOBHOTO y4e€OHOTO MaTepuaia B MUHUMAaJIb-
HOM 00beMe, HeOOXOANMOM JJIs AalbHEH e
y4eOBbl; B 11€JI0M OTBEYAET HA MTOCTaBJICHHBIC
BOIIPOCHI, IOITyCKasi HE MPUHUUIAAIIbHBIE
OIIMOKHU; 3HAKOM C OCHOBHOM JTUTEPATYPOA.
JlomyckaeTr ommOKH B OTBETaX pa3inuyHOTO
YPOBHs, KOTOPBIE UCIIPABIISIET MTOCIIE HABOIS-
IIMX BOIIPOCOB M MOJ PyKOBOJCTBOM IPEMO-
JlaBaTesl.

((Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO»

MuHuMaNbHBIA YPOBEHD
HE JOCTUTHYT

OO0yuaromuiics 0OHapyKUBaeT CyIIECTBEH-
HbIE TIPOOEITBI B 3HAHUSAX OCHOBHOTO y4eOHO-
IIPOrPaMMHOT0 MaTepuaia, J0IyCTUBIIEMY
MNPUHIUITHAIIBHBIC OIIIMOKH B BBITTOJIHCHUH,
IIPElyCMOTPEHHBIX TPOrPaMMOM, 3alaHni; HE
3HAKOM C PEKOMEH/I0BAHHOMN JIUTEPATYPOU, HE
MOJKET UCIPABUTH JIONYIIEHHbIE OUIMOKH.
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Kax mpaBuiio, orieHka «HEeya0BIETBOPUTEIIb-
HO» CTaBUTCS 00yYaroUIMMCsl, KOTOpbIE He

MOTYT MIPOJIOJKUATH 00yUYEHUE WU TPUCTY-
MUTh K TPOHECCUOHATTLHON AeSITENbHOCTH IO
OKOHYAaHUH By3a 0€3 JOTMOJHUTEIHHBIX 3aHsI-
THW 110 COOTBETCTBYIOIIEH TUCHUILIMHE.

DK3aMeH

0-100

«HeynosnerBopurensao» - 0-40
«¥Y noBneTBopuTenbHO» - 41-60
«Xoporio» - 61-80

«Otmyno» - 81-100

1.2 lloka3aTenu, KpUTEPUHU U MIKAJIbI OLEHMBAHUSI KOMIETEHIHIi

ITokazaTenu KOMIIETCHIIUN

Kpurepun onieHnBanus

[Ikamna
OLICHUBaHUA

IIK-4: cnocoOeH pa3palaThiBaTh NPOrpaMMHOE 00ecriedeHHe ¢ MPUMEHEHUEM METO/10B MaIlIMHHO-

ro oOy4eHus

3HaTh:

- apXUTEKTYPY, BO3MOJKHOCTH, | T€CTOBBII KOHTPOIb Mogaynes 1 020
YCTPOHUCTBO ¥ (YHKIIMOHHPOBAHUE «HeynoBneTBOpUTENbHO»
CIEIIKOHTPOJIJIEPOB; -0-8

- METOJIbI U TIpUEMBI (opMallu3aIu,
ITOPUTMU3ALNH, TPOTPAMMHUPOBAHUS
U o(hopmIIeHUSI TPOTPaMMHOTO KOJa;

- KOMIIOHEHTBI TPOrPAMMHO-
TEXHUYECKUX apXUTEKTYp, CyIIe-
CTBYIOIINE MPUIIOKEHUS U UHTepdei-
CBI B3aNMO/ICHCTBHS C HUMU

«Y 1OBIETBOPUTEIBHO» -
9-11

«Xopomoy - 12-15
«Otnuunoy -16-20

- apXUTEKTYPY, BO3MO>KHOCTH,
YCTPOHCTBO M (YHKIMOHMPOBAHUE
CIELIKOHTPOJIJIEPOB;

- METOJIbI W TIpUEMbI (opMalIh3aIu,
AITOPUTMU3ALNH, TPOTPAMMHUPOBAHUS
U o(hopmIIeHUSI IPOTPAaMMHOTO KOJa;

- KOMIIOHEHTBI TPOrPAMMHO-
TEXHUYECKUX apXUTEKTYp, CyIIe-
CTBYIOIINE MPUIIOKEHUS U UHTepdei-
CBI B3aNMO/ICHCTBHS C HUMU

TecToBbI KOHTPOIIb

Monyns 2 0+20
«HeynoBiaeTBOpUTEIBLHO»
-0-8

«Y TOBIIETBOPUTEIHHO»- 9-
11

«Xopomoy - 12-15
«Ot1munoy -16-20

YMeTs:

- pa3pabareiBaTh MPOrpaMMHOE OOec-
MEYCHUE C MCIOJIL30BAHUEM SI3BIKOB U
cpel nporpaMMHUpPOBaHUSA, BBINIOJIHATH
ONpENEICHUE W MaHUITYJIUPOBaHUC
JaHHBbIMH, B TOM 4YHCJIC C UCIIOJIb30Ba-
HHEM METOJIOB MAIIMHHOTO O0YYCHUS,
- OCYIIECTBJIATh TECTHPOBAHHE, OT-
7Ky ¥ ONTUMU3AIMIO MPOrPaMMHO-
ro 00eCIICUCHHS;

Jlaboparopuas pabdota 1, 2

Monyne 1 0+15
«HeynoByieTBOPUTEITHLHOY
-0-5

«Y IOBIETBOPUTETHHO»- 6-
8

«Xopomioy - 9-11
«Otauunoy - 12-15

- pa3pabaTbiBaTh IporpaMMHoe olec-
NEYECHHUE C UCIIOJIb30BAHUEM SI3bIKOB U
Cpell IpOrpaMMHUPOBAHUs, BBIOJIHSITh

JlabopartopHas padota 3, 4

Monyns 2 0+5
«HeynoBneTBopuTeIbHO»
- 0-2
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OTIpeNleICHNe W  MAaHHITYJIUPOBaHUE «Y IOBNIETBOPHUTEIBHO»- 3
JAHHBIMH, B TOM YHUCIIE C UCIIOJIH30Ba- «Xoporo» - 4

HUEM METOJI0B MAalIMHHOT'O O0Yy4EHHUS; «OT1au4HO» - 5

- OCYIIECTBISATH TECTHPOBAaHHE, OT-
JaIKy W ONTUMHU3AIMIO MPOrPaMMHO-
ro obecneyeHus;

Bnaners:
- MpUeMaMy aHanm3a Bo3MoxkHocTeit u | [Ipakruueckoe sansrtue 1, 2, | Monynb 2 0+5
pa3paboTku TpeGoBaHuil K mporpamMm- | 3, 4 «HeynoBneTBOpUTENBHOY
HOMY 00ECIICUCHHIO; -0-2
- METOJAaMH IIPOCKTUPOBAHUS MPO- «Y IOBJIETBOPUTENBHO»- 3
rPaMMHOT0 00CCIIeYCHHUS CIIEII- «Xopormo» - 4
KOHTPOJLIEPOB,; «OTnuuHO» - 5
DK3ameH 0-100
«HeynoBineTBopUTEIbHO»
- 0-40
«Y IOBJIETBOPUTENIBHO» -
41-60

«Xopormo» - 61-80
«Otauuno» - 81-100

13 OneHo4yHbIe MaTepHajJbl: TUMIOBbIC KOHTPOJIbHLIEC 3aIaHUs, HHbIC MaTCPHUAJIbI

1.3.1. OneHoYHbIe MATEPHAJIbI TEKYIIEr0 KOHTPOJIA 1JIsl 04HOH (pOpMBbI 00yYeHUs
Hannas oucyuniuna popmupyem y odoyuaroujecocsa 1 komnemenyuio, komopas modcem dblms oye-
HeHa npu omeeme 00y4arowe2ocs Ha KOHMPOIbHbILL 80NPOC UNU NPU 8bINOJIHEHUU NPAKIMUYECKO020 3A0AHUSL.

Monayasb 1 (50 6ans10B):

Monynb conepXut 4 JEeKIUOHHBIX 3aHATHUS, 2 1a00paTOPHBIX pabOThl. 3HAHUE JIEKIIMOHHOTO Mare-
pHana OLEHUBAETCS MO pe3yJbTaTaM BBIMOJIHEHUS TeCTa, MaKCUMaJIbHOE KolndecTBO OansoB 3a Tect - 20.
3a KakJ10€ BBIIIOJIHEHHBIE U 3alllMIICHHbIE JIA0OPATOPHBIE 3aHATHS CTYAEHT IOJydaeT MakcuMyMm 15 Oaios.
O011ee MakcUMalIbHOE KOJIMYECTBO 0aJlI0B 3a MOy b 1 coctaBiset 50 6amios.

Bonpocet mecmoswix 3a0anun (11K-4):

Kakwne BHemHue ycTpoiicTBa MOTYT OBITh B cocTaBe MKK?
KakoBa poib cTopoxkeBoro TaiiMepa B cTpykrype MKK?

KaxoBbl mpaBuIia 3anucu mporpaMmmbl Ha accemonepe?

Kakue nupeKkTuBbl HCHOIB3YIOTCS Ha si3bIke Assembler?

Kaxue BoaMokHOCTH 00ecrieunBaroTcs MHTerpupoBanHoi cpenoit AVR Studio?
KakoBa cTpykrypa (haiina npomuBku?

Uro siBisieTcst CBUIETENBCTBOM KOPPEKTHOM KOMITUIISLIUU?

B uem ominuue MIT or MKK?

Kak opranuzoBana pabora cucremsl npepsiBanuii MKK?

0. Kakwue Tumnsl namatu ucnomnb3yrorcs B MKK?

1. Jlnst kKakux 1eeil HCoab3yeTCsl KaXablid Tyl naMstu? [louemy?
12. Kakue ocobeHHocTH cymiectBytoT B oprannzanuu [10 ans MKK?
13. B 1yem ocobeHHOCTH pa3paboTku 1 OTIaaKu mporpamm st MKK?
14. KakoBo Ha3HaueHHE MOCIEI0BATEILHOIO IpUeMoIepeaaTunKa’?
15. Yto BXOAUT B COCTaB MPOTPAMMHON MOJIETTH MUKPOKOHTpOJIIepa?
16. Kaxwue tumnsl komana o0pa3yror cuctemy komang MKK?

RRO©ooNoORWNE
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17.
18.
19.
20.

21.
22,
23.
24,
25.
26.
217.
28.

KaxoBo Ha3HaueHHe cTeka B MUKPOKOHTposuiepe? I ie cTek opranusyercs?
Kak agpecyrorcst BHEIIHUE YCTPOICTBA MUKPOKOHTpOILIEpa?

KaxoBa ctpykrypa komang MKK?

Kakum o0pa3zoM KOMOHIATOPY 3a7ar0T oOnacTh pazMenieHus koaos: B O3Y, mocTosHHON
MaMATH JAHHBIX, TAMSTH POTpaMm?

Kakue ¢naru BxiaroueHs! B peructp cocrosnust SREG?

Kakwue ycnoBust popmupoBanus ¢pmaros MKK?

B ueMm omiinune cucremsl komaung MIT u MKK?

Ji1s1 KaKoil 1esid UCTIONB3YEeTCsl KOMaHa CIOKEHHSI C PU3HAKOM TepeHoca’?
Kaxk Bemomnnsercs komanga CALL?

Kax Bemonusercst komanga RET?

Kakue rpynmnsl komaHa yciaoBHOTO nepexoja umerorcst B MK?

Jlnst Kakoi 1esiu MCIOJIb3YETCs KOMaH/1a CJIBUTa Yepe3 MPU3HaK MEPEHoCa.

Jlabopamopnas paboma 1. Ynpaenenue nopmamu MuKpoKonmponiepa.
Kontposnshbie Bompocs! (ITK-4):

1. Kakwue anpeca 3aHUMAIOT NOPTHI BBOJA-BbIBO/Ia KOHTpOJUIEpa?

2. Kaxkue peructpsl ynpasistoT HopTamu?

3. Kakwue pexumbpl MOXKHO 337aTh IOpTaM?

4. KaxkoBa TuUmoBas mporpaMMHasi MOeJb nopta?

5. Kakme cnocobsr agpecamss POH u  peructpoB  BBoma-BbiBoga  AVR-
MUKPOKOHTPOJIEPOB CYIIECTBYIOT?

6. Kaxkue crmocoObI agpecaruu maMsaTé JaHHBIX AV R-MHKPOKOHTPOJUIEPOB UCIIOIB3YIOTCS
Ha IpakTuke?

7. Kakme  HCIONB3YIOTCSA ~ CIOCOOBI  anpecamuu  mamsaTH  nporpamm  AVR-
MUKPOKOHTPOJIIEPOB?

8. OcCOOCHHOCTH BBINIOJHEHUSI APUPMETUUYECKHX U JIOTHUECKHUX orepauuii B AVR-
MHUKPOKOHTPOJIJIEPAX.

9. B uem ornmuume komann Oe3zycnoBHOro nepexonaa accemodnepa KP580 u MuUKpOKOHTpOII-
nepa?

10. ins wero npenHasHadeHa aupextusa .def ?

11. Ha3znadeHwue u UCTIOIB30BaHUE PETUCTPOB X, Y U Z.

12. Kak ocymiecTBisieTCsl HHUIMATN3AIKsS CTeKa Ha s3bIKe acceMoOnepa u si3bike C?

13. KakoBa cTpyKTypa nmporpaMMbl Ha si3bIke acceMmOnepa u si3bike C.

14. Kak 3anmcarh Ha acceMOiiepe KOMaHAy WM KOMaHJIbI, SKBUBAJICHTHBIC KOMaHJIE MPH-
cBanBaHUs Ha s13bike C?

15. Kak 3anucarh Ha acceMOepe KOMaH/Iy WM KOMaHbl, SKBHBAJICHTHBIC KOMAaH/IaM IIHK-
na Ha s3b1ke C?

16. TIpocMoTpuTe MaIIMHHBIE KOJIBI, TOMYYAONIUECS TTOCTIe KOMIWISIIAHY ¢ si3bika C.

17. Kaxkoe cocrossaue umerot nmoptel peructpoB POH u PBB no ymon4annio?

18. KakoBo HazHauenue pynkuuu BV()?

19. KakoBo naznauenne gpynkiuu _delay() ?

20. Kak agpecyrorcst BBIBOJIBI HU(PPOBBIX PETUCTPOB MpH Hctoab3oBanud ARDUINO?

Jlabopamopnas paboma 2. Hccnedosanue npepovléanuii MUKpOKOHmMpoJiepa.
Kontponbasie Bonpocs! (ITK-4):

Kakue agpeca 3aHUMAaIOT OPTHI BBOJA-BbIBOJIA YIIPABICHUS MTPEPHIBAHUSAMU?
HazoBute ocHOBHBIE HCcTOYHMKY npepbiBaHuil a1 MKK.

Kaxkue npepeiBanus umerotcst 1uist cuetdnkoB B MKK ATmega328?
HaznaueHne Macku pepbpIBaHUN CUETUYMKOB?

Kaknmu komangaMu pa3permaroTcsi ¥ 3anpeiaroTcs MpepbIBaHms ?

C kakoil LIeJIbI0 3aIpelatoTcsl IPEephIBaHNA?

UTto cocTaBisieT KOHTEKCT mporecca?

NogakowhE
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8.
9.

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22,
23.

24,
25.
26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

Kak coxpanutb koHTekcT? C Kakoi LIeIbIo €r0 COXPaHsIOT?

[Tpennoxkure anroput™ GOpMHUPOBAHUS JUTUTEIBHOM 3aJIEP’KKHU C MOMOILBIO TaiiMepoB?
[Touemy TaiiMepbl CAaMOCTOSITEILHO HE MOTYT OPraHU30BaTh MUHYTHOM 3aJ€pKKU?
Kakoe makpopaciypenne ucnoib3yercs s paboThl ¢ IpepbIBaHUAMU Ha sA3bike C?
Kak narmmmcats 006pabotunk Ha si3bike C?

Yro npezacTapiseT coOO0H peaklins MUKPOKOHTPOJUIEpAa HA CUTHAJ IPEPbIBAHUsA?
Kakum o0Opazom mporieccop 3aBepiiaeT BhIMIOJIHEHHE 00padoTunka? UTo mpu 3TOM BHI-
MoJIHseTCS ?

Kakxum 06pazom ¢ moMoIipio TaiiMepa OpraHU30BaTh 3a7CPKKY OOJIBIION JJIUTEIHEHO-
CTH (HampuMep, MUHYTHI)?

Kaxue HacTpolKM BBITIOIHAIOTCS U1 OpraHU3aluy IpepbIBaHu?

Kakyto posb BBINONHAIOT (Jiaru npepbIBaHUA?

Kak onpenensiercst npuopuTeT NpepbiBaHUN MUKPOKOHTpoOiepa?

Kak MOXHO yTOUHUTH 3ape3epBUPOBAHHBIE UMEHA 00Pa0OTUYHKOB;

Urto HyXHO caenaTb, 4ToObl 00pabOTUMK HE BBIIOIHSIICA?

CKoOJIBKO slueeK NaMsITH 3aHMMaeT Talliuia BEKTOpoB?

Kak nonro cymectByeT ¢uiar npepbiBaHus?

KakoBa peakiiusi KOHTpoJIepa Ha HECKOJIBKO MPEphIBAaHUM OHOTO 00bEKTa 10 MX 00-
paboTku?

ITpu KakuX yCcIoBHSX MOTYT 00pa30BaThCsl BIOKEHHBIE MPEPbIBAHUSA?

Kax MOxHO opranu3oBaTh NporpaMMHbIe IPEPhIBAHNA?

C Kakoil LIenpI0 IPEeyCMOTPEH 3aXBaT TaiiMepa?

Kak ocymiecTsisiercss ”HUIMAIH3anus TaOIUIBI BEKTOPOB TPEPHIBAHUN CUETUNKOB?
Hactpoiiky kakux perucTpoB HEOOXOIUMO MPOU3BECTH JAJIS Pa3pelleHus] IMpepbIBaHUN
OT TaliMep/CYETIYHKOB?

MOXHO 11 OTMEHUTB OYEPEb IPEPbIBAHUIN?

Hcxons U3 4ero onpenensercss o4epeiHoCTb 00paboTKH MpepbIBAHUN MPU BO3ZHUKHOBE-
HHUH HECKOJIBKUX MPEPhIBAHUI OJJTHOBPEMEHHO?

Kakue npepbIBaHust MOTYT ObITh yTpaueHbI IOCIIE pa3peIieHus NpephIBaHUi?

Kakoii peructp nmpenHasHadeH JUlsl II00ANIbHOIO pa3pelleHMs/3alpelieHus IpephiBa-
HUA?

Kakue peructpsl HCHOIB3YIOTCS IS YIIPABJICHUS IPEPBIBAHUAMH CYETYUKOB?

Kakue peructpsl HCIIOIB3YIOTCS 1S YIIPaBJICHUS] BHEIITHUMHU NIPEPbIBAHUAMU?

Uem paznuyaroTcst Mexay coO0W BHEIIHUE MTPEPHIBAHUS?

Moayas 2 (50 6aa10B).

Monaynb coaepXHT 4 NEKIMOHHBIX 3aHATHH U 2 1a00paTOpHBIX paboThl M 4 MPAKTUYECKUX 3aHATHS.
3HaHUe JEKIMOHHOTO MaTepralia OEHHUBACTCS TI0 Pe3ysIbTaTaM BBHITIOJTHEHHUS TECTa, MAKCHMaIbHOE KOJIHYe-
cTBO OanyoB 3a TecT coctaBisieT 20. 3a KaXkIyr0 BHINOJIHEHHYIO M 3aIIUIICHHYIO J1a00paTOpHYIO WM MpakK-
TUYECKYI0 pabOTy CTYJEHT MOJIy4aeT MakcCuMyM 5 OaioB. O01iee MakKCHMaJIbHOE KOJMYECTBO OajioB 3a
MoayIb 2 coctanisiet 50.

Bonpocwvt mecmosguix 3a0anuii (I11K-4):

©CoNoA~wWNE

UTO MO3BOJISIET BHITIOJIHUTD CPEAa OTIAATKHU ?

B uem 3akioyaeTcsi IpUHIUIIBI OTIAKHA?

Kakue ommOku MOXHO BBISIBUTH C TIOMOIIBIO OTIAYHKA TIOCJIC YCIEITHOW KOMITHIISIINN ?
3a4eM HUCIIOIb3YIOT TOUKH OCTaHOBA?

Kakue 00bekThl MOXXHO HAOIIONATh B PEXKUME OTIaunuKa?

Kakue 5361k mogaep>xuBatoTcs cpenoi paspadorku AVR Studio?

Jlnst kakux 11es1eit ucnob3yeTcs (aiisn omucaHuii?

Kakwue pexumbl pabOThI HCTIONB3YIOTCS B MTApaJlJIeIbHBIX TOpTax?

UTo Takoe MOATATUBAIOLIME PE3UCTOPHI? [IJ1s1 KaKUX Liesied HCTIOIb3YOTCS?
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

26.

27.

28.

29.

30.

Kakwue pexumbl paboThl CyIIECTBYIOT B TaliMepax c4eTUHKax?

[TosicauTe cucteMy 3aaHusl IPEPHIBAHUM OT BHEIIHUX YCTPOUCTB?

Kak u3mMeHuTh MporpaMMHbIN KOJI OTJIaKMBAaEMOM porpamMmbl?

Jlnst kakuXx 1esiedt UCIrosb3yeTcsi KoMmaparop?

Kakue pexumbl oTiIagumka CyIecTByOT?

KakoBbI MpU3HAKM CHHTAKCUYECKUX OIIMOOK MPU KOMITUISLIMN?

Kak 3anmyctuth omiaguuk st paboTsl ¢ si3bikoM C?

Kakune 00beKThl MOXXKHO HAOIOATh B PEKUME OTIIaunuKa?

KakoBa nocnenoBarenbHOCTb OTIAAKU?

Kakune ommOku MOXXKHO BBIIBUTH C TIOMOIIBIO OTIaAYMKa [1OCIIE YCHEITHOW KOMIMIIALUH?
Kakue onnuu HacTpauBaroTcs A1 KOMIIOHOBKH?

Kak n3MeHUTh NporpaMMHBINA KO OTJIaXKHBAEMOM MPOrpaMMBbl?

KakoB cocraB mporpammusix cpeacts AVR Studio?

MO’XHO JIM U3MEHSATh COAEPKUMOE PETUCTPOB B MPOLECCE OTAaAKU?

3ayeM HUCTIONIb3YIOT TOUKH OCTaHOBa?

CxeMa M anropuT™ KOHTpOJI pa3psaa Oaraped MUTaHuUs ¢ noporom cpabdarsiBanus 3.0 B
(KoMmapaTop U KOPOTKHE BCIIBIIIKH CBETOJINO/A).

Cxema M aJIrTOpUTM U3MEPEHMs U MHIMKaUWU TeMreparypsl B quanasone 500...1500 °C c
IUCKpeTHOCThIO 10 5 °C.

CxeMa U alropuTM KJIHOYEBOTO TEPMOPETYIIATOpA NasyIbHOW CTAaHIIMKU MOIHOCTBIO 75 BT ¢
ycraBkoi Temnepatypst 200...400°C (war 2 °C).

Cxema u anroput™ u3MmepeHus yactotsl 48...52 I'n ¢ Tounoctsio g0 0.05 'n B ogHODa3-
Hoii cetu 220 B.

CxeMa M aJIropuT™M U3MEpeHUus cpelHeil Temneparypbl 00beKTa Mo 4 naTyukam B Juara-
30He -40 ... +40 °C.

Cxema u anroputm nepuoandeckoro (T = 1 ¢) usmepenus (Bctpoenusiit ALIT) u unauka-
n temneparypsl (0...999 °C, 3*7-cerMeHTHBIX CBETOAUOAHBIX HHIUKATOPA).

Jlabopamopnasa paboma 3. Ynpaenenue cuemuuxamu MuKpoKoHmpo/iepa.
Konrpomasusie Bompocs! (ITK-4):

Kakoe Ha3zHaueHue TaiiMepOB/CUETYUKOB?

Kakune aapeca 3aHUMarOT NOPTHI CYETYMKOB KOHTpoOJLIepa?

Kakue peructpsl ynpasisioT CUETUYUKAMU?

Kakue pesxxruMbl MOXKHO 33/1aTh CUETUHUKAM?

KakoBa Tumosas nporpaMmHasi MOZAEb CUETYMKOB?

Kakue agpeca 3aHUMAaIOT OPTHI BBOJA-BbIBOJIA YIIPABICHUS MTPEPHIBAHUSIMU?

Kakue pexxuMbl 1 KAaKOBO HCXOITHOE COCTOSIHUE CUETYMKOB ociie koManasl RESET?
[Touemy BMecTO mporpamMmMHOro (HPOpMHUPOBAaHUS BPEMEHHOTO MHTEpBaja HCIONb3YIOT
ABTOHOMHBIHN CUETYUK?

9. HazoBute 0CHOBHBIEC UCTOYHUKH NpephiBanmil 111 MKK.

10. Kakue npepbiBanus umerorcs s cuetynkoB B MKK ATmega328?

11. Ha3zHayeHue MacKu MPEPHIBAHUN CYETIMKOB?

12. KakuMu KOMaHJaMH Pa3peIiatoTcs ¥ 3alpearoTcs MpepbIBaHus?

13. C kaKxo# 11eb10 3anpeniaroTcs MpepbIBaHUs ?

14. Yto cocraBnseT KOHTEKCT mpouecca?

15. Kak coxpanutb KOHTEKCT? C Kakou IeIbI0 €ro COXpaHsoT?

16. IIpeanoxure anroput™M GOPMUPOBAHUS JUTUTEIBHON 33aJIEPKKH ¢ TOMOIIBIO TaliMepoB?
17. Tlouemy TaiiMepbl CAMOCTOSITEILHO HE MOTYT OpraHU30BaTh MUHYTHOM 3a7CPKKH?

18. Kakumu crioco6amMu MOXHO U3MEHUTH BPEMsI IEPETIOTHEHHSI CYETYUKOB?

19. Kakoe makpopacmupeHre UCTIONb3yETCs sl pabOThI C IpephIBAaHUSAMHU Ha s13bIKe C?
20. Kak opopmuts 00paboTunk Ha s3bike C?

21. Yto npexacTasiseT coO0# peakiys MUKPOKOHTPOJUIEpA HA CUTHAI MPEPhIBAHUS?

22. KakuM 00pazom mpolieccop 3aBepiiaeT BHIIOIHEHHE 00paborunka? YTo mpu 3TOM BbI-
MOJIHsIEeTCS?

N~ wWNE

18



23

24,
25.
26.
217.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.

39.
40.

41.
42.
43.
44,
45.

. Kakum 006pazoM ¢ momoipio TaiitMepa OpraHru30BaTh 3aACPHKKY OOJBIION IITUTEIHHO-
CTH (HampuMep, MUHYTHI)?

Kaxue HacTpolKH BBIMIOIHAIOTCS U1 OpraHU3alluy IpepbIBaHu?

Kakyto posb BBIIONHAIOT (uiaru npepbIBaHUiA?

Kak onpenensiercst npuopuTeT npepbiBaHUN MUKPOKOHTpOiepa?

Kak MOXHO yTOUHUTH 3ape3epBUPOBAHHBIE UMEHA 00Pa0OTUYHKOB;

Uro HyXHO caenaTh, 4ToObl 00pabOTUMK HE BBIIOIHSIICA?

CKoOJIBKO slueeK NaMsITH 3aHUMAaeT Talliuia BEKTOpoB?

Kak ngonro cymectByeT ¢uiar npepbiBaHus?

KakoBa peakiiusi KOHTpoJIepa Ha HECKOJIBKO MPEpPBhIBAaHUM OHOTO 00bEKTa 10 MX 00-
paboTku?

ITpu Kakux ycIoBHSIX MOTYT 00pa30BaThCsl BIOKEHHbBIE MPEPbIBAHNSA?

Kax M0O:xHO opranu3oBaTh NporpaMMHbIe IPEPhIBAHNA?

C KaKxoil LienpI0 IPeyCMOTPEH 3aXBaT TaiiMepa?

Kak ocymiecTsisiercss ”HULIMAIHA3anus TaOIUIBI BEKTOPOB TPEPHIBAHUN CUETUNKOB?
Hactpoiiky kakux perucTpoB HEOOXOIUMO MPOU3BECTH JAJIS Pa3pelleHus] MpepbIBaHUN
OT TaliMep/CYETIYNKOB?

MOXHO 11 OTMEHUTBH OYEPEb IPEPbIBAHUIN?

Vcxons U3 4ero onpenensercss 04epeHOCTb 00pabOTKH MpEphIBAHNN PU BOZHUKHOBE-
HUU HECKOJIBKUX NPEPHIBAHUI OTHOBPEMEHHO?

Kakue npepbIBaHNs MOTYT OBITh yTpaueHBI ITOCIIE Pa3peIIeHUs MPEPhIBAHUI?

Kakoif peructp mpenHasHadeH JUIsl II0OATbHOIO pa3pelieHMs/3alpelieHus npepbiBa-
HUS?

Kakue peructpsl HCHOIB3YIOTCS IS YIIPABJICHUS IPEPBIBAHUAMH CUETUYUKOB?

Kakue peructpsl HCIIOIB3YIOTCS IS YIIPaBIE€HUSI BHEITHUMHU NIPEPbIBAHUSAMU?

YeM paznuyaroTcs Mexay co00il BHEIIHNUE TpepbIBaHUsA?

JHoxkaxwute, uto Ha cueTurke TO mocTtpouts reHeparop 1 I'i HEBO3MOXKHO.

B kakoM ciydae BbIpa0aThIBaeTCsl CUTHAJI CPABHEHUS C PErUCTpoM B cuerdnka B pexu-
me CTC?

Jlabopamopnasa paboma 4. Hccneodosanue ynpagienus cemucezmeHmublm UHOUKAMOPOM.
Konrpomasusie Bompocs! (ITK-4):

agprwOdPE

©ooNe

10.
11.

Ilpakmuueckoe 3anamue 1. Pazpabomka npozpamm ynpasienus MampuyHslm UHOUKAMOPOM.

[TosicauTe mpuHIUN paboThl 7-CETMEHTHOTO MHUKATOPA.

Kak o603Ha4aeTcst /-cerMeHTHBIN MHAMKATOP Ha NEKTPUUYECKUX cXxemax?

[TosicHuTE NPUHLUN YIPABIEHUS 7-CETMEHTHBIM MHAUKATOPOM.

B uem ocoGeHHOCTH "pa3nensHOro" yrpaBieHUs WHINKATOPOM?

Kakune 6uToBble onepanuy MOryT ObITh HCIIOJIBb30BaHbl IPU YIPaBIEHUH 7-CETMEHTHBIM
WHIUKAaTOpOM?

[Tpunune! ynpasiaeHus 4-pa3psaHbIM 7-CETMEHTHBIM UHIUKATOPOM.

B uem oTninumne UHAUKATOPOB € OOILIMM aHOIOM U KaToaoM?

[TosicHuTe MPUHIUI TUHAMUYECKOTO YIPaBICHUS?

Yem ompenensercs MUHHMAajbHas 4acToTa OOHOBIICHUS MPHU JMHAMUYECKOM WHAMKA-
au’?

C kakoil LIeIbI0 UCTIONB3YIOTCSI TPAH3UCTOPHBIE KITIOUU B CXEMaxX MHIUKATOPOB?

Kak paccuntarh BeTMUHMHY KOJUIEKTOPHOTO COMPOTHUBIICHUS B KJIIOYAX C OTKPBITHIM KOJI-
nekropom?

Kontposnshbie Bompocs! (ITK-4):

1.

2.
3.
4

[Tosicuure mpuHLIKI PaOOTHI MATPUYHOTO UHUKATOPA.

Kak ¢opmupyercst n3o0pakeHue B MAaTpUYHOM MHAUKATOpE?
YT'O MaTpu4yHOro MHAKWKATOpa HA AIEKTPUUYECKUX CXEMaX.
[IpyHIMI TPOrpaMMHUPOBAHNS MAaTPUYHOTO MHANKATOPA.
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5. Kakue OuTOBBIC OIEparii MOTYT OBITh MCIIOJIB30BAHBI MPU YIPABICHUN MATPUIHBIM
WHJIUKAaTOpOM?

6. B deMm omimune MHAMKATOPOB ¢ OOIIUM aHOAOM M KaroaoM?

7. TlosicHUTE NMPUHIUI TUHAMUYECKOTO YIIpaBIeHUs?

8. Uewm ompenensieTcsi MUHAMAJIbHAS 9acTOTa OOHOBJICHHS NMPH JHHAMHYCCKOW WHIUKA-
nun?

9. C xakol IeNBI0 HCIIOJIB3YIOTCS TPAH3UCTOPHBIE KITFOUH B CXeMaX WHIHUKATOPOB?

10. Kak paccuntarh BETUYHHY KOJUIEKTOPHOTO COMPOTUBICHUS B KIIFOUaX C OTKPBITHIM KOJ-
nekropom?

Ilpakmuueckoe 3anamue 2. Pazpabomka npozpamm ynpaenenus CuMeoabHbIM OUCHIIEEM.
Kontposnshbie Bompocs! (ITK-4):

YeTpoiicTBO M paboTa CUMBOJIBHOTO JUCTLIES.

YT'O cUMBOJIBHOTO TUCILIES HA DIIEKTPUUECKHX CXEMaX.

Tunpl mamMsTH CUMBOJIBHOTO TUCIUIES, HA3HAYE€HUE, UCIIOJIb30BAHHUE.

[TapameTpbl CUMBOJIBHOIO JTUCTLIES.

HazHaueHue BbIBOJOB CHMBOJIBHOTO JTUCILIES.

TexHoMOrHs MPOrpaMMHPOBAHUS CUMBOJIBHOTO JIUCILIES.

[TpenmymiecTBa U HEAOCTATKH 4-X U §-pa3psIHON IIWHBI OOMEHA.

NogakrowhE

IIpakmuueckoe 3anamue 3. Pazpadbomka npocpamm ¢ ucnonv3zoeanuem 0amyuKos.
KontponsHbie Bompocs! (ITK-4):

1. VYcrpoicTBO M paboTa TaTYNKOB PA3TMYHBIX THUIIOB: TEMIICPATYPhI, YCKOPCHHS, TaTbHO-
CTH, OCBEIIEHHOCTH U T.[I.
YT'O naTt4rkoB Ha AMEKTPUUECKUX CXEMaX.
[Ipunuune! ucnons3oBanus aaryukos aiass MKK.
[TapaMeTpsl 1aTYUKOB.
Bnusinue napametrpoB gatunkoB UM BHEMHUX ycTporcTB MKK Ha TOYHOCTH CHUMaeMBbIX
XapaKTePUCTUK.
Texnonorust nporpammupoBanus MKK npu ucnosib30BaHMM JaTYMKOB Pa3IUYHBIX TH-
TOB.
7. IlpeumyiiecTBa U HEJOCTATKH PA3IUYHBIX CXEM ITPHEMa JaHHbIX.
8. Tlomxompl AJist UCTIONH30BAHMSI TATYMKOB HA OOJIBIIUX PACCTOSHUSX.

arwd
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Ilpakmuueckoe 3anamue 4 . Ynpaenenue cepgonpugooamu u uiazoebimMu MOmopamu.

Konrpomasusie Bompocs! (ITK-4):

YeTpoicTBO M paboTa CepBOMPUBO/IOB U IIATOBBIX JBUTATEICH.

OTinuns, JOCTOMHCTBA U HEJOCTATKN CEPBONPHUBOJOB U IIATOBBIX ABUTATEIICH.

YT'O cepBONpUBOIOB U IArOBBIX JBUTATENICH HA AIEKTPUUECKUX CXEMaX.

[IpuHUMIIBI ypaBIeHus CEpBONPUBOIAMH.

[IpuHuUIBl yipaBIeHus arOBbIMU JABUTATEIISIMHU.

Ponp TaliMepoB-CUETUHMKOB B YNPABICHUM JBUTATeNsIMU. Kakue pexumsbl Uisi 3TOTO

IIPEy CMOTPEHBI.

[TapameTpsl CEpBONPUBOAOB U IIATOBBIX ABUTATEIEH.

8. TodHOCTHBIE XapaKTEPUCTUKH CEPBONPHUBOAOB W IIAroBBIX aBurareneil. CrocoObl ux
YIIy4IICHHUS.

9. Texuomorus nporpammupoBanuss MKK npu ucnonp3oBaHHH CEPBONPHUBOJOB U IIIATr0-
BBIX JIBUTATEIIE.

SourwdE
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1.3.2. Bonpocskl ¥ 3a/1aHNs1, BBIHOCUMBbIE HA IK3aMeH N0 Aucuuminie Cnenuuajau3upoBaHHbIe
npoueccopbl (I[1K-4) (mpome:kyTounass arrecTamus):



Bonpocut ona sxzamena (ITK-4):

o

© o>

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22,

23.
24,

25.

Onpenenenue, knaccupukanys 1 00IacTH MPUMEHEHHSI MUKPOKOHTPOJUIEPOB.

CocTaB 1 Ha3HaUYE€HUE OCHOBHBIX KOMIIOHEHTOB TUIIOBOM CTPYKTYpPbl MUKPOKOHTpPOJLIIEPA.

[IporpammHuast Mogenb MUKpOKOHTposuiepa? McxonHoe mosiokeHne KOMIIOHEHTOB TMPHU 3aITyCKe
MHUKPOKOHTpPOJLIEPA.

Tunsl namMATH B MUKPOKOHTPOJUIEPE U UX Ha3HAYEHUE?

Bosmoxknoctu uHTerpupoBaHHoit cpenoir AVR Studio. Kakme mapamerpsl cpeasl MOXKHO
HACTPOUTH?

Cocras (aityia HICXOTHOTO TEKCTa MPOTPAMMBI.

CocraB 1 Ha3HavYeHHE (aiiina OMUCAHUM.

CocraB u Ha3HaueHHE (ailyia MPOIIUBKY.

CocraB ¥ Ha3HaYEHUE JINCTUHTA TPOTPAMMBI.

Haznauenue u ciocoOsl yrpaBiieHUs pa3MeIIeHUeM MTPOrpaMMbl B ITaMSITH.

Ha3nauenue crexka B MUKpOKOHTpoJuiepe. Pa3Merienne cTek B maMsaTH, ciocoObl OpraHu3aliy U

YIPaBIEHUS CTEKOM.

Crioco0bl azpecaliuyl BHEIIHUX YCTPONCTB MUKPOKOHTpoiuiepa. OTAM4Yus OT THIIOBOTO MUKPO-

mporeccopa.

CocraB peructpa uaroB. CTpykTypa 1 Ha3HaueHHe peructpa coctostHust SREG.

Haznauenue croposxeBoro Taiimepa. [Ipuannsl coOpoca ctopoxeBoro taiimepa WDR.

Hasnauenwne u ctpykrypa unrepdeiica SPI.

Haznauenue u ctpykrypa unrepdeiica TWI.

CoctaB u pexxuMbl pabOThI CYETYMKOB MUKPOKOHTPOJLIEPA.

TexHosorus ynpasiaeHUsl CYETYNKAMHU MUKPOKOHTpoJsuiepa. Mcnonp3yemble anmnapaTHble U IIPO-
TPaMMHBIE CPEACTBA.

Haznauenue u mpotokon oOMeHa npueMmornepenaTunka. HacTpamBaemble mapameTpbl yCTpoOii-
CTBa.

Texnonorus BeinonHenus komanasl CALL. [TpenMyniecTsa ee UCIIOIb30BaHUS.

Texnonorus BeimosgHeHHs KoMaHApl RET. BO3MOXXHOCTE €€ MCIOJIB30BaHUS HE IO NPSIMOMY
HAa3HAYECHUIO.

CrniocoObl opraHuzaluy yNpaBji€HHs 1O HpepbhlBaHUAM. MexaHu3sM oO0paOOTKH NpepbIBaHUSA,
Pasmemenune komann B namsatu MKK.

Pexxumbl paboTs! otnaauuka. [locnenoBareabHOCTh OTIAAKH, IPUEMBI OTIAAKH.

Crioco0Obl U3MEHEHUs IPOTrPAMMHOTO KOJla OTJIaXKUBaeMou rmporpammbl. CriocoObl KOHTPOJIS Ke-
JIAEMOTO PE3yJIbTaTa.

CpencTBa ynpaBieHUs IPOLECCOM IPOrpaMMHUPOBAHUS C TOMOILBIO AUPEKTHB accemMoepa.

HpaKTI/I‘ICCKI/Ie THUITIOBBIC 3aJaHUA:

1. 3amyck 1 Hactpoiika cpeast AVR Studio.

2. YnpaBieHue NopTaMu MUKPOKOHTpoJIIepa st paboThl HHAUKATOPOB.
3. AIropuTM U3MEPEHHS YaCTOThl UMITYJIbCOB B 33/IaHHOM JMaIla30He.
4. AnropuTM yrpaBieHHs JUHAMUYECKON MHAUKAIUEH.

5. AITOpUTM yHpaBJIEHUS CEMUCEIMEHTHBIMHU HHAUKATOPAMHU.

6. ArOpuTM reHepalry UMITYJIbCOB € 3aJJaHHBIMU TapaMeTpaMH YacTOThI U CKBaXKHOCTH.
7. ATropuTM M3MEpEHNUs MEepHoa BHEIIHETO CUTHAIA.

8. IIporpammupoBaHye BHEITHUX MPEPHIBAaHUM.

9. Hactpoiika npepsiBaHUMN OT CYETIYMKOB-TAHMEPOB.

10. Cxema u anropuT™M U3MEPEHUS TEMIIEPATyPhbI

11. Cxema u arOpuT™M U3MEPEHUS PACCTOSHHS

12. Cxema u anropuTM yIpaBJiIeHUs CEPBONPUBOIOM

13. Cxema u anropuT™ ynpaBieHHUs IIarOBbIM JBUraTeIeM

1.4 OueHouyHbIe MaTepuabI 1JIs1 3209HON GopMbI 00yUeHust

Konmponwsnsie éonpocwl 014 1a60pamopHbix U npaKmu4ecKux 3aHamui
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KoHTpomnpHBIE BOIPOCH! K JIAOOPATOPHBIM pabdOTaM M MPAKTUYECKUM 3aHITHSAM JJIS 3209HOTO 00Y-
YEeHHUsI COOTBETCTBYIOT BONPOCAM IO OJJHOMMEHHBIM Ja00paTOPHBIM 3aHATHUAM JUIsl O4HOM (HhOpMBI 00yUEHHUS.

BOHpOCbl, 6blHOCUMDBIE HA IK3AMEH no 0ucuunﬂune
BOHpOCLI, BBIHOCHUMBIC HA 3a4UCT aHAJIOTUYHBI BOIIPOCaM IS OYHOM (I)OpMLI O6y‘{CHI/I${.

2. MeToauyeckne MaTepHaJibl, ONpeesiioNUe NPolelypbl OlleHUBAHUS 3HAHUI, YMeHHUIi, HABBIKOB
U (WJIM) ONBITA JeSITeIbHOCTH, XapAKTePU3YIOIIHX 3TaNbl (POPMHUPOBAHNS KOMIIETEHIIUH

2.1. ITopsaook u memoouka nposedeHuss meKyuiez0 KOHmMpOoas U Umo2060i ammecmauuu.

[IpeaycMoTpeHs! cleayroniue BUabl KOHTPOJIS:

- TeKYUIHI KOHTPOJIb MO KaXXAOMYy MOIYIIO — B (hopMe BBITIOTHEHUSI TECTOBOTO KOHTPOJIS AJIsl OLICH-
KU TEOPETUUECKUX 3HAHUI;

- TeKYUIHI KOHTPOJIb MO KaXJA0MYy MOAYJIO — B (hOpME OTUETOB MO MPAKTHYECKUM 3aHATUSAM IS
OIICHKHU MPAKTUYECKUX HABBIKOB;

- UTOTOBAs aTTEeCTAlUs MO0 TUCIUILINHE — B (hOpME IK3aMeHa.

Tekymuit KOHTPOJIb YCTIEBAEMOCTH B (hOpME 3aIIMUTHI TAOOPATOPHBIX U MPAKTUYECKUX 3aHATUN MPOBOAUTCS
B J[Ba JTana:

- 1-if aTam: 10MyCcK K BHIMOJIHEHHUIO JIAOOPATOPHON PabOThI — MPOBOAMTCS B (hOpME MHUCEMEHHOH «J1e-
Tyukm» (5-10 MHH) ¢ LIETTBI0 KOHTPOJIS 3HAHUM 00YYaIONIMMICS TEOPETHUECKON YacTu TabopaTopHOr pabdo-
ThI ¥ TOTOBHOCTH K BBITIOJTHEHUIO MPAKTHUECKUX UCCIICIOBAHUN;

- 2-1i Tall BBIMIOJIHACTCS MO0 OKOHYAHUU KaxI0H 1a00paTopHOi paboThl (MPAKTUYECKOTO 3aHATHA) B
(dhopMe HHIUBUAYATHLHOTO COOCCEIOBAaHMS IO BBIITOJIHEHHBIM MCCIICOBAHUSM WK pacueraM. [IpoBoautes ¢
LEIbI0 KOHTPOJSL 3aKpEIUICHUS TEOPETHUYECKOW 4YacTHh MaTepuala U CTENeHH OTPabOTKH O0ydaroummcs
MPAKTUYECKUX HAaBBIKOB MCCIICIOBAHUS HA aImapaType.

C uenbio MOBBILICHUS KadecTBa O0yUYEHHS 3a CUET MOOYKACHHUS 00YUaIONINXCs K aKTUBHOW TEKYyIIeH
y4eOHOM paboTe, YeTKOr0 M OMEePaTUBHOTO KOHTPOJIS BCETO X0/1a Y4EOHOro mpoliecca, CHUKEHUS PO CITy-
YailHBIX M CYOBEKTHBHBIX (PaKTOPOB MPU OLECHUBAHUM YUEOHOH AesITeNbHOCTH 00ydJaromuxcsi B o0pa3oBa-
TEJIHLHOM TIPOIIECCe Pealn30BaHa MOAYJIbHO-PEUTHHIOBASI CUCTEMA.

IIpaBuna ee ucnonp3oBanus onucansl B «Ilonoxxenun 00 MPCy.

Hab6panHnbie o0y4aromumMucs 6anisl MOTYT ObITh IEPEBEACHBI B OLIEHKY:

— «HEYIOBIETBOpUTETLHO» - OT 0% 10 40% OT MakCHMalbHOTO KOJMYECTBA OaIOB;

— «yJOBJIETBOPUTEILHO» - 0T 41% 10 60% MakCUMaIbHOTO KOJMYECTBA OAILIOB;

— «xopouioy» - oT 61% no 80% MakcUMalbHOTO KOIWYEeCTBa 0aNIOB;

— «oTu4HO» - 0T 81% 1m0 100% MakcMMaIbHOTO KOJMYECTBA OAJIOB.

Jlna monmydeHus sK3aMeHa o0y4JaromeMycs 10CTaTouHo HabpaTh 41 u 6onee 6asios.

CooTHOIIICHUST MAaKCUMATBHOTO KOJIMYECTBA OAJLIOB, MOJYYCHHBIX 00YJaIONIUMCS 10 0J0KaM MOJIY-
JIeH, moka3aHsl B Tabiuile.

Tabnuna - Pacnpenenenue 6amioB mo O10kaM MoIyled TUCHUIUIMHBI « CHerranau3upoBaHHbIE MPOIIECCO-
pBI»

Moaynb Bcero 6amios Teopernueckuii 010k [IpakTrueckuit 610K
(MakcuMaibHOe  |(TECTHpPOBAHHE)
3HAUYCHHE)
Monyis 1 50 20 30=15+15
Moyns 2 50 20 30=5+5+5+5+5+5
JK3aMeH 100

Ha sx3ameHe mpow3BOAMTCS OIEHKA TOW KOMIIETCHIIMH, KOTOpas MOJDKHA OBITh B TOW WJIM MHOU
¢dopme ocBoeHa B Ipolecce u3yueHus. Pekomenayercs ¢opMupoBaTh BONPOCH B OMUJIETaX TaKUM 00pas3oM,
9TOOBI MPETOaBaTeIh CMOT OIIEHUTh BCE KOMIICTCHITUHN TAHHOU JUCITUTIINHBI.
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2.2 Memoouka npogedeHus 3K3amena @ Zpynnax 3a04Hoi popmul odyuenus

DK3aMeH MO JUCLUIUIMHE Y 00yJaromuxcs 3a04HOM (popMbl 00ydeHuUs! TPOBOAUTCS MUCHbMEHHO IO
KJIACCUYECKOH MeToauKe. Bompockl crpynmupoBaHsl B Omierax. B kaxaom Ouiiere coaep:KuTcs mo 2
BOIIPOCA, CKOMIIOHOBAHHBIE TAKUM 00pa3oM, 4TOOBI MTPENoiaBaTellb CMOT OLIEHUTh KOMIIETCHIIUU JaH-
HOW mucuuruHbl. KonndecTBo OWMIIETOB JODKHO OBITH HE MEHEE YHcia OOYyYarolmMXcs B TpyTIIe.
OOyuaronyecs rOTOBAT NMCbMEHHBIE OTBETHI HA BOIPOCHI.

3. [IpomeskyToUHAs aTTecTAlUS

[TpomesxyTodHast arTecTanusi MPOBOAUTCS B (hopMe dK3aMeHa IJK3aMEH MPOBOAMTCS B MMCHMEHHOM
WIH YCTHOW (popMe MO KIIAaCCHUYECKOW METOAMKE. BuiieT cocTouT U3 ABYX BONpOCOB. B kaxmom Ouiete co-
nepkurces mo lreopernyeckoMy u 1 mpaktuyeckoMmy Bompocy. KonmnuecTBo OMIETOB JTOJDKHO OBITH HE Me-
Hee Yucia CTyAeHTOB B rpymnme. CTyIeHThl TOTOBST KPaTKUe MUCbMEHHbBIE OTBEThI HA BOPOCHI.

O0pas3elr PK3aMEHAIIMOHHOTO OMIeTa

MUHUCTEPCTBO IIU®POBOI'O PA3BUTH, QBH3H
¥ MACCOBBIX KOMMYHUKALIHIT VIBEpKIAI0
POCCUIICKOI ®EJIEPAITN )

Cesepo-Kaskasckuii punuan opaena Tpynosoro Kpachoro 3aB. kadenpoit UBT
3HaMenHn (eIepaIbHOTO FOCYJaPCTBEHHOTO OHOPKETHOTO Coxonos C.B.
00pa30BaTENBHOrO YUPEK/IEHHS BBICIIETO 00Pa30BaHHUs -
«MOCKOBCKHUI TEXHUUECKUN YHUBEPCUTET CBSA3H U v 20 1.
HHPOPMATHKI»

Hanpasnenue noarorosku: 09.03.01 Mudopmatuka u BEIYUCTUTENbHAS TEXHUKA
Kypc: 3,4
Jucuumnza: Crnennanu3upoBaHHbIE IPOLIECCOPHI

Bbuaer Ne 1
1. YcTpoiicTBo mapamiensHoro nmopta. [IporpamMmmuas monens mopta. Pexumsl paboThI.
2. Cxema U anropuT™M U3MEPEHHS U UHIUKAIMKU TemrepaTypsl B quamnazone 500...1500 °C ¢ awuc-
KpeTHOCThIO 110 5 °C.

Jouent xadenpsr UBT Yukanos A.H.

" 20

O0un KoMnIeKm omneyuamanHulx IK3AMEHAYUOHHBIX OUNEMO8, NOONUCAHHBIX npenodasamenem Kageopul u
VMBEPIHCOCHHBIX 3A8e0YIOUWUM KADeOpOU XPAHUMCSL Y 3a8e0yIoue2o Kagpeopotl, Opy2oli KOMNIeKm — y
npenooasamensi, 6e0yuieco OUCYUNIUHY.

4 TecToBbIe 3a1aHUS IS MPOBeIeHNUsT OeHKH copmupoBanHocTn Komnerenuuu (IK-4)

Hannas oucyunnuna popmupyem y odyuaiowezocs 1 komnemenyuio.
OO0umn KOMNIeKm mecmosbix 60NPOCO8 C YKA3AHUEeM NPAGUTIbHLIX OMBEmO08 XPAHUMCS Y 3a6e0)-
rowe2o kageopoti, Opyeoti KoMnieKm — y npenooasamelis, 6e0yue20 OUCYUNIUHY.

TecToBbIC 3aaHMs TTO3BOJISIOT OIICHUTH YPOBEHb chopmupoBaHHOCTH KomneTeHIuu [1K-4.

3amaHusg pacrpenesieHbl Mo OJoKaM B COOTBETCTBHHM C YPOBHEM CIOXKHOCTH. Kaxnplii Omox
COJICP’KUT HOMEP 3aJaHMsI U TEKCT 3aJaHusl.

ba3oBblil ypoBeHb conepxkUT npumepHo 50 % 3amaHuil.

On ¢opmupyercs u3 3agaHUil ¢ BBIOOPOM OJHOTO WM HECKOJbKUX BEPHBIX OTBETOB U3
MIPEUIOKEHHBIX MM BOCIIPOM3BECHHUS (PAKTUYECKOT0 MaTepuaia (TepMHHOJIOTHS, (PaKThl, Kiaccudukanus,
rapamMeTpsl U Ip.).

[loBBIILIEHHBIN YPOBEHD B CPEHEM COCTaBIISIET 35 % 3a1aHuil.
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B Hem wucnonb3yroTcs  3aJaHUsl  HA  COMOCTaBJIICHWE, CpaBHEHUE,  YCTAaHOBJICHHUE
MOCJIEA0BATEILHOCTH;

Bricokuil ypoBeHb B cpeiHEM COCTaBIAOT — 15 % 3amanHuil.

B 3amanum ucnonb3yroTcs: pelIeHrs HETHIOBBIX 3a7ad, allfOPUTMBI, JTI0Ka3aTeIbCTBA, 3aJIaHUS C
Pa3BEPHYTHIM OTBETOM — OTIPEICTICHUS, IEPEUUCIICHNE, U300PAKEHUE CXEMBI, CTPYKTYPBI U JP.

KonunuectBo 3aganuii pasHo 20.

IIK-4: cnocoGen pa3spadaTbiBaTh NPOrpaMMHOe ofecnedeHHe ¢ NMPUMEHEHHEM MeTO/I0B Ma-
IIMHHOT0 00y4eHusl
BJIOK A (6a30Bblii ypoBeHb) — 3aiaHUe C BBIOOPOM OJHOTO WJIM HECKOJBKUX BEPHBIX OTBETOB M3
MPENI0KEHHBIX
Hncempykyus no mecmam bnoka A: Ilpouumaiime mexkcm u 6vibepume OOUH UNU HECKOJLKO
NPAsUIbHBIX OMBEno8

Ne .
TexkcTbl 3aganui
3aJaHuA
1 KakoBo HazHauenue BoiBo10B INT MukpokoHTpoOIIEpa?

1) - s mprema 3ampoca Ha pepbIBaHUE MPOIIeCCopa

2) - Ui TIpepbIBaHKs POIIeCcopa

3) - s 3ampeTa npephIBaHHs

4) - 11 BeIIAYM TMOATBEPIKICHHS O IPHEME 3a1poca Ha MPEPhIBAHNE
2 I"apBapjackast apXUTeKTypa MPEAnoiaraer ...

1) - GobIIIOE YUCITO KOMAH T IPOU3BOIBHOMN JITHHBI

2) - COKpallleHHbIH HabOp KOMaH I MaJIOTO pa3mMepa

3) - XpaHEHHE MPOTPAMMBbI M JaHHBIX B pa3HbIX OJOKaX MaMsTH

4) - XpaHEHHE MPOTPAMMBI U IAHHBIX B O0IIICH TaMSITH

3 CTex MHUKPOKOHTPOJIIEpa OPTaHU3YEeTCH ...

1) - BO BHYTpEHHEH MaMsATH MPOIeccopa

2) - B CHEHHATBLHON MUKPOCXEME TTAMSATH

3) - B O3Y, HauuHas C MOCIeTHETO (PU3MYECKOTO aapeca

4) - B O3Y B BBIICICHHOI 00JaCcTH

4 Kak ocymectsisiercs Boinonnenue komanasl NOP (HeT onepammm)?
1) - mpotieccop ocTaHaBIMBACTCS

2) - TpoIIeCCop BHIOMPACT CICAYIOUIYI0 KOMaHTy

3) - mporieccop ee HE BHIOMPAET U MEPEXOIUT K CIICIYIOIIEH KOMaH Ie
4) - TOBTOPSET MPEABLIYITY KOMaHIy

5 Kontponnep npeprsiBanuii odecrneunBaer .. .7

1) - nmpenoTBpamieHre cOOEB OCHOBHOM MTPOTPaMMBbI

2) - cokpaineHie 00eMOB IIPOrpaMMbl 00paboTYHKa

3)- BBICOKYHO CKOPOCTb MOCTYTUICHHS CUTHAJIA IPEPhIBAHHUSI

4) - BBICOKYIO CKOPOCTh BBI30Ba 00pabOTYHKa

6 Taiimep B MUKPOKOHTPOJUIEPE BBIOJIHSAET ...7

1)- moacueT yuciia BHEITHUX COOBITHIA

2) - TeHepaIuio 3ByKOBBIX CUTHAJIOB

3) - okuJaHMe BPEMEHHM 3aIlyCKa BHEIIIHETO yCTPOWCTBA

4) - TeHepaluIO IMUPOTHO-MOYIMPOBAHHBIX CUTHAJIOB

7 Kakas n3 ab0peBuaTyp He UMEET OTHOLIEHHUS K THITy COBPEMEHHBIX MUKPOKOHTPOJLIEPOB?
1) - AVR
2)- PIC
3) - 1851
4) - 1810
8 Kakue cpenctBa MUKpOKOHTpOJIIEPA allapaTHO MOAAEPKUBAIOT PEATU3allii0 KOMaH] BbI-

30Ba 1 BO3BpaTa U3 noz(nporpaMM?
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Ne

TekcThl 3a1aHAN
3aJaHus

1) - ykasarenb cTeka

2) - CYCTYMK KOMaH]I

3) - perucTphl 0OIIET0 Ha3HAYCHHUS
4) - OCHOBHAs IAMSTh

9 3amayaMu MPOCKTUPOBAHUSI MUKPOKOHTPOJLIEpA SBIISIOTC ...

1) - W3rOoTOBJICHHE OMBITHOT'O O0Opa3ia

2) - pa3paboTKa TeXHUYECKOH JOKYMEHTAIIUH JJIsl U3TOTOBJICHHUS YCTPOHCTBA
3) - mpoBepka paboTOCIIOCOOHOCTH YCTPOIMCTBA

4) - oTnaaka mporpaMmbl PyHKIIHOHUPOBAHHS

5) - aHaJu3 MOJyYSHHBIX MTAPAMETPOB MPH UCTIHITAHHU

10 [Tporneccopsr ndpoBoii 00padOTKK CUTHAIOB BHITIOIHSIOT ...
1) - MmaTemMaTHYECKUE ONIEPALIMK HAJl CUTHATIAMH

2) - GUIBTPALIUIO CUTHAJIOB

3) - MaciITabupOBaHUE CUTHAIIOB

4) - noxapeHUE MOMeX B IU(GPOBBIX CHUTHATIAX

BJIOK b (moBbiieHHBIN ypoBeHb) — 3ajjaHUE 3aKpHITOTO THIA HAa YCTAHOBJICHUE

COOTBETCTBUA
Unempykyus:  Ilpoyumatime  mexcm u  ycmawosume  coomeemcmeue Uil
nocied08amenbHOCb
Ne N
TexcThl 3aHaHul
3aaHus
11 PaznmuuaroT crnemyromme peXUMBI  paOOTHI  BBIYMCIUTENBHBIX YCTPOUCTB  (YCTAaHOBUTE
COOTBETCTBHE):
1) koHBeliepHast A) pacripeeneHue MpolecCOPHOTr0 BpEMEHU MEXTY
00paboTka MPOIIECCaMU 10 CTETIEHH BaXKHOCTHU
2) mapajieabHas b) coBmenienne Bo BpeMeHU CIEAYOMUX IPYT 3a
o0paboTka JPYTOM 3TaroB MOCJIEI0BATEILHO PACTION0KEHHBIX
KOMaHJ
3) mpuopuTeTHas B) pacnipenenenue nporeccopHoro BpEMEHU MEKITY
o0OpaboTka BCEMHU aKTUBHBIMH MPOIIECCAMU O 3aIaHHOMY
ITOPUTMY
4) nceBaomnapai- I') opHOBpEMEHHOE BHITIOJIHEHHE BHIYMCICHUN Ha
JenpHast 00paboTka | pu3mUEcKu pa3IMYHBIX YCTPOUCTBAX
12 Omnpenenute COOTBETCTBUE XaPAKTEPUCTUK YCTPONCTB MHIUKAIIUU:
1) cumBousbHbI LCD nucneit A) oToOpakeHHne TEKCTOBOW MH(OpPMALUU
¢ (PMKCHpPOBAHHBIM KOJHUYECTBOM CTPOK U
CUMBOJIOB
2) MaTpUYHBIA UHAUKATOP b) 0TOOpaxeHue OTpaHHYEHHOM
uHbOpMAMM Ha 3aJlaHHOM KOJIMYECTBE
3HAKOMECT
3) 7-cerMeHTHBIN HHAUKATOP B) 0TOOpaxKeHue IIPOU3BOJIBHOU

TOYCK

I/IH(I)OpMaI_II/II/I Ha 3aJaHHOM MHOXKCCTBC
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Ne

TexcThbl 3a7aHUH

3a/IaHus
13 Onpenenure COOTBETCTBUE B  MEXaHM3Max WJIM Ha3HAaUY€HUU PEXKUMOB  Taiimepa
MHUKPOKOHTPOJLIEPA
1) pexxum oObaHOTO | A) HICTIONB3YyeTCs sl GOPMHUPOBAHMS CUTHAIIOB C
taiimepa (Normal) Pa3JIMYHBIMU ICUCTBYOLUIMMU 3HAYCHUAMU TOKA
2) pexum nojicueta | b) obecnieunBaeT coXpaHeHHE 3HAYCHUS CUCTUNKA TIPH
umnysscoB (CTC) IIOCTYIUIEHUH CHUTHaja OT KOMIIApaTopa MU BBIBOAA
ICP
3) Pexxum PWM B) ucnionb3yercs B kKauecTBe JACIUTENS YaCTOThI
4) pexxuM 3axBaTa I') BeImaeT curHai 3ampoca Ha MpepbhIBaHue PU
NIEPETIOTHEHUN
14 YcTaHOBHTE COOTBETCTBUE MEXTY MOHATHSIMU
1) npennenuTens A)  JIBOMYHBIA  KOJA,  YIpaBJISIOLIUN
IpaBaMH, JOCTYIIOM, PEKUMOM H T.J.
2) Macka b) 3amanue  HayanbHOrO  3HAYCHUS
CUeTYHKa
3) mpegycTaHoBKa B) ycTpoiicTBO 3a1aHusi TAKTOBOM YaCTOTHI
TaiiMepa-cyeTYnKa
15 [IlaroBeIii ABUTATEb MOKET UMETh PEKUMBI PaOOTHI (OMIPEIETUTE COOTBETCTBHUE):
1) monHoMmIArOBbIi A) pabotatoT 1Be ¢a3zbl OTHOBPEMEHHO, HO
C HEPaBHOMEPHBIM paCIpe/IeICHHEM TOKOB
2) moymaroBbIi b) pabotaer Tonbko ogHa (haza B KaxabIid
MOMEHT BpEMEHH
3) MUKpPOIIArOBbIii B) mocne BkitoueHusi ouepenHoil ¢azbl
BKJIIOUAETCS Cpasy JBeE, a ajee ONATh OJHa
ouepenHas ¢aza
16 Onpenennure COOTBETCTBUE B HA3HAYCHUHU (QYyHKIIMA OMOIMOTEKH YIIPaBIECHUs CEPBOIIPUBOIAMH
Servo
1) Servo.write(0) A) MaKCHMaJIbHAsl CKOPOCTH BIIEBO
2) Servo.write(90) b) MakcuMasbpHas CKOPOCTh BIPABO
3) Servo.write(180) B) coxpaHeHHe HEMOABHKHOTO HCXOHOTO
COCTOSIHUS
17 Onpenenure Ha3HAYCHUE MOJTYJICH NI MUKPOKOHTPOJIIIEPOB (HAWIUTE COOTBETCTBHE):

1) moxyns ULN2003 A) TpONOPLMOHANBHBIA  WHTErpaJIbHbIH
JAaTYHK TEeMIIEPaTyphl

2) HC-SR04 b) ynpTpa3ByKkoBOM JaTUMK PACCTOSHUS

3) LM35 B) 7-kaHanbHBINA yCUIUTENbh MOIIIHOCTH

BJIOK B (BbicOoKHUii ypOBEHB) — 3a/laHHE OTKPHITOTO THUIIA C PA3BEPHYTHIM OTBETOM
Unempyryus: Hpouumatime mexcm u 3anuuiume 000CHOBAHHbIL OMEEm

Ne .
TekcThl 3a1aHUMiI
3a/1aHus
18 Peructp, KOTOpBIA COAECPKUT OJUH W3 ONEPAHIOB M Pe3yJbTaT ONEPALMU HA3bIBACTCS
19 Curnan PWM B MukpokoHTposiepe GopMHUpyeTCst
20 B3aumopelicTBre aBTOHOMHO Pa0OTAIOUIMX YCTPOMCTB B MUKPOKOHTpOJLIEpE 00ecreyn-
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Ne
3alaHuA

TekcThl 3a1aHAN

Bar0 CUT'HAJIbI

Cucrema OIIEHMBAHNSA BBLINOJHEHUA TECTOBBIX 3aJaHUH M0 KOMIETEHIIMH IIK-4

Homep VYkazaHus 1o OlleHUBAHUIO PesynbTar onieHuBaHUS
3a1aHUS (Oamyibl, MOJIydeHHbIE 32  BBINOJIHEHHE
3aJlaHuUs/XapaKTepUCTUKA MIPaBUIIBHOCTH
OTBETA)
3amanus 1-10 (3aganuss ¢ BeiOOpoM  omHoro  wiu | CoBINAgeHUE C BEPHBIM OTBETOM OIICHHBACTCS
HECKOJIbKHMX BEPHBIX OTBETOB u3 | 1 damiom;

MIPEVIOKEHHBIX CUUTAETCS BEPHBIM, €CIIU
NpaBWIBHO yKa3zaHa mmdpa wim 1udpsl,
03HAYyarol1e BEPHbIC OTBETHI.

HEBEpHBIH OTBET WM ero orcyrctBue - 0
0aJUIOB.

3ananus 3amaHusl 3aKpbHITOr0 TUNAa Ha ycraHoiieHue |[lonHoe coBmaseHue ¢ BEpHBIM OTBETOM
11-17 COOTBETCTBUSl CUHMTAETCSl BEPHBIM, €CJIH | OLleHHBaeTCs 1 Oaymiom; HeBEpHBIH OTBET WU
MPaBWJIbHO YCTaHOBJIEHBI BCE COOTBETCTBUS | €ro OTCyTCTBUE - ) OaioB.
(mo3ummu W3 OJHOrO CTOJOHmAa BEPHO
COTIOCTABJICHBI C MO3UIUSIMU IPYTOT0)
3ananus 3amaHue OTKPBITOrO TUMa C pa3BepHYTHIM | [lonHBIH MpaBUIBHBI OTBET Ha 3aJaHUE
18-20 OTBETOM CUMTACTCS BEPHBIM, €CJIM OTBET | OIICHUBAeTCA 3 OayuiaMu;

COBIMAAACT € 3TAJIOHHBIM IO COACPIKAHUIO U
IIOJIHOTCE.

€clii  JIOMyIleHa
OJlHa OIIMOKAa/HETOYHOCTH/OTBET MPABUIILHBIM,
HO HE TOJHBIA - 1 Oai, eciau AOIMyIIEHO
Oosiee OgHON OMIMOKHU/OTBET HEMPABUIIbHBIN/
OTBET OTCyTCTBYET- () Gaios.

MeToauka NMpoBeACHUA TECTUPOBAHUSA

MakcumanbHOE BpeMsl BBIIOJIHEHUA TecTa - 60 MUHYT.

KonunuectBo TecToBBIX 3ananuil B Tecte He MeHee 20.

Jnist IpoBeZieHNsT KOHTPOJISE OCTATOYHBIX 3HAHUH KOMITBIOTEP (OPMHPYET B CIYyYAHOM HOPSIKE
20 TecTOBBIX 3a/IaHUH.
[Tpu mpoX0XKICHUH TECTOBOTO KOHTPOJISI 3HAHUHN CTYACHT JIOJKEH BBIOPATH OJIMH WIJIH HECKOIIBKO
NPaBIJIBHBIX OTBETOB B KaXK/IOM TECTOBOM 33/IaHUH.
B ciyuae nmpaBuwibHOTO OoTBeTa Ha 16 M Gosee TectoBbix 3amanuii (81-100% mnpaBUIIBHBIX OTBETOB)
CTYy/IGHT TIOATBEPXIAET OCBOCHHE KOMIETEHIMH C YpoBHEM «oTin4HO». Ilpm orBere Ha 12-15
TecToBbIX 3a7anuil (61-80% mpaBUIIBHBIX OTBETOB) CTYACHT MOATBEPKIACT OCBOCHUE KOMITCTCHIIHNA C
ypoBHEM «xopoiiio». [Ipu otBete Ha 8-14 TectoBbix 3amanuii (41-60% npaBHIBLHBIX OTBETOB) CTYCHT
MOJTBEPIKIAET OCBOCHNE KOMIIETEHIIMI C YPOBHEM «yJIOBIETBOPUTEIHHOY. [Ipr 0TBETE MEHEe yeM Ha
8 tecroBbix 3amanuii (0-40% npaBHIBHBIX OTBETOB) CTYACHT HE IMOATBEPXKIACT HEOOXOMMMBIi
YPOBEHb 3HaHUI U OLIEHUBACTCS KHEYIOBIETBOPUTEIHHOY.
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IIpuniaoxenne 2

MeToaunueckune PEKOMEHIAIMHA 110 OCBOCHHUIO JUCIIUILINHDBI

1. MeTtoauveckue PEKOMEHIAUA NIPpEnoaaBaTe/Ii0

JucuunnuHa «Cnenuaau3upoBaHHbIe MPOLECCOPbD) BKIIIOYAET B ceOsl:

- IEKIIMOHHBIE 3aHATUS — 16 yacos,;

- MPaKTHUYECKHUE 3aHATHs — 16 4acos,

- nabopaTopHbie paboThl — 16 yacos,;

- UTOTOBYIO aTTECTAIUIO — SK3aMEH.

[lepen HayaoM W3y4YeHHS NUCHUIUIMHBI MPEMOAaBaTellb JOKEH 03HAKOMHUTH OOYydalolIUuXcs C pa-
Oouel mporpaMMoOi M OIICHOYHBIMU MaTepuajiaMy MO0 AUCIHMIUIMHE, C BUJIAMHA YUY€OHOW U CaMOCTOSATEIBHOM
paboThI, IEPEYHEM JIUTEPATYPHl U UHTEPHET-PECYPCOB, ¢ opMaMu TEKYIIeH M MPOMEKYTOUHOUN aTTecTa-
LIUH, C KPUTEPUSIMH OLIEHKU KadecTBa 3HAHUM JJIsl UTOTOBOM OLEHKU MO JUCIUIINHE.

IIpu npoBeeHnH JIEKIUI IPENnogaBaTeb:

1) popmynupyeT TeMy U 11eIb 3aHATHI, OOBSIBISET YUeOHBIC BOTPOCHI;

2) u3naraeT OCHOBHBIE TEOPETHUECKHUE TTOJIOKECHUS;

3) ¢ MOMOMIBIO0 TEXHUYECKUX CPEJCTB O0YUEHUS U/WIIH MOJ] 3aIUCh AA€T ONPEIEICHNUs OCHOBHBIX I10-
HSATHUH, paCUETHBIX (HOPMYIT;

4) IpOBOIUT MPUMEPHI U3 OTEYECTBEHHOTO M 3apyOEKHOTO OIbITa, JACT TEKYIIUE CTATUCTUYECKUE
JaHHbBIE JJIs1 HATTISAHOTO U 00pa3HOro MpeICTaBICHHs M3y4YaeMOro MaTepuana;

5) B KOHIIE 3aHSATHS BBIAET BOMPOCHI IJIsi CAMOCTOSITEIbHOTO U3y4YECHHSI.

Ha 3aHsATHSAX 1a00paTOpPHOTrO IUKJIA CIEAyeT OOpaTHTh BHUMAaHWE HA COOTBETCTBHE BHIOMPACMBIX
00y4JaromuMCcs CPEJICTB BHIMOTHEHUS PEIIaeMbIM B paboTe 3a7adam.

Kaxxnas abopaTopHas pabota qoimkHA OBITH O(OpMIICHA ¥ 3alllUICHA B COOTBETCTBHH C TpeOOBa-
HUSMU. 3aliuTa MPOU3BOIUTCS Tocae ohopMIIEHUS OTYeTa Mo padoTe.

Bo Bpems BbIOTHEHMS 3a]aHUI B yueOHOU ayAUTOPUN 00yYaroMUics MOXKET KOHCYIbTUPOBATHCS C
npenojaBaTenieM, onpeaeniarTh Hanbonee 3G (HeKTUBHBIE METOJIbI pelIeHHs] OCTaBIeHHBIX 3a1ad. Ecnu ka-
Kasi-TO 4acTh 3a/laHUsl OCTAETCS HE BHIIOJHEHHOW, 00YyYarOIUNHCA MOXKET MPOJOJIKUTH €€ BBIIOJIHEHUE BO
BpeMs BHEAY TUTOPHOU CaMOCTOSITENIbHOM paOOTHI.

JUJi1s OLIEHKHU NOJTyYEHHBIX 3HaHUN U OCBOEHUS yueOHOro MaTrepHasa Mo KakJIoMy paszeily U B IIeJIOM
M0 JAMCIMILTUHE MpernofaBaTellb UCIONb3yeT (POPMBI TEKYIETO, MPOMEKYTOUHOTO U HUTOTOBOTO KOHTPOJIS
3HaHUN 00yYarOIIUXCSl.

2. MeToauuecKkue PECKOMEHIANH Oﬁy‘laIOIIII/IMCH

[Ipuctynas K U3y4eHHIO HOBOW Y4EOHON TUCIUIUIMHBL, 00y4arouirecs JOKHbI 03HAKOMUTBCS € pa-
0od4eil mporpamMmoii, OIICHOYHBIMU MaTepuajgamMu, y4eOHOM, HaydHOH M METOAMYECKON JIUTepaTypou, ume-
rouieiica B OUOC CKO® MTYCH.

I'my6GuHa yCcBOEGHUS JUCLMIUIMHBI 3aBUCUT OT aKTUBHOM U CUCTEMaTHYECKOH paboThl 00y4aromerocs
Ha JIEKUHUAX U MPAKTUUYECKUX 3aHATHUSX, a TAK)KE B XOJI€ CAMOCTOSITENIbHON padOThI, 0 U3yUYEHUIO PEKOMEH-
JIOBaHHOM JINTEPATYPHI.

2.1 Memoouueckue ykazanus ona o0y4arouuxcsa no 1eKyuoHHbIM 3aHAMUAM

Baxmuo COCPCAOTOYNTh BHUMAHHWEC Ha COACPKAHWH JICKIWH. DTO MMOMOXKET JIydmi€ BOCHPUHUMATDH
y4eOHBII MaTepuall ¥ YSCHUTh B3aUMOCBSI3b IIPOOJIEM 110 BCECH AUCIUTUINHE.

OcHOBHOE CcoJiep)KaHUe JICKIIMH IieiecooOpa3Hee 3amuchiBaTh B TETPAau B BHUJE KIFOUYEBBIX (pas,
MOHATHUH, TE3UCOB, 000OIIECHUH, CXeM, OMOPHBIX BHIBOJIOB. HeoOXxomumo oOpaiaTh BHUMaHUE HA TEPMUHBI,
(hOpMYyJTHPOBKH, PACKPHIBAIOIIUE COJCPKAHUE TEX WJIU WHBIX SIBJICHHW W TPOIECCOB, HAYYHBIC BBHIBOJABI H
MPAaKTUYECKHE PEKOMEHIau. JKenaTeIbHO OCTaBIATh B KOHCIIEKTAX IOJIS, HA KOTOPBIX JIEJIaTh TIOMETKH M3
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PEKOMEHI0BAaHHOM JINTEPATyphl, JOMOJIHAIOMIEH MaTeprasl IPOCIYIIAaHHON JIEKI[UHU, a TaKXKe MOJYepKUBa-
IOIIHE 0COOYI0 BAYKHOCTD TEX WJIU HHBIX TEOPETUUCCKUX MOJIOKCHHIA.

C uenblo ysICHEHMsI TEOPETUUYECKUX TMOJOXKEHHM, pa3pelieHnss CIIOPHbIX CUTYalluid HE0OX0IUMO 3a-
JlaBaTh MPETOAABATEII0 YTOUHSIONIME BONPOCH. J[JIs 3aKperuieH s CoJepKaHusl JICKIIUH B TaMSITH, He00XO0-
AUMO BO BpEMs CaMOCTOSITEIILHOUN pa6OTI)I BHHUMATCJIBHO IMPOYCCTH CBOH KOHCIIEKT U JOIIOJIHUTH €ro 3alinu-
CSIMH U3 YUCOHUKOB M PEKOMEHI0BAaHHOM JINTEPATYPHI.

KoHcnektnpoBaHrue YuTaeMbIX JICKIIHA U X TOCIEAyIomas 10padoTka CrmocoOCTByeT Oosee riryoo-
KOMY YCBOCHHIO 3HaHUH, U TIOATOMY SIBJISIFOTCS BaXKHON (OPMOI yUeOHOM IeATEIIbHOCTH 00YYarOIUXCSI.

2.2 Memoouueckue yKkazanus 0y 00yuarouuxcsa no n0020moeKe K 1a0opamopHsim padomam

JlaGoparopHble 3aHATHS O JFO00N YYEOHOH TUCITUIUIMHE MPOBOJSATCS B COOTBETCTBUHU ¢ paboueit
MPOrpaMMOi 3T0# y4eOHOM TUCIUIUIMHEI B YCTAaHOBIICHHBIC PACIMCAHUEM YachI.

WHCTpyKTaX 1O TEXHUKE 0E30MAaCHOCTH, MPaBUIIaM IOKapHOHN OE€30MaCHOCTH M MpaBUiIaM BHYTpPEH-
HEero pacmopsjaka B jJabopaTtopuu MPOBOAMUTCS TMpernojaBareieM Ha MepBOM J1abopaTopHOM 3aHsATHH. Ha
9TOM K€ 3aHSATUU 00yYarOUUMCs COOOIIAI0TCS:

- IporpaMmMa BCETO MPEACTOSIIETo Ja00paTOPHOTO IHKIIA;

- YCIJIOBUS B3aUMOJIEHCTBUS 00YUaIOUIUXCs C MPENoJaBaTesIeM B MPOLIECCE BBINOIHEHUS J1abopaTop-
HBIX padoT;

- YCIIOBHSI KOHTPOJISI CaMOCTOSITEIbHON paboThl 00yJaronuxcsi, BKIIIOYas MpaBmiia 0OPMIICHUS OT-
YETOB M0 Ta0OPaTOPHBIM padOTaM U UX MOCIEAYIONIEH 3alUThI;

- npyras Heooxoaumast ”H(pOpMaIHs.

Opranu3aius 1a00paTOPHBIX padOT BKIIOYALT:

- CaMOCTOSITEIIHbHYIO BHEAYJUTOPHYIO ITOATOTOBKY OOYYarOMIeTrocs K BBIMOJHEHUIO KAXKIOH OTHEIb-
HOM 1abopaTopHOM PabOTHI B COOTBETCTBUU C €€ MPOrpaMMOil B paMKax 4acoB, BBIJICJICHHBIX HA CAMOCTOSI-
TEJIbHYIO MPOPa0OTKY MaTepuasa B MporpaMme JUCIUTUIAHBL,

- BXOJHOW KOHTPOJIb MPENoIaBaTeIeM CTENEHU MOATOTOBICHHOCTH KaXKIOTO 00YyYarolerocsi K Bbl-
MIOJTHEHUIO J1a00paTOPHBIX padoT;

- BBITIOJTHEHUE TIPOTPAMMBI JTAOOPATOPHBIX pabOT B MOJTHOM 00BEME;

- ohopMIICHHE OTYETa U €T0 3aIUTY KAKIBIM 00YJarOIINMCS B yCTAHOBIICHHBIE CPOKU;

- ¢popMupOBaHUE MpernoJaBaTesieM PEUTHHIOB KaXKI0ro U3 oOydarolIuXcsl MO pe3ysibTaTaM BbIIOJ-
HEHUS W 3alUThl UM OTAETBHBIX JIA0OPATOPHBIX pPAbOT W WX UUKIOB (HMCIONB3yeTcs MOoayibHO-
pEHTHHTOBAs CHCTEMA).

OrneHka KavecTBa BBIMOJHEHUS JIA0OPATOPHBIX PabOT KaKIbIM OOYdYaOIUMCSI POU3BOJIUTCS TIpe-
M0/1aBaTesieM OTAENBHO 3a MOATOTOBKY K paboTe, €€ BBIMOJIHEHHUE U 3aIUTY.

2.3 Memoouueckue yKkazanus 0nsa 00y4aruuxca no n0020moeKe K nPAKmMu4ecKum 3aHAmuam

[lenpr0 MPaKTUYECKUX 3aHATUN SIBIAETCSA 3aKPEIUICHUE TCOPETUYECKUX 3HAHWM, MOJIYYEHHBIX IIPU
W3yYEHUH JUCIUATUTHHBL

[Tpy MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO I€JIeCOO0PA3HO BBIMOJHUTEH CIEAYIOIIUE PEKOMEHIa-
UK

- U3Y4YUTb OCHOBHYIO JINTEPATYPY; O3HAKOMHUTHCS C JOMOTHUTEIBHOMN JIUTEpaTypOl, HOBBIMH ITyOITH-
KallMsIMU B IEPHOANYCCKIX M3IaHUSAXK: KypHAJIaxX, ra3erax u T.1.;

- IpU HEOOXOAMMOCTHU JOpa0dO0TaTh KOHCIEKT JIeKuid. [Ipu 3TOM yduecTh peKOMEeHIalluu MpernoiaBa-
TeJs U TpeOOBaHUS YIECOHOU TPOTrpaMMBI.

HpI/I BBIITOJIHCHHUU NPAKTUYCCKUX 3aHITHU OCHOBHBIM METOAOM 06y‘-IeHI/I$I ABJIACTCA CaMOCTOATCIIb-
Hasi paboTa 00ydaroIerocst Mo yIpaBIeHUEM TperoaaBatesiss. Ha HUX MOMOTHSIOTCS TEOPETUYECKHE 3Ha-
HUS 00yYaromuxcs, UX YMEHHE TBOPYECKH MBICIUTh, aHAJIU3UPOBaTh, 0000IIaTh M3y4YEHHBIH MaTepuall,
MIPOBEPSIETCS OTHOIIEHUE 00yJaronuXcs K Oy ymier mpohecCuoHaIbHON eI TeTbHOCTH.

OreHKa BBIMOJHEHHON pabOTHl OCYLIECTBISETCA MpenojaBaTesieM KOMIUIEKCHO: MO pe3ysbTaTaM
BBITIOJTHCHUS 33JJaHUN, YCTHOMY COOOIICHUIO U 0(OPMIICHUIO pabOTHI.

[Tocne moaBeneHUs] UTOTOB 3aHATUS OOydaroOmMKCS 00s3aH yCTpaHUTh HEAOCTATKH, OTMEUYCHHBIC
MPETIoIaBaTeIeM MPH OIICHKE €ro padOTHI.
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3. MeToauveckne peKOMEHIANNH I 00y4al0UIUXCS 10 CAMOCTOATEIbHOI padoTe

CamocTosiTenbHast paboTa 00y4aromuxcsl SBJISETCS] COCTaBHOM 4acThi0 yueOHOM paboThl U UMEET Lie-
JbIO 3aKpeIIeHNe U yIiyOIeHue MOIyYeHHbIX 3HAHUH M HaBBIKOB, TOUCK U MpUOOpeTeHNe HOBBIX 3HAHUH, B
TOM YHCJI€ C MCIIOJIb30BAaHUEM aBTOMAaTH3MPOBAHHBIX O0YUYaIOMIUX KYPCOB (CHCTEM), a TAaKXKE BBITIOTHEHUE
yueOHBIX 33JJaHUH, TOATOTOBKY K MPEACTOSIIUM 3aHITUAM, 3a4€TaM U SK3aMEHaM.

CamocTosTenbHast paboTa BO BHEAYAUTOPHOE BPEMsI BKJIIOYAET B CEOSL:

- IOBTOPEHUE JICKIIUOHHOTO MaTepuana;

- MOJITOTOBKY K JIA0OPAaTOpHBIM paboTaM (MIPAaKTHYECKUM 3aHATHUSIM);

- U3y4eHue yueOHOM 1 Hay4HOH JITepaTyphl;

- peleHue 3aja4, BBIAAHHBIX Ha IPAKTUYECKUX 3aHATHSX;

- IOJITOTOBKY K TECTUPOBAHMIO;

- BbIJIeJICHUE HanboJee CIOXKHBIX U MPOOJIIEMHBIX BOIIPOCOB 10 U3Yy4aeMOU TeMe, MOIyYEHUE pa3bsic-
HEHMH M peKOMEHAAlUi MO JaHHBIM BOIIPOCaM C MpernojaBaTelsiMU KadeIpbl Ha UX €XeHeAeIbHbIX KOH-
CYJIbTALIUAX.

- MIPOBEJCHUE CAMOKOHTPOJIA MyTEM OTBETOB Ha BONPOCH! TEKYIIErO KOHTPOJIS 3HAHUHM, pelIeHHs
MPEJCTABICHHBIX B Y4eOHO-METOINYECKHX MaTepHaiax Kadeapbl 3a1ad, TECTOB MO OTAEIHHBIM BOIPOCAM
U3y4aeMol AUCHUIUINHBIL.

[lepen BBITOTHEHHEM BHEAYIUTOPHOH CaMOCTOSTENBHONW pabOTHI MpemnojaBareib MPOBOAWT HH-
CTPYKTaX (KOHCYJIBTAIMIO) C ONpPEIEICHUEM LIeNU 3a/laHusl, €r0 COJIepyKaHMs, CPOKOB BBIIIOJIHEHHUS, OCHOB-
HBIX TpeOOBaHMI K pe3ybTaTaM padOThl, KpUTEPHUEB OLIEHKH, ()OPM KOHTPOJIS U IEPEYHS UCTOYHUKOB U JIU-
TepaTyphl.

OOBIYHO TIOCTAaHOBKY 337a4ll 00y4aeMbIM Ha MPOBEJICHHE CAMOCTOSTEILHON pabOThI MpenojaBaTeib
OCYILIECTBIISICT Ha OJJTHOM M3 3aHATUH, IPEIIECTBYIOIIEM TaHHOMY.

MeToauky caMoCTOSITENIbHON paboThl Bce 00ydaeMble BHIOMPAIOT HHANBHUAYAIbHO.
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